[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

m SO b oalo b ipgfy 4 i
- Journal homepage: http://jair.gonbad.ac.ir

53919 9 Sl (pgle 5139
99l aiS olRiits

WSS (o 30 g ¥ g (o sy b alaly 30 o3 (i joking sE S g 33 (SR (533999 SISO L

ad gl by 31 S — (Dentex dentex) (I goxo

o Lo joomo dgw

Ol cdng ) cng I ol8iils o Kb pald 00Siiils ¢yl T (sl Lo 5 Cublogy iy Lol

ouS

9 owir sy 1 o5 (Gonol (Sloomsl 9« Suifoling (ST G I (LIS (092 o yuwd ) 3925 L
a5y ol ABLLL j9b o35 " Suifeling et loitign Ol (Jgeme S ool 50 95Y
rilge b (535055 25k 5l ([batchl g Vo) adl zW laps Luwly ol 30 adlsl 2Ly Sy 5152
Na1855 read Bog ¥ sl 53 9 S e 5 59l £ il sl Lo aS L ik wlh Ll 53
SDS-PAGE alaslgd .sivis gucains YU g bawgio oyl ConinS b 09,5 duw 55 g pii &9 olol 1 o
o JE2) J5 695 22 bl b o lwbed IFV/F G151V KDa) uligp &b #Y aes o lac
5939 At 33 03,5 et (polaid| 530l S5)) Wil oo lwowibgm coplo g ([AVY pg mL™ G Yee>]
W oLl Swijaliug e Gimiign oo Sl plped Wb 1 (5, 5L,E W) S 4 bl
M 51l & o b casline YU cudaSly bess 4 late b ) 55 bl bl cpl ©ad o YL
S0 St B1yb 5l Cado 9 (P<elo0) o sima yobods (5Ra0 iy Bl b S 5 30 b 3 yiin yoboa)
Coodl adgl gl ol cwoMS jabay iud Juaio sliy g sl 1 0 juite Wiz g 00l (g )55 oo
Jeiliy 3 Jgaro w50 (oalo slag,Y sliy 1 LT plgs g 9 5ii0 il g 0o Suifeling yué Slocmiign
O3 Sy (5 a5 ol LiS uiaze 0,5 AT 1) Slgsuil lble ;o w5 CunS (S i 61 LT
T Iyl a0 gy 2 9 (LB GBSl (g Slgimo 5 GBS (ouluolid g 0T 30 5 Gos
Sy ales 19565 2Vl (Adgh 5l 5 g, <l

wsals sloojls

) LS (b 5o (ldle (o5 oS

:allio g4
Jeol (cipg5

o azsw 4,0

YR SO
R VAR Y
DOI: 10.22034/jair.9.4.41

(K J gannd 6o g5
Clilage 09,5 UL@L:.J' (Slow Lo joeme s
(Spals 0aSails o bpl sl b g

Ol daag )l gl olKiils

seyedmohammadreza.samaee @gmail.com : ||

eogles i aS 84 e )5 2> (Giménez et al., 2006

doudo | )

Pl 6)5)-.!.6}-.’1 By 3l as by obebe sbaiss 5l g be o

ssaliv Bl 55 g0 o J31s 0 semge slaess mle o,Y sli o
S5 a5 (McEvoy et al., 1993; Parrish et al., 1994) ...l
g g 0 2l Ghele hen 50 @Yl sl 5l ead
"o et Olale (nl (ygp g IS Caio 0 LS S e
«Efthimiou et al., 1994) 1i¢ oL coas sl Jelse 00,5
Morales et al., ) .l ¢ (Cardenete et al., 1997) li¢ s4.08
s 3 sbess 1) ol obele slag,Y sl aslys o (2005
alozr 5l wlgi oo 52 95500 Jol ol 5l 5)Y 45 (030 (mly kS
S92y e o (NLTINSIC) J3ls Jelge 51 celgil .ol Jalse ol
Slgzome aims 13 5lces 1) w58 S CaiS wilg e 45 Wl
3 Solis il A3l else ol 5l (Ko Wlgoe 056 leordion
Jad So b bt Sl Jolsd )0) eadile) (o355 slag

5 «(Sparidag) lale SLs sodlgils Jlie 5ly) ditun Cooal
o Sy oo g gmd s3loln oSy & Lapss Jroa s oo
Az 50 et (Ml o Jsbay cleaiz Cdel a5 Jreadys
a5l g o SropsS 5l a2 0 dpdioe g dlo e
Silola, Al Lawgs Canl sapw, g5l al> 0 4 a5 (BQQ batch)
Wz oleoe®s Glee b pbele a8 ool 51 s renay 3580
Loiretal., ) ss,5 o oL (batch [multiple] spawners) lal>
b dlaws ylul o b ases o8 leaisS ol i1 4> $1.(2001
Jols by )Y sliy 55 G,k Ky 5l Ll oS adsi o) slaess
5ol 5 cnl 55 Bk sl g wdlioe b o LapsS Gl 5l ons
JBp g ali>de LB jsbar Sglite slag 5l Jol> slog)¥ (e
Matsuura et al., 1988; Lin et al., 1990; ) el jaite o i

o938 aS oKils | \f.. ©

V) XA-FA ) Fe v i g0, 5wl colo slo yingsy 4 pid


mailto:seyedmohammadreza.samaee@gmail.com
http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

LS;L““"’ ol swL..w‘sbln &5“’&5}" A pld | Ya

yol> gl 0l 0929 9,Y g i sy b bl )l o ool oy 458
sor S LT L B ol wad s Ll cnl jo 330 sl plgcas
egS (rl 6oy 2 s adlhe So (2Ll o9 el sl
adsl ooon ol led @l 2lys plele jo 055 la s
e a8l W slaess spslaex () il plail dpe Ve o
) 0¥ g o ol lajlas (s (V (&)Ll )0 (palge oando
hatching rate | &, &, [floating rate — FR%| s5u s sl
dilisee J>l,e 5o [survival rate — SR%| i, 5 5 [— HR%
bogte (ml CodsS Log S an )3 035 Slage (uates (1 (ge
O (O o35 o Las glygenl (F (HRW) @i 25 ol YU
@l el 055 o)las po sezge Glagetisn S <SS
lolis (8 (SDS-PAGE ;I solicl | 155, slonsly &9
¥ (golasl el S5y (Geion sl oleriise coale
e J82) U5 e GeSan slasl oud e
e loetis, seime slaal oLl (A «([densitometry]
Qe g, S o laaslh poges 3)ls &)k 5D (disbus
o lns 5 bl gy Gl S e bli | sl e
O 5 dosle g )Ty SVolo (03,5 dged) 9Y 5 (i sli
Uge) oliy (slojlns 2 (Bgp slonil Bl ply 3L L)

o peiitn wizr (Pgmms S ) SVolae (33,5

b gy golge | ¥
Institut ) IRTA gl o pols saslllas gl aolge 5 alS oo
slw! (de Recerca i Tecnologia Agroalimentaries, Spain
KQ) 5 oo V 5 (VORID KG) oole Wgo & Jolis Jol sal5 .ans
5 Vg Vg (VFE Y KG) oole oo F Ll pgs gals (VY)Y
(Vo0 kg)

#sel ez sl ablo 4 pezme T L glacsib o (palse
Sla S oolaly Wse ol wad o lae VA £ ¥ O sles
Bl siad )l alas g oud glalid (acyMinwy o) (S5
Doge SrupdS Mgy y0 0,5 ES )l palge plulid e
Pifiera et al. 2004; Giménez et ) 4 yiio Gl lp) Cépdy
S 4z Sapae Bk Sl sreS (035 axxlye @l 2006
(Samaee, 2010) JSlow bwg o5 ipa ol sl 5 olidg,
Jroass Juad oy iy (S, a5 1z 0 8 B b ool 5
ada s by (b el Voog olidy, celu VF O jpon
Vitalis Repro®, ) s,bs slie o L aljy, jebay o ol
(VY 5glS (120) olo o)) 5l oass JSi5) (Skretting, Spain
Sl 2B psbar a5 (1F) puiS 5 (UA) Lugd 0T (V) (2o 189,
Giménez et al. 2006, ) wod 035 o9 odds dge,d palge
(2008

