VWA Sl ¥ oslad aasdlss Jiw  (DOI): 10.22034/26).2020.115584 (o, silar coaas s dasas okt 535 (sale olibind

i 95 g iy S sl 2 (JNagioal) soduo (S ok 051938 Sigm 39 1 1
o192 (Acipenser persicus) (3 g (Rlo gl

Ol d et gem (IS o130 panbs pulie 6uStily (Dt 85 S 1 oSew g Jagn

(53058 i 5 odse] liiad Gloslu 33 shus Ghalepul allin SliEaS do so 1 (S ySuliduais aa 4o
Ol ey

Ol restan oo (S 881 ¢ panls i sutils Ml 65,5 1 OL 53 S9SN wsan

OE S b plie 5 53,58 asle o€l waw) bunse 5 oMb suSdils (M o5 S 18 Sdeua (uadai

ol Q&S

WAA g tGB s fuul3 VA 55 1l o f, s

oS>

® %

(Acipenser persicus) gl sl ol gwlitiyy = oo mal )by (- g by 5, Shas 1 g giad (T35 oo Ol aallan il 45
4o ol pon 4y Jlad a3 (g 00 0) pime & 3 EVIVARLIYR 4y 115 500 b ol D) GplepB ¢ platacy 43 8 g 2
S Sy JoSe 86 0, g o3 Vg [0 Jals g giadd gt g JaSo 5 el g3 (g5l 0 b g 35 (B sy 1SS
(P> [00) 453 K odaliun yleals i3 g Aboy (b as-ls j3 g 5 g M) 43 8595 Ll ) g - Bld S ks et b (Aol
JoSa do 0V (sl 0, b odd 45 lals 3 g sen 5 (RBC) 05 (glaceinly slitad 57 3l s by (glo sy () 2
aggsl.:a (MCV) ;0 5 ass-ly Joww 20 e AL o (g gl (P<:[:0) sy ol jles 5 VG o s sne ) gbay SCism
0dalius s 9 g0 g s sid ¢ Jib g 3 €3 35 Sgin 43 ((MCHC) J5ho 35 010 IS gon cllale 5 S3n 9 (MCH) Jolhao 53 0 Sy
9 aby ey 2 g ilasne Moy Vg [0 e 33 5 g sl s JaSa O 48 20> ot aalllas ol (P> 1 0) s
el (g 5 (B 3 N3 gine geeiS e W1 B or g el Sy JoSe (53l 0 o> N S ealimad iz 30 Q1S
U0 o em et 9 (gad) Sl ¢ lemed s (U ALY T e 5 g e B b sl 252 e I Gleale 0
35 B s 2opn s ant GBS b e 3 ple

s JoSo el (plop (oulibisgs: slogiolly iy (slo ol oJssind] 1uka Ol

monsef_shokri@yah00.com :J sicus saivw 5 (Sus g i< cany # a



(DOI): 10.22034/a6j.2020.115584

OlSen o Aoy

et b, S0 bl aS s s B2 ST
;’;w)ijﬁ)ﬂdxﬁbwdb‘ﬁjt&);o&owdudﬁb
st b S Sgmpm 6,5 ,54 L (Y- -0 Roberfroid) ai)ls lail>
u‘).s‘ U‘yLSQ °ML§9'“:M Q‘}c )JLw 9 LQ&S.U}UL;».J )l oolawl
adsS 3 (Saile Bl 2k L polie slaghsm slml Cgllasl
slo pals |y 0t g (darmocuns ) SIS JdB izen 9 jkgl>
(Y- +A Bdgwald 4 Dalmo Y+ \# .| ,[Sen 5 Jung-Schroers)
oy Lo ol dl onas 09,5 50 4 ol sl JaSo ol alizes glsil
59 5 9UlegS glS puSiaS g )15l s S oy S L ,LiLs
&l jesee Jolo ojfgs auile it alio 3l ool (lin
5 4455 5 ,Sles Ogups cumw 45 Cul (Saccharomyces cerevisiae)
abpl 5 (V) e olKen g Sang) plicsl g jeub jo ol
Sl 5 5 b SelS 0ed o0 (V- -9 (] )Ken ¢ Dimitroglou)
Yo J5Slye 035 b S5 ok o5 i 53 5 s Lol
ok Jizle o bS5l (Y-)Y Cheung 4 Lam) aies
o) e g Selvaraj) wigs oo <l s 5S> g oz B lals
e Jolse 4 lale )5 (ulilings g 08, sla el )l (V7
K (share 9 S5l Laulyd g o (SIS @3, S
Dalmo) ail so Sglie lale calize sladisS o polia pl.o)ls
Sldlae 4 a>g5 L (Y299 (Ross 4 Ross «Y- A Bdgwald
SSgmy o JoSo gaisto SIS s Baa b oads ploil 00 oS
Jung-) (lale calizee slaassS )5 (cwlilings 5 0b) slo el )y
9 Welker «Y+ V% | ,Kon g Salem Y+ VA (] ISan 5 Schroers
lisee o Sigmy 53U 0,90 50 (Sl lllas (Yo -V o)) Son
el a5 &5 Slnl (Blewl oiga Gleale b o Shee
JoSo bansgs 0502 (3l 18 53U (omed Gy 02l Ba 5,00
Sdlble 0038 )0 (Immunowall) Jlggies! (o)l Sigm
Pl obid s s 3a5 el sl A li e gl L g oy S Lo

