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Among various aquatic pollutants, heavy metals are of particular concern due to their
non-biodegradable nature, potential for bioaccumulation in the food chain, and their
acute and chronic adverse effects on human health. Given the increasing contamination
of water resources and the importance of continuous monitoring, this study investigated
the accumulation of selected heavy metals in the muscle tissue of Talang Queenfish
(Scomberoides commersonnianus) and assessed the associated health risks from its
consumption. Fish samples were collected from Dashtyaari coastal waters, specifically
from the fish landing sites of Beris, Pasabandar, and Gowatr. The analyzed heavy
metals included cadmium (Cd), lead (Pb), chromium (Cr), zinc (Zn), copper (Cu), and
nickel (Ni). Samples were prepared using a single-step acid wet digestion method, and
metal concentrations were measured. Human health risk assessment was performed
using environmental protection indices recommended by the U.S. EPA. The results
indicated that the highest heavy metal contamination occurred in fish from Beris, with a
Metal Pollution Index (MPI) of 1.44. Significant differences in cadmium and lead
concentrations were observed between regions (P<0.05), while copper and zinc levels
did not show significant variation (P>0.05). The highest estimated daily and weekly
intake values were related to copper and zinc, while the lowest were attributed to
cadmium, chromium, and nickel. The Target Hazard Quotient (THQ) and Hazard Index
(HI) values for all metals in all regions were below 1, indicating no potential non-
carcinogenic health risk from consuming this species. Based on MPI values, Beris
should be prioritized for pollution monitoring and management, while periodic
monitoring is recommended for Pasabandar, and environmental quality in Gowatr
should be preserved to maintain its favorable status.

Cite this article: Johar, M., & Bita, S. (2025). Health risk assessment of selected heavy metals from the consumption of
Talang Queenfish (Scomberoides commersonnianus) in the Dashtyaari region. Journal of Natural Environment,
78 (2), 285-297. DOI: http//doi.org/10.22059/jne.2025.399456.2830

© The Author(s).

Publisher: University of Tehran Press.

DOI: http//doi.org/10.22059/jne.2025.399456.2830



https://orcid.org/0000-0001-9556-0569
https://orcid.org/0000-0003-2317-6351
https://creativecommons.org/licenses/by-nc/2.0/

ol (Blo B pan 5l (WU (S OIS (& Coodls Sy (215

M gl | pg2 3o

joharm@cmu.ac.ir :asbll, . lnl olasls Glaols obys pole 5 (63,55b )3 olKily (ol )d pole 0uSisly wsMuis 04,5 .
bita@cmu.ac.ir :asbbly .l pl Gl lols ol pole 5 (63,5b,0 oKy ( ol ) pole 00Ky Db 095 ¢ Jghume ol 5 .Y

s>

Al OileWb!

5 (2l 8,055 50 o8 il G s pdpi pas Ja oS i ol pibie sleory YT elgil e
5 ol wle 8aul3s Sog 4 dngi b ol plo s 0uiiS 1,55 Jlaaw sl oMo p o305 Ol sgu ]
Sty i)l 5 (e dlis )3 S Clilh (B o gyt Capd G () 53 ol pglio Sy el
9 ol (o dwo A58 olSly) (gylds dilate | odd do Syl p)ls ale yas I 5L cuodles
Sl oSS gl Csbye alord @an B9y | dlatul b ladiges lils pl clald o gl idg
03l oolizul b ljls ) Grme jl 36 Jleis) jlas g oM Cundy (bl e 05 (jlwodle]
150005 ol ale 3 xS s S35 0Vl 5 o 185 5 s 3390 (EPA) o b
Bl liblo e oy 5 posedls CAIE 3 VEE L il (g5l gl Lasls bl b s diaie 4 3heto
odalin calises sble lale )3 ()5 dxe Colds (5) 9 o (gly &S Jbo ;5 (P<e/+0) cuily Jlo ixe B3]
9 £ poeedlS 4 (pyieS g 59y 9 e 4 by I (Sida g gy Ol ke (p it (P>1/00) At
OOy uo;l BM.)UL«J 9 009 \ )| ,.J d.]al.w Lgcl.oi' 2D (T g XV ).'a> dLmu»Lb Ll uoLan‘ Jgu
o ddlain (5318 (Sl Hadls & o b sl (uKin Sl (Gl d Sy s 51 alo cpl Bpo
CobS b g janley 0 Gloyp Gl omzer sl (Sogll Capie g Gl aucady) sl

ol ()90 Camdy giluly sl SIS 5> cujlame

gy Alis 1o £o5

V¥ F il s g b
VFo¥[ 2N 18,5050 & ,U
VXSV 1 gy g, b

RRIBA - P

o jlaads’

Sty iy

8y b

S OJ3l8
Sl bt alo

ey Lamo 5 ks Bilate )3 S0 pylu (ale Gpms I i i Sl 3y oM Sy iy FF) gl iy 5 53 oyngn :dUnnl
YAB-YAY (¥) YA ¢ oanid
DOI: http//doi.org/10.22059/jne.2025.399456.2830

2ol oy ol Ll duhe 1yl



https://creativecommons.org/licenses/by-nc/2.0/

YAV Liw 5 g9 /5y beiiin dilio yo 5y jyloo pylw (lo o jI (il (i SIS (5 50 ool Sanst g (5!