4 pladl (Abellan, 2000) meo blsl b el plKn jo palge
@ by oadls, slapss s pss Jad (bys WS (o0 S
U559 wiad (s pslaez alilazr jsbar meo 55, 2 aise alS 5o

bys plebe 5l g s jo plardion Sleioms dBaus 5l (Jreadss

GIMENeZ ) Jgans (uSo aiile by, slosilolis 4 00 5,0
et al., 2006; Samaee, 2010; Samaee and Estévez, 2012;
08 2y eew «Samaee et al., 2009ab; 2010; 2013

Pagrus major — Sakai et al., 1985; Matsuura et al., )
«Sparus sarba — Lin et al., 1990) M L3 <Ly (1988
Pleuronectes ferrugineus — Manning and ) s,; so <SS
Gadus morhua — Kjesbu et al., ) ST ols (Crim, 1995
Sparus aurata — ) Db, s «1996; Rani, 2005
Solea ) JKiw oy ¢ «(Lahnsteiner and Patarnello, 2003
Lo yatis .l ool 3,155 (senegalensis — Dinis et al., 1999
e st SR 055 alrerdisn Sl 5l og S Sy Glyea
lp S oo Wl s plale 15 9)Y 5 iz o3 Wy, (b 0,
Westerlund et al., 2001, ) 156 atwg 5, kslo =) lgicas Jle
Arukwe and Goksgyr, 2003; Oppen-Berntsen et al.,
Bailey et ) (03,5 slogutign JSKb ;0) (sdre oole ylgicas (1992
al.,, 2002; Fyhn and Sergisted, 1987; Rgnnestad et al.,
S o 5 g Ay S slp Bl i g (1994, 1998
& Olyedr (Suiskug slacety, (Terner, 1979) (Sgle
Hagedorn and Kunkel, ) wleas 8,20 ol51 aiwl (slaoul
&5l odgs aile st slaaig, 5o of5T al slaoswl ol (1979
Ohkubo and ) laps5y, <sle «Finn et al, 1996)
Finn and Kiristoffersen, ) (sl Jobs «(Matsubara, 2002
Iwasaki and Inoue, 1985, Craik ) o3u (5,5l ol! 4 (2007
S 5 oS oS oluls .l w8 lie (@and Harvey, 1987
a (g 5 iz i glajlae b Ll o o35 slagnisn
lo Sl 5l 658y (Brre (29 9)Y 5 iz 903 el (plulid
e 2bys sl o o35 CuaS ot lp (bio-markers)
(Bobe and Labbé et al., 2010) o salys

Olse 4 (Dentex dentex) Jooxe oSG pol> iogh 5o
anllas S5 5 pise GRmgh onl ) ed ol axlllas Baa aigS
CodeS b b3l o aiss Gl 038 aleertion Slyie (59) g
- oad LT Y f ol pols allis suiay g dawgs a5 sl oo o5
(Ghale SIL) oolgls G 5l gpae 455 ol Ko Bk el
Syls @les T4 gyl 551 hls sleaisS I (5 ke &5 ol
A S0 agS dalllas 5l ol glaazdly ols puass Sl cpl uLy
ol g oolgils ol slacl sl

oS5 plelid de) )3 &S (dgane Wiz y2) (Sllllas 3525 L
vitellogenin-derived ) _iiskng slocutis, a5 5 oS
slasl 5 « (free amino acids) of;1 sl slasw! « (proteins
5 ,o (protein bound amino acid) la 59, 4 Jate dial
SaMAee ) Cowl a8 iy &jso 9, g i sl b bLS 1 o (WS
(et al., 2009b; Samaee et al., 2010; Samaee et al., 2013
SlaiSsn &S 9 o5 w55 plelid a0 S e
, o35 (non-vitellogenin derived proteins) " _sjskng 2"


https://pubmed.ncbi.nlm.nih.gov/?term=Samaee+SM&cauthor_id=22021057
https://pubmed.ncbi.nlm.nih.gov/?term=Est%C3%A9vez+A&cauthor_id=22021057
http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

fe |

i ipling sl SLorie p Gokxe 55889 I slawil wud

& oolatwl SDS-PAGE s 3l oy (s5lolas jslaiea
la> J5 80 ) MM cabrs 4 27,0 sl o,S1— J5 :olasie
NAPH 5. (\0++ mMM) s 5 «(/+/A) SDS — (resolving) sas’
MM) w5 «(/+/f) SDS — (stacking) saSeSlie J5 80
5 (Y0 MM) s 5 (/1)) SDS — 555Ul 5L £/A PH 5 (Y0
Sal> o S5 3 055 ojlac 10 LP Lids .(+/V MM) S
b)) 5l Sy (ulolyy J5 cdale g ojlae lade ol a3
Vo MIN Sowds diges lol 5,589 xS b jo au0,5 Ol 4yl
Vo N e lagutig n lelaz e 5 W0l oSTpe Ve 5lg 5o
s illiy (oolesS 5l S5, Zdpdy Sype VY 5Ly o
KT e (Coomassie brilliant blue R-250 (CBB R-250))
Sl S5 5 ooliiul b .d 515 ssliiul 0490 5 59, 2 il 55l
gl 50,5 Cums 5 00l Sy ol 00,5 oSl 4 S ool
Sy SeS @ laally oyl lanaSyn (JeSge b9 S pldl
Bio-Rad, Inc, ) (\+-Y&- kDa) il awy utigp o, laslesl
sloail Jsse (59 0 a5 (Hercules, California, USA
SDS- mli 53y 41,5 ol &l,IKDa ulwly J5 59,5 0o ol
b ol dgy JS o)l 4w S5 5L 5 PAGE

@lordsn Canle (ais gl b5 polais] 5l )
PAS s ooliul J5 59, » 9790 SFon sbanl lyoe
oty eSS (5505, (sl (Periodic-Acid-Schiff)
bovine serum albumin ) 545 ¢ 1 eesdl) (Carlsson, 1993)
IS plereas s 34y (peroxidase — Proy lo.Ss,, 5 (— BSA
(Sudan Black B) SBB ;(a:z3,5 1,8 oolatl 5,50 Coie 5 (hie
PQD ;(ite Jy5 olsieas BSA) Loty psnd (6500l 55; Car
Pro-Q® Diamond Phosphoprotein Gel Staining Kit from )
Invitrogen Detection Technologies, ) (Molecular Probes™
Cutting and Roth, ) (methyl green (MG)) ;5 Je 5 (2005
Casein) 555 g BSA) la sy pobnd (o5ual S5, slp (1973
Alcian blue ) sl el 5 5(Cuiio 5 hie J505 (lgicds o i
Chayen et al., 1973) la1.255,05550 el S, !y (AB)
(e g oo J S lsiedy o ey (Collagen) 505 4 BSA)
L slanss jlog S o 5l D) @ IV sly ki polas! el S,
5 el (Vb g eaogie cmily Sk

slasl (o B Gkl 055 Slagesyn cbile o
a3 alxil SCION IMAGE-4.0.2) l58l0 5 5l ool b i
G Y- mg mL? glacdale UBSA l38le 5 cpl 0,5 0,5 g
28,5 15 oolitul 5,50 Yoo e
sleail ol 4 baye gleosls mje8 og Jby e U Jby
o3litwl L GR 5 HRFR) 9)¥ 5 (i sl sl asls 5 (g
(Anderson-Darling test) os s Sod,0- gm0l gejl )l
SO g dawgio (ml HR) Sglite cuiS b slage omle lis
(ANOVA) il lg 56T 51 oolictal b Sy slassly ot o8y
Duncan’s multiple range ) -,Sils ailaiz aels 5031 1 (229

odd (ilulaz Hlid Slapsd Gurw (SrpsS Vo 4 borpe g Ve
DS GlapSS Cawad (58,5 Sl3)0 g (003 lapss (lgisa)
55 o dnlxe (FRY) lapss (555l & 5) j3lids (slapsss woyo
il ) oad Jo sl 5 yild glpo ol 5o ginsds 5l gyl slo
Giménez, ) sos &, YA °C Gles o (UV) ran 5k
(2008