Al ad S s Syl

R gy 9 dlge

Slidiod dwgois )9 26 2 G jo atinA Didedy .80 )|

ealo ol axksd VO it ol 55 sl habeub Lallpes
O das Va5 TYIVAE YA (59 Sk b lsz Sl
o515 il O+ (55l o L (350 5 50 aalad 1Y) (DS 506
@ olole wwad mse8 (Solal jsbay (e e )0 0,5 kS VA
dgep slie b athn 9o Sawdy By b b 5l jslate

drdde

Ol CedB oS ol Gloz 0 0 g, Cato S 5965

2 0l pl el sl 58 03950l 33,5 oo 5k 5 Sl Sl 4
(5395 Dl 31 00l wiadgu (s3ie yolic I oo o
SrSop g 4ot e Jlo (e 50 9 die (38 wlie w033y
3550 5t SLpianmssST L 5t 655 Jedoas (ot sladisS 5|
5 Wang) cuwl 48,5 )18 sl ol Gliiome § (Baims )9 4>
obple Wl oolgils (YooY (] Kan g Welch V10 ()] )SKen
Ol o eyl iS5 aS 059y 05 (sloaisT alex 5| (Acipenseridae)
35> 8bys (Yo o¥ ) Ken 5 Bledsoe) wis g4,5 VY7 Lo 5l
dipe 50 08yl 025 g 0092 (lble i Sl opes 45957 O 055 250
Lilyd o oole (hion gib 45 ead o IS5 5 B9 0P
g Adeli) 5,5 JSS 5525 0 (fwd I3 5l s pSose b pSie
SYVEEL Ll el o slale Wb IS ades (Y10 [Namdar
5y90 aisS 5l Ky (YVF FAO) ool oads Uoyli Jlo 4o
ole pb L (Sl (alo ol 2153 3lusl 5 (90 a0 ) 428
Al) gwgy Bl wli ol jasas 4555 -l .ol oo Acipenser persicus
G55 o lel® 95> (AL nudiventris) ..l o (gueldenstaedtii
PO ol ps s )35 Sl (o ade> lale b
P 9 9950 8L )3 5L (Brior 0 (sle (ol pBS
Pll gl 0,5 0 D90 Jler Jad jo (Blo (nl eSS
ool Ol 3 5Ll el o 508k 5 (0 9eie ale il S
5o Shls g Sl 55, Gli8l (Y- VY ()], Sen 5 Poorbagher)
danlyty (lalopwl Jed 5l (ogr ates)) sladiss oy dins;
CodsS pac g p2les (29,500 Jale g (e lagw il 59
3l slaastie a5 ool s olisS ley G jo (i lge g 0y
byl S polaieds oleond slagleys Jud sl sael 8 slashg,
0855 )0 bt slagleyd W55 0 Srsnsil 5 S
s g bpmSTy dacSigm ol gyl Jod 5l S oloS s
3 oolaiwl 4 ple 4 scelfl OIS g0 10 4T 004 0ailS Sgacdus
heze 4 6ol SLs 555 cam gy 0 Bpan 5 oo
pas 5 2a)d Slaaglio 5o, Jed 5l (Lhsn sasS 5 &
Angulo) o walss Sgae slas Lo pSaen 5)lge jo (5,135
slosisy 31 eslital Wl 5 ol a5 o el (Yoo
395 o o inlS 5 rle Jolse b agzlse jo (i) S
b 2l lagaSs jloolinul b by, cnl 5l (So -abliss ()9
HJB 2LF alizee mlis 5l 0g 0l a5 sl (Prebiotic) g 5 o
LS 5 Sges g (V10 o] Ko 5 Ghaedi) sl o 2l el

