[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

VP JW /Y o boi /0o Jo DOR: 20.1001.1.24234575.1402.10.2.4.4 oy obpT

@ ® SN gy — ok Ao

o) obdle wdi jo bes M
' old sl wan M S s seas

*m.h.khanjani@uijiroft.ac.ir; m.h.khanjani@gmail.com

lel‘duﬁ‘mﬁ‘gé)ﬁa&i&b‘ﬁk@ma&ib‘amww\g‘a&hadﬁ-\

\2’\)@.&\@‘}3;\2&‘)B \E’\J‘Jﬁ!&éb)dé_))t}

oS
o T dis 25 Olale (550 4 a5 bl Yo 3 Lk cpdir Sl b Gler o K 25 Olale (6590 52T 05!
Bld 4 5 ol et o iy 0 S a5 s 0y Ko S 5 Olale 5 o8 (g sbe el Sslize ST Olale
Sl 1 sl Sood 5 cilin ST L 1 o Sl eslinel il Sl b b (S s 5 Obale ME o e
3 oozl ol 0as o ST Olale s s e ¢l 31 eslinal gl 2N ot sladlo s ool OB s sy
Vi el 50 b ey sWalis aber 51 Sy ol €8 8 515 aalllan 5550 b 287 5 oSy Lot T ot ol O e
5 oS a) LS b sleden OLS 5wl el aul s Olale SliE o o T Sl eslimul S LB &S aa
s 00 Koy iS5 el ity 5 Shas T 5l el (@ S Gosba 03y ol 5 Olab 4 I8 S (Shany S
e ol 3 1555 ol S5 5K015 55 s i L) i o sl (5 1Sy ol g 0,5 (sl
T Sl eslimal s 1, OB aias s & as K iS5 i Fok iy 5 Sles 35 S (ol S50 2LT 5 S

)y@%l)x&)dlﬁ.&uy‘w))o.b_)dl.k&dl‘,.&éudéMlhﬂb&jjdb))w&%&jﬁjd@uélf

C«(‘}i ‘S92 éﬁT ol L;I.:\.E« (=) dl:.mba :‘5%15 Qlo.lf

Yo


mailto:m.h.khanjani@ujiroft.ac.ir
mailto:m.h.khanjani@gmail.com
https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

e o) Oldle 4k 0 S N o2l y SN
45on (PUFAS) o).a.?u)d...l.»éL..ulf& < LSLQM‘ 65[} “m

bamo ;5 0hgt calio (23055 (e g Eob 4 S5 (1
Cardinaletti et al. 2009; Stewart) auccws s ,9,0 <l Ll
Nereids ol ,5b 4 bes L (lae ol ,o (€t al., 2023
Olale 5 5% (Baas b9 n sl 0wy Shes e &
Olive, 1999; ) W, 5 o 8 oolitwl 5,50 )
slep,s (Murugesan et al., 2011; Fujii et al., 2023
Kol glesl e oy sloonl oYL slgime JJo 4 Nereids
Lytle etal., 1990; ) wg o odual Bl slaa ;S Voo ¥
Vb 21 55l lyls sy p,S (Deias et al., 2023
ORIl & e Gl b (ale /55 4085 4S5 sbay ol
5520 3 9,¥ g Lo sy (b8l (g5 )neBS ,2 50 oS olass
5 55,0 &y Esb opizen (Briggs et al., 1994) o
Luisand Ponte, 1993;) ceul ool 5,155 o slasale
Gopakumar et al., 2001; Murugesan et al., 2011,
£ o> 21 sla oy ol by (Wang et al., 2019
See 1y shyan obpl Jre adsi osill job 4 sy
o baS b coenl a4 ol ougy dasllas (o aisy e

09 o a3y i olele ohsa 65005

LS b 6908 T Jamily

4 ailgioe oS aiwn 2bje el plopS oS
slasi o o1 o510 5 55l (b9 S SS (65505 5]
Ay 50 AlSre Slallae .ol a8l #lg, e )9S 5l og00ce
Sl 00 alonil aisS 5l S ooy g slandss slasls
Hediste ) o5’ L sleaiss 51 &, .(Pombo et al., 2020)
sy s> sluals (Alitta virens diversicolor
95 it (IMTA) 4z LS, Sdg 5wz y9n05!
CwlalS bl adg slp Gl Jool) (og sladiss
Olive, 1999; Nesto et al., 2012; Santos et al., )
ol el 03,57 5,155 (1433) Olive a5 s, 5b o\ lea (2016
(V) gy 2 Sadls p (Rals (1) rabor 5l ilizes slasls adgs
angi ey (1) oo juf Sladiss Sloly ol 4 S
Coxio ;> lais €535 902 (F) x5 sl v Y pae
03,510 1y Wiz glayil axwgi 4 S5 O 5 sy9n5!
50 T3l soliiwl a0 oS L odgs ol p Lol .osS oo

Yo )bk iz a9 Cario S (S lele )l
celinl ColS G (pl jo ol IS T SO o]
Sy 5 iand 520l Ky sy hBg 4y oo 4 Cansl ST g5
b obole 4 oad sy STygs conlply wsboe e s
Slp ol (W ales 5l asl atsls olio sla ST
S wiS ooyl 1y e slajls (o g wily Jsud LB olo
2 05h sl el S5 5 gl 0y o Shes el
Slals oSy ol cisS aile eS| 5l 505!
Sl ogd se eolatwl g oS L Bus clisS (2l
TOU IR ST TN [ AV (P S
oole el ()15 milio 4y atusly SLIS T Lyl 18 (ol b
2o yé b peiis (ole 43385 5l ead ST gdie
slr Gl b ole SThes So g o) o 2B Ol cas
1 25995 5 oo VT L 51 e lsST Ol gl (25 (ol
GA ool saiad lis a5 o ls a5 Sae Loyl iy g 4o
Khanjani et al., 2020; ) el o) olole by, 5o
Gl oo Sty b 5l ale 04 (Khanjani, 2022
axg5 b gl oo oolatul og lsST ylale 136 6,0 j0 a8
gl 5l (gl Blas b)s Gl 2al5 9 Lo 5o (hals &
Sicuro, ) o5 solatwl Slie oz 0 ple 05 0Kl
eelaiise usSle b akal, o b bl (2018
Geurden ) (L g allws) (2LS sloiysis,y ylai plo jog
«(Madage et al., 2015) fish silage «et al., 2013
o> ,o (Ytrestayl et al., 2015) trimming fish meal
Olaiezils 3l sl gl jo il oo bl ale plde
Pl luds sl wi b wlesls lis adle (5,9 p550!
5 C slagmabys doagalsind «s)5,0 © 7 ool wile
ool i, o1, Shss olaé shal plo g baadess IS E
100855 sbalaé 5l eslawl (Murugesan etal., 2011) ol