Soly 7 sl cws sleod o @ o gl i S
oolatwl b a5 o3 5 opl 4 (Shields et al., 1997) o ools cusS
P b osls 15 Salx je )0 03 sie SO gl Com S
a>ly slocely Wl 5 wus,¥ 5 ool Ml Lbys ST L Salx
59 00 0o V4 °C (g9, ()f (glod 45 ,3LSSl Sy J2 s 40 050
Sy90 ailjg; jebay ool Jol> slog,¥ g lapss ol ool I3
sliy 25 5 (HRY) & i ¢ 55 wiile plagasls 5 wtd S )18 (o) 2
KXY (il e 5l fu s aS (555,) yao slayg, o (SR%)
ol b 5o )5 asulxe (post-hatch (dph)) & ,a5 5 e O 5
WDl 4435 g, Y 090

1¥ oedleyd sloslaiul b (sas Ve v sg0m) @ ,2 5l s S
or S50 29 255 (e ged A pe ol Sz g 0ud (WSS
wlie god al> o o o bz a2ly SlapSS e (8513
iz 518 0olisl 350 o atis s galSTy (sl g oo il

09,5 dw & HR ululy pol> ragh )0 oo 6 )slae @ V-
Yo o (PY<HRS/YY) hwgie (HRS/YY) ul cudsS L
S ool 48,8 s slaosgame (pl il pewds (HR>VYY)
o1 e 5 3 (ANOVA (p < 0.05)) (uils g 5JUT alalgs (soiseg,S
4 SR 1B caals vg3g el ol atdl o bl SSls g0
03,5 oslitul CodS Sl 5l 055 slage ke S sln e plgre
SR s HR (rle oVl (Soran 45 ols oLis adsl slooms, Lol
318 3929 (Y=+IAFX+VIVD; P<+/«+V; 2=+ ]AY; FEYYY/A9)

ouh atnds yhae O (s 5 08 Of by @y | (Li5e S
SV MG s S Bis 3l ot K gy T Ll T
Al by ol G 9 08 4, VO ML Jby S o 055 01
b dgad g9l Jby coled jo 0,5 5 (PH=7.8 ;100 mMM) s 5
°C slos ;o oolitul olo; b g dammie Ly por wole 039,55 51 oolital
Al (6, -Y

Wl o3ls 513 59, 29 @B TV 8 Sl e slaess
VO ML Jly S J&1s 55 055 +/V G oS (08 0gd 4 £9,5 b
«(/0) SDS «(V++ mM) DTT) 5L Kuosgd Y ML g o0 (39
PH 5 (el +0) ok Jdgagpe «(F+ MM) o5 (1) +) JgpuedS
2 eSS (3500 (iga 4 Comd upes 08 ALl Gl 4y (A
S Ve M Saea 350 sl Jbg oS pladl 5Ll Sl
g ;0 V0 MIN Soeds o g ool 4yl A+ °C Ol (ggl> &1
4 Wged (Vb 5u Suled 50 b ey ile e gles o e
5o oolaul loy b g ezl Jatl ol Jbg G as conds aiilo Golj
03,5 6yl -Ye °C


http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

Lo 6035 (bl plo (o pidg sy 4 s | g

"pSams g e e a) wlad K pelaid! 55l
(005 as>lyo

Wb baaye cale 0 5VL 15 59, 2 (g n lanil Sab
A2 AFIAKDa slassh o 5 aw g0 (AVY pg mL?) YY/akDa
S8 YL g Fee pgml?t clale 5L OVIY g XYY VIV AY/
FVIA X0/ XYIE XOIF X0 XY/A AVE KDa glasil oxils
Yoo pgmL? ) man g Feropgmb?t ol s hale YA
D Yoo ug ML 5l naS 55 enilendl gla sy cdale assls

& SOy n Syime Slasil 4 Ham) Sy laail 5 ,8L 2
B iyl al> e ad el aloye iz 0 I cnl sl
(8 YY) wsgs yol> w55 slag 51 700 51 peS j0 a5 Slaail
Samaee ) L3 clllas G sl paS Gub A Bio a0 al> 1o
Sleeas @nd Estévez, 2011; Samaee et al., 2009b
N SE) wog ead (Brme (Siekng oS n sl slanil
g Al ye (03,5 dnzlye "o pSam g con Gisw 4) (V o
Gl S, olaisl jsbay ol cadlhs o a5 ool § Bis
"epSamt g ton i ) (VB Y glagd 1) JSE) wial
3 Gl sre Dolay aS sl £ Bd> ip e dlo o (00 )5 axxl e
o @) Vb g hwgie (onb) Oslite CodST L o5 slag o
anxlpe "udS Gululy lage (sanes S Ceand Slahg, 5 olse”
YV Jgaz) wb VY Coles o i samlive LT cak sBwss 5l (00,5
lagntign axly & Wad 48,5 1,0 olaail plyied (V JS2

L oS slog om0 1) glaasde LB oolis ul)ly 5L
5 (/YY<HRS/YY) Lwgio (HRS/FY) b)) oglie slocaas
N Jga) By b VY ol cad oFaus I (HR>/YY) YL
gl cnl S0l Ggasl bl az ST S SET ALY glaggi
Db Lol g logine bwgio 5 b CobS b glapss ule Lo
S (Sl sime IS 4 Vb ColST L slapsd jo oads ol slaails
g 0ddb b 09,5 g0 51 SYL

Oebe ool Soew S,y slaJae bl gaose (nl oLl Cuz
9¥ 5 oz i lajlas 5 5 69y 2 (eFen bV Gl ol
ooV ke i dgeyd (503 cilize J>l,e 50 SR g HR FR)
Sz (30,5 axxlie lagy) g olge Gid @) o gme mhan Glyiees
Slaal ol o (G5, Bl 0995 b og o Sindy
L I Y e e R
(VU5 91 ooz (bl (g WbV 51wl oud )59 )Las
VO 5 (F JS&) oole (Ggam Sy Joo V¥ ookl yol> gy o
Slolrs a4 gl g jsbay (V Jgaz) opsttonir (Sgem )5, Joo
Al o e slay

Sl e S9zge Lals; bl Sz 85 JE c) 90 (tESE
simple regression ) sols Jgew )5, sla oo (ulispn laail
S o ol cgm ol Y s e s ial dge,s (MOdelS
mmas Jlasl Gk 5 ake ol A5 43,5 s e (slo
0 s pxe mhw g5, (Bonferroni's adjustment) g ,an
a1y Jol g5 sylel slas 485 Jloiml Mol iz awl Cawsa
2 Hn slasl sad ey S byl Cua sl Joloo
Nad Wga opiie Wz Gy, slodas wli lajlas
2 gleases 5l eolitul b g k] slasJUT .(multiple regression)

o el Excel g MINITAB SPSS . s

@Y
Jolee o> Giegh 0 (FR) laess gl 75 lawgie
IS AV 5 YAIFL cyalo glazals Sy po g 95 VE/E/EV/A
Lsgie e G W) Vool o)l samals (HR) fuis ¢
HR S, lage 5l $YV/ Loy ol Lolanst sgiay 1, (V)/-2Y)Y
39y Syb a0 59, 50 1 sbag,Y (SR slay 755 awzdls V7 (oW
395 0 SR dl alS glalasde LB jebay fo i 5l asy ey
C1=YANT) O 35, 5o SR o GYIF/EYNN (+/+=)++1)) yao
OYIS/EY)Y