o=

Yyvy



(DOI): 10.22034/a6j.2020.115584

Y44 )ﬂ\:' F ooyled (‘ua_s:)b_s Jla

(32,9) 5% B3s IR =(p ) 00 S 039 1 5) (2ol (359 X -+
Gy laeyd) oy by &5 =
Ln2ls &39 = Lnalail 6590 1 (Gle)) gy, slaws XY«
Condg syl [oy39 1 (U Jobo)' T X -
@ had Gu o= (05) (Srae SaS ST () 0ad S 039
(do,0) slasdss yleadly =

[(r:)f) owdu)g/(f;)@,m&wdb.c] x Yoo

SS9 2 5 = Brae GeiSgn el (p5) oas ailal 5 5

byl b)) sshaea i Wl e o olyby (2L
ankad ¥ (oo atan) (ialeslo)50 plasl 5l il (ouliisps>
by (Ghemig 5l o g DLl olal JSB 4 15 58 5l ale
03 Wlo 46 S palows 51 2 0,8 (hea V0+) SSue S5 5092
o kel D55 Son 4 (5> slaaiged el Josay (555 05>
3o et g 30,8 slaaSl b led o Jaise olasilas cole
g (S8l D )led ol plowl egiisgon oY dangi g5l 325,
Lol i g (55 Go5eS a3 5l 5 Susise cJeds s
e 5 Ghiasi) s 5 &y go LuasS Lawss (6 el 5 oolici]
S 5035 yagidy Sl (g Slosliimll (g8 g (e (V4 )+
(VAYY Daisley ¢ Blaxhall Y44« .),Sen ¢ Drabkin) o
byl CoSgileng S (Bg) Gosb 5l (HCT) o Soilen oo
slp coSglen 5 malSsen e wsl slass polie 5l s
508 L gl x> Joud 5l I 090 sla il b drls
sk 55 eslS yen S (:Sils 5 Jsho 53 miplSsan eSikoo
Voo oo g Kumari) ol colaiwl 55 sl Jge 8 5l oslazwl
(Y V) o], 4 Hoseinifar
30,8 a5l lawgin o> (MCV= Mean Corpuscular Volume) =

[co,8 sleal (CaSe yio oo 50 Ggulon o ) jo B sloaisl slaws]x) «
a3l 50 GmelSeen (ke (MCH= Mean Corpuscular Hemoglobin)-

[ 22 £59) sl s [ (arSlo y2a oo 5o o5aki) o3 sloassly shasi]) -

(MCHC= Mean Corpuscular Hemoglobin Concentration)
=4Sl 5o GmlSgen clile (£ S0le

[Gidows 59 £5) GmalSgen [ Soilon] x V-
Solel slaJulos 5 4y ads mosls g ol Juloxd g4y 205
oyt yskieds .00 )8 aloil SPSS VF l58le 5 5l eolaul b aesls
o ooy 251529 858 pranb- OIS 505 (505 sl ool (g2 Sl i
Tobaw o) Sl i colanul (Levene) gl (yae;l 5l aosls oyos
One way ) aé,bSs uibly 5JUT (yg051 5l Laools (g ks sixe
28,5 oolawl 7.0 mlass ,3(Tukey) g5 s ol joas (ANOVA

YYY-

0,99 (b 4o il s el ¥ oojlal b (4wl ,d (Biomar)
0SS il az 3 W en of gles (nSile %
53t MY Ll PH (5aSileo 5 550 3 0,5 s VIF+ Jolons

S o Gialejl nl iU 0y dntd 9 el (215b
Ty Lol als e ay LS5 Y 5 Lo ¥ LB o o ol SlS )b
S5 Jyaze Jlggioal Ssen JoSe cosliinl 3550 SiSgn
Ll s 5l ool 51 iy oolil 3,50 41l 0 2 092 5 2 1CC
Aol b ol o2 el g p wo)ps Juls SluS 5
25 (V- \VAOAC) 28,5 )18 ob5,l8,50 (V Jgaz) cush,
Oygoh 2l slacdy 59, o) 5010 ol 0 S
(Top-dressed) o5 gy YoilS' €9, b s 9 2595 C193S0
2 eiulosl sloo e  olos (Yo 0 )] Ke o Merrifield) o
o ¥ glos yo (ol alesl loj b (Semdly (slaggansainy
Geraylou «Y - \ Y ) e sSoleimani) sios s loaSsol 5 il
(Y o