LPR YT
3 b Sagll elgil 5g3g 0j9 50l 39y co sloids dxaly CoDw oS g sl cliy (gl bl slajls I (S 013 cuiel
@ og0s a3 plply ol aiil JWday 1) glodyins o SIS S I3 51 b u_?;?ﬂ 0594 ¢ 2l dlgo Sy
3 oS 3o 15 el adly (I3l aag LB by S I3l 4 (Sogll blod I jogasa plie Slge o]
o) sl coodas (gl Syt oSy dlos 1 (gin Clyblre Wilgi o g o0 Cgwore olde 539]\ e @lio
ol w3 oM pho sl il I S olie blae Buyb 5l S @lils cdl ol sl alydad g0l S
Cuol 48l il 38l S cl3le uj sl §>9J| @ G Sl S 8] gla Sl ¢ cpiren 39y o0 Hloddy
Hu et al., 2019; ) ol ollsls p il [l @l g @lild ol &5m6 bl 5 b sl Sig 5l (36 yol ol &S
0 gy J&s 9 Ve 5l 5YL il ae glyls a8 20 o 3! (g polis & S I8 (Almafrachi et al., 2025
S8 (Singh et al., 2023) > o155 Chgge bl > ) 2eo5 4 oYU bl 5 ditud xS yio o p)S
50952 (o5 Caous 6V pusilty b (5 36 (oo alox | IS 5 (9 o 09 iy «Sian)] prdlS i
Younis et al., 2021; Sabala et al., ) siws SUjlas 5 ow Hlws il ple g Gl gl 05 Hluw polie > o>
Olesa ol (Almafrachi et al., 2025) cul Ske adaw j 4l wSig Glolil (158 wiojls gadge ol a5 (2024
Sdmo dge quan LB sl g Jolaio YU CotS b g g )l a5 ded o dinlid Wl g dieud )l olde Bile S
929 L .(Mahmoud et al., 2025) wiS o SaS l8 Codls 4 &S Canl Y-l Cja gladunsl § bayuolisg «sygpd
I 0 BB g epgpdé Shad oSt I3l b (Sogl (Bme 3 Stday e B3l ol ol slaiis Ul
OSee (pSiw Olls 4 ale (Sogll S sbm) ale Bpas giyb i Gl Codlw (sl 05l jlas Sy Kl o a5 5l
sirio $aslony B8 Wl Sl lacdld 5 b banlp 4 bues o5 398 36 Lilse gl ) ol
S5 g5 38 o Sy wilie slapltl )3 i g dalie b L] gl )3 g S5 el b 3 Bass (ol
dgud S 9 laals (SHAE 35k U»Lo L;l.a:fabjl L e g sl LSL"’%*’] 4 e Cowl uS.o.a OL.\...El BB U"i"“’
OYMS] gdd s ol painl ol @l3le b Cungoune p3Me 239y 51)8 5loxe olaw 5l l3ls -yl GBrune &S Jyg0 ;3 05194
Scomberoides ) S5y p)le 2l (Mahmoud et al., 2025) cul aJlcly 5 (55 pudl (b5,) o obyleS
@ Blaie Syh sbaisS jl (S wed o adlid poyle Jome pU L leols 5 (o)l bl > a5 (cOmmersonnianus
rE el ool g dim Aol mwg 53ga5e 3 &565 pl Cawl (g yamn)S 3ble ,> (Carangidae) lale S odlgils
L .(Barua et al., 2024) wib o blyw 9 lwgcow o Jloztwl lale Jold a5 WS o wis5 oo sladesk 3l 4
Ho 5ygliS g e Glojlu dlea Sl (o3aate slalojl (oges oMl (sl (i Sl r g LB et 4 axy
Iy 395 old sl lslinl 55 o yauiS By g Wl6d,S pads Gl3l8 -l bre yoolie Slis (gl ol ylubivl (FAO) s
pll ol lalasme 1> pSiw Sl3d Sl g jois lise wyp yokaiods 15 (edaxie Slalllas oyl p ogMe il6d S yuuss
Gdaie ) Siidghs cicren ((Korkmaz et al., 2017; Varol and Stnbil, 2019; Ahmad et al., 2022) cul ouis
A JS spasls wilis) Bpae (uedS palie e ) (S Il B bl Sy ol ol
Olise Ao 00 Cpuand o) claall | ly LQj 5 03,5 J)Jﬁ Sl Grae b iy by & Mol s g diadin
LaS 5 (EFSA) Lyl (olié o) olojles s glaglosls Lausgs &5 jloxe 5o s b g0 Joos 6 &lj5, B ymo
Adebiyi et al., 2020; ) wlodges dunlio Wlosds cpund olie (gla S3538] dio; )3 FAO/WHO S s ylolis,lS
Aljohani et al., 2023; Ezez et al., 2024, Sabala et al., 2024, Taghavi et al., 2024; Ustaoglu et al., 2024,
Ol3ls xeod awyp d (dAxio sla ot 3o olpl o w3l sl Jlw y> (Yazman et al., 2025; Yiksel et al., 2025

5 ool s Slillas ol ) elodas sk lazslyy Ll Gyme Sy )l 5 oldle Ciliseo glocdl > St



JEoF o §ylod i g 3(0id 5,90 sl Consj Lrnmo YM

Jo ol b sl ond plosl Jlely g o9t plos (5bd 23 5 Ry g (B 5oy colijss slaplisl ale slac]
Hashempour-) slodgy 38 5eie Slale jI aasuie sdsS § (o jolie waize sl Koy 39390 Oliiiod by
les by Jolgw g ol jd S @ljls 5L, oadploul cla imgs cpSpte 5l le oyl > .(Baltork et al., 2023
Bazzi cllas 4 plgie 4 plgiee olpleisS 35 5 1> &l 5 Sligesy b LI )3 ofigas 9 pliazgly 5 Gl i
5 (Y+YV) Agah (¥-Y+) o,Kea 5 Gholamhosseini (¥+1V5) o\ Kea g Agah (Y+18) ,Kan 5 Miri (¥+)¥)
Sipoly pile ol 535S Bpuas g ol o)lil dylge 4 ase L dges oylil (Y-YY) Javanshir Khoei
eyl sl o ol il p3 @8y (gylisd i s ol sble > (Scomberoides commersonnianus)
Caedl j S Sljls a4 (Sogl e 1 4565 ol Graas desl () ccwlio Cuosd g ol oy ljb > Slgls
RV l; coA.:}‘_,’w)))g )44)5 d‘d&.LDAA 0 d).«m).: P ju; ggv » ;)4.: b ).«ol> axlllas ug“flu ! )13)95).) L,’.:Yb
b il by byl s Sypabs prle ale (Shhed il 3 cotie S clils clale g, Sojlul
oses Mo g i ol b Ladpe GlospSromnad ol alios Slgie 055 ool gl 1 plsl (o e
e 9 il oS Cuwliw sl giiad)) CleMbl Slgi e & 0jlo @al8 58S 535 g Jole Bl )

Dl w2l oL olie dlge el B>y

g3 wliai g
VYA N £ A5/0Y 59 5 yio ilo SMAD VYV S Job Sk b Sy lad pyle lale sladiges 1yladlo dxed

P55 g sl cmy dpo &5 gladoxe 1 g (o)l dilate > GliSe Jolgu 51 VFY jul )5 (09t lme Bliol) 05
ol 04 1)1 Y Jadn 3 0ad (gl pdiges 3ble oLl i Couxdge .50 d)?iéﬁ?