sl 1593 (ol ol I (5 leale 659 53]
Arenicolidae) s L solgls paiz a5 Casloads (o155
[Nephtyidae .Nereididae Lumbrineridae .Glyceridae
oy 5o ooliiwl el l)ls (Eunicidae Onuphidae
Carvalhoetal., 2013; Mosbahi et) swa oL 31 olde
les L .@l., 2015; Saetal., 2017; Font et al., 2018

\id


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

1FoY JW /Y o lods /oo Jlw

o) bl

as u...vﬁ‘j Q"‘ Més‘a u.....v‘)ﬁ‘ )LHMJ 5i..a L| s{bLo ‘Su‘u\.c 0 g
Cojee,S bl ole luls 5l ol e |y (gdie Slge ol
slaals b laeS' b cnl Stde Bygn 50 1) s JB
A g gl e oo &Sl 280 )8 slapiins j0 2Ly
Sransyl Gy Je wails o AL virens s as S
Ll 5 57l e sty (gole (355 s Sl Sl a5
Sl (Yo 395 drgidy a5 WS baws 5, Lesgicennj a |y
5 Marques asllae ,o asb byl ple lp Sl ace
Hediste diversicolor s L ity (2017) ., Ken
A Sl osse (ole 15T o piins Ly ariad 1
aiile (55,1 b gin dlge Lai> 15 &S Ly ol oUles 9 28,5
lp s ol EPA DHA) slsl 1 0y slaal
Oan Jols &S Fge (B9 JSSgn (Sl oS (b (B9
T sl by (rmb slocanezr 4 5L 28, Glp pilse
‘_;0‘.\9 ‘_QLQO).;.? wla.c &‘9.:‘ eLSQLA 4.’>u 9 5)31 -\.Jj.a er.:J‘
48,5 515 0 i 00giemnj (iludints g A o515 o
Safarik et al., 2006; Nesto et al., 2012; Santos ) s

etal., 2016

) glale 4ak 30 oS

bl gy okl gisnenl cate ol e
3.8 oo ool egian g rmb o STie 5l glos S
Gl Juds s Loyl o) g 5 LSS slee 0ol
sk sl Sgayen JUB Slge 3525 5 S o slaoss
2 2l e Gl cwle Sl aee 55,0 (2l
Iy silitee SG3els a8 OMSCEe Sl (Soe (Ble (2158 00
Hardy, ) o5 ol =l g ob, 55 Lzels b ale jo
o olsie a4 8 e o 3l eolaul 3 sla Sl 40 (2010
Sl 4815 4z gi 0590 (2lo yog slp sk Kl
3 eslaiwl wwl sols las wllllas (Henry et al., 2015)
S Ol 21 0z o b pyS g Sl i S e
olel oeBen Sl S GRSy el oaisS lgal
oy 8,Soe dguge g YU meat Cobld ¢ 35 acal ol g
Barroso et al., 2014; Wan et ) ssi oo o 2l ,o |,
Nereisvirens .5 L «cul ools ;jlas wlllas (@l., 2017

v

G o bas bl eolaul cnl aidly o33l LS)B)?,LS)"J
e by ads .l caslin (ylals 9,Y 5 (05 (ylple 950
55 9 S a5l 5l b o] oreb £5 b anlie 5o
51 esliiul bl Sl llsas)pe a7 wly (s9muar Jyams
lie beS b wel sols les ldlas asl ls,e5 5
@ 02 )3 wiilgs oo &S Wt (252 9 e 5l SOk
Ll (S35 a5 2 Jole 5l (B 5o Oliwsy S 5 (lale
Dinisetal., 1999; Meunpol et al., 2005;) 4.5 ool
ax LS, Sdy 5 s 5,906! (Pombo et al., 2020

59l LS b (), d9me sl ol il e (IMTA)
SaS i5u ol e Sy Sl 2alS 4 b s o
3l shel 455 plgie 4 Ko b oale gl cpl jo S
g 0dls 00,55 (oSl 9> D9l g0 AR Colas oo,
S olse gomi 4 jzeie 5 WS (oo Cogus ) s S )0 580
au&w@)ouuw&ye){@wwbw};@
o )8 ol il 5l g 05 le5 1> den 5 009 995 i
slge g laSTe5 (Carvalho et al., 2007) oiss’ o ool
w515 Lad g i e 03, 5 4 (leid Sz oaile b I
Slgee «nlpls (Palmer, 2010) sitws oihe ojgp
a5 3s5 Sble 51)18) baseS S0 Lol pen |, S L
E5900 0,5 S (DS oo adgs Sl JT olge 5 st
@b St slapkdsn goniios)o Glasl)ss ol jon 4y ale
(Fang et al., 2017) aitee ceslio oo L 4d55 gl
5 hemeien; bl @bl ax LSy Byan slapiass
bl )l sans ! 0 4wl e g i golad]
Sgate Sl a5 aS SeeS adg waz Slaptuces 9 b ks
oLsa g Marques asJlls ,o .(Khanjani et al., 2022)
O S () oS dbal laie 4 oS Ly 51 (Y-VY)
oels g ol oolaiwl IMTA s o ole o515 568
9 Brown a5 5 coalie sdie g Jl olge j0 495 b6
Alitta =5 L ol SlS 5 g a0 ,Shes (Y2 1)) )5
Ble (53,5 w40 35290 Kl Slge b ool 4455 VirENS
olis s .wsges b 3,11, Hippoglossus hippoglossus
Besus anle gluilpde o oz laaul o429 ol

5 (EPA) aeul sl 5651 (DHA) sl Sl S

S olee a ) QT ool eSSk ol e ael gloas!