Sl obdlowli asly 5l 0 a5 5IUT 2) Jgu

(4wl 43 Biomar)

0ol (g S0l polie

b oy 5o el
v (32)) (efis
V¥ (20,9) sy
YIA (a2,3) 3olo
ANY (22,0) Sl
VY (3o,0) yaud
Vo- (p S okS » Ml s18) C sl
vo- (S92 p 5 eo) D (sl
AN (P55kS 2 p S keo) B omalig
v-IA (PSS 2 J93Ke) pl> (555
YO/ (p 9k 2 J955%e) e JB (535

b g 4o an ailis) Oloale 149 085 g audy 0 Shos (o) 2
JE SISV AR VPR S P IV SUC S SR JURR S
el Gialejloy90 (LL B ,LSh 39, VF j2 & )jg0a lals 4
S el ol lale slasdsass ;Slae g 0y aig,y 2blags )5
S5y €5 e0M g SRl ead S 5 el s sl s
C)" 9 d‘dAJx ul.m.\.a‘) s@‘..\.c JJJu.l wJ.«a ‘Wj )}Sb w0y
£149- Tacon) <d,5 plxl bdsle Jge 3 5 b5l iy ol
(Voo f oo g Al Y+ 0 () So o Hevroy
(£,5) oo S (335 = (5 ks 39— (5) el )59

&



(DOI): 10.22034/a€j.2020.115584

OlSen o Aoy

Ole 95 30,8 laSl oo @S ol i (Y Jguz)

39 500 Jled 90 31 SYL (o sme yeba ¥l )0 (wglSgen
a2l awgie g (o S giled canbw 5L polae o (P<e/+ D)
2 OmelSgen cdale 50k (Jobu 0 GslSsen Sl (508
9 Sgmp Jlesd 90 ;0 Cugige g gt (B9 g ¢ Jolw

P>+ D) clilad 9529 (5,0 cre ST ol

L]

Fom ol Slpl plabealb ad) slo el 5l ol @l

Sgmy JoSo gl 0 oolilul b alie A Goway 40y
3 Sz [y bl cplp el oal 00,6l ¥ Jgaz o lggies]
gobw b 435 5l Gy Sl plale ol apdas 5 00, sla el iy
P>+ 0) ais svnliv 5l gre Sglay « g JoSo alizrs

Slom oler Sl plale ol o (wlbides sl el (w2

Jlggies! S g 33 JoSoo cilizio gebam 99 (S9l> 0 jur b ous 41035 g (Sl el b Gl dxs g oy (5l yiol sl Uio :Y Jgur

(oo Bl 20 sS3lse)

bl oy

(woy0 V)Y Loy

(M)é~/é) ) )LQ-.Q:’.

(o yo+) wald Lo

WA g o) e yielsb

YAIOO £ «AF
YEVIOY £ Y/YA
AAAA £ Y/AD
Y-V/a% £ AV
VIAA £ -0
Y E LY
AN £ L]eY
WWY/Pe £ YIVE
YINY £ -/-F

FAYY £ /)
VEYV/AY £ v/
4/79 £ VIvY
Y£IFY £AYIYY
AJER- SEYER
AR SRR
JAY £ -]
VOV £ FY
YIAY £ -1NO

feidF £ VP
YYAIDY £ £IV)
V/a¥ + o/4F
VAV/FY £\Y/YE
VAY £-/0¥
SIYAE )N
LYA T SRV YA
W/E7 £ 5IVY
YIVA £ -\ F

(%) ds 03

(5 <l 09

(p5) o0 canS (39

O O oS

Gyl deyo) ong b 5
Comdy 5518

ELC TR EE
(22,0) ladss leail,

Ssn 2l 2y

Jlggins] Sodgw pp Joso calizio glaw b ool a9 dd asan A 31 s lez Sl (lbdlo b (wlilyes (g yiolyly dws lio :Y Jgu

(oo 121 £ (Silso)

il o puo

(dw0y01) Y Hloud

(dwoyo+/0) ) Hlous

(M)O’) RV 0 )Loe;

s blies byl yly

QY * £/fYR
OIOA £ \/FED
BT £ -N1a°
YAIYY £ - /0VE
O+ YIXY £ Y/IAAR
q0/f5 £ -/q.8
VAIVY £ . )v.8
Ye/o¥ £ Y/ AR
YE/E5 £ 1102
ARSI

