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Fish are a significant dietary source of various minerals essential for human health. This
study examined the mineral profile (sodium, potassium, calcium, magnesium, iron, zinc,
copper, iodine, selenium, and chromium) and harmful trace elements (mercury, lead,
cadmium, and arsenic) in different parts of the bigeye ilisha (llisha megaloptera),
including the backbone, head, abdominal fin and viscera, caudal fin, and fillet, from the
northern coast of the Oman Sea. Results revealed significant variations in element
concentrations among different parts, with higher mineral levels often found in waste
parts compared to the fillet. Most minerals were present in amounts exceeding human
dietary requirements, suggesting that processing waste parts of bigeye ilisha could be
beneficial as food or dietary supplements. Additionally, the levels of harmful elements—
mercury, lead, cadmium, and arsenic—were below permissible limits for human
consumption. These findings support the potential for developing value-added products
from bigeye ilisha.
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EXTENDED ABSTRACT

Introduction

In recent years, the adoption of purse seine fishing methods has led to a significant increase in
the catch of small pelagic fish in the southern waters of Iran. Among these, the bigeye ilisha
(llisha megaloptera) stands out as the largest species in the Pristigasteridae family found in
these waters. This species is commercially valuable and is primarily targeted through purse
seines and trawls. However, the aquaculture and seafood processing industries generate
substantial amounts of wastewater globally, highlighting the need to utilize fish processing
waste and by-products to create value-added products and mitigate environmental pollution
effectively. Evaluating the mineral and trace element profiles of marine species, along with
their commercial and nutritional value, remains a significant research priority worldwide.
Therefore, this study aimed to assess the mineral and trace element profiles in various parts of
the bigeye ilisha (llisha megaloptera), including the main skeleton, head, abdominal fin and
intestine, caudal fin, and fillet, from different fishing grounds in the Oman Sea (Chabahar, Bris,
and Pasabandar).

Materials and Methods

Samples of bigeye ilisha, caught from the fishing ports of Chabahar, Bris, and Pasabandar, were
transported to the laboratory. In the lab, fillets were manually prepared, and various parts of the
fish were separated, including the bones (main skeletal framework), head, abdominal fin-
intestines and viscera, and caudal fin. The ash content was determined by incinerating the
samples in an electric furnace at 550°C for 6 hours. For mineral analysis, the samples were first
digested using a microwave digestion system and then analyzed using an ICP-OES (Varian
720-ES).

Results

The ash content varied significantly among different parts of the bigeye ilisha, with the highest
concentration measured at 6.86% in the head. The highest levels of sodium and copper were
found to be 765.26 mg/100g and 0.065 mg/100g fillet, respectively. Potassium and chromium
levels were highest in the bone section, at 389.29 mg/100g and 100.26 pug/100g, respectively.
Calcium, magnesium, iron, and zinc were found in highest concentrations in the head compared
to other sections. The distribution of calcium was ranked as follows: fillet > bone > caudal fin
> abdominal fin-intestines and viscera > head. There was no significant difference in iodine
levels between the abdominal fin-intestines and viscera and the fillet (p > 0.05). The highest
selenium concentration, 80.64 pg/100g, was measured in the abdominal fin. Mercury was
detected in all parts, with concentrations distributed as caudal fin > head > abdominal fin-
intestines and viscera > fillet > bone. Lead was only present in the head and fillet, at 3.14 and
6.78 ug/100g, respectively. Cadmium was detected in varying amounts in different parts (p <
0.05). Arsenic levels ranged from 111.78 to 245.56 ug/100g across the different parts.

Conclusion
The results of this study indicate significant differences in mineral concentrations across various
parts of the bigeye ilisha, including the fillet and processing wastes (bones, head, abdominal fin
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and intestines, and caudal fin). Notably, many micronutrients were found in higher
concentrations in the waste parts compared to the fillet, which is typically the only part
consumed by humans. The levels of several minerals exceeded the recommended dietary
requirements, highlighting the potential for utilizing bigeye ilisha processing wastes as food or
dietary supplements. In terms of harmful elements, such as mercury, lead, cadmium, and
arsenic, the study found that the concentrations were below levels that would pose a risk to
human health, making the fish safe for consumption. These findings underscore the potential
for producing value-added products from bigeye ilisha and suggest that a broader and more
strategic use of all fish parts could enhance profitability for fish processing industries and better
preserve valuable nutrients in the food chain.


http://jae.hormozgan.ac.ir/article-1-1113-fa.html

A=NINET(N) VE 0Ll i p s

. - &
QLT uliip gy m
FAA--ATB0 | Cig AT LIS FFYY-TYD) : slo bLS F~—
https://jae.hormozgan.ac.ir gb?/.zb

Hisha ) & 3 3 S dlo ilido St 10 pao Do polis g oo Dlus i Jbg 3
Olos sb 30 Sl J>1gw 31 ov wwe (megaloptera
By @1 0l pa0 oo 65 ygpo aibole