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

v i) Oldlo 40 )3 S N

G2l g Sl

5 ) Jodz jo 2ldé e aw oo OLLS 5 ol eolatll
Sluls g oS Bow jo S L 0 o slaaul 5JUI
seelicibsn s lp sl ool Y Jgaz j0 olo
Slgo g la alg e )z g n Bpae 5l (S Olale
(oeiigy 1 FAUY addllas 0,90 <S5 Lol oo S Sone
ONF g oS T VEIY (olyamg S AT oy 1AYIY

bl Cugh g s o

@ Wl oo g g0 8L aian Gaos slaaY jo i oS
o9 osliinl (oale wdgs jo (2lde opa Sl (oS5 Ole
adlls ,o (Salze et al., 2010; Wan et al., 2017)
g Jelis olde 0z aw 51V 1Y) o], Ken s Murugesan

ol oluls  (Meretrix  meretrix) oIS oo
» Perenereis cultrifera s L 5 (Leiognathus sp)
(Amphiprion sebae) el Sals ) cuaS g o, 5,Sles

Murugesan et al, ) oIS BGuuo01 9 2l Oluls (&S b ;0 (9 Waww! 5 31 oo yd (wlul p) © ol Judg p dwslic ) Jguo

(2011; Wang et al.,, 2019

oS Buo jog Pl oluls Hediste <5 b ek
Meretrix meretrix Leiognathus sp. diversicolor Perer!ereis g
cultrifera
AWAYA DIYY \IVE YIYY C14.0
VIAY VYO </ YIXY C15:0
YV/IPY \#1AA YV/-A YA/O- C16:0
Y/4 V/YQ +/44 YIY C17:0
ZIvY b/-9 BIYD Y/\VY C18:0
/0N AR C19:0
\iai Ny VXY C20:0
<IYY V/FY C22:0
Y C23:0
AR < 10Q C24:0
££/+9 TY/ YA/AY TYIVE il Oy (ol & goxo
YIVE <IYY INAYS Cl6:1 ®-5
YIAS OV AAIN Y Cl6:1 -7
<Yy Cl6:1 »-11
Y/Y /54 - [#4 C17:1 -8
OIYY \Y/f7 /0¥ Y C18:1 ®-9
YIsf C24:1 -3
V2IVY YONY Y¥/IAY YYINF# il 0 sladenl £50me
(MUFA) b3S 0 i b
OIXY 44 C18:2 -6
ARAYS UM YIYY Y C18:3 -3
VE/oY YIYA Avd C18:3 -6
i) BIIAR Y/-4 C18:4 -3
YNY f/a4 AN C20:2 -6
YIYA C20:3 -6
AIFY \tia! AWEN% \eidd C20:4 -6

YA


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

1FoY JW /Y o lods /oo Jlw oy b BT
oS Do jog b oluls Hediste <5 o4 wS ok |
. . ; L Perenereis Sz e
Meretrix meretrix Leiognathus sp. diversicolor .
cultrifera

OIYA RN AR C20:5 ®-3
AN C22:4 ©-6
YIYY YOV C22:5 ®-3
7t a/f C22:6 ®»-3

V)Y FYIAY fOINE Y5 Eeintorm o Egoxe

(PUFA) aids 0 puxiy b

(Murugesan et al, 2011) (@b yo 39 (wlw! p) Widio 9108 2o dw jO (2 booaigm SluS )5 dwslio 1 Y Jguo

Cagb, PS> lyoadg S &% RETY) A& g g9
OA/F VEIY VYIf VIV fa/y Perenereis cultrifera cs” L
#AI¥ VOIYF \OIF Yy/-9 £/ Leiognathus sp. sale wlasls
YEIY YVIY Al VY va/s Meretrix meretrix oIS Gows ;54
S 9 wl.w‘ » «(Y+19) Qb&.«b 9 Wang axjlao J3°
-NY AN -NY - 10A H. diversicolor s L

5 Boo e b awlie o eSS L 5o awwl Sogansl)]
0,5 les 39 sl (el Wlgh oo a5 Conl pin ole Sluls
o aS asb aS L boad adw el 0 K5y coaS 50,
Alasalvar etal.,) cool oo 056 55,500 cyudize Slallas
.(2002; Senso et al., 2007; Wang et al., 2019

Sy CotS g sl ) 0, Slee N0 glaalllas o oo
e sleo,> 56 e Al Chrysogaster o el
L oad 4y olole ad aseie (Ll o b ow) 5 calises
Gopakumar) ai ls (s s 5, CuiS g ol Sy &S b
(et al., 2001

Sl o 1 el ) alise glgl b oals ( oanls Lo o
Sl gz 53 355 50 5ol Wil (659,70 (ke 0lge 5 51
Sola b o aslis jleabe sluds slo,ls, b
WDlad (S 5950 (SoRe Olge (Gl a5 Calies oolel (slalie
5 Olivia adllas ;o .Johnston et al., 2003) & .
RSy (65,050 Dlads p adss S0 (V- +F) oS
S o A seba. o (g5 ,058 (liee el g 0 (a2
adgi 6l (Kae s 990305 cawline il aydas oS L b