A £ v/ A2
BB VAV
fIAe £ /)R
Y§[eo £ )]0
INIARE-RRYAR S
/Y £ 1/ 52
VAIEY < /vp8
\§[e e £ Y. 2
YAYY £ 1107
FIXY £ 1/0v2

AYY £ ¥IYAD
IRV
FIAY £ vHR
YOINY £ Y/
O-F £ YYIAR
98/vF £ 1[5\ 2
VANY + -/q.8
V088 £ YIANR
YAIFS £ ¥IYY2
\iZZERING

(coSe aishon 5o )l58) Sodos izl
(oS fo e 5o jl3000) 503 sl
Gidsws 2 25) omslSson
(20)0) Lo S gilas
(Fedgied) o8 4l Lawgio o>
(p 5 55%) Jskw ;o GmolS e (2 le

(20,0) Jd9 598
(M)‘” “"-’-’“’9—“—‘-’

(0,0) Cuwgign

Gidisws 2 £5) Jsho 50 gl gen clile 0 S0le

(P B) 0l oo b las o ylo Jixe &olel @gles sanas ylis Sigliste (Y g >

QS oo JoSis ) Sdgmpn sl JoSe oloS 5 Lol jlsla g
asle LS Sgmp gleil 51 &0 Y-+ Mancilha 5 Mussatto)

RO KN LA AL SROC WX TR

S

L3

5 e oot ollipm crezdl Gyl jo ooy LG

o (8 yre (g (i Y-V - (gl (slaoy Sl jgo (g0 ,)l8

o=

YYY



(DOI): 10.22034/a€j.2020.115584

Y44 )ﬂ\:' F ooyled (‘ua_s:)b_s Jla

L8l v Gl sebar wope Vo sled o LS etgn
2l 059 Oliee a5 wisls lid 3.5 (Y- VA) o] Sen 5 Ramezani
o~ (Acipenser baerii) JLucSS 55 (6 s (2lo bl 0ol S g
ly Rl 8l 6o i yeboas Jlggianl o )0 Y (g5l oz b 3 5
aSaisls olas 5.5 (Y VA) Jahanbakshi g Akbary  yizee 5,5
JBS ole o igres] oo Vg ) /0 (g5l o 4dss
Ay sl el 5l By e 4 2xie (Mugil cephalus) s oS>
Olale b 0y o Sloe p Sigm p Slitie Sl (Sl 38
Oy eios 31 B el el oaits /By asdlas 090 w4
oy 5o Oglas Jdoday wilgs g Dlalllae gl jo Dglas S 05,5l
isS o plo s « S 63l 5 elgil GtalesT oo Sae il
bl (olie Sz (e w02 )0 (Bras cdile e Lo
039, 2L 5L lacunex 5039, (Soj5ls8 90 Slaiglis 5 yesS
ol Sen g Hoseinifar «v- -A Bggwald 3 Dalmo) ail b
Ay o Sl slis,l Bk 51 (Y- VY (] Sen g Dawood <Y+ 10
@ olgoe ) Sgmn 3l 0 by 4385 Ly lale )
S Jolss aboz 311505 ons Julse 3o by ) (3905 S50
Zhang) ols Cemsd gdne Slge i 5 a2 S50t ] (2 50 9 02l
L oakal, o 00 ,mnd Sldlas (Jlocpl L .(VVF ) Ken g
090wy Ul Joree slayeSL (Lol (285 pad jatie
3 g yws Gial38l lse (Y2V) oS 5 Guerreiro .ol
Ol 4 [ g B pas il o aleay (Nutrients digestibility)
Slalllas ilosls Cunns 0335 (559993590 5 (3,155 Slaw T <l
(Sciaenops ocellatus) cyon 059 pew 2lo jo a5 wilosls las
oud (5155 Syl colled (Ll 4 e Ssny Syas
38 plys ol jo as wilesls flis ladows Koo Bk 51 .cl
Ao lae gwiws Gl alisl (Megalobrama amblycephata)
Sl Sl b Canl 035 (35158590 S9nte ety SSgmp Sy
(YWY e s WU aisly 25,165 slae 3] codlad ol s
5 ol Gl ol bglale o (wlidsr sla el polie
aglllas (Y- + ¥ )] )San g Pryor) cosl bLs | s (g lews auseis
s o Sigaryy JaSo s 95 il 45 ol ol ol
03,55 anld Hles 4 o dia sloaiSl slaws lo gine i3]
pae 5l S 5o (Y410) o) Ken g Amirkolaie asdlas gl
Sees w3l polie p igier] Sismy JeSo zokw (g,l35 )
O Baa L a5 (6500 Slilllas 0 4z 5 09 (Jgene;5S (ale
L (Labeo rohita) suwe 5.5 lole 4ds ;o ,guSB ol Ol s
Silwsie (Voo o)) g Andrews) oy 51w Sl bl JoSo