Ol ol ol alys pole 5 6353 oKl ¢ sby> pole oAl (s 09,5

oS> Ao M
:llio g4

ol addllas 10 0l il ceodls > e i aS” Cuwl Sdxe odlo piis jl cene (ol xio 2l
oS polis 5 (55 5 porib s o 59y (] poniiio uanlS cupsliy o) (Sase g flds
9 ¢ lxol 9 L{oim djl) ¢y 4&.@‘ eIl JAL») i ‘_sl.fbwa?u » (M}l 9 F}“")K €y ‘09,?) ).AA VEY/VIVY :&:\él‘{)b @)U
by Jled Jolgw 3l ons as (llisha megaloptera) 5,5 S (alo (4l 5 00 all eslis]

g3y dlde

AR VATA I JYR O TN
w2 bl sine yob & ilisee saisu 3 polie ol Olise &8 31 (LS gl )5 S0l plos YF-1/5/20 £ bkl s 6
51 zolaw .l 0dgy ald 5l YL Gluls sla yiso 13 JSdre lime lee 1 (g )luw 50 5 aily olas
ol Sl Sl ol 1 o8 331 515 ol ool (il i 3390 s 3 o i idne go

i ghns dhans g5

o yobe dprg i dali a5 oo Cog QS Gl JoSe L LS plye ], S Saned (2l gparifian salim@hotmail.com
Some 3 5 Sy lagise plas ) polis cpl (liee 4 b U gl ol g pgsedls o s aojlgas’
5l o e ol 4 S5 3l allan 05 o ) ol 33 ol Sy o,
A8l S Swadd (o 5l 039331 (55 b (slaos gl 8 e o ol

55t Sanasd salo

W9l Cluls

oloe b

€ Ol 30y oSl £ 50

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]


http://jae.hormozgan.ac.ir/article-1-1113-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

\ OS2 9 (539009 | o bro Sl L g

4Aolio
» 3 Sigae ol deo i olnl )3 (BB 5> lopolxe b ipluy o B9y @ey byl sbadle (b e
(”:O, 2023) u‘))l u)’tw Jawy IR W) e d)Lo] oLl U’PT L)"L"] 2 Sl Al Lg).s.iowo u»{‘)&l g leibui
Oliw! phaw e liae cpl 1ol odowy VTV Jlo jd o5 WWYAYY 4 WAV Jlo 0 o5 A0YYD I 5 objedew do (l5ee
llisha _ole pb L )5 S alo .l 03gr 5 YARY b plp V¥ Y Jlus )0 305 objedaw duo ) il o liwaw
9039 ol Cgis slacl > (Pristigasteridae) 4oy lalecSis odlgils 4355 oy 353 «jluil Ll 5l megaloptera
Asadi and Dehghani ) ol yie be Yo o] b ke yobas Jg cwy oo yio b YA & o 0 (sl aisiin
JI5 9055, YU o5 csllly 10,5 ;95 L Lo9o& Buan 465 loie a4 )] Lxio duo 9 03¢ (6,155 5] ) 465 ol el
DyS e &)ygo

OS> ub)j 593 g plo il o peles (gl (odladl Lol xis 2l 6)91)5 Cawo ylaz sl yeuiS I (o)l o
slolie (6551 s g gl JB ool b idlie dngs Jl 52 slaygdS 5 oy 4 (sdie lge (ol (6900 e
o ale jl doyd Ve dg0s a5 1> (Olgunoglu and Artar, 2016) a5’ o 0Jg b pdaw ;5 Gl (60b) polie ob
33,5 o0 Mg (69,8 o 4 i (plo dols Sluls aoyd Ae B Y wllas pl donis )3 g ol (59048 ¢ ybg,yd 5l b
355 5 ool g «llgs lie b @dd b anwgs Jl> 13 (olayguiS o ol lalie ¢4l 8 cluls (Wu et al., 2022)
auje a9yl LB &l Kt Gljyhe cov aote Cuw) sla LSS b 4 ale (gy9l,8 Gluls g8 ed o s
(Ahmmed et al., 2021) 5 l> coenl dol )5 (clnoged & Cans base (Sogll JialS gl 5 g 03958 i3