Yva

g sl S5 o93 @S S L oad 4085 slaale
P00y g0 boad adss sla ol b aslin o0 S5, col S
lagale adsl 03 5 Jsb (Sl Gtalel £5,5 50 ol plis
V) (S Sl @y o5 AAD 5 jzaile Y
YNY) (b olols s @l o) /8 5 yie il
Okl 5o e (Bae g Lo Gl 5 VY 5 el
b ole ales 039 5 ok (Sl 595 190 e 4y il
5yl 7) (oS (G lers Gl )5 7 5 el £IPO)
DIBO 5 yo il FIYD) ( ple lasls [l sl p,5 F/EO
Jsbo Gial38l oy el Cawdds (Bow j04 ,lews sl p )5
o 43085 lealo Jlasd 45 0,5 OO (339 5 2o il F100
Sl bales il b ol sine OS] oS 0 sanlive &5 Ly
CotnS &S b Loads 4085 sl ool () coanS Jlas lols
v )l bes b was o lis as assils (g S,
s BPAY ol o0mi; b gl 8 oz lasel 51 (2L
S 0¥ 5 055 Esb g 0y gl a5 009: eSg 5 (DHA
polie ¥ Jgax 4 axg5 L .(Olive, 1999) cul 5,9,
5 St gt ! el Kl 5] crp] Kol 350055505


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

v i) Oldlo 40 )3 S N

G2l g Sl

Sien A, Sebae ale Sas i eg,lsST lale gl

Los b i

S Ml (2ils (5595l o LSy Coenl Js 4y
Vb S b STye5 angs el (65950 5 Ll 0385 090 50
wzge 9 a5 mal 3 1) S sdie dlge slajls wilgn a5
Kim et al., ) ogs calie J>lpe j0 aige o, o,Skee
e mlie o Sete 5l I 3315 olge g el S (2017
dsochrysis slaaiss o Sl>g So aiins oS L
[Thalassiosira
ads5 o Skeletonema 4 Pavlova Nannochloropsis
Amran and Mohamad, ) ool sads solaiwl laes L
Shoslatul oo plsl Sldllas 51 S0 ¥ Jga 50 (2022

ol o @3l oS L i 5o Sl Se

Lhaetoceros [Jetraselmis

les L o PUFA) sl oz b glisl 18 oy slaal
5SS a5 1y yadeo s Sl S e Ll 3l 3975
08,5 oolitusl e 3 1) S gilie Y gazeo o iS50 933
PUFA soz 550 (gm0 | 05 oo yiiw |, PUFA s g
LS Az ol o a8 ail an B G b 5l el (S
2B (b SL slaaisS aliwgas Slgg o 40 ST (sla oSLiaS
polie iSlas> a5 Shewanella slaaiss ogi o plxl
Sl g el SSaleSes sl STl 150!
Nichols and McMeekin, ) ausS o odgs 1, Ssgansl)|
as sols ylis wlallas (2002; Murugesan et al., 2011
e (2l opz 0 bl 5l oz slaacl I ool
Oleale 5,¥ )3 (sl ol 50 Coaglie g ol o) g o Shes
oiile b laes b ol (Wang et al., 2019) o5 o
ebie (2138 e S (g0 5 LS 2 0y slaal

bes L ais (o b Sl g ;500 3 colsw! 1Y Jgus

oS (G ags Sl g S digS

Leung & Cheung 4 T. Pseudonana < ,a. 4 ,0 H. elegans
(2017) e i B SeSilen Jsko o)lsis Juds

Hutchinson et al.

e 20,55 & D, Tertiolecta 4 C. gracilis

Mok et al. (2008) ALS e oSS S L

Eob gy« sl Sgup 4 yxin | galbana & ,ae
(1995) A i Ve oS S e

Isochrysis galbana
Dunaliella tertiolecta
Chaetoceros gracilis

Thalassiosira pseudonana

Hydroides elegans

Platynereis dumerilii I. galbana
I. galbana,
Pseudo_polydora D. tertiolecta,
vexillosa b
C. gracilis

5SS ol LJs 4 N. Oculata 4 C. vulgaris

ol )y ol o ,8lee o Fomlin oS 205 pace 4
Sl slo Jok 51 e pian 3, 40 g Y .assls  Spirobranchus krausii
(C. calcitrans 5 T. Chui) ;5,5 V 5l 55,5

Lavajoo (2019)

..ﬁd; d).a.o l)
Wang et al. (2019)

ol Hlaily 5, 50 oV ohg wd) oo S L

Tetraselmis chuii
Chaetoceros calcitrans
Chlorella vulgaris
Nannochloropsis oculata

H. diversicolor Rhodomonas baltica

Sl Gy 53 0 dunST Y G LT 05 s Jos 9 00,5
w818 55lse Sl 2L 2SS ) larete Lapme S 00 S
(Mandario et al., 2022; Kunihiro et al., 2005) &5

WS o @ 1) ale gl j0 JT olge a3 onlpli
(Heilskov et al., 2006)

) T olge g ataly oo 1) Slgu) oS b orml Lo 5o
b e Ly S e L sdie dlgo 4 5 60,5 soliul
S L i oo SeS ) YL Cans; 4 (ke dlge il 5L
i Gial38l (6 )96 ] s 50 1) (@Yl Sy il o
s 3k slge 4 5 25,8 o 8l Slga 511, T Slga 15

! Bioremediation


https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

1FoY JW /Y o lods /oo Jlw

o) bl

Barroso, F.G., De Haro, C., Sanchez-Muros,
M.J., Venegas, E., Martinez-Sanchez, A. and
Perez-Banon, C., 2014. The potential of various
insect species for use as food for fish.
Aquaculture, 422-423:193-201.
https://doi.org/10.1016/j.aquaculture.2013.12.02
4

Briggs, M.R.B., Brown, J.H. and Fox, C.J., 1994,
The effects of dietary lipid and lecithin levels on
the growth, survival, feeding efficiency,
production and carcass competition of postlarval
Penaeus monodon (Fabricius). Journal of
Aquaculture and Fisheries Management,
25:279-294. Doi: 10.1111/j.1365-
2109.1994.tb00691.x