Yye

ol pre lordon 5 (ol Glaylily b, o Slas
o059, (Microbiota) 9,50 ;58 Sgs 5 (29,0 e (SIS
|, g Mohajer Esterabadi) wlaisls calizee gloases sl & 5
(YY) (e g Hosginifar <Y+ V) ()],Sen 4 Taati V-1 -
MJ)J 99 oq.i)loﬂ)o as J‘j}w‘ &;9..3)4 J..o.i.o u‘j\;‘ ‘b)f‘
oo 3xiee el 5 o, 5Ll bl laie o Sigu
syl g wd; Gl wsbioe jede Jobo o)lpo
Lol oals &dly aslllas 5)50 S (s ksls Olole owliliyes
Ogufn 4 )JB ‘Jlﬁﬁw‘ u_iu}u): JAKA aS Cowl o0ls QLAAAJ Oladllas
iz gl el )ly piolie 5 0ol S (5 oRuga W sl el
5 Mohajer Esterabadi) <.l Lale il glaasss wlid s>
o Ben g Akter <Y+ V& Rostami g Amirkolaie V- )« ()] S
Bras guyp b bl o ol addllhae gls (J ol b (VNP
Pl Sgmp JoSo ol it lacdale a5 ols las iyl
sl Sl plele Wl glaydss g al, bo el )l (gl cxe
Floyee,8 (Vo)) o Sen g Taath asllas guls bls )| cpan ;o
JoSo alizee slacdalé bauwgs olg=> (HUSO husO) ools |od 4y dss
"4 Oy om logiae Dyl pae earad i (Jlggiel Sigm
a5 (5,500 addllae ;o 09 oyl loo oag Ay F 5 g odel Cawd
Ol 3l 50 (g lo e Dl sy ol ploeil (Y- - F) Gatlin g Li lawgs
obale ;o JoSo alitee zglaw Bras 5l o sdel Cavsay (59
«(Morone chrysopsx M. saxatilis) lalasce ubxostw (wb oy e
~4368 S Selem Ololais! Jdody wilgs co 45 03,55 oanline
RRTOTWWAT L:bdi 0y 0 JoSo B pan lojide § il sla
V) o)Ken g Sado (Y- + V) o) Kan g Pryor asllae gl
oy pldil wlalllas & ol ol adlllas jo mls o 2165 50
» &ub.u).a e L_SLQJQ&Q 69[} 0 )bb.a.n ).vl oA....SA...:L:
Aramli aslllas Lisl) cran j0 cl Glole adss 5 0l o Slas
o= Sl plole b sy o Sloe a8 sls (Las (Y-10) o, 4
OB Ly JoSo s yd /Y g+ /Y o]V (g9l 0, Lawgi a4 ds5
oher 5 Adel (6,50 asllas ;o .8l dguge (5,0 sine jebay
@lizes Folaw b oad 435 (o> lale |8 by o ,Sles (Y+157)
sy |, (Grobiotic®-A) jase Jslus o5 ol (5 o5 JuSeo
ol a5 lale ool S (59 polde a5 wisly lid g 00,8
Vo caifnogpsde Sigmn JoSe 0o, ¥ g ) (gl 002 Lags
w)..a 5&‘;7 og’)Lc MSLA w‘).s‘ ML«J)LQ.JJAJMM)Q O 9
S g oo, Vg ) la)led o cudia 0l 25 9 Joos