S5y 5055 @ Vo ) s glooylac SDS-PAGE a0
AL U5 655 2 s Wb Y gl il (oolosS b LT (520
SMlady nead pad 6l 5l pFsl> cax (V5 ) JS2) W
I99e i b 9 U5 59y 2 Lol saes (B 3,5 pasie
039 9 O dged et & Cuas haid ab jap Ll sles
Szo LT slil 4 @l Julos a8 00,5 pladl slaail  JsSse
ailoads oylil ey 1,45 O ygod s aslh ple cwl aidpdy
ol .59 e VYA/F B VEV KD 5 il £Y nl JoSse 039
XY/ XYY XE VY DRV KDA JsSse (s b sieisy
il aimils jeam aslllae 3,50 slags soled )3 VYA 5 TSIV
SO OVIY 5 OY/A XFAYF FY/A X0/ XY/FYFA N YY/0 kDa
s o hid iy clbal il oy ol bag 5l A+
i oanlie lage I Y-YS7 4y Ligy o

PAS L YV/A kD2 Wl sy sbooil sliardisn conls
FVA YO/ XYY AVIY KDa sleail oF dane) o ) JS)
(F ol ) US) SBB L AYVE 5 1A/F VYA AVIY YA
(o ¥ JSE) MG L YY/A 5 OY/A XFYV/A XYY AV glaily
o Y USs) PQD LAYYV/E 5 AVA/F VYA AYA XYYV slaasl
Sad 5, 8 o ) USE) AB L TV 5 XEIE claail 5 oV
ey Sl G b el 5l pan oS cl (pl Sl (Sl 598 s


http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

fro| e Siiling pé Sy n Gekxe 55889 I slawil wud

- S ol saps jo (Suwiielug e B gy a2ty il Glghe 4 oul Cliiil) (Sudigy Wb 1Y Slgl )8 g @mip) ol — ) Jgas

wylkio scawhsS b slags 50 (9/MIN) Wb o wus S (ya) g Ve U5 50 (O/MIW) Wil po ol (Jlgld oy

(31bw! (glast puSiluo) (CaiaS sFuys jl g () (kDa) »

(N=FY) YL (N=14) buwgito (=) b SSlas il 6”:';"?3“ 3
OAVEY V£ vy @ et @ VE/ E TYIVEYID ov Voo/f \
OO/AEAD® RS GR BAEATA 1ay/ o YAISEOIA 4 SYIA Y
VEV/sEYy A ® VO/AEY/A@ $IvEVA® Yo/ e AY/A%Y /0 % I v
va/vEss® VY/FEYY® Vivy 5@ 90/ o VOIAZY/A - Y10 f
YAOIYESY/o® o+ v®@ £olexy 0@ 9%/ o 131/4£Y4/+ AY Y8 I
VEY/axyan® YA xS @ RIEEAS £9Y/- -/ A0/FEVAA ¥ rY/§ §
savEyy/¢® VV/FEF/6@ \Y/sEF V@ TEY/- e F210EAIA of YA/$ v
YV fEYAN® £5/- 2@ V£ @ AVO/- Yol VEY/AEVQY Voo YSIV A
VAV/E£Yo/A® ARZAEATAG YEIALE/0@ sy o \YONEVA/ N ¥/ 3
yrsaE £o® v aty/s@ YyvEn®@ A\ o QYL /A af YYIO Ve
\AIA TN IRAEA A V£ V@ YA/ -/ WWAEY/A I Va/8 N

9 (¥ IS & axrl30) (Sl gyl (Lo 9 2 41 anmaitio) 03 31 glite sousS 5 LT 35D 51 45 (g0 ki di (Fgmuw 55 Jio 10 lasiiion =Y Jour
o Jaato sliy gl yLiro 4y (P<+/++1) (6,08 o JSb 1 ((F opd ) JSC & dxor! o) (i falin g

o i oz (sla o l52] £l sloLxo S Jse 53,5 dge s gl eolinal 3,50 (KDA) sy slaaih

o
F r? e i
Y/ Nizd (/) goyis Vo/F 5 YYA \
Y/ Nizd (O Y¥/o XY Y
v¥I8 -IPA (1) g yis YY/O 4 YY/A ¥
TEA -I8Y (OFE YOI8 5 YY/A f
FYIV -17Y (1) g yis YOI+ 5. XY/ o
ARIA Nizd (/) guyis VeO/F 5 XYY 12
Y/ -17Y (O YY/O 4 XYY \
Ya/4 N (1) g yis YPIV 4 YOIS XYY A
YY/Y -y (/) goyis YY/A g VYR YIS YYIY a
VO/0 “IVY (1) g yis YYIO 4 $AI8 XOIF XYY Ve
VEY - 10A dph - s (/) <l YY/E 5 XYY 1
VY N4 dph - s (/) <l YY/A 5 YRV XYY Y
V8 -I$) dph -« o () sls VYA 5 YVE XYY ‘YW
Al N4l dph - s (/) <l VIV ) - 0/F YE/Q YY/A \f
A5 Nias dph -« o () sl YVE 5 VIV VYA XYY )
(sDa; PS ces PAS AB MG PQOD
mis [ [ ]
100 1314
7] T7.9-Ju— rra
) ¥ 538
w wo- S LS 375 7.9
50
29 - —
O #3
20 204
17.7 1 "”wr
%9
o B "z 3 * =R G 7

5 libinsl K 30 Wil (J9Sdg0 (139 9 (Suin Sl wxly ) ool T (olaisl (55l KUy ool (g SOOIl (loomlism o oLl -) U
9 Ol ool ol 5o Wi L 5 (5955 ol ciledy 1 suwlosS b S5 el Ky (30 9 055 (50 ks SDS-PAGE I sy 45 (gl Y wxly ¥ () .(PS) (g
Do oo glwlal Suifelivg s Sigm (sexxe AL lgicas (Samaee and Estévez., 2011) ¢ (Samaee et al., 2009b) buwgi a5 o bvail JoIg0 (439
# o) (AB) sl ol b oo S5y J5:0 cd -(PAS) iy sl K309 33 b o S5y J5:F o) (SBB) B Xy ylogun b sucd iy J5:¥ o Comlowis yasein

PQD L ouls S5 J5:¥ ¢ 9 .(MG) (2 )5 Juio b 00l 5 J


http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

&9 (b plo b gidg s & i

fY

Lara-qiatty sgf batches Ned urqualty agg tuaches Highqualry egg batcres
(MRW53) (33« HR% 572 (HRS > T
o P MW LHR wiormtry iy = NN HHR 5
- L o T~ i i L g fiyrs mr,'{lue'&r
- A 1esa -
n- |- — =
©r - ©s - Qs -
- =3
- M _-
Qasr
N- _—
LILR neq
an -— uaE' il ==
nar Nas Hal
29— w— Ny - o ur W - -
ol i #i-
» e -
- - - -
- = = — = -
1 2 3 4 s

Vb g (F 5 ¥ o) bgio (¥ o) ml) Sglite oo b (Joomo uSd slopst & byspo gl Cilaly p (ouologS b sy (g imel Sy g5 pguas ¥ S
033l () oyd 50 0als Il (PS) Ludigy o lailin] & azgil) Jedg0 (339 9 o i g0, lac SDS-PAGE I (i ool jalb Sudigy &b £Y azlg «(B) o)