& sludd adlaio )d axlllas dy90 bl Ll 2> Cuxlge —) Joua

bl o) bl Job B ailate
vo° -4’ N S\ W E gwge & lsd
vo° -v'N s\ vo' E sy kb
va®y-'N Sy E Al &k

lioe & yqods Sl jo 5l odds (gyglans hale 3gr 0l Ao pSigS o5 5l o3kl b (S blus Lawgs ladiges oy
oBivlojl 4 ol 3,5 g (ggl> s 4D Aol g Bad (gylIS iy g odd 03l JE pILdgas sl b (cladunS )
Sy gilwoslel o) b g 03 (I8 ey 5 (g Daome jyad 3l sl dunS 3 diges o oliylojl > LNad iiie

a5 (6,0 S5 3 il G yd Ve ke (glod > ¢S lild (LT 5 i ]
ooboly g Cobye muan igy il edlawl b S50 pile ale diae 13 g5 i Clils 1w OIH8  Wiodw
2islejl Cag,ls plos Ll p3 jelaie cpl (ol . ad zlseiwl (YoY+) o, Ken g Abd-Elghany bwg oai 4l g,
o 9 0 Hgabot alo g Ol Joloe ;5 cael 93 JBlis oy Il dadiges (65155 g (s5loodkel (glp odlazul 3)90
YO+ Jols) 5855 oS5 oo b )k G oginnced ol bl <o Ggpbs ol 5l e 508 s )ls T LS jobay
Ll S o o 5amm STy o Avbiios TV Bl (055 0m dpud 1) o Vo oroisisnes> ol sl ko
STl %00 b Cales 13 5 (3o TV Ladé o055, el 2 Slio Vo wbojisncsd ol sidho v Joli) adizgs
oBiulosl clod ;3 g )8 yiyd ) diges ¢ olowds man lp (Mahmoud et al., 2025) w4 Suis JolS joba

o o s il O ygody ale gudy dlias 3 S 90 el sl ey g g8l 5l edlaiwl b dsbl o sl oz



YAQ Liw 5 p292 /5y beiiso dilio yo Iy jyloo pylw (lo o jI (il i SIS (5 50 ool Sanst g ()

B )8 gy oAb jred g A W oS Gyl oo Vo )bz sadlg) o ¢ Seolpw (558l b diges 13,5 33 5l
9 (22 0) e 325 ol g2 Lo St 5 (10> Vo) Lo (S 06 sl o o ] bolsie sl 9 o
W) 3 o BaE ol oS e A3 OY led b Ol plea e SO ety (ol muan jl luebl cas g
il i )3 g 1505 031> jue ¥V 5ylods yeily (Blo ALl 5l g 5.5, 0389265 T b g o Dy bao (glod b n Joloxo
Q‘}lé clle dobl o b sdilw) yu Lo 0+ oled oo A 0jde g gi L oadBlo Jobro .0 6)916‘*? J))w‘
AANalyst 400 Juo loa— il oud dowST alads 4 joome (03l 0l olSiwd I oolitwl b odds jild (sladiges jd (K
S A ses o il 8,8 8 yioviw dy90 (V43+) AOAC sla fesdljgiws b sillas 5 yoll Sy 8y col
J5S el nimen 408 cud dbgype 38 clale o ke lsieas Jols bt (5:Sike 5 05 pll LT 5 (3luebe]
5 iwodlel ale Lges o Lol madd gy lod b 55 sals (cladiges «lims b s yme I 30 Jlasl cla 3ol
ol b 055960 o 2 g0 (glaine; lils 6o o PMol g olwlid b Siw Sl (60505l s U winds ags

(Mahmoud et al., 2025) 355 yueud 3 o
BAS B pae Jluil Cumes lyp S s s Lusly 5 G Sy obj)l jolateds oM Sy 25,
B Gpan Sl 35 5 cioale o b J) (s SIS Stin 5 aljsy ol a5 Al J) alo sl ool
(b e sl sylow 4 Ml Jlin! [ Sbles) yas jasls gole 3 ale Bpas jlxe slasicy dliss ¢ ale &g, Joud
opl bl sl (USEPA, 2019) w5ui dwle 0l conwjlame cblis clojlo yhas obj)l cladgein, wloly

Ll odd ST Joda 3 a8 wad a8 )5 a5 > (1548 i Oyeods el )l Sy cluolre

Plo Bpan 5l WU i O1H8 Coodlw Sany (25,1 50 4 HI0 (15,8 iy S S0yl - Y Joun

s )
b a3 L 3 ¥Y/AY EPA 5kl Lol adlae 3550 8565 &35, O puas Hlade \
ol 030 YT 33 b plpy o 90 Y
)15 00T gy il un g coy ¥
a5 S i SAS Ve L5y S o s e ¢
el Jlo Vo e yae g Lausgio >

duolxo EDI= (FIRAXC)/BW sl I oolitwl b alo Byuas s,b 5l K @l3ld ailje; Cla oliee cadlllas opl jo
C (p)3) ple &lj5y Gyme e FIRA (59, 0 3,3 )5 o) 36 wiligy Ll lue saimd s (EDI ol > a5 s
Sl oSS V) oxSS B o iy xSe BW 5 (5,55 12 p 5 e) (oale (Slygs 23l o 8 clile ko
5kl ol FIRA jlade casdlllas 350 ddlaio j> alo &l55) Bpno e 5l eMbl pac & dog b .l (FL ol 3]
D 48,8 a3 ey 00 2,5 YY/OV olee (Y-+4) EPA

8 S Cla e W o )5 a8 13,5 aulxe EWI= (FIRWXC) /BW dsles b 35 lild  Saae Ols lise
Dy sp

S IS8 loles I ] S 5 A Bpmn Ml s Ban b (ale Bl Bpne Joib L6 fone 2>
G pas jlxe s> :CRIIM o )5 48 55 alxe CRIIM= (RFDXBW) /CM dsleo )b 51 (adli ol b oy
o iy BW (o 0js 55k 5 p)Ske) 58 &g, slme Gl i b aaye 93 RID 59, o p,55kS) (ale
S )0 EPA (oolgiddn polie b sllas 18 2 (gl RTD yolde .l ale bl jo 518 bawgio clale :CM g 0068 C8 puno
Byao jlre gloossg s (o g p SolSTp S o /¥ Gy p)SolSTp S oo o/ 0N poadls (Jlio (sl) 15 a5

Lol (5SS +IVYY Jolro) 0deg yo )d ol Byas 3o :MS 4



JEeF oF 5 jlas i g 5L 5,90 o s Consj aieo va.