Brown, N., Eddy, S. and Plaud, S., 2011.
Utilization of waste from a marine recirculating
fish culture system as a feed source for the
polychaete worm, Nereis virens. Aquaculture,
322:177-183.
https://doi.org/10.1016/j.aquaculture.2011.09.01
7

Cardinaletti, G., Mosconi, G., Salvatori, R.,
Lanari, D., Tomassoni, D., Carnevali, O. and
Polzonetti-Magni, A.M., 2009. Effect of dietary
supplements of mussel and polychaetes on
spawning performance of captive sole, Solea
solea (Linnaeus, 1758). Animal Reproduction
Science, 113(1):167-176.
https://doi.org/10.1016/j.anireprosci.2008.06.003

Carvalho, S., Barata, M., Gaspar, M.B., Pousao-
Ferreira, P. and Cancela da Fonseca, L., 2007.
Enrichment of aquaculture earthen ponds with
Hediste diversicolor: consequences for benthic
dynamics and natural productivity. Aquaculture,
262:227— 236.
https://doi.org/10.1016/j.aquaculture.2006.11.028.

g

S AR
plaBl sgza ) ange pliel 15w Jij plele wds
&)Mjsu‘w)o)iwflxmjwdamo@
w‘ u...o.@‘ ).‘)l.‘> ‘5..»4) ul...bl.o u*')ﬁ}" )0 ‘5>L.\.C 0 g
@85 )0 pliee &5 Sl i gl (S 5l oSS
a5l ools las Oldllas 0,5 eolawl suuy olels
5w o) ol )l el oS
oy bl e oy laasul gl g eog (Sljars S
sl 5 ] S350 35500 gl S 155D) o
LS b 0 (5,900 (gdke dlge jai> L aiins (Sigandl)]
P ON ) e CeksS g sl ) i o Sles 4 e
ged 40di JTolge 5 b Sdrg Sa b lgi o0 | oS Ly
ol sbs e omix ks 0k oSk 4 i
sl gl © oz el lie e Sl g S
2l; ST olge IMTA s jo oS L 4355 .ol DHA
Vb e g @3S Sy 9 WS (o hiod G35 Slse |,

A2 o yial3dl ]

Qo
Alasalvar, C., Taylre, K.D.A., Zobcov, E.,
Shahidi, F. and Alexis, M., 2002.
Differentiation of cultured and wild sea bass
(Dicentrarchus labrax): total lipid content, fatty
acid and trace mineral composition. Food
Chemistry, 79:145-150.
https://doi.org/10.1016/S0308-8146(02)00122-X
Amran, A.A. and Mohamad, F.A., 2022. A
review of types of feeds used in polychaete
culture. Songklanakarin
Journal of Science and Technology, 44(1):256-
263. D0i:10.14456/sjst-psu.2022.37


https://doi.org/10.1016/S0308-8146\(02\)00122-X
https://doi.org/10.1016/j.aquaculture.2013.12.024
https://doi.org/10.1016/j.aquaculture.2013.12.024
http://dx.doi.org/10.1111/j.1365-2109.1994.tb00691.x
http://dx.doi.org/10.1111/j.1365-2109.1994.tb00691.x
https://doi.org/10.1016/j.aquaculture.2011.09.017
https://doi.org/10.1016/j.aquaculture.2011.09.017
https://doi.org/10.1016/j.anireprosci.2008.06.003
https://doi.org/10.1016/j.aquaculture.2006.11.028
https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

v i) Oldlo 40 )3 S N

G2l g Sl

Carvalho, A.N., Vaz, AS.L., Sergio, T.1.B. and
Santos, P.J.T., 2013. Sustainability of bait
fishing harvesting in estuarine ecosystems —
Case study in the Local Natural Reserve of
Douro Estuary, Portugal. Journal of Integrated
Coastal Zone Management, 13(2):157-168.
Doi: 10.5894/rgci393.

Deias, C., Guido, A., Sanfilippo, R., Apollaro, C.,
Dominici, R., Cipriani, M., Barca, D. and
Vespasiano, G., 2023. Elemental Fractionation
in Sabellariidae (Polychaeta) Biocement and
Comparison with Seawater Pattern: A New
Environmental Proxy in a High-Biodiversity
Ecosystem? Water, 15, 1549. https://doi.org/
10.3390/w1508154

Dinis, M.T., Ribeiro, L., Soares, F. and
Sarasquete, C., 1999. A review on the
cultivation potential of Solea senegalensis in
Spain and in Portugal. Aquaculture, 176(1):27—
38. https://doi.org/10.1016/S0044-
8486(99)00047-2

Fang, J., Jiang, Z., Jansen, H.M., Hu, F., Fang,
J., Liu, Y., Gao, Y. and Du, M., 2017.
Applicability of Perinereis aibuhitensis Grube
for fish waste removal from fish cages in
Sanggou Bay, PR China. Journal of Ocean
University of  China,  16(2):294-304.
https://doi.org/10.1007/s11802-017-3256-1.

Font, T., Gil, J. and Lloret, J., 2018. The
commercialization and use of exotic baits in
recreational fisheries in the north-western
Mediterranean: environmental and management
implications. Aquatic Conservation: Marine and
Freshwater Ecosystem, 28(3):651-661.
https://doi.org/10.1002/aqc.2873

Fujii, T., Pondella, D.J., Todd, V.L.G. and
Guerin, A.J. 2023. Editorial: Seafloor

heterogeneity: Artificial structures and marine
ecosystem dynamics - recent advances. Frontiers

Marine Science, 10:1181568.
Do0i:10.3389/fmars.2023.1181568.
Geurden, 1., Borchert, P., Balasubramanian,

M.N., Schrama, J.W., Dupont-Nivet, M.,
Quillet, E., Kaushik, S.J., Panserat, S. and
Meédale, F., 2013. The positive impact of the
early-feeding of a plant-based diet on its future
acceptance and utilization in rainbow trout.
PLoS One, 8:e83162.
https://doi.org/10.1371/journal.pone.0083162.