U5 ol omle ©gldi S () yo ilonds (asuino LS cwl 9y ol g3 30 (Suifolivg sl o sy rly Sl lgied) ool Q! (Sudig y Wb
ol (HR%) g i &5 a2l st LHR ( J9SIge o539 MW .ol suadlive S (omiw JBE el 1) o ol (Suigy Wb 003l Wb sEuys I

1S p——
o2 ‘A A p
A
\‘J av A
E 40
b3 AL Y
P VP, Pt AN, g
o &
0 150 300 450 600 TSO 900
&) THIY KD (rwwly (&)
o0
w0 g
-
W60
‘é 40
20 P —
P e, BSALRA, gmieeh
o &
o 152 304 4%a o0n
wn TV - KDs g s ()
" A
»
o6 A A ~
3 arieir e
T NYIRY, gt
. _—
-’.:)L a2 A A f---“'
= SRl W e
o3 -
16
3 A
0 TSP —
¢ ) O 100 200 300 400 S0 600 &
" YO KA gl LY
. r'y
'; 80 —hh—_ 4
e .
2 {ml 4 4 o
= 1,
1 240 z
“ 20 s AR 4B s WP
1 P W, FARA, o (v
’ m WS
0 70 140 210 280 3%0
(o TYI& W awk ) ()

7l STy azly Ll lgie 4 oudh Q! (Sudig Wb 033k 51 WL g2y le ool Wgeyd Goskw (Hgmw Sy CYslae Y S
Veo=(N) aiges slaad olir gl ylxo g (Sudioling

L YY/a &b (Sawaguchi et al., 2006; Amano et al., 2007)
g & DN sl ) S ws S5, AB 4 PQD MGP SBB
oS50 S Syime wud i 4 Wb opl Ykl a5 wmd o Lis ol (Y
YOI il oot S5y el ailie JsSIse 039 b (905803 5 e5d

M praTy
e

-

&2

Nl i €5 sl HHR 3 cusia 1,85 &5 laes MHR

o 0 4 o B 1w

YIS KD (gt ) (WA

v - e
112 224 336 448 =a0

TRV WD canwd ) i)

" 1XX 243 d66 488 o010
AR L PP )

0 0 180 110 280 A&
TTI8 KDadewi)

- Nactor
Mo th, B AR, priet
A e
4 A
AL P>
A 2
3
¥ Y A
A
0 92 IN4 276 IGN 460 |
TYLS WDA gty @)

0 285 S0 75 100 1285 (S0
FEIA KNG el

0 150 300 450 400 TS0 900
TRV KDwppwls

0 152 304 456 60e

o 122 244 366 Aams sl
AASENL S EEE

0 T0 180 20 280 Ao
T8 KD g wl

G5z g S | F

-5 1) JS5) PQD 4 MGP SBB L 4Y/4 4 YY/4 kDa slaails
wile gla)lisle jpax Sl gllss wlgiee Ll JsSse 05
sl sl cp! o dipovitellin-phosvitiny .o gud- ol g9,


http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

adl

e Siiling pf Sy p Gekxe 55889 I slawil wud

Slos o Sy osn (eSSl eas Jol> Sl
Waguchi et al., 2006; Fabra et al., 2006; Finn, ) o
SRl sl o plpls sl e ool Cos b oy 5 (2007
B e ot il o ine L) gy sl el o
Al e Hlsis FR 4 FY/0 kDa wily

ool (Sgumr )55 00 dlga b sla Jow r? Gobl ©y08 1 Sile
adl Jolie 5o sl lajline 5 ol Ll lawl ol (be
4 g0 (APN Y-0 ;0 SR) sazé 2y 5 (dph V 5 ,io ,0 SR 3 HR)
Sz o alie polie cpl (¥ JSB) 391 +/VF g /YA Jolas cus 5
2 kg Glasatyn (mlaly oad dgs B laJas ;o 45 ol
Samaee et ) (+/V0 ¢ + /¥ s ay) Sl osds i,155 S lalllas
&S oy ‘5114‘31 35S bJaw opl @,08 4> 51 qal., 2009b
oy ond dged Koo olierdon Jelse elaly (LE Sldlas
e a) bad pecdplie @ bgype sbmpllbedsle Jle sly
/1%+) b o,> «Giménez et al., 2006) (-/va 4 /Y-
Samaee etal., ) (+/YY 5 +/V+) & ,> slaawl (Samaee, 2010)
Samaee et al., ) (+/£% 5 </VV) s3] el slaowl (20092
CIAY 5 +/A8) bopsen 4 Jate asel ool 5 «2010
b S easS Lakine 5,5 1?2, (Samaee et al., 2013)
Ay oo iy 45550l (Samaee et al., 2010) el SYL b
aiel loawwl g ol3] caal slaswl woyz slasl Glgie oS
oty ;E SlooeSen b dmlie 10 055 slagntign 4 Jate
o 2 9 g et Coldse mibe ln G e o
il (Jgere S0

4 Gl jeba @Bl gbal wal Lol adlas o
Jolre 53 o 5 (e 51 PEITE) adsl Sl 55 o sl slo e
35 solie Li IS wagy Las pe (oo j YOIV goi (5438 i
s (Samaee et al., 2009b) _isslug locpuiian oys0 o
Giménez et al., ) o3 pudplic 4 by slow el
whardign LS 5 ploas Jlo o.caloadsasl | anw; ol 0 (2006
o1 anwl slaawl 5 (Samaee, 2010) o > ol o39
oy ol 5 g0 adsl Jole 4 Lulul (Samaee et al., 2010)
oty p 4 Jaie amsl slaoewl g (Samaee et al., 2009a)
Log s e ges atd i >l 4 (Samaee et al., 2013)

Giein o ] el ube st Cdb s gine Luly, ales
b &l JSS @ 8 5l OB Y lajs, po g )Y sliy 5 pol>
3 SR 5 HR) sei sadsl Jolpe b daly, ol a5 Jbops oy
(7 Jses) axals (s pd coale (Gud 5l m ) g e slag,
29ba BB slajg, )0 bag Y sl a5 was oo (a5 b alal, S
boo Gl s p 5log S cal clale (2l 31 L dins

e n sloail wal a4 by sleosls SasSTy oLl
Ol ool (g5, Gladae o Gge S, > SLLI o ol
5 SR gei gabyiny Sl @ Lo oo o o5 des o

by sloJoe 5l iin (SosSTy cnl (@, 5l b O BY slajs,

5 5ol J3am 5 s 5 (F 5 ¥ lac¥ o) JS2) AB 4 SBB L
5, PAS 5 SBB L V#/3 il el wil l 55 byt oSS
KDa (slawsl il go (5555 5 9 S0 (s5ome Yool s
70> JSlgs o oS sg bl sy b ol adh) VYAUF AYVF
2 JS e a4 ad Bl (6,8 00,8 Wi, by nlple g il
OVIY el o0t oo o] (JsSge 035 5 ol ) IS5 (59,
Bl K, (¥ o) ) USs) SBB L Lais \VIY 5 YYIY YO/ A8
g e Soime Byo oad sl slawil a5 was e olis ol a5
oz kS Dllls o olaisl el S5y lais, il
Obabe Sl 6o j0 058 Glagetsn pledsn Susle (now
53 ool 9,90 58 oS Sy VI8 il et Ol Sy
(Lahnsteiner, 2000, 2007) co.l 48,5