2 35250 35 30 o Bl J plo Bmn b (0 I 8 s gl Sy o) poiions s 251
A5 oy THQ= (EFXEDXFIRXCm)/(BWXRIDXAT)X V™ doles b [adls ol oAl deslre g5 p0 jod 4 alo
ooy bawgio (AT (YWS,) 5 clp Jo Vo) alse loj wae EED (JUo ,d 59, YEO) agnloe uils 3 EF o] > o
a8l la e ) it B Sy 395 Sl S a8 i o5 Jlo 5 il Sl 3l s

Gk jl cwodlw Hlad b5l gyepl 510l Sy g (oo Ol 4 oo Canl See alises (1S I3 L agalse

b 5 2255 o (HI) e s (bl o] & o8 3,5 o plosl oy Sp90 SIS 51 Sy s sl ol gas
4 by THQ gooome & jgody &S cawl jlad 23l (HI cdleo opl 3 098 0 oy HIEZTTHQ - Jg0,8 51 oolaul
SOl V5l i Jlde < yesl Bpuae aad L VI ieS HI jlade 08 0 <y o5 (N= I3 dlasws) o pwy o l318 plos
Reyes-) cul lusl coodas gl (g Sliblbre 5oy 51 (S Ve 51 5V Hlade 5 oges cods lp Jlois! s
.(Marquez et al., 2024

eodin pSle 1 edlatul b S b3l 5l b (Sagll JS lise byl Gan b s (MPI) (g3l8  (Sogll asli
MPI= oo & adld pl dwbre  Jgo,8 b o0 duwbre b dlae pn sdd gluld yole clale
o oljls cdale wiin wSle suimslis MPL o] > a5 (Shue et al., 2014) cuwl (CF1xCR2x... xCfn)M™
ol S ojlul alisee ljls clale Cf1, Cf2, ..., Cfn pioen 23l oo w505 > 6 (Sog)l IS o ,Slo g ol
A3 e Ui |y (pyp 2y90 SIS S Saai N g p S 5kS )5 e oy (ale Aliae
o 1 Sleo Aunlie (gly 028)S )1 )8 Lulodigdy 1505 390 Y& dowud SPSS jl3dle 5 5l eoliwl b laools slaaaly Juloxd gay 30
A ool Juoyd +/+0 (o)l dme graw 1> (S5 g0jl g a8,y uibyly Julow Iy gxe MST wyp g

g H sbasl
dilaio dw yp 3 Synles pyle (ale dlac ) (g9) g e Sl ClalE cw) )90 SIIE ls ) ¥ oo glS bl
(Jolde y> (P>+/40) s sdaline yais 93 oyl Hlai jl calisee 3ble o (gl dme glas 4 ST gy @lils plo 51 i
o85> s 1o ) S o e 5 0 plulid S dilaie (gladige ;5 &S gy pasedls 515 & bigype clali oy e
P95 38 (P</+0) 35 3blio plo jl jilay 63 sime ysbots o dilaive jl osdino il )3 oy g poredls Clale og:
Copd ©9l85 (b (Jb 0l b edd odalie g dddaie sladiged ) ol jle o piin § 2,58 (ol JlsS lale ) 33
st bl dilale plale )3 S5 clale (pizmen (P>2/0) 9 o gne g)lel Sl panley dilate lale 4,

A5 plsS dilaia 1 ordisyglann sodiges )3 3B ol (i (VL S o 53 g K00 dilaie g3 5l aS ()l sime

Gslwid 43 anlllas 3590 Al (Algi 0 S 39033 o )l (Bl Abac ;> S Ol ClE duylo - Jous

Slos il o ailatel 318 g4
ND foVPEL ey R A TR posedls
< IAYPE VA VYRt v Y-\ AY oy
ND N0 4 IV JAD £9sS
FIYAE. [¥0 YIVARL .5 oISF3E - VD “9
AR NG YIY0PE-. [0 ABONE- /YA e
Y/AN3E. [5Y I¥YPEL 08 YIVY3. Y Jss

sl do > [0 Jlain] o j3 s xe Cglds Sl Sl a5 Ciglite g >



Yy Liw 5 p292 /5y beiiso dilio yo Iy jyloo pylw (lo o jI (il i SIS (5 50 ool Sanst g ()

9 &lj9) 8Ly Glise Cn e (e At jloddine Syl )l (alo dlae ) cw)p 3)90 e I3l Gl )
Sl Dljgy s e cibaio ek 3 dgr o H5 4 bysye ale oyl yas b &l o3l (ol cls Sun
390 33 0% 09 PSS o il p)S e VYV g o/YYE AYD VD L il S JS5 g pg)S oy pouadls
039 £LS 3 p)S Lo MAR 5 YIVAY SIOYD /WYY Cuipay olls opl (Sidn cdlyd lime ¢ cpicron A duolxe
PSS 3 S e VWY 5595 55 G (g PSS 2 S ke YIPY jdlie 55 () B sl 0 Al aiin 3
Sl jlade (it (ple &ljg) Bpae jlre (lie S duwlre @l pululyy (1 Jgia) w3)5 cud i > o s
6 4 alate pl 5l sddais Sypd pile lo (gly sle > Bras jbre bicg dlawd oy b iced 5 diljgy L pas

(F Jys2) cadls oluais] s,

ot 3 S50 oyl (Bl B pae e ST g DIl (S diljy, i ol @ -€ g

, I S el 5l &gy e
o jlone Sl . . NPT
. R i Cai ot T Sy
olo )3 o2eg »er) el Sl . .
s »eSSk) »eS k) S
29 & z
(psSoks (psSks
YYY/a- VBV AJvy AT posedls
VAIEA ¥ slo¥e -/avo oy
SEIVY ¥y YIYAY I¥Ys pasS
FAV/AY ¥/ VA/FA visY &9
FENY ¥y YYIVY /a8 e
sy .o NAR VY S