Oldl G355 g s Szl B (St 95 50 (oo S SIS o Lo o (lets 51 457 e Dlge
£65 5 (555 iyl 508 J (2SS o JySlgo5 5l (S i (sl 45 ooy ol 538 5 (s b
Sl Cal (S o Miud Sdxe ol pain g e aie oy lalic 5 el s Sle Sl sl
(ol yisog)Slo) b gdnecudyd 69,5 55 4 (S job &y  Sdxe dlge (Ammed et al., 2021) aisl awisly oM p (ladl>s
Fole 903535555 5 3l cealy qades mjute Hhud S polic: ol b gdrecad )y g oo il CliaS polic
Ajeeshkumar ) uiS o <8 i s/ lgscal Hlisbe g slie 5 Shae (o3l (65lo Jleb b g dumol S5l (¢ joun] pulais 5
Sl 3T )3 555 1eS lgic 4 g Conl poair 9 2 (LS Ko ¢ me (S (ya] Jolid CleS Saxe dlge (et al., 2021
a8 plie 5> a8 polis lyis 4 55 pally 5 SIS coandse po)S WS e Jos lalanST sl s Sslie galS
Jb ol b ol @glite 5)Slas g il wdle g9 4 diiy (Jdre dlge 4 0155 3990 L5 .(ISIam et al., 2023) w,ls 5424
3 oYU caenl SlE dlge Goyb bl cdbyd plplo s saiSsgame Jelge loie @ dlge cpl 5l ool Dl
b)‘yc.{b L&’U] d‘m.\w—d)l}u U"))l 9 Lsili)b L;LM.»; A_JL.AS )J.oL_c 9 (=0 .)‘99 J’bsﬁ W .(DaVOOd et al., 2024)
SlaaiS Gz sla yiso aS Caol ool lis (L8 Clidss .Caol 039y Lid bI& 51 (gl ;0 (g me sau ol 51 (SO
Wu et) 2l so sl Coodlas )0 (gduto g b o it gy Saxe dlge mlie ke 3l (S (2b)yd lale calises
G yisu 1 Ol ol 5 JSame dlge Llgy yioriuw pols adllas jl a4, oyl 5l .(al., 2022; Hong et al., 2014
(Hlisha megaloptera) 5,5 S 2lo (ahd g 00 Al eslin] g sleol g oS dl ¢y o ol Sl Jolid) Caliseo
Ll odg ()J.uhw 9 U=y c)LQ)B) UL“‘C leg.).) ol LSL&:OKM )‘ ol duwo


http://jae.hormozgan.ac.ir/article-1-1113-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

ro)lnd"fo)jd‘dlf)gfww/o}g Y

Bovgy g 9lge
G355) ey @leo 53 aw Sl glally oS 45 L EY elecigud)] 3 0ad do S Snd (o (sladiges
o EOVOY 515) janley g (VONOW!" Jleds SOFFOY" 3.5) Gy (YOOI s £eYADD"
(G olo ) Y Cond) G ) RS o 4 5 45 o)l Oygeo & (g 8 ke Il b bxe (blio I (YOITFYY
le LS P+ g0 53 5 (alo b Yo 3oy yn 3 S St ol (> ple 5 (53,90 oSt olSitelesl o
0 ololis bS5l oslinul b o x5 wliscsu, b Sy oolol p 455 ololid 3 6 yalaon S
Asadi and Dehghani Pashtroudi, ) -les (sb;3 9 o bzds o lale bl 4 (Fischer and Bianchi, 1984) $ls cul>
o3 (o5 1) €83 L) g3 5l aslizul L gl S Jsb 5 JS 09 5 boloke o b boaiges plos auls] 3 .0 ploul (2012
Ldiges JWl 51 s gr p,5 OF/+« £ O/FY 5 o il VAUVO £ Y/¥ iy & diged (159 9 Job (Nl )5 €S
ol Sl G le) el ol Gibien sla iz bl 53 5 45 (id Sgo 4 ald baaiges | Ll wlSitslesl &
oo U g bolses o b (i o (slasiges asbl 55 (1 JS2) 43,5 1> (03 all g slisl 5 sleol 5 (oS5 Al ey (i0le

A 6yl oKl dx 3 YA alislej] sl

2 bdiges bljemw 5l s 5 (Vo +0) AOAC iy, il eolatwl b S5 Sanodds plo calisee (sl yidu ;5 yuSB 5
2 dly el S B liee asbl jd il plosl celn £ Gae 4 wgeadw 450 00+ ©)lys anyd (S o8

13,5 5155 (1) o pd & ygo 4y g duwloe
(B—A) x 100 aayl, ()
P O —

w
Al o JB e 59 A 5 S gl &g 59 B 5 diges 59 W dblre opl o &S

33 9 ot O 5l o3lisnl b ladiges 1l o5y S nlo cilisee (slaise (5 Saxe polic clale (¢ pSojlul ¢ly
& aliseo gladiges caldl ;3 03,5 (Ked g joy HSew do b ddiged L 9 guiind 095 4 Hhaie Ol 5l ealitil b el
oloj plesl 51 e [(Meche et al., 2010) aib o3> )5 59 s <ol oloj b (51,5 5l 453 Vo) o9l 13 ceelis FA ©oke


http://jae.hormozgan.ac.ir/article-1-1113-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