kDa) wins 5, colais! jobay a5 slaail 5l wl cas
V ood Y JS8) (VPIR 5 AVIY YYIY FY/Q QVIY VYR AYY/E
Slows Lawgi a5 wisg slasil aes 51 Y+/F KDa ol o jenas
Samaee and ) jsoul 5 JSlew 5 (Samaee et al., 2009b)
S sleg,S Gl odal Cawoas @l wlul, (Estévez, 2011
Gilolz cloetisy LC-ESI-MSIMS o1 oy jo 5 solasl
@bl cijsliug slacelsn Olee & STl S nl by
5 YE/AXOF YOI XU OY/A KDA) [Ks wil i .aogs oo
eobais jobay ol aalllae y3 a5 (VB Y slacy ) JSE) (VYA
wd S Jhiys uiisluy sleceSon Olse @ Lo ead K,
Cansl " 52y ghand (SONS s" S sl JsSUse 1) cains
Siilsi oo W0 5 0 Jol ol (S 5l S 035 slagtis cnlple
CiigaaSky «(phosviting s (lipovitelling - ol s S
Sl S L g «glycoproteins) x5, 9o «(B'-component)
Sawaguchi ) scisls (ui gund- ki gged Jlie (sl Wil 5 S 5
aSS opl 4 axglb ool plo (et al, 2006; Amano et al., 2007
Jlypsar polaidl jsbay pil> gagh o &5 gk a8
Ol Wad Ky Gegpsied by (09 nsSON (g n 0l
(G B 5l Gy ol a8 )5l 0 055 (Sekig slagetsn
(5 dls 70+ 5l oS Syl a8 sul TV (& o3sd Wb VF
Oylite oS b 055 Slagm G )0 Sl Sglls a5 gl A
ot oaaline 5 (59,5 Ll @l oBays 51 YL 5 chawsgio ()
wlail glaeas ((V USG9V Jooz) wb 1)) ol sl wy
s (5olhg p Gl agn et 45 Wak a8 S iy

ey b V) Il A ad S mls e e 4 sbiles
Joa 10 5 (F JS2) ssbu igen S, Jae VF b 5l ol
@ Pl )) olsgre jbar (V Jguz) opiie Wiz (S,
o b pe 9)¥ g etz el sl )lne

laess (55l 7,5 L FY/0 KDa wil lads pol> iagh 5o
Moo joba (Y JS8) beaw S, Jae S b 51 (FR)
2 e (5,5l oasay 15 e Hlauil 5l 90wl aS .ol ba e
el slosml (oS 5 (S oS5 ke (elge 4 obyo olabe


http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

Slow SO (ol plo g gidg s & i | fo

<!y (bio-markers) o esls O Glseds Wl o g0,
S50 soon alels )5 2L Blale ;o 055 el St
g bl YL Sassly) Jow ol ©,ud (Vo8 13 eolan
ol eaims plas el Gaew S, Ly, 50 (G5, b SlL
S 1 Jelge (udjsling d Slagnsn jlade pogdle oS ol
ilarbm LS 5 plo 5 hiisking yud sl iy p ol 3 asile)
b @l (F s 50 oY 5 i sl 59, laeeo b (059
Olyeds Wlgioo pol> ragh ;0 opiie Wiz (Jeew S, oo
Hiokizg yd SloieBsn el ol Dt 0525 sln el Sy
Slooatisy 5 boatisn ol oele plg Sl 2529 5 B)b S
ol gy 00,8 (B g g iz b p 055 (Sjslng
Sonle F@80 olulid Sz g ogh o (b Cuonl
sk mé S n 4 ceiie SlaXl 13 357 g0 Slacnts
#1555 paiiae 55 euclSa g SDS-PAGE Jj (55, o0 jalls
L bse obale jo gei Gilise Jolye 30 5)Y g (i ol p Ll

oS AT

seyedmohammadreza.samaee@gmail.com : Jlew Lo aame o

REFERENCES

Abellan E. 2000. Culture of common dentex (Dentex
dentex L.) present knowledge, problems and
perspectives. Cahiers Options Méditerranéennes, 47:
157-168.

Amano H., Fujita T., Hiramatsu N., Shimizu M.,
Sawaguchi S., Matsubara T., Kagawa H., Nagae M,
Sullivan C.V., Hara A. 2007. Egg yolk proteins in
gray mullet (Mugil cephalus): Purification and
classification of multiple lipovitellins and other
vitellogenin-derived yolk proteins and molecular
cloning of the parent vitellogenin genes. Journal of
Experimental Zoology, 307A: 324-341.

Arukwe A., Goksgyr A. 2003. Eggshell and egg yolk
proteins in fish: hepatic proteins for the next
generation: oogenetic, population, and evolutionary
implications of endocrine disruption. Comparative
Hepatology, 2: 4.

Bailey K.M., Merati N., Helser M., Hiramatsu N., Hara A.
2002. Developmental changes in egg yolk proteins of
Walleye Pollock, Theragra chalcogramma, and a
comparative study of immunoreactivity of other North
Pacific teleostes and invertebrate eggs. Bulletin of
Fisheries Sciences Hokkaido University, 53(3): 95-
105.

Bobe J., Labbé C. 2010. Egg and sperm quality in fish.
General and Comparative Endocrinology 165(3): 535-
548.

Cardenete G., Abellan E., Skalli A., Hidalgo M.C.,
Massuti S. 1997. Feeding Dentex dentex with dry
diets: growth response and diet utilisation. Cahiers
Options Méditerranéennes, 22: 141-151.

Carlsson S.V. 1993. Isolation and characterization of
glycoproteins. In: Fukuda M, Kobata A (Eds.).

ot Vg e slogs, ;o SR g HR) il oo e adsl Jolye o
oo elis ) %00 Jalge 3l oS s e Lt cnl (VUKD (s 5|
snily s ails oo Jalse ol ol it Faidiiy Jolye o
Floe 4 baipo b g (055 pleerdsn SLS 5 nle Glgizme wile)
S8yt Jolie 0 oY sl (i Cuz A5l il e
SPASULEE SSESTERUIRER APt

Samaee et ) o )Ken 5 Slow lawss ool plxil gaslllas yo
» sikig slosSsn el b 5l gaalss @l 2009b
G S s Cewsdy (1S3 (Bl 40 95V g i sl sla)lns
31 @bgd Sl 5 e 0 pitediz (bgaw 5 ladoe (b pol>
Slo)lre 5 (VB lacas, ¥ Jsoz) (siisluy mé sloceSsn
oo @08 (ke jo Al BB Gl S 55V g i sl
PV 4 (7 JS) YY) b |y (1) (S S
a5 Lo ool ((F B Gl sy oF g ¥ Jgoz)
5 YF- YYD YA KDa) sl b V) ol Ll oS Lis
oz 50 2l (LS oldlas sgums jo ol Jol> (V- 0/F
slo 3 058 GlageSsn (o5 w5 F mle Sl e 8L
29 g o sl 5 (OLS 5SS, YU asle) Slgsenl olabe
,» LI «(Lahnsteiner, 2000, 2007) cuul adpdy &j50 Lyl
o 50 S n 4 Sl 0nd S asie ol ol Slallas
At 055 Sl ety jleg ) plaS 4 Bl

I ogglite SlaS 5 cSlie b pladae pol> ragh
9 (VIS 5V Jgu) (Gudfobg e laiaiy n 4 coiia slaily
Wb dgeyd 50 (V ol ) JS8) (sdfsling lageiisn 4 caiis
YY)l Jae 508 ke Ll ;0 aST (VO U F sy, oY Jgax)
Sy Sy sodse ;o P54 (V JS2) ool Sgew S, slaJoe 5o
T PGS, sladae (b @S 3l lEl o piite Wi
37y sl bl (Syke Glyieas wlgioe ol (hagh ) oyt
F o ogi ¥ J9a2) Guiisly mé laoeBisn ale ply oyl
~oeian Oetle plg Sl sgzg Ko Bk 5l (F B Y slacs,
BF Gl o) F goi sV Jouz) (Siolig p 9 (Sifolig sla
slo 3550 50 oolys st s il bag,Y g o <y (V0
oy Jueo slp cwl ond 515 55 058 oledion Jelse
o, sleawl 5 (Czesny et al., 1999; Samee et al., 2009a)
et gilie 4 by o slas plilac sl (Samaee et al., 2009a)
Samaee et ) of;] aisl slasl g (Giménez et al., 2006) laos
«al., 2010

() 23,5 4 ahoxr wiz 0 g |) pol> gy slaasdly
~03ls Cpule Coe 5 s sins (g bl Ll s5zs asly psle oo |
sl slojlne g (ifolig pue (g n lasil Dada by lo
lag ¥ eliy » Loty 5l 09,8 cnl sl ;b 5l (Sl 0¥ 5 iz
L)) ol (F ol Jgome oSis alo o395 soailels o
oy 5l pos sloyuiiay 5l aiws cpl Jlade a5 ols lis uen


https://www.sciencedirect.com/science/journal/00166480
https://www.sciencedirect.com/science/journal/00166480/165/3
http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

¥ |

e Siiling pé Sy n Gekxe 55889 I slawil wud

Glycobiology: A practical approach. New York:
Oxford University Press Inc. UK.