&



(DOI): 10.22034/a€j.2020.115584

OlSen o Aoy

Sgmy JoSo calizes zohw ol 0, bwg lale i
5 Somgitd (fdg g dlasi po e i 4 e Jlggied
Slllas s 0o, by s L awlie o bcuwgn
sl JoSse L (Sparus aurata) Mb o e 0> (silo g8
Jd9,598 sl Joluwolans o 1usd pacosies ylid calitn Sign p
G5 Ll Heed jo (V018 (]S g Guerreiro) ail ge
"ii"%‘")’ calisee C?“a‘“’ L oods LS.\.C 0y Ja.wy u‘? uL:bLoJ.&
Orze s (VoA (]S g Ramezani) ¢y5gies] calies gl b
JUS" (ol 10 (giel Sgmn Alise golaw (ol 00 085
olawi o (g, (YA Jahanbakhshi 4 Akbary) .Sl
2 8354 pario 2l b fidg g 4z 5 gt bl b b9 g3
¥-10 (Tafalla 4 Castro) wijls Glesdl a3, 5 Cogae Bd>
s Machado asllas (Jl>pnl b (V-1 ), 5 Havixbeck
Sl ;S0 o g 59 olaws zoljal aS ols Las (Y+10) o, Sen
55 B3laeSTy Clled g Jlygagn ol sl ey polie al5él b
4335 3,50 ;0 (Vo 1)) oK g Hosginifar asllas .ails bLs )|
(Vo V) ol San 5 Welker s 1SLogSllble JoSo b olabe L
BBy plea,S 0 0 0 BLugSIlble JoSe B rae 3590 50
Sy (VYA o) Ken 5 Ramezani (Ictalurus punctatus)
S pas Sl (A D) gy (Lol 5 isren] JoSe
Lg aS ol 099 MLA)LQ...: l.) d..M..’Lﬂ.A L UP LgL&bwj.LJ Sloss
Sladdlas ;o ax Slocl Sialen 5 anlllas ;s ool Cawsds glis
Olyee 2dlS (8 5 e (V1 F) ) ) San g GUEITEITD Lawsgs a5
4z )0 VO (glod ;0 595579 368 aoyo + /Y (g9l 0 )0 g
@l jo Bl (IS jsbas ol canlin iy tame of 5 ol
£55 & Wlgices hlide Slalllas ;5 oulidiss slayially oabes
6L®)95l3 )‘ (ST g 09gdZo g g_é}““’ 399 ol oolaiwl &».)9—».!).!
Ohele 5o cwliiygx sl el il ol ogdle ol blLs | o Koo
Condy iy o)l igS b 5l ola el 5t cou wily o
83,5 (Slpets (BgFiws lié ) 5 (e Lulyd ( Sojele 5
ok a5 oy ylis axdllas ol ol (Ve 2 0 ¢, San g Osuigwe)
Slble ol Jlggios] Sigm oS (o j0 Y g +/0) calizee
a8 oyl Sge 5o bsae Solis Ly 5 L
PSR PN Y S ENCH U N E Y S WA D
Bl Cod Giy9, Jame lod 5 sla55T  (Su5e)gm Dlolas! jlas
gies) Sdgm pp JoSo o j0 V (59l 0,2 5l oolainl o 3)b
Olealo el )3 (oulidi g3 sl el b 5l (B 2 o gime D s oo

39 Sudte Ol pss odalive pac 4y ax g5 bl ez Sl

Hoseinifar) ools 13 0 0o,0 ¥ ol Sigm p JoSo by o
Oigredl b oad 4555 (S JUS plale 5 (V1) ol lSen 4
Sparidentex ) ;s> oo o2log(Y - VA Jahanbakhshi ;Akbary)
Syge (YA ol en g Morshedi) oy 5L s JIeL 15 L (hasta
Sgad lag Gli8l 65l pxe jebay saw slaaSl e (8 S
5 Ebrahimi .ailosls s Siigmp Bpas hie Sl o )
Gilwst 5l b dtw oSl polde (il (YY) o Kan
U ool ) Gigrel SSsm . JoSe calits zshaw b oo
L byl o ol dslllas gl wols connd 56810 L aydss
il byl 5l (B a8 ols Glis (cwlitis sl )l (o) 2
JoSo cdale il 56 cou uslSaen 5 jod axsl slows
il Gl sl ssba opx o Jlssiel Sisein
595 Olwle 44355 45 w58 )5 sawline (Y- - ) o Sen 5 Andrews
oo 3, LesSJl Ll oS lawgs (Labeo rohita) gaus
buwgie p2 9 HmolSaen o aSl slaws jo o Jire OS]
el L 3 mls g sald jlod b awslie jo 50,8 a5l
sz leds 35Sl sl onr il 5 Jols
2l 2 ekes] SSgmp 56 5 (Vo)) (ol ISen 4 Hoseinifar)
sl callas 55 (YN0 (o) Kan g Amirkolaie)  Jgoxs 5.5
Jesd 3 Jole 5 b lyicos cmslyen 5 58 asly Gl
S @iz Glegst Gcdl Gk ol g o)l silule) Gl
Cadls bL3,1 5o byl fley Sow g cudybes sl yeusls
(YY) e 5 Ali ol 0l LY+ VF o) San  Yarahmadi)
b ool Sl plale ulisnes sla el )l a5 ail
rasl e b slaasl olaws o8 5l (Lates calcarifer) Lol
5 Jsbo 5 CmolSeen (S0l o8 Al Langte p> i
Giltes sl b 4355 51 ot sk 5o oslSyen Clé Sl
L s wiolad Las (6 8 siee gl oy S LugSllble 55l o o
2l 5l YL 6l sme jobar o0V les )3 mslSgen polie
Wlgi oo 58 el 5 dges ol bl Wb iz es S b jles
5 omolSaen (o Soilen ad slaasl polie (lBl o
Sldlas (Y10 ), Kan ¢ Fazio) 00,5 o5 dutw gloazl
Lds ol o (VYA ol )Ken 5 Shen lawgs ool ploxl
ol syl golass Ly aSTsls Las«(Oreochromis niloticus)
Gl bor Gl (ol S yme (293 b arzlge 3 508 slaaisly
OgeST Jo G5 5 0gdle 503 slaaisly a5 s go LiS @l
6l adlonsl andls (SaS i ol )loo e sl jo el (o
ol asllas 1 el L5 3,90 (6 st lilllae o sl L]