g OS2 9 (539009 | o bro Sl L g

[0 asldl 3 .00)5 35 el SO L gwd Cygo 4 g 2B oK) il b diged dadiges JolST il Sis 1 luebsl 5 568
@ JUsl I e 958 e sladby J313 53 0 ()5 o0+ ) €83) g5l jledliwl b (3:8> )y ) diged p 5l p )5
)5 wuin (H202) (550 1Sy i Jeo V 9 (HNO3) Lo 60 dwl yid (oo ¥ 51 olaanl b cg199,S0 L 0l5u0d
Sl oo Yo oz 4 05y jlade ol b g 00d Jie g yde dilgiwl 4 Jbg Glgiore 0lKiwd jl badiges zg3 g puid |
sl il .o edlacul (Varian 720-ES) ICP-OES olKiws jl badiges p yolie cdale (60803l0l (gl 0 oxila,
D St gl b ploowogil 1] 53 ( (Sl 65,0 08y e c3y5 2 5l B b oalil g ags il g0 (gl S
13,5 ed byl Ola oliwe g ay5 olKicwd 4 6503l b6 olic (cols (clacS gl asldl 13 5 g it b Aoy
sladiges 3BT (ly 03,5 paw i olKiwd & Jate Hl3le 5 5l ookl b el IS e (Fathabad et al., 2018)
Dol pdlST oo doldl 3 a3, g A cilisre laclale () junie £ A A O)lliwl gla Jelore (Suuods 2lo
GuF Jl o (ple diged )3 paie o CBIE (ol (IS (oxie ) | G 35 paStie pale b el 394> g o)
(V++0) AOAC (bg) bl o (plo (sladigal Cugl) d)S cud SuiS (19 )5 53 )59 (polisl 2 9 duasloe iged
A5 (6 S0l caelo FA o 9] 53 Iadiges (39,5 Kitd 5 L g

—5)ul.w U?")i )1 oaliil L» aodls OO Jl.n).» oWy (:L’>u| Yy u»)li.’ SPSS )‘)BI £y L» ool d)l.n] J...L’x.» 940
Ll iolejl (coles b odliul caliseo (slay oy oy (a3l po 5l Jols pdlie o 4o > O mlaw ;5 LSD jlaline cglés
A iyl ke Blsl b olyed p5Ske o 4 Wodly g plol 4S5 aw J8las

el
13 alid o>l celiin] g eleol 5 oSt Al gy ¢ ylyinl Jolid 053 Simonds ale cilik sla sy 13 iwSl olime
Oliee (pyieS g w10 duoyd AL ply lSB e o YL dlisie glayisn Gl 5ol 0ald ooy Lis ¥ S
2y e @ slinl gelral g oSs Al 00 Al yd w8 lise ((P<+/+0) cosls 349 ald )3 o> VY L ply o
P<1+0) 13,5 £, S0jlul o3 VY 5 YIAS /YD

p5sodlS g o pus o3 ¢p9)S Sl cpgribus ey e o (895 o2l (P srie oS sliy rs ol na g 5
(4l e oo by sltn] g slaol g (oS Al cpw lgpeinl) iliseo (sloi5u 15 35 039 ) £35S 9550 b p)S e s 2
Ggldy Calisrs (gla yisn (o 00d (68 03ll Same dlge plad j3 .ol oad ooy LS Y ot 0 S5 Scod 2l
o 30,8 oo /50 g VEOIYE L il iy liae (YL o g o yuolis (3 L (P<+/+0) iy g (g)b sixe
Ve /Y8 g )8 dmo 3 )5 e YAYA L il w5 & line 0oVl 95 5 ey j—olie ) .ol dg2g abd p S
SIVO SYOVIVA polie b i 42 59) 9 0] parinio qupmedS juolis .l sz sl Lisu )3 95 duo )3 £ 55,00
2 el G2y 6o i ais ol b dwnliio )3 1) (lise 00 VL oo G250 )3 )5 o )3 235 e YIVF 5 OIAS
9 meandS e o 5eS el e 4y puw<slin] g elal g (0805 AL 0d U< lgsnlald 9o 4 Calisee (sl s
Voo BV Jlade bds yaie D)3 (5ol 5 jg pyS Ao 40 2,5 e +/FA g YAIVY Ll S du g ald > pal
4l g clinl g slasl g (oSS Al 3 b Gliee o (<) 0) Cdld | Gline (VL (o3 Al S350 13 ) o 53 )9 S
9 (258 AL gzl ©)go 4 e (sl s 55 56 ol (ST ol g (P> 0/ +8) il g2y ()5 gtme Cglis
g sleol g oSE Al )3 p)S o 3 £)5 9,0 A/EY Ll panilis (e (i D 00 Al juu<ald <slidsl g sleol
(P<e/+0) cudly o3 Al 3 p)5 do )3 £,59)Sue YENY L ply o] e oy yieS g sl


http://jae.hormozgan.ac.ir/article-1-1113-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

ro)lmﬁ"fajjd‘dé)gfwwpf ¥

(€l o 5 0o 9 p5) 5SS

- 4 4 4 B N < > »

ol P grloel 5 aSall, e al als
eles

a) S o5 By o .(llisha megaloptera) &, 5 Sumond plo cilises g pide ;3 S B (yl5a0 (lre Bl ol £) (1Sl Y IS
il g0 Bliseo (g S (o yd 0 s 43) 15 cre ST LSly ( U

Syt Samonsd (lo oy Blieo i 13 (5 Gjg p5 22 3 p5 9550 b 05 o) (Fwme Blge liwe ) Jga