Chayen J., Bitensky L., Butcher RG. 1973. Histochemie:
Grundlagen und Methoden [lbersetzt von Michael
Gschwendt]. UK: John Wiley and Sons L td.

Craik J.C.A., Harvey S.M. 1987. The causes of buoyancy
in eggs of marine teleosts. Journal of the Marine
Biological Association of the United Kingdom, 67:
169-182.

Cutting J.A., Roth T.F. 1973. Staining of phospho-
proteins on acrylamide gel electropherograms.
Analytical Biochemistry, 54: 386-394.

Czesny S, Kolkoviski S, Dabrowski K, Culver D. 1999.
Growth, survival, and quality of juvenile walleye,
Stizostedion vitreum, as influenced by n-3 HUFA
enriched Artemia nauplii. Aquaculture, 178: 103-115.

Dinis M.T., Ribeiro L., Soares F., Sarasquete C. 1999. A
review on the cultivation potential of Solea
senegalensis in Spain and in Portugal. Aquaculture,
176: 27-38.

Efthimiou S., Divanach P., Rosenthal H. 1994. Growth,
food conversion and agonistic behaviour in common
dentex (Dentex dentex) juveniles fed on pelleted moist
and dry diets. Aquatic Living Resources, 7: 267-275.

Fabra M., Raldta D., Bozzo M.G., Deen P.M., Lubzens
E., Cerda J. 2006. Yolk proteolysis and aquaporin-10
play essential roles to regulate fish oocyte hydration
during meiosis resumption. Developmental Biology,
295: 250-262.

Finn R.N., Fyhn H.J., Henderson R.J., Evjen M.S. 1996.
The sequence of catabolic substrate oxidation and
enthalpy balance of developing embryos and yolk-sac
larvae of turbot, Scophthalmus maximus L.
Comparative biochemistry and physiology - part A:
Molecular & Integrative Physiology, 115: 133-155.

Finn  R.N., Kiristoffersen B.A. 2007. Vertebrate
vitellogenin gene duplication in relation to the "3R
hypothesis™: correlation to the pelagic egg and the
oceanic radiation of teleosts. PLoS ONE, 2(1).

Fyhn H.J., Serigstad B. 1987. Free amino-acids as energy
substrate in developing eggs and larvae of the cod
Gadus morhua. Marine Biology, 96: 335-341.

Giménez G., Estévez A., Lahnsteiner F., Zecevic B., Bell
J.G., Henderson R.J., Pifiera J.A., Sanchez-Prado J.A.
2006. Egg quality criteria in common dentex (Dentex
dentex). Aquaculture, 260: 232-243.

Giméneza G. 2008. Optimizacion de la cria larvaria del
denton en condiciones intensivas de cultivo. Ph.D
thesis, Department of Ecology, University of
Barcelona, Spain.

Giméneza G. 2008. Optimizacién de la cria larvaria del
dentén en condiciones intensivas de cultivo. Ph.D
thesis, Department of Ecology, University of
Barcelona, Spain.

Hagedorn H.H., Kunkel J.G. 1979. Vitellogenin and
vitellin in insects. Annual Review of Entomology, 24:
475-505.

Iwasaki M., Inoue S. 1985. Structure of the carbohydrate
units of polysialoglycoproteins isolated from the eggs
of four species of salmonid fishes. Glycoconjugate
Journal, 2: 209-228.

Kjesbu O.S., Solemdal P., Bratland P., Fonn M. 1996.
Variation in annual egg production in individual
captive Atlantic cod (Gadus morhua). Canadian
Journal of Fisheries and Aquatic Sciences 53: 610-
620.

Lahnsteiner F. 2000. Morphological, physiological and
biochemical parameters characterizing the over-
ripening of rainbow trout eggs. Fish Physiology and
Biochemistry 23: 107-118.

Lahnsteiner F. 2007. First results on a relation between
ovarian fluid and egg proteins of Salmo trutta and egg
quality. Aquaculture Research, 38: 131-139.

Lahnsteiner F., Patarnello P. 2003. Investigations on the
metabolism of viable and nonviable gilthead sea
bream (Sparus aurata) eggs. Aquaculture 223: 159-
174.

Lin KJ., Twu J.Y., Chen C.H. 1990. Studies of daily
spawning and quality of eggs in one goldline sea
bream, Sparus sarba. Bulletin of Taiwan Fisheries
Research Institute, 48: 251-262.

Loir M, Le Gac F, Somarakis S, Pavlidis M. 2001.
Sexuality and gonadal cycle of the common dentex
(Dentex dentex) in intensive culture. Aquaculture 194:
363-381.

Manning AJ, Crim LW. 1995. Variability in egg quality
and production in a batch spawning flounder,
Pleuronectes ferrugineus. In Goetz FW, Thomas P
(Eds.). Proceedings of the Fifth International
Symposium on the Reproductive Physiology of Fish.
Austin, Texas, USA: Fish Symposium '95, Austin, p.
238.

Matsuura S., Furuichi M., Maruyama K., Matsuyama M.
1988. Daily spawning and quality of eggs in one
female red sea bream. Suisan Zoshoku 36: 33-39.

McEvoy L, Holland D, McEvoy J. 1993. Effect of
spawning fast on lipid and fatty acid composition of
eggs of captive turbot, Scophthalmus maximus L.
Aquaculture, 114: 131-139.

Morales A.E., Cardenete G., Abellan E., Garcia-Rején L.
2005. Stress-related physiological responses to
handling in common dentex (Dentex dentex Linnaeus,
1758). Aquaculture Research, 36: 33-40.

Ohkubo N., Matsubara T. 2002. Sequential utilization of
free amino acids, yolk proteins and lipids in
developing eggs and yolk-sac larvae of barfin
flounder, Verasper moseri. Marine Biology, 140: 187-
196.

Oppen-Berntsen D.O., Hyllner S.J., Haux C., Helvik J.V.,
Walther B.T. 1992. Eggshell zonaradiata- proteins
from cod (Gadus morhua) - extraovarian origin and
induction by estradiol-17-beta. International Journal of
Developmental Biology, 36: 247-254.

Parrish C.C., Castell J.D., Borwn J.A., Boston L.,
Strickland J.S., Somerton D.C. 1994. Fatty acid
composition of Atlantic halibut eggs in relation to
fertilization. Bulletin of Aquaculture Association of
Canada, 94: 1-3.

Pifiera J.A., Bernardo D., Blanco G., Vazquez E., Sanchez
J.A. 2004. Finding my parents: how many genetic
markers are needed? European Aquaculture Society,
34: 661-662.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Finn%20RN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kristoffersen%20BA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'PLoS%20ONE.'\);
http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

Slow O (gl plo bbby 4 pid | fv

Rani M.S. 2005. Prediction of larval viability based on
egg quality parameters and early cleavage patterns in
the experiments of triploidy induction in Atlantic cod,
Gadus morhua L.  Master of Science Thesis,
University of Tromsg, Norway.