4 bgye ol Grae gl 5l @ L3l Gl Clils (Suin g alljy) <8l Glise cpptia 8 pdnley ddlate
9 <YV /ONY o/ AYE L ply i IS5 9 p9yS ey pauedlS Cl3ls &il5g, Gla liue cdilate yed 4D D9 e
el MY i Olils ol (Sain <8l (i copimen b dnuloe o) )0 G g £ 2 Ll p5 e </NYF
PSS p S ke WIVE plio 55 g9y 3o (sl ad dsslome atim 13 (30 (g S hS 2 )5 (e <JAAY 5 YVAY /A
Ol 1 Al gl polulyy (B Jgaz) 3,5 o aie 53 o (jg pSokS 2 p)S sl DYITY 5 595 55 o i
Bl Slyole )3 Bpae jlone dacy dlus (il (romen g ljg) Bpae jlxe Jlde (pyily (ale &ljg) Bpas jlxe

(B Jaso) cuily olaidl (gq) 318 & calais opl jl sdddns Sy od gyl

23l 53 S50 o)l (Bl Bpas jlme pSla g I3l (K iljo,; e Glie K -0 Jogs

. I (S Qe 15l Ay
G pns jlxe ,iSlis ] . NYRTO
. - Bl a3k Gpas )b a3l gy
ol ;3 oy 2 p5) olo Ui, / /
y 25 ) 2 pS ) ole S
39 _ B
(PSS (pSsks
YEV/s5 ¥/oa <MY Avs pasedls
¥/ HAY Y/OA NN Oy
V-/-0 - ovy Y/\AF YWY s
YE¥/AA NG \Y/YY \IVE &9
INYAZd AR YY/0% \YAn% e
£AD/YY AR «[AAY \YE wa

aljls cdale i) e s dalaio 5l ord (gyglaer Sypoles gl lale ;5 48 o sdalin & Jods j3 &S b len



JEeF oF 5 jlas i g 5L 5,90 o s Consj aieo vay

&b oLl oy olils Sian g ailjey b )d e (i o dadlaie Cpl j3 090 (gySojlul LB 56 o> pl olely 2l
L oplp esia SS9 9y cop il Aillg) Cla (e Gitmen g e B 4 Lo (b (pl Bpas 55k ]
G Ol ol (e c8l)d e D awlxe o) )0 o G pSekS 2 il p)S e VT 9 VAR /YAY
e e ;S lis dpnlxe gl (wluly (5 Jodo) Ab cud dtan 13 0 (59 £S5 6kS p p)S Jue A/FD 9 WWAY Y/FY

2l 53 SHpod eyl (lo Bpuas jlne Sl g IS (Sia wiljg) Do limwe T Jgsa

, I S el 5l &l e
o jlone Sl ‘ . NPT
. o ksl bl gl (sl ey
olo y3 oaeg »er) el Sl . .
s reSsk) »eS k) S
29 = e
(S oks (pyS oS
- - - - powedls
£/Va JI¥¥ 2 <IYAY oo
- - - - PSS
SOVIFE /A /Y VA3 9
AV/AD fY YAy ¥/ "
SE/¥Y <I$A a/fa VYD s

A Cd S8 Sis9) Sparedls SpgyS Sme Sy ol Cui i (o p 090 Sl ol slad adls (:S0ke ol
o osdll s pae b lis &S g Sl eSS ddlles 350 ddkaio dw ya lale o adls pl lade (5 i)
ol 13 £9yS 9 Gy @lls gl THQ polie oy iy &S el S5 LLs Ll alo opl Gpan il 3 lus] CooMas
oy Dyge Ol o 3 il olais] 5165 dihaie 4 ] polie o jieS a5 b 53 s oanlie L p ddbaie 5l oddins
03 a5 1y i olia S8 Bt > (53 5 JSw 3 a3l o cul b 0 S 38 & bsnye e e

(Y Jga2)

Gswid 45 andlle 3590 AliSee (Slei 10 Sy 0yl 2l B pao jI (il (S W3l Bud s ad Ll il -V Joua

A by o adbaief 38 g5
- AN o[-y posedls
ALY -\YA ites oy
- JEA R rosS
R e o <5
RY A% R e
R oo e JSs

3 25Vl gyt 3y9m ol (lon 13 oyt bl 30 S0 1 sl dilate s o hle > &5ty b a2 b a3l
Spae lp gbale cnl (9 el B lis Gl paeS polie (A Jgio) cutly 1) padls cpl jlade o ioml S16S
s 51m3LE5 4S (MPT ZV/FE) 395 syt & bgsyo anlllas 3,90 3blio o 3 (38 Sl Ladls sVl ol
) S pabli b ity Biata (Y Jyi2) ol SIS 5 piibay hlin & G 2l ) 3 (5388 Sl 1 5V

gy adlaie ol ) Al cpl 3 e Sl Cp Sere SS9 9y e



yay Liw 5 p292 /5y beiiso dilio yo Iy jyloo pylw (lo o jI (il i SIS (5 50 ool Sanst g ()

Goldd 53 anlllas 5y50 Blitke 2 1g9 45 S38 F39T g roxdi jhad sl yalie A Joio

. oadle
..I . LW
Hs Al o i S
AT AR\ <I¥YY (HI) frooss jlas
s (Sogl
-IYA -Iv¥ V/¥Y
(MP1)