AN
vea/vs£a/oy? FYAASEE/OYC DA/ Y YEF/YY @ sas/vaka/\ P FAD/OSEY /0 © (MQ) s
YVO/Y\EY /Y P VaS/VVEYVAY © YYo/¥sE1 VA YYo/AREY /5y 9 YAY/YALY/A-2 (MY) bz
VAIVYEYA/YY @ YEVVYAEYV/AY 2 TYOINFEIYNEC YYOV/VAEN /YO ® NAAZZSYAY (MQ) s’
AR AR VANE/)® AL DR v/adk- /-y P (M) pss oo
CIsAE[ SJAYE /.y © VYS Y\ P oINE-0? VEVE /1P (MQ) !
VIYVE. /o C A=A VAAEYRLE AT= N I[N (M) )
JJosok R RS = RN e R AL ofofa/\© (MQ) e
OY/\\EY/VE Voo [FVEY/05 b+ /5N VEC SAIYOEY/VE P fo/osk /vy (19)
¥+ /VAEVIAC Y/\¥E/AY @ A+ IS\ [¥F 2 SAI¥ot- /AP YE/vaE /1) @ (1G) posike
YI\SE- /YD ® YYNVEEV /Y © W/rat. £\ SOIVVEY/YD P Voo ¥EEY/2) 2 (1) ps,S

e oy il o i o pasli o e BB Sl sy o 5 Sl K gS g s (N=F) Casl 05 )55 lino Bl £ :Sols olisl y Laosl

OB Y g2 3 S Sened (le cilisee (gla i3 )0 Sl g pouadls oy 0gr SUjlad Ol juolie (e
oYL g ad cldl cglae polie b Sy Snadd lo iz olod ;3 glaie polde b ogus jude puaie .l 00l 03D
s VYLl ol (i 2208 45 ale o o(p=e/+0) 43,8 €8 sl 1 25 w0 )3 £ 59,500 FIAD Lyl ] (e
e (slayisn 3 oger Sy (P> +0) cutly 3929 (003 Al g j slayiS ) S A p)S o )3 )5 9)See VO
iy g ald gy j0 badd Oy g lestiwlKala<slin g slrol 5 (oS A< < 0 Al G ygun 4 Ko (2lo
2 23l e b paeedlS LBl dgng a isu 500 )3 9 3,5 (6,505l p)T S 13 £,5 9,8 FIVA g YNY L Ll
o 2 25 o 3 £59,5540 YIAY L iy ol e 03Vl g (Pe/+0) il sy i jualio )3 oyt S0
Ol > 3929 )5 4o )3 2)5 9S00 YIVF L il g ald 13 pouadlS (line (st oy 5l g 2305 50311
IS ST ) g p)5 d o )3 p 59,500 IWVVASYYD/OS (oS > dilisee (cla yiso > Soiw)]
(P<e1+0) 293 slin] g slaol 5 oS Al < lgseinlKal i< oo


http://jae.hormozgan.ac.ir/article-1-1113-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

o OS2 9 (539009 | o bro Sl L g

7}

Sne polie lgl 5l mlio jlan ol3e xuie el slasl ioye clasl ol 0gMe ¢ LliE saeg S lgie 4 lo

Syt Samons 2o iy Bl a8 13 (5 0jg 05 M2 )3 015 9,5) pio DS polis Gl ¥ g

akd 4k g slasl 5 (oS3l I olgzel
RN
¥/Vodk- /¥ P VATSUN L A=A VYYE-/yp 1INk [¥5 2 (D) o9>
FINAE- [0 ? @S pac S pie Y/\¥E /AP S pie (1G) oy
¥/YsE-/\AD @S pas VYYE VA E VAAE-N© YIAVE-NE (1G) powedls
VEVVYES/ v © VWO/NAEY/AY 9 YYo/a5k¥ 05 VWA/VAEY/AA® VOF/YYEY/FRP (1Y) S
s iy o padli b dxe BB Sily cnd) j 10 S Ko 58 g pa (N=Y) sl 0ais ()55 jlxe CBlyoul £ 1Sl ol p Wodls