Rgnnestad 1., Koven W., Tandler A., Harel M., Fyhn H.J.
1998. Utilisation of yolk fuels in developing eggs and
larvae of European sea bass (Dicentrarchus labrax).
Aquaculture, 162: 157-170.

Rgnnestad 1., Koven W.M., Tandler A., Harel M., Fyhn
H.J. 1994. Energy metabolism during development of
eggs and larvae of Gilthead Sea bream (Sparus
aurata). Marine Biology, 120: 187-196.

Sakai K., Minoru N., Masaaki 1., Yoshioki S., Masatoshi
T. 1985. Quality variation of naturally spawned eggs
red sea bream. Suisan Zoshoku, 33: 7-11.

Samaee S.-M., Estévez A. 2011. Evidence for the
fragmentation of VitgAb LvH in common dentex
(Dentex dentex), a marine pelagophil teleost.
Theriogenology, 76(1):110-4.

Samaee S-.M., Estévez A., Giménez G., Lahnsteiner F.
2009a. Evaluation of quantitative importance of egg
lipids and fatty acids during embryos and larvae
development in marine pelagophil teleosts: with an
emphasis on Dentex dentex. Journal of Experimental
Zoology Part A: Ecological Genetics and Physiology,
311: 735-751.

Samaee S.-M., Lahnsteiner F., Giménez G., Estévez A.,
Sarg B., Linder H. 2009b. Quantitative composition of
vitellogenin-derived yolk proteins and their effects on
viability of embryos and larvae of common dentex
(Dentex dentex), a marine pelagophil teleost. Journal
of Experimental Zoology Part A: Ecological Genetics
and Physiology, 311: 504-520.

Samaee S.-M., Mente E., Estévez A., Giménez G.,
Lahnsteiner F. 2010. Embryo and larva development
in Common Dentex (Dentex dentex), a pelagophil
teleost: the compositions of eggs free amino acids and
their interrelations. Theriogenology, 73: 909-919.

Samaee S.-M., Estévez A. 2012. Embryo and larva
development in Dentex dentex, a marine pelagophil
teleost: an endeavor to find a series of new fatty acid
interrelations. Journal of Experimental Zoology Part
A: Ecological Genetics and Physiology, 317(1):55-72.

Samaee S.-M., Mente E., Estévez A. 2013. Egg protein
bound amino acid content and embryo/larva success in
common dentex (Dentex dentex), a marine pelagophil
teleost. Animal Biology, 63: 59-75.

Samaee S-M. 2010. Quantitative composition of egg
protein, lipid, fatty acid, and free amino acid in
common dentex (Dentex dentex L.) and their relations
to viability and larval development. Cybium, 34(2):
194.

Sawaguchi S., Kagawa H., Ohkubo N., Hiramatsu N.,
Sullivan C.V., Matsubara T. 2006. Molecular
characterization of three forms of vitellogenin and
their yolk protein products during oocyte growth and
maturation in red seabream (Pagrus major), a marine
teleost  spawning  pelagic  eggs.  Molecular
Reproduction and Development, 73: 719-736.

Shields R.J., Brown N.P., Bromage N.R. 1997.

Blastomere morphology as a predictive measure of
fish egg viability. Aquaculture, 155: 1-12.

Terner C. 1979. Metabolism and energy conversion

during early development. In: Hoar WS, Randall DJ
(Eds.). The Physiology of Developing Fish, Part A.
Eggs and Larvae, Fish Physiology, volume 8. London:
Academic Press, pp: 261-278.

Westerlund L., Hyllner S.J., Schopen A., Olsson P.E.

2001. Expression of three vitelline envelope protein
genes in Arctic char. General and Comparative
Endocrinology, 122: 78-87.

:lio ool 4 ol o9

kgt SoEsn G (53,9998 slaal Lud e (e
-(Dentex dentex) Jsomo oSG ole ,0 g,Y 5 uiz sliy b alal) o (59
1ggasS olRails (63,5 (oulidiale slogiegh 4t adgl 2Ll S

CACE): YA-FA O F- -

Samaee S.M.R. The intensity of electrophoretic bands
containing egg non-vitellogenin  derived proteins in
relationship with embryo-larvae viability in common dentex
(Dentex dentex) — a preliminary evaluation. Journal of
Applied Ichthyological Research, University of Gonbad
Kavous. 2021, 9(4): 38-48.


http://www3.interscience.wiley.com/journal/114026676/home
http://www3.interscience.wiley.com/journal/114026676/home
http://www3.interscience.wiley.com/journal/114026676/home
http://www3.interscience.wiley.com/journal/114026676/home
http://www3.interscience.wiley.com/journal/114026676/home
https://pubmed.ncbi.nlm.nih.gov/?term=Samaee+SM&cauthor_id=22021057
https://pubmed.ncbi.nlm.nih.gov/?term=Est%C3%A9vez+A&cauthor_id=22021057
http://www3.interscience.wiley.com/journal/114026676/home
http://www3.interscience.wiley.com/journal/114026676/home
https://brill.com/search?f_0=author&q_0=Seyed-Mohammadreza+Samaee
https://brill.com/search?f_0=author&q_0=Eleni+Mente
https://brill.com/search?f_0=author&q_0=Alicia+Est%C3%A9vez
https://brill.com/view/journals/ab/63/1/article-p59_5.xml?language=en#affiliation3
http://dx.doi.org/10.22034/jair.9.4.41
https://jair.gonbad.ac.ir/article-1-772-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-16 ]

[ DOI: 10.22034/jair.9.4.41 |

FA |

e Siiling pé Sy n Gekxe 55889 I slawil wud

The intensity of electrophoretic bands containing egg non-vitellogenin derived proteins in relationship with
embryo-larvae viability in common dentex (Dentex dentex) — a preliminary evaluation

Samaee S.M.R

Assistant Prof., Dept. of Aquatic Health and Diseases, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran

Type:

Original Research Paper

Paper History:

Received: 22-10-2021
Accepted: 22-11- 2021

Corresponding author:

Samaee S.M.R. Assistant Prof., Dept. of
Aquatic Health and Diseases, Faculty of
Veterinary Medicine, Urmia University,
Urmia, Iran

Email: seyedmohammadreza.samaee@gmail.com

Abstract

Despite the reported effects of egg vitellogenin-derived proteins (VtgDP) and amino
acids on embryo-larvae viability in common dentex the effects of non-vitellogenin-
derived proteins (non-Vtg-DP) has yet to be determined. As an initial study, fertilized
eggs (70 batches) were provided by natural spawning of broodfish in captivity.
Viability parameters (VP) such as egg floating, hatching, and larval survival rate were
calculated. Egg batches were categorized as low, medium, and high quality upon
hatching rate. Based on the SDS-PAGE of egg crude extracts 63 protein bands (16.7 to
131.4 kDa) were identified. The intensity of bands on gel (densitometry; <200 to 877
pug mL?t), and their biochemical nature (specific staining) was determined. After
subjecting the bands to a screening process, 11 bands were considered as non-vtgDP-
contained bands. The highest intensity of the bands was observed in the gels belonging
to high quality eggs. The intensity of 9 bands of 11 (individually or in combination
with other protein bands) was significantly (p<0.001) and positively correlated to VPs
via a series of simple and multiple regression models. In brief, the preliminary results
revealed the importance of the class of egg proteins and their effects (individual and
combined) on the viability of common dentex larvae and indicated their probable
potential use to predict egg quality in teleosts. It also showed that it is worth to conduct
a deeper study for more detailed characterization of the protein content of the selected
bands and to evaluate the mechanism of their effects on larval success.
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