S 5 4%l g
Ol gy g gl S cwl @by sbpBileps ) b wre GLS I S e Slils (Sl
5 sl ol 3l pliebl gl (2> pliale )3 (s ile e il gyl S gyiee sledas sl codls 5 (o]
(o328 jobody lple ¢ by clae 13 ulyly (Zhang et al., 2025) cusl (6)5ps £el oses oDl Lais
» polis il g > Vb (Qblg5 s WIS )3 eslitel y50 i I3l (Sogl s oSl olsis
b ol be Wl clile ply cpas Slg e el il o ol cbile a5 gba Wb 35 clacdl
3l eddame Synolad pile lble ¢ wyp 3y90 Bblie ol ) wlelcwnd @i 3l .(Cunningham et al., 2019)
g > Sl 5l L5 1y S 5 e ey o ofist oSt Sl (S5 lise (s ey Ao
Fonk Ygans poredls polie (Jg 039 YU (2l ool plale glgl (B p3 0 clale oS iloshy (L lagle 5 (elie s
o) Slllae )3 &S wis ya o)y Cillae ol ddllae gls b &S ((Pourang et al., 2005; Barani et al., 2023) sloss
B YT e B b5 eglss ) wlatils aser LB e g5y 5 e Slilh ol Adlas mbs Gy pulioce
WSke) 4dw g9 wizmen (Cunningham et al., 2019) col gyu0 el b sxo ol sSle ¢ Jud e
Jroddg Al po iz (o 38le lelge g 465 (SlsST oole (plale plu g (B oo dapgSidlgid dacsls
Gl cuslol 5 by Gl ) SlodiS e S g 9 Jobo) O B3l 5 435 3)90 L g9 (g o piges Juad
s Wang lbuwy ladles o Jio lgeas .(Cunningham et al., 2019) x)b lale cabsee slacdl j» S
cil > il cll )3 gl sl e Sigpsld gl ok ygleer by oliale 5 (VYY) ol
2 85 ol plhabe yob Al ol oluly (P<+/+0) L3 sdalin Gl (laiss lageplinl b olale sMas
SI3ls sl g2 S5 Jolse Sl o5 ntly JS5 5 pasodls 51 (s y5a ool o 5Vl T CBIE g b iy it
ommed ol oby3 Lase p3 os YT plo dg3g 9 (Sdgll s 6 Slews S5 Jolis Caliseo Sble olale o
el 3 35 s Sligesy o Sy 5 IS 3heo ol shie PH (Jolomo 050081 olise dod o539 alon Il kS
Al-Darwish et al., ) suS Jos 8w @ljld (isuil 5 Gds 55w laisds Wlgh o Slgwy 1y cligd o Couwxo yho
obale o JSo clale pg)S g poredls i ool 3939 b i y3leS ddlais 53 .(2005; Saei-Dehkordi et al., 2010
2S5l olts ool il ailaie (oS (o gs Lulys b e 84 YT wlio ) (36 Wlgiee 45 g Vb b
Cuolgdl (o9l oo Lise ,Sily ggdge oyl 45 ) (o)l sime M) Gilisen Bblie g g posadls clild clale
dllas S ol o b sillae .auid odmliie (gl dxe BMB] (59, 5 o 318 (6l a5 Jbs > (Wang et al., 2022)
Ol3ls 3y50 13 bl cp (gl e oy &S By LS (Y4)4) o )Ke 5 Cunningham lawgs )l zls 3 (sladais
ol 0045 odalie (59 9 (o

A5 S o Wl (ogee Ml Lais )3 (65900 A b pus et Jolge b lasijo Cods Bodlly (slaSinny (b))
Gl (Suin g aljy) c8byd e cuyid (F165 g panley (uy) dpe dale dw puyp 3 oD Sy (b))
235 89y 5 oo Sl 4 bgye e dilaie dw ja 3 (@l oLl gl Syl pile (ale Bpae Bk I S
2 9p9)S 9 powedlS Clild 4 bgype ci gy o dilale )3 (Sin g alj) ol line (0068 coyn 290 Sl (e
eolo das )3 po)S g poradls il clale ST Losy 55 SIS dilate 13 09 JS g powedls & bgpype jaluy dilais
5 ailjgy Ol polie a8 dilaie ol 53 (bl Serg B asli ol e 3y5lp Sl g olisd Ladels & | S



JEeF oF 5 jlas i g 5L 5,90 o s Consj aieo yay

dw > &b Gl 5 ale ailiy) Bpae jlre (e Sl duslre s S B O Sl 4 bgye (Suin
Sy rais 4 SHnobed ple (ol ol 3 Bran jlxe slaoisy ol 5 dljg) Bpae jlre jlde (il aidlaie
5| 5208 addllas 350 dilaie du b 55 il aled gl (HI) oo Jlad 5 (THQ) Gua jas adls e 1)l jolazs]
Glp THQ polie ke sl flale cpl Gruae jil )0 sl coodlas (glys 098y jlas dgng pas baind lis a5 290 SO
9 Yl g Al (Jb cnl b g US89 9y peedlS )T e copw Jold (Ll iy a0
ool Cundg Bl ol ol (IS pobay by olaidl 34 |y (read jlas (adld e poml Sl ddate
duglie )3 2 dilate 42 ST sl (g 3y90 Bblie 3 (i SIS 5l (B (il p et Sy i 5l (ol B
s Mirmohammadvali ysoren (SlSings ladl b ol ddlas mls )b pYh Koy mdaw @ble plo b
Pl glale S Gl Say obj)l 4 & (VeVY) o) Ken g Sadeghi o (Y-Y+) Norouzi (Y+\A) 4, Ken
Loghmani (Y-Ya) ;e 5 Prabakaran cllas gols ool GM 5 Jbo cpl b ol ol yon cilaisls ol gt
Pl Sl ) ) SYL s asls (YOF) o )Ken o Said o (Y-¥)) o) Ken 5 Salam (¥-YY) o, Ken 5
o singh b ol ddlle zobs GM] . cul 3Las 53 adlles ol gl b oS wlos)S 5,155 olale s aes I oladisS
P15 o Cuns )b pdiges (2ldhee slacubse 5 ol ) (sluiss Colis dlox 5l (eaante Jolge 4 plgs oo 1) )03
(Storelli, 2008) 51> Jglize (slmosu VT fl5se g (wnjlasme (slo Sig ddlate
3 Sl pezs iomis gy WIS (oolire onSie B clile wiin Sike I odlizel L (MPI) g5 Sogll Lasls
S0l V5l a8 g (ool suimalis V1 yie MPIjlade .ol (il g i jlae 508l el s bl 5 ol cdl
VIFY Jolee MPL L sy 5l 0dds dwo sla oalo caalllae o) )> ((Almafrachi et al., 2025) coul Jlypupe Curdy
Py el Gl ol b aye Vil 5 S 5 s s Vb e ) 3 o 001> i |y (Sogll o i
0a3ld (pcml D9 69y 9 (e oy ofgd (Dl bwgie ged (Sl 5 €85 )18 pgd 45, ) /WYl MPLL
Almafrachi ) cuol yeawle o jlame Lyl s o a8 YT mlie St Yiain! cundg ol d+1¥A) 391 5165 & Logs o
AST il o sl oM Lais (ol 0a¥T e JyiiS g (slilate ool @ygps p gl ol (et al., 2025
AN

3 36 4 351y dilaie & bgiye Syinpled ol (alo )3 (i I3l (Sogll o pien MPI (asls ulal
cdlyd Lasls .l dihio ol )y Sl clacdld Jlis! b Sl 5 JS6 5 Gue oy Sljls YU cldale
oles 3 HIE g THQ (elajadls o1y Lis 55 5 o sl |y jlie oyt sblio dod 3 S s Sain ¢ 4l
51 IS ysba .l pludl lp b ale (ol Gras (liplb s s 392 pic baims Ui oS K39, ) I oS 3L
A s Sz olie ) Sopplas o ale Gpae Ll ol 395 bl o 5308 (Sogll e 3 lacslis
e i) el s Ceodls Sy

References

Abd-Elghany, S.M., Zaher, H.A., Elgazzar, M.M., Sallam, K.1., 2020. Effect of boiling and grilling on
some heavy metal residues in crabs and shrimps from the Mediterranean Coast at Damietta region
with their probabilistic health risk assessment. Journal of Food Composition and Analysis 93,
103606.