Gopakumar, G., George, R.M. and Jasmine, S.,
2001. Hatchery production of the clown fish A.
chrysogaster In: Prospective in mariculture.
Menon N. G. and Pillai P. P. (eds). The Marine
Biological Association of India Cochin, pp. 305-
310.

Hardy, R.W., 2010. Utilization of plant proteins in
fish diets: effects of global demand and supplies
of fishmeal. Aquaculture Research, 41:770-776.
https://doi.org/10.1111/j.1365-
2109.2009.02349.x.

Heilskov, A.C., Alperin, M. and Holmer, M.,
2006. Benthic fauna bio-irrigation effects on
nutrient regeneration in fish farm sediments.
Journal of Experimental Marine Biology and
Ecology, 339(2):204-225.
https://doi.org/10.1016/j.jembe.2006.08.003.

Henry, M., Gasco, L., Piccolo, G. and
Fountoulaki, E., 2015. Review on the use of
insects in the diet of farmed fish: past and future.
Animal Feed Science and Technology, 203:1-22.
https://doi.org/10.1016/j.anifeedsci.2015.03.001

Hutchinson, T.H., Jha, A.N. and Dixon, D.R,,
1995. The Polychaete Platynereis dumerilii
(Audouin and Milne-Edwards): A new species

Y


http://dx.doi.org/10.5894/rgci393
https://doi.org/10.1016/S0044-8486\(99\)00047-2
https://doi.org/10.1016/S0044-8486\(99\)00047-2
https://doi.org/10.1007/s11802-017-3256-1
https://doi.org/10.1002/aqc.2873
https://pubmed.ncbi.nlm.nih.gov/?term=Kaushik%20SJ%5BAuthor%5D
https://doi.org/10.1371/journal.pone.0083162
https://doi.org/10.1111/j.1365-2109.2009.02349.x
https://doi.org/10.1111/j.1365-2109.2009.02349.x
https://doi.org/10.1016/j.jembe.2006.08.003
https://doi.org/10.1016/j.anifeedsci.2015.03.001
https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

1FoY JW /Y o lods /oo Jlw

o) bl

for assessing the hazardous potential of
chemicals in the marine environment.
Ecotoxicology and Environmental Safety,
31(3):271-281. Doi: 10.1006/eesa.1995.1074.

Johnston, G., Kaiser, H., Heechi, T. and
Ollermann, L., 2003. Effect of ration size and
feeding frequency on growth, size distribution
and survival of juvenile clown fish, A. percula.
Journal of Applied Ichthyology, 19:40-43.
https://doi.org/10.1046/j.1439-
0426.2003.00351.x.

Khanjani, M.H., Arbabi, N. and Sharifinia, M.,
2020. The importance of paying attention to the
nutritional requirements of ornamental fish.
Iranian of Ornamental Aquatics, 7(2):51-59. (In
persian).

Khanjani, M.H. and Jamaledini E., 2021. Live
foods in the feeding of aquarium fish larvae.
Iranian of Ornamental Aquatics, 8(1):19-28. (In
persian).

Khanjani, M.H., Zahedi, S. and Mohammadi, A.,
2022. Integrated multitrophic aquaculture
(IMTA) as an environmentally friendly system
for sustainable aquaculture: functionality,
species, and application of biofloc technology
(BFT). Environmental Science and Pollution
Research, 29(45):67513-67531.
https://doi.org/10.1007/s11356-022-22371-8

Khanjani, M.H., 2022. Optimal water quality
parameters for ornamental fish farming. Iranian
of Ornamental Aquatics, 9(1), 37-44. DOR:
20.1001.1.24234575.1401.9.1.4.5, (In persian)

Kim, K.H., Kim, S.K., Phoo, W.W., Maran,
B.AV. and Kim, C.H., 2017. Appropriate
feeding for early juvenile stages of eunicid
polychaete Marphysa sanguinea. Fisheries and

\Al

Aquatic Sciences, 20:1-9. Doi: 10.1186/s41240-
017-0064-x.

Kunihiro, T., Miyazaki, T., Kinoshita, K., Satou,
A., Inoue, A., Hama, D. and Tsutsumi, H.,
2005. Microbial community dynamics in
organically enriched sediment below fish net pen
culture with artificially cultured colonies of the
polychaete Capitella sp. I. Bulletin of the Society
of Sea Water Science, 59(5):343-353.
https://doi.org/10.11457/swsj1965.61.299

Lavajoo, F., 2019. Influence of different algal diets
on larval growth rates in the marine Serpulidae
Polychaete worm Spirobranchus kraussii.
Croatian Journal of Fisheries, 77:93-98.
Doi: https://doi.org/10.2478/cjf-2019-0010.

Leung, J.Y.S. and Cheung, N.K.M., 2017.
Feeding behaviour of a serpulid polychaete:
Turning a nuisance species into a natural
resource to counter algal blooms? Marine
Pollution Bulletin, 115(1-2):376-382.
https://doi.org/10.1016/j.marpolbul.2016.12.035.

Luis, O.J. and Ponte, A.C., 1993. Control of
reproduction of the shrimp Penaeus kerathurus
held in captivity. Journal of the World
Aquaculture Society, 24:31-39.
https://doi.org/10.1111/j.1749-
7345.1993.th00147.x.

Lytle, J.S., Lytle, T.F. and Ogle, J.T., 1990.
Polyunsaturated fatty acid profiles as a
comparative tool in assessing maturation diets of
Penaeus vannamei. Aquaculture, 89:287-299.
https://doi.org/10.1016/0044-8486(90)90133-8.