Adlen o il

tpolS cppnliy s (Sdne dlge (e (o) @l pol adllas y3 bl oo ISl 03 g (sl ga3 9 43 gl b3 3590
Cilia (glayise 53 pgredls g o g Jold pde Ol olie g pg)S « Syl pgribs s e (59 ol g
3 slite e 45 3l Bl (¥ 5 ) Jsin) S5 Smadd onle (ald e god dlly clin] g slasl 5 S dlly e o y5cis)
Ol po (50 3 p3l gl ) ol ysb 4 (P</+0) ol aidly dg2g (alo ul e (slajiSu )3 (e dlge
& Gl (o )3 edS (e () Jgin) Sl g2 ool b aalie )3 g5y 5 ool e iite qedS Sl VL
e bl g5cinl a5 Cunl gasge oyl ko 48 dol Cowd 4 Ald<clind g elaol § oS5 db < lgseinl o3 Al jur &y
Cawl ol )35 (Y++¥) Jung ¢ Kim g (VYY) o, s WU bawgs aolin gl aiib o lo (pl )5 puls Lol
33 g 0 Joli 1y alo olalgsnl JI pué Suxe dlge 5l aoyd 5o d9dn maadS (opdsle g Suym > Ll plis o
woe sl lale @ )ed | 465 o alae il 1 S lise (Y+YY) ), Ken g Khandan Barani s (claslls
b YA¥/A o 58 > Sillago sihama 4 Sillago indica Silagnopodys chondropus Sillago Arabica Jls !
Vool S o VAIVY) el iy 55 0aa] o & oS oo & o o8 233905 ()55 35 8l 5 o 13 .5 s DFFIY
£S5 Ve olp)S Lao AYYOINE = lgscinl g YFOYIVA 1yu) Slogscinl glb iy 4y Cous g i ol adllas jd (28l p,8
F ot )55 5l g)lnn (sl G956 (G ais oS (51435 )l bt 10l oo 1S S5 Suads oalo > (cly
Kim and ) adbie or 51 slosiiSly J bt 13 1555858 izt 5 s 3,Shos oyl 5 s> plsontl Jud
el 005 dpog yolie 1 VLl Sy Sanads plo sla i oled )3 palS’ lsse pib allas 5 .(JUng, 2007
038 £ Mo > p)S e VY. ux (European Commission, 2006) L)l anbol amueS lawss sl (oM
93051 Lale (o3l ¢ g5 (USDA, 2019) oo VU] (65,9liS &)l39 bawgs ods yuiiio Jolis wlul .91 Cgo s
oS Ve odeg pn yd yied o) (e VOV g S )5 (e Ve —¥ (JSe aiile e S )3 e3lisul 3)90 lale
oS Ll Gz gl ple LIS b 4y (USDA, 2019) sl s ylgsias] caodus (elys JTony) g ppolie 45 S o wnl 3

Ak OypS lale b duslde (0 b ylescusl o (i
Lo £ o DN Jlao 4y 9 s 150 3 35 52l adllas 13 ol lize S 4205 55 Sy oS e
European ) sl 4o g’ bausgi oad apogi p5¥ ool (lise il 99 5 G (Sl b )i o el 5929 5 g 5
o) Olise 98 (obye (yjs £S5 dao 33 p)S deo YV 3l 5o b (galus) ylusl oM Laas ol (Commission, 2021
40b5 yomuneS Lawgs o duogi p3Y ol S g p)S Mo 3 )5 Jue VIVE B /A 0390 3 b isu 505 0 pais
sl scanl 03 (3155 (VYY) olSen 5 WU Lausgs Sipp (e yoo 53 0] limn 0390 5V )3 tplie gl 392 L)
69y Sxe polic p Snte 5| (o ol 45 Cusl 03905 o)l;5 (EUropean Commission, 2021) L, 43! ;gueueS


http://jae.hormozgan.ac.ir/article-1-1113-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

ro)lmﬁ"fajjd‘dé)gfwwpf 4

Al oo wree o ) ST 1 )3 (sl sem) 55 sla sk sl 1o T (i85 s 4 &8 T el sl 55 (4l
adllas gli D)0 B ol w9 555 45 gl (LD 2 )Shos )3 pipn Sane pals Sy plyis 4 oo
Sxo o3lo 93 pauib g 1 b lusl w35 gl ol Jlon) asie g3 0 By Saneid plo o a8 3l i pols
e yolic (pl 48 L Yaone 4 chied (jaub 5 ) liling aiile) lges (slalis plo b auslis 13 oLy sbalis ) jlate
i ol polie sl S5 Ko alo a8 3 i ls 3 ol adlles 4o (Aakre et al., 2019) Lsl o aslse
Al (5w 50 jaie 93 2 e (Sioud (plo iz gl yisy le ) .ol 039y b slalie K> wline jaie 9 oyl
YYD el bl (sl 22 (y500 Bl 351 5V Ui 5500 4 G (s foisine o & clin] 5 sl 5 oS5
ol 2 e pils adllas y> (European Commission, 2021) cuwl o duoss gl yo (59 £)5 Juo 53 p,59,500
Sr9pd s N Al sl ol (pl Cluls g ald (g (8 Slo & 39 SV e ol jl Sannd (le o i
Ga9re (Splie 5 ol Clld (uBign S lp & sl gian 5 9 OrS 9 i S0 S
Ale «Sgalio (sbaguoly 5l gyl jd 90091 (Sl> (g pais 0 pond by alie (McManus and Newton, 2011) siiws
eyl adlllas 4> (Aakre etal., 2019) s)ls a6 Cogie o solimmsT sl ply 5> cliblos § DNA 5w oo AJs5
sl oMo (gl 008 esi Sl 3y90 ke S ity (g BB sk & S5 Sand (ale sl i ploT )3 53 pail
94 Ol P9Vl bl e portles Jlai I ale pl il (sl Jise () (8 S0l & g (p)5 Lo 5 £S5, AIYD)
(WU et al., 2022) an> oL |y 60,08 slalie plyis 4 53 Snasd oalo 3 ookl Lusly 1155 oo posils