Abd-Elghany, S.M., Zaher, H.A., Elgazzar, M.M., Sallam, K.1., 2020. Effect of boiling and grilling on
some heavy metal residues in crabs and shrimps from the Mediterranean Coast at Damietta region
with their probabilistic health risk assessment. Journal of Food Composition and Analysis 93,
103606.

Agah, H., 2021. Ecological risk assessment of heavy metals in sediment, fish, and human hair from
Chabahar Bay, Makoran, Iran. Marine Pollution Bulletin 169, 112345.



Yo Liw 5 p292 /5y beiiso dilio yo Iy jyloo pylw (lo o jI (il i SIS (5 50 ool Sanst g ()

Agah, H., Bastami, K.D., Fumani, N.S., 2016. Ecological risk, source and preliminary assessment of
metals in the surface sediments of Chabahar Bay, Oman Sea. Marine Pollution Bulletin 107(1),383-
388.

Ahmad, T., Gul, S., Khan, M.A., Diao, X., Ahmad, A., Ahmad, S., 2022. Bioaccumulation and health
risk assessment of heavy metal (loid) s in different fish species of Hainan Island, China. Thalassas:
An International Journal of Marine Sciences 38(2), 1395-1406.

Al-Darwish, H.A., Abd El-Gawad, E.A., Mohammed, F.H., Lotfy, M.M., 2005. Assessment of
contaminants in Dubai coastal region, United Arab Emirates. Environmental Geology 49(2), 240-
250.

Aljohani, N.S., Kavil, Y.N., Alelyani, S.S., Al-Farawati, R.K., Orif, M.1., Aljohani, N.H., Salam, M.
A., 2023. Bioaccumulation of heavy metals in fish collected from the Eastern Coast of Saudi
Arabia and Human Health Implications. Regional Studies in Marine Science 62, 102986.

Almafrachi, H.A.A., Giimiis, N.E., Corak Ocal, 1., 2025. Heavy metal bioaccumulation in fish:
implications for human health risk assessment in ten commercial fish species from Konya, Tiirkiye.
International Journal of Environmental Science and Technology 22(6), 4065-4074.

AOAC (Association of Official Analytical Chemists). 1990. Official methods of analysis, 15th ed. 1-2
https://law.resource.org/pub/us/cfr/ibr/002/aoac.methods.1.1990

Barani, H.K., Alavi-Yeganeh, M.S., Bakhtiari, A.R., 2023. Metals bioaccumulation, possible sources
and consumption risk assessment in five Sillaginid species, a case study: Bandar Abbas (Persian
Gulf) and Chabahar Bay (Oman Sea), Iran. Marine Pollution Bulletin 187, 114551.

Barua, S., Liu, Q., Azam, M.S., 2024. Population dynamics and stock assessment of Queenfish
(Scomberoides commersonnianus) from the marine waters of Bangladesh. Fisheries Management
and Ecology 31(5), e12707.

Bazzi, A., 2014. Heavy Metals in Water, Sediments and Marine Oorganisms (Saccostrea cucullata) of
the Chabahar Gulf, Oman Sea (Iran). Journal of Oceanography and marine science 5(3), 20-29.

Cunningham, P.A., Sullivan, E.E., Everett, K.H., Kovach, S.S., Rajan, A., Barber, M.C., 2019.
Assessment of metal contamination in Arabian/Persian Gulf fish: a review. Marine Pollution
Bulletin 143, 264-283.

Ezez, D., Birhanu, H., Shamena, S., Engidaw, S., 2024. Bioaccumulation of heavy metals, assessment
of carcinogenic and non-carcinogenic health risk in various spices. Journal of Hazardous Materials
Advances 15, 100441.

Gholamhosseini, A., Shiry, N., Soltanian, S., Banaee, M., 2021. Bioaccumulation of metals in marine
fish species captured from the northern shores of the Gulf of Oman, Iran. Regional Studies in
Marine Science 41, 101599.

Hashempour-Baltork, F., Jannat, B., Tajdar-Oranj, B., Aminzare, M., Sahebi, H., Alizadeh, A.M.,
Hosseini, H., 2023. A comprehensive systematic review and health risk assessment of potentially
toxic element intakes via fish consumption in Iran. Ecotoxicology and Environmental Safety 249,
114349.

Hu, J., Lin, B., Yuan, M., Lao, Z., Wu, K., Zeng, Y., Fan, H., 2019. Trace metal pollution and
ecological risk assessment in agricultural soil in Dexing Pb/Zn mining area, China. Environmental
Geochemistry and Health 41(2), 967-980.

Javanshir Khoei, A., 2023. A comparative study on the accumulation of toxic heavy metals in fish of
the Oman Sea: effects of fish size, spatial distribution and trophic level. Toxin Reviews 42(1), 189-
196.

Korkmaz, C., Ay, O., Colakfakioglu, C., Cicik, B., Erdem, C., 2017. Heavy metal levels in muscle
tissues of Solea solea, Mullus barbatus, and Sardina pilchardus marketed for consumption in
Mersin, Turkey. Water, Air, & Soil Pollution 228(8), 315.

Loghmani, M., Tootooni, M. M., Sharifian, S., 2022. Risk assessment of trace element accumulation
in two species of edible commercial fish Scomberoides commersonnianus and Cynoglossus arel
from the northern waters of the Oman Sea. Marine Pollution Bulletin 174, 113201.