Madage, S.S.K., Medis, W.U.D. and Sultanbawa,
Y., 2015. Fish silage as replacement of fishmeal
in red tilapia feeds. Journal of Applied
Aquaculture, 27: 95-106.
https://doi.org/10.1080/10454438.2015.1005483


https://doi.org/10.1006/eesa.1995.1074
https://doi.org/10.1046/j.1439-0426.2003.00351.x
https://doi.org/10.1046/j.1439-0426.2003.00351.x
http://dx.doi.org/10.1186/s41240-017-0064-x
http://dx.doi.org/10.1186/s41240-017-0064-x
https://doi.org/10.11457/swsj1965.61.299
https://doi.org/10.2478/cjf-2019-0010
https://doi.org/10.1016/j.marpolbul.2016.12.035
https://doi.org/10.1111/j.1749-7345.1993.tb00147.x
https://doi.org/10.1111/j.1749-7345.1993.tb00147.x
https://doi.org/10.1016/0044-8486\(90\)90133-8
https://doi.org/10.1080/10454438.2015.1005483
https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

v i) Oldlo 40 )3 S N

G2l g Sl

Mandario, M.A.E., Castor, N.J.T. and Balinas,
V.T., 2022. Effects of feeding rate and sediment
depth on the survival, growth performance, and
biomass of mud polychaete Marphysa iloiloensis
from early juvenile to adult in grow-out tanks.
Aquaculture, 548, Part 2, 737731.
https://doi.org/10.1016/j.aquaculture.2021.73773
1.

Marques, B., Calado, R. and Lillebg, A.l., 2017.
New species for biomitigation of a super-
intensive marine fish farm effluent: combined
use of polychaete-assisted sand filters and
halophyte aquaponics. Science of the Total
Environment, 599-60:1922-1928.
https://doi.org/10.1016/j.scitotenv.2017.05.121.

Meunpol, o, Meejing, P. and
Piyatiratitivorakul, S., 2005. Maturation diet
based on fatty acid content for male Penaeus
monodon (Fabricius) broodstock. Aquaculture
Research, 36(12):1216— 1225.
https://doi.org/10.1111/j.1365-
2109.2005.01342.x.

Mok, F., Thiyagarajan, V. and Qian, P.Y., 2008.
Larval development and metamorphic behaviour
of the subtropical spionid polychaete
Pseudopolydora  vexillosa.  Journal  of
Experimental Marine Biology and Ecology,
357(2):99-108.
https://doi.org/10.1016/j.jembe.2007.12.029.

Mosbahi, N., Pezy, J.P., Dauvin, J.C. and Neifar,
L., 2015. Short-term impact of bait digging on
intertidal macrofauna of tidal mud flats around
the Kneiss Islands (Gulf of Gabes, Tunisia).
Aquatic Living Resources, 28 (2-4):111-118.
https://doi.org/10.1051/alr/2016002.

Murugesan, P., Elayaraja, S., Vijayalakshmi, S.
and Balasubramanian, T., 2011. Polychaetes -

asuitable live feed for growth and colour quality
of the clownfish, Amphiprion sebae (Bleeker,
1953). Journal of the Marine Biological
Association  of  India, 53(2):189-195.
DOI: 10.6024/jmbai.2011.53.2.01655-06.

Nesto, N., Simonini, R., Prevedelli, D. and Da
Ros, L., 2012. Effects of diet and density on
growth, survival and gametogenesis of Hediste
diversicolor (OF Muller, 1776) (Nereididae,
Polychaeta). Aguaculture, 362:1-9.
https://doi.org/10.1016/j.aquaculture.2012.07.02
5

Nichols, D. and McMeekin, T., 2002. Biomarker
techniques to screen bacteria that produce
polyunsaturated  fatty acid.  Journal of
Microbiological Methods, 48:161-170.
Doi: 10.1016/s0167-7012(01)00320-7

Olive, P.J.W., 1999. Polychaete aquaculture and
polychaete science: a mutual synergism.
Hydrobiologia, 402:175- 183.
https://doi.org/10.1023/A:1003744610012

Olivia, J.F., Raja, K. and Balasubramanian, T.,
2006. Studies on spawning in clownfish
Amphiprion  sebae with  various feed
combinations under recirculation aquarium
conditions. International Journal of Zoological
Research, 2(4):376-381.
Doi: 10.3923/ijzr.2006.376.381

Palmer, P.J., 2010. Polychaete-assisted sand filters.
Aquaculture, 306(1):369-377.
https://doi.org/10.1016/j.aquaculture.2010.06.01
1

Pombo, A., Baptista, T., Granada, L., Ferreira,
S.M.F., Goncalves, S.C., Anjos, C., Sa, E.,
Chainho, P., da Fonseca, L.C., Costa, P.F. and
Costa, J.L., 2020. Insight into aquaculture’s
potential of marine annelid worms and

ecological concerns: a review. Reviews in
A1


https://doi.org/10.1016/j.aquaculture.2021.737731
https://doi.org/10.1016/j.aquaculture.2021.737731
https://doi.org/10.1016/j.scitotenv.2017.05.121
https://doi.org/10.1111/j.1365-2109.2005.01342.x
https://doi.org/10.1111/j.1365-2109.2005.01342.x
https://doi.org/10.1016/j.jembe.2007.12.029
http://dx.doi.org/10.6024/jmbai.2011.53.2.01655-06
https://doi.org/10.1016/j.aquaculture.2012.07.025
https://doi.org/10.1016/j.aquaculture.2012.07.025
https://doi.org/10.1016/s0167-7012\(01\)00320-7
https://doi.org/10.3923/ijzr.2006.376.381
https://doi.org/10.1016/j.aquaculture.2010.06.011
https://doi.org/10.1016/j.aquaculture.2010.06.011
https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

1FoY JW /Y o lods /oo Jlw

o) bl

Aquaculture, 12(1):107-121.
https://doi.org/10.1111/raq.12307

Sa, E., Fidalgo e Costa, P., Cancela da Fonseca,

L., Alves, A.S., Castro, N., Cabral, S.,
Chainho, P., Canning-Clode, J., Melo, P,
Pombo, A.M. and Costa, J.L., 2017. Trade of
live bait in Portugal and risks of introduction of
non-indigenous  species  associated  to
importation. Ocean and Coastal Management
146:121-128.
https://doi.org/10.1016/j.0cecoaman.2017.06.01
6