Sioy] 5 092 ol ey silo SIS 51 (oshaws Gblio Sl (S5 )3 2b)> (238 0255 )3 gy908 il 0gMle
Silw dxlae mags L1y by sblie BausGuns codlw 5 2l cow (ol hlals gly Slg o a8 4Bl moow
sow Ol g B ls gl Slgl el Mlg o 09> g (59, &S Cunl 0dd 555 ke laie 4 (Polak-Juszczak, 2009)
)3 gledl 639k g Jreddg p (ite Il 5 0l (S (b p dbml el Ml o pgradls izen 05 (ovas wluw
2 polie pl dgng diej )3 (slodyiuS (slacudgizme calisee (sl yeuiS )d oM a3lye 9 ! jl (Boalt et al., 2014)
wge> jbxe 50 ,iSTus (European Commission, 2015) Lyl a0l ygueeS .33l63 )5 g (sl Cylan gl )b 3]
dalllas )3 sl 03,87 s g ye (339 5 )3 59,50 ¥ 9 0 X e i 4y |y lid blge 55 Syl 5 poradls s
oS g ol ol s jbre 3935 51 S5 Snd oo slagisy oled o S ole ol e e b
Al Glail Bilae (sl S5 Sawed (2l Sluls g ald (19 STlas pas Sy

S 5 4o

Oluls g dld Jols S5 S (plo calies gl yisu > Saxe dlge e a8 0 Lis jobs adllas gl S8 job 4
2 agdiogs) @)lge 5l 6l 3 )1 ()l im0 gl o L (03 b sl g slaol g (oSS Al o el B (6gl,3
i (s dlge I 6l ol ) Slusl Bpas oS Cusl Jisu Ll Vgase oS g dld I 5VL Cluls (laisy
) S Sads o (691,38 Slalos Juuiliy ol ol 4 02 51,3 il oo gl jl 390 s adlllas (1o 0
S LS gl pguadls 5 oy g pas polic jlad Lo aba A8 o Cosl ol o JoSe b S lgie &
ol gl 3 el jlas gy Slas] e gl WalS g 4l sl oMl gl (5)bd gd Sy Snad olo cladiges
o3litual 15l 55 Saad (ool 31 039381 35,1 L (sloodygl 8 g (gl i)l alise plgie & Wlgi oyl alllas ol
Lais g 035l oald olo (595 oSyl 1y 55t S S0 oole ol (gl st plos 5l piwslit 5 Sggite
Sl gy Sl & 238 0y ) |y ) L (ke dlge


http://jae.hormozgan.ac.ir/article-1-1113-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

% OS2 9 (539009 | o bro Sl L g

S5 Pl
P9 )|l (sole g (g)ldle (slajlas Wl LB 4y pyie (il I e 9dse 6Kl

References

Aakre, I., Ness, S., Kjellevold, M., Markhus, M.W., Alvheim, A.R., Dalane, J.@., Kielland, E. and Dahl, L.,
2019. New data on nutrient composition in large selection of commercially available seafood products and its
impact on micronutrient intake. Food & Nutrition Research, 63, p.3573. https://doi.org/10.29219/fnr.v63.3573.

Ahmmed, M.K., Ahmmed, F., Stewart, I., Carne, A., Tian, H.S. and Bekhit, A.E.D.A., 2021. Omega-3
phospholipids in Pacific blue mackerel (Scomber australasicus) processing by-products. Food Chemistry, 353,
p.129451. DOI: 10.1016/j.foodchem.2021.129451.

Ajeeshkumar, K.K., Vishnu, K.V., Bineesh, K.K., Suseela Mathew, Sankar, T.V. and Asha, K.K., 2021.
Macromineral and heavy metal profiles of selected deep-sea fish from the Kochi coast of the Arabian Sea,
India. Marine Pollution Bulletin, 167, p.112275. https://doi.org/10.1016/j.marpolbul.2021.112275.

AOAC (Association of Official Analytical Chemists International)., 2005. Official methods of analysis. 18th
ed. Maryland: AOAC INTERNATIONAL.

Asadi, H. and Dehghani Pashtroudi, R., 2012. Fish Atlas of Persian Gulf and Oman Sea. Iranian Fisheries Research
Organization. (In Persian).

Boalt, E., Miller, A. and Dahlgren, H., 2014. Distribution of cadmium, mercury, and lead in different body parts
of Baltic herring (Clupea harengus) and perch (Perca fluviatilis): Implications for environmental status
assessments. Marine Pollution Bulletin, 78(1-2), pp.130-136.
https://doi.org/10.1016/j.marpolbul.2013.10.051.

Davood, N., Vidya, M., Abhirami, N., Vishnu, K.V., Aneesh Kumar, K.V., Rajeeshkumar, M.P. and Hashim, M.,
2024. Exploring the macrominerals and heavy metals profile of deep-sea fishes: A pioneering study on trawl
bycatch and discards in the Arabian Sea. Marine Pollution Bulletin, 202, p.116325.
https://doi.org/10.1016/j.marpolbul.2024.116325.

European Commission., 2006. Regulation (EC) No 1924/2006 of the European Parliament and of the Council of
20 December 2006 on nutrition and health claims made on foods. Official Journal of the European Union, 404,
pp.9-25.