Mahmoud, M.M., Elshebrawy, H.A., Sallam, K.l., 2025. Health risk assessment of heavy metals-
contaminated marine fishes from the Mediterranean Sea at Damietta city coast, Egypt. Marine
Pollution Bulletin 220, 118426.


https://law.resource.org/pub/us/cfr/ibr/002/aoac.methods.1.1990

JEeF oF 5 jlas i g 5L 5,90 o s Consj aieo vaz

Miri, M., Nabavi, S. M. B., Doustshenas, B., Safahieh, A.R., Loghmani, M., 2015. Levels of heavy
metals in sediments in the vicinity of Chabahar Bay desalination plant. Iranian journal of fisheries
sciences 14(4), 876-884.

Mirmohammadvali, S., Solgi, E., 2018. Food Risk of some heavy metals for adults and children via
consumption of fish species: Euryglossa orientalis, Argyrops spinifer and Sillago sihama.
International Journal of Aquatic Biology 6(5), 288-293.

Norouzi, M., 2020. Evaluating the accumulation and consumption hazard risk of heavy metals in the
fish muscles of species living in the waters of the Persian Gulf, Iran. Pollution 6(4), 849-862.

Pourang, N., Nikouyan, A., Dennis, J. H., 2005. Trace element concentrations in fish, surficial
sediments and water from northern part of the Persian Gulf. Environmental Monitoring and
Assessment 109(1), 293-316.

Prabakaran, K., Charoenpong, C., Bureekul, S., Wang, X., Sompongchaiyakul, P., 2025. Heavy metal
contamination in marine fish from the Andaman sea: Influence of habitat and health risk
assessment. Marine Pollution Bulletin 210, 117299.

Reyes-Marquez, A., Sedeno-Diaz, J.E., Aguiniga-Garcia, S., Austria-Ortiz, G.M., Lopez-Lo6pez, E.,
2024. Health risk assessment by consumption of commercial biota contaminated with heavy metals
in Tampamachoco coastal lagoon, Gulf of Mexico. Marine Pollution Bulletin 206, 116757.

Sabala, R.F., Zakaria, A.l., Imre, K., Morar, A., Herman, V., Sallam, K.I., 2024. Potential cancer risks
associated with the consumption of raw, salted, and canned sardine contaminated by mercury,
arsenic, lead, and cadmium in Egypt. Journal of Food Composition and Analysis 134, p.106516.

Sadeghi, P., Loghmani, M., Yousuf, D.J., Abadi, Z.T.R., 2021. Ecological and human health risk
assessment of trace element pollution in sediments and five important commercial fishes of the
Oman Sea. Marine Pollution Bulletin 173, 112962.

Saei-Dehkordi, S.S., Fallah, A.A., Nematollahi, A., 2010. Arsenic and mercury in commercially
valuable fish species from the Persian Gulf: influence of season and habitat. Food and Chemical
Toxicology 48(10), 2945-2950.

Said, T.0., Omran, A.A., Fawy, K.F., Idris, A.M., 2014. Heavy metals in twelve edible marine fish
species from Jizan fisheries, Saudi Arabia: monitoring and assessment. Fresenius Environmental
Bulletin 23, 801-809.

Salam, M.A., Dayal, S.R., Siddiqua, S.A., Muhib, M.I., Bhowmik, S., Kabir, M.M., Srzednicki, G.,
2021. Risk assessment of heavy metals in marine fish and seafood from Kedah and Selangor
coastal regions of Malaysia: A high-risk health concern for consumers. Environmental Science and
Pollution Research 28(39), 55166-55175.

Shue, M.F., Chen, W.D., Bellotindos, L.M., Lu, M.C., 2014. Seasonal variations of heavy metals
content in muscle and viscera of green-lipped mussel Perna viridis from Da-Peng Bay Lagoon in
Taiwan. Journal of Toxicology and Environmental Health, Part A 77(20), 1222-1228.

Storelli, M.M., 2008. Potential human health risks from metals (Hg, Cd, and Pb) and polychlorinated
biphenyls (PCBs) via seafood consumption: estimation of target hazard quotients (THQs) and toxic
equivalents (TEQs). Food and Chemical Toxicology 46(8), 2782-2788.

Taghavi, M., Zarei, A., Darvishiyan, M., Momeni, M., Zarei, A., 2024. Human health risk assessment
of trace metals and metalloids concentrations in saffron grown in Gonabad, Iran. Journal of Food
Composition and Analysis 136, 106730.

Ustaoglu, F., Kabir, M.H., Kormoker, T., Ismail, Z., Islam, M.S., Tas, B., Topaldemir, H., 2024.
Appraisal of macro elements and trace metals in the edible fish from the Black Sea connecting
coastal river, Turkiye: A preliminary study for health risk assessment. Regional Studies in Marine
Science 71, 103406.

Varol, M., Kaya, G.K., Alp, S.A., Stnbil, M.R., 2018. Trace metal levels in rainbow trout
(Oncorhynchus mykiss) cultured in net cages in a reservoir and evaluation of human health risks
from consumption. Biological trace element research 184(1), 268-278.

Wang, S., Zheng, N., Sun, S., An, Q., Li, P., Li, X., Zhang, W., 2022. Trends and health risk of trace
metals in fishes in Liaodong Bay, China, From 2015 to 2020. Frontiers in Marine Science 8,
789572.

Yazman, M. M., Ustaoglu, F., Yiiksel, B., 2025. Nutritional profiling of Oncorhynchus mykiss from
camligéze dam, tiirkiye: health risk assessment through Monte Carlo simulation and elemental



yav Liw 5 p292 /5y beiiso dilio yo Iy jyloo pylw (lo o jI (il i SIS (5 50 ool Sanst g ()

source attribution using positive matrix factorization. Process Safety and Environmental Protection
198, 107172.

Younis, E.M., Abdel-Warith, AW.A., Al-Asgah, N.A., Elthebite, S.A., Rahman, M.M., 2021.
Nutritional value and bioaccumulation of heavy metals in muscle tissues of five commercially
important marine fish species from the Red Sea. Saudi Journal of Biological Sciences 28(3), 1860-
1866.

Yiiksel, B., Ustaoglu, F., Topaldemir, H., Yazman, M. M., Tokatli, C., 2025. Unveiling the nutritional
value and potentially toxic elements in fish species from Mili¢ Wetland, Tirkiye: a probabilistic
human health risk assessment using Monte Carlo simulation. Marine Pollution Bulletin 211,
117417.

Zhang, P., Ye, Z., Huang, L., Wang, X., Zhang, W., 2025. Heavy metal alarm of marine fish
consumption surrounding Qiongzhou Strait, the South China Sea. Frontiers in Marine Science 12,

1557963.