Safarik, M., Redden, A.M. and Schreider, M.J.,

2006. Density-dependent growth of the
polychaete Diopatra aciculata. Scientia Marina,
70(3):337-341.

Doi: https://doi.org/10.3989/scimar.2006.70s333
7

Salze, G., McLean, E., Battle, R.P., Schwarz,

M.H. and Craig, S.R., 2010. Use of soy protein
concentrate and novel ingredients in the total
elimination of fish meal and fish oil in diets for
juvenile cobia, Rachycentron canadum.
Aquaculture, 298:294-299.
https://doi.org/10.1016/j.aquaculture.2009.11.00
3

Santos, A., Granada, L., Baptista, T., Anjos, C.,

Simoes, T., Tecelao, C., Costa, P., Costa, J.L.
and Pombo, A., 2016. Effect of three diets on
the growth and fatty acid profile of the common
ragworm Hediste diversicolor (OF Muller,
1776). Aquaculture, 465: 37-42.
https://doi.org/10.1016/j.aquaculture.2016.08.02
2.

Senso, L., Suarez, M.D., Ruiz — Cara, T. and

A\

Garcia — Gallego, M. 2007. On the possible
effects of harvesting season and chilled storage
on the fatty acid profile of the farmed gilt head
sea bream (Sparus aurata). Food Chemistry,
101:298.

https://doi.org/10.1016/j.foodchem.2006.01.036

Stewart,

Sicuro, B., 2018. Nutrition in ornamental

aquaculture: the raise of anthropocentrism in
aquaculture?  Reviews in  Aquaculture,
10(4):791-799.
https://doi.org/10.1111/raq.12196

E.C.D., BribiescaContreras, G.,
Taboada, S., Wiklund, H., Ravara, A., Pape,
E., De Smet, B., Neal, L., Cunha, M.R., Jones,
D.O.B., Smith, C.R., Glover, A.G. and
Dahlgren, TG, 2023. Biodiversity,
biogeography, and connectivity of polychaetes
in the world's largest marine minerals
exploration frontier. Diversity and Distributions,
00, 1-21. https://doi.org/10.1111/ddi.13690

Wan, A.H.L., Snellgrove, D.L. and Davies, S.J.,

2017. A comparison between marine and
terrestrial invertebrate meals for mirror carp
(Cyprinus carpio) diets: Impact on growth,
haematology and health. Aquaculture Research,
48(9):5004-5016.
https://doi.org/10.1111/are.13318

Wang, H., Seekamp, I., Malzahn, A., Hagemann,

A., Carvajal, A.K,, Slizyte, R., Standal, I.B.,
Hand3, A. and Reitan, K.I., 2019. Growth and
nutritional composition of the polychaete
Hediste diversicolor (OF Miiller, 1776)
cultivated on waste from land-based salmon
smolt aquaculture. Aquaculture, 502, 232-241.
https://doi.org/10.1016/j.aquaculture.2018.12.04
7

Ytrestgyl, T., Aas, T.S. and Asgard, T., 2015.

Utilisation of feed resources in production of
Atlantic salmon (Salmo salar) in Norway.
Aquaculture, 448:365-374.
https://doi.org/10.1016/j.aquaculture.2015.06.023


https://doi.org/10.1111/raq.12307
https://doi.org/10.1016/j.ocecoaman.2017.06.016
https://doi.org/10.1016/j.ocecoaman.2017.06.016
https://doi.org/10.3989/scimar.2006.70s3337
https://doi.org/10.3989/scimar.2006.70s3337
https://doi.org/10.1016/j.aquaculture.2009.11.003
https://doi.org/10.1016/j.aquaculture.2009.11.003
https://doi.org/10.1016/j.aquaculture.2016.08.022
https://doi.org/10.1016/j.aquaculture.2016.08.022
https://doi.org/10.1016/j.foodchem.2006.01.036
https://doi.org/10.1111/raq.12196
https://doi.org/10.1111/are.13318
https://doi.org/10.1016/j.aquaculture.2018.12.047
https://doi.org/10.1016/j.aquaculture.2018.12.047
https://doi.org/10.1016/j.aquaculture.2015.06.023
https://dor.isc.ac/dor/20.1001.1.24234575.1402.10.2.4.4
http://ornamentalaquatics.ir/article-1-324-fa.html

[ Downloaded from ornamentalaquatics.ir on 2026-05-30 ]

[ DOR: 20.1001.1.24234575.1402.10.2.4.4 ]

Iranian of Ornamental Aquatics Vol. 10, No.2

Polychaetes in ornamental fish nutrition

Khanjani M.H.'*; Hajirezaee S.!

*m.h.khanjani@gmail.com, m.h.khanjani@ujiroft.ac.ir

1-Department of Fisheries Sciences and Engineering, Faculty of Natural Resources, University of
Jiroft, Jiroft, Kerman, Iran.

Abstract

Agquaculture of ornamental fish is today a global industry worth several billion dollars. Nutritionally,
ornamental fish are different from edible fish, so body color is more important in ornamental fish than
meat production, and in terms of price, ornamental fish and edible fish are different. Aquaculturists
strive to use food efficiently and at a reasonable price. Recently, efforts have been made to develop
different diets for aquarium fish, and the use of invertebrates such as insects, Artemia, polychaetes, and
worms has been studied. Polychaetes are among the live foods with high nutritional value that are
approved for use in ornamental fish diets. Polychaetes (protein, fat, and carbohydrates) possess a
biochemical composition that is suitable for feeding ornamental fish, resulting in better growth
performance, survival, and color quality compared to concentrated diets. Ornamental fish farmers
increasingly use polychaetes as sources of long-chain unsaturated fatty acids (such as docosahexaenoic
acid, eicosapentaenoic acid, linoleic acid, and arachidonic acid) in order to improve growth
performance, sexual maturity, and color quality. The importance of polychaetes as live food for
ornamental fish is discussed in this promotional study.

Keywords: Ornamental fish, Live food, Aquaculture, Polychaetes.
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