European Commission., 2015. Commission Regulation (EU) 2015/1137 of 13 July 2015 amending Regulation
(EC) No 1881/2006 as regards the maximum levels for certain contaminants in foodstuffs (Text with EEA
relevance). In Official Journal of the European Union. EU, Brussels.

European Commission., 2021. Commission Regulation (EU) No 432/2012 of 16 May 2012 establishing a list of
permitted health claims made on foods, other than those referring to the reduction of disease risk and to
children’s development and health. In Official Journal of the European Union, pp. 18-19.

Fathabad, A.E., Shariatifar, N., Moazzen, M., Nazmara, S., Fakhri, Y., Alimohammadi, M., Azari, A. and Mousavi
Khaneghah, A., 2018. Determination of heavy metal content of processed fruit products from Tehran's market
using ICP- OES: A risk assessment study. Food and Chemical Toxicology, 115, pp.436-446. DOI:
10.1016/j.fct.2018.03.044.

Fischer, W. and G. Bianchi., 1984. FAO species identification sheets for fishery purposes. Western Indian Ocean;
(Fishing Area 51). Prepared and printed with the support of the Danish International Development Agency
(DANIDA). Rome, Food and Agricultural Organization of the United Nations, Vols 1-6.

Hong, H., Zhou, Y., Wu, H., Luo, Y. and Shen, H., 2014. Lipid content and fatty acid profile of muscle, brain and
eyes of seven freshwater fish: A comparative study. Journal of the American Oil Chemists’ Society, 91(5),
pp.795-804. https://doi.org/10.1007/s11746-014-2414-5.

IFO (Iranian Fisheries Organization)., 2023. Statistical Yearbook of Iran Fisheries Organization 1397-1401, Iran
Fisheries Organization, Deputy Planning and Resource Management Department, first edition.

Islam, M.R., Akash, S., Jony, M.H., Alam, M.N., Nowrin, F.T., Rahman, M.M., Rauf, A. and Thiruvengadam, M.,
2023. Exploring the potential function of trace elements in human health: a therapeutic perspective. Molecular
and cellular biochemistry, 478(10), pp.2141-2171. https://doi.org/10.1007/s11010-022-04638-3

Khandan Barani, H., Alavi-Yeganeh, M.S. and Riyahi Bakhtiari, A., 2022. Proximate composition and mineral
content (K, Na, Ca and P) of four sillaginides from the southern waters of Iran. Journal of Utilization and

Cultivation of Aquatics, 10 (4), pp.85-97. (In Persian). DOI: 10.22069/japu.2022.19753.1623.


https://doi.org/10.29219/fnr.v63.3573
https://doi.org/10.1016/j.marpolbul.2021.112275
https://doi.org/10.1016/j.marpolbul.2013.10.051
http://jae.hormozgan.ac.ir/article-1-1113-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

ro)lmﬁ"fajjd‘dé)gfwwpf A

Kim, S.K. and Jung, W.K., 2007. Fish and bone as a calcium source. In: Shahidi, F. (Ed.). Maximising the value
of marine by-products. Woodhead Publishing. pp. 328-339. https://doi.org/10.1533/9781845692087.2.328.
McManus, A. and Newton, W., 2011. Seafood, nutrition and human health: A synopsis of the nutritional benefits
of consuming seafood. Curtin University of Technology, Centre of Excellence for Science, Seafood & Health

(CoESSH).

Meche, A., Martins, M.C., Lofrano, B.E.S.N., Hardaway, C.J., Merchant, M. and Verdade, L., 2010.
Determination of heavy metals by inductively coupled plasma-optical emission spectrometry in fish from the
Piracicaba  River in  Southern  Brazil. Microchemical ~ Journal,  94(2), pp.171-174.
https://doi.org/10.1016/j.microc.2009.10.018.

Olgunoglu, I.A. and Artar, E., 2016. The fatty acid profiles in the muscle tissues of four benthic fish species from
northeastern Mediterranean Sea of Turkey. Research Journal of Biotechnology, 11(9), pp.71-74.

Polak-Juszczak, L., 2009. Temporal trends in the bioaccumulation of trace metals in herring, sprat, and cod from
the southern Baltic Sea in the 1994-2003 period. Chemosphere, 76(10), pp.1334-1339.
https://doi.org/10.1016/j.chemosphere.2009.06.030.

USDA (United States Department of Agriculture)., 2019. Fish, herring, Atlantic, raw (SR Legacy, 175116) In:
Food Data central, https://fdc.nal.usda.gov/.

Wu, H., Forghani, B., Abdollahi, M. and Undeland, I., 2022. Five cuts from herring (Clupea harengus):
Comparison of nutritional and chemical composition between co-product fractions and fillets. Food Chemistry:
X, 16, p.100488. https://doi.org/10.1016/j.fochx.2022.100488.


https://doi.org/10.1533/9781845692087.2.328
https://doi.org/10.1016/j.microc.2009.10.018
https://doi.org/10.1016/j.chemosphere.2009.06.030
https://fdc.nal.usda.gov/
https://doi.org/10.1016/j.fochx.2022.100488
http://jae.hormozgan.ac.ir/article-1-1113-fa.html
http://www.tcpdf.org