o=

YY#



(DOI): 10.22034/a€j.2020.115584

Y44 )ﬂ\:' F ooyled (‘ua_s:)b_s Jla

Y.

Y.

¥.

1.

\%.

\v.

A,

A

Y.

YY.

Y.

Y¥.

Yo.

Ye.

Yv.

YA.

YYV

Blaxhall, P.C. and Daisley, K.W., 1973. Routine
haematological methods for use with fish blood. Journal of
Fish Bioloav. Vol. 5. pp: 771-781.

Bledsoe, G.E.; Bledsoe, C.D. and Rasco. B., 2003. Caviars
and fish roe products. Critical Reviews in Food Science
Nutrition. Vol. 43, pp: 317-356.

Castro, R. and Tafalla, C.. 2015. Overview of fish
immunitv. Edited bv Beck. B.H. and Peatman, E.. 1% Ed.
Mucosal Health in Aquaculture, Academic Press, USA.
pp: 3-55.

Dalmo. R.A. and Bgawald. J.. 2008. B-Glucans as
conductors of immune svmphonies. Fish and Shellfish
Immunoloav. Vol. 25. No. 4. np: 384-396.

Dawood. M.A.O.: Koshio. S.: Ishikawa. M.: Yokovama.
S.: El Basuini. M.F.; Hossain. M.S.;: Nhu. T.H.: Moss.
AS.; Dossou, S. and Wei, H., 2017. Dietary
supplementation of B-alucan improves arowth performance.
the innate immune response and stress resistance of red sea
bream. Aauaculture Nutrition. Vol. 23. pp: 148-159.
Dimitroalou. A.: Merrifield. D.L.: Moate. R.: Davies. S.J.:
Sorina. P.; Sweetman. J. and Bradlev. G.. 2009. Dietarv
mannan  oligosaccharide  supplementation  modulates
intestinal microbial ecoloav and improves aut morpholoav of
rainbow trout. Oncorhvnchus mvkiss (Walbaum). Journal of
Animal Science. Vol. 87. No. 10. pp: 3226-3234.

Drabkin. D.l.. 1950. Spectrophotometric studies. XV.
Hvdration of macro sized crvstals of human hemoglobin, and
osmotic concentrations in red cells. Journal of Biological
Chemistrv. Vol. 185. No. 1. op: 231-45.

Ebrahimi. G.H.: Ouraii. H.: Khalesi. M.K.: Sudaagar. M.:
Barari. A.: Zarei Danaesaraki. M. and Jani Khalili.
K.H.. 2012. Effects of a prebiotic. Immunoaen®, on feed
utilization. bodv composition. immunitv and resistance to
Aeromonas hvdrophila infection in the common carp
Cvorinus carpio (Linnaeus) finaerlinas. Journal of Animal
Physiology and Animal Nutrition. Vol. 96, pp: 591-599.
FAO. 2016. FishStat-Software for Fishery Statistical Time
Series. United Nations Food and Agriculture Organisation,
Rome.http://fao.ora/fishervi/statistics/software/fishstati/en.
Fazio, F.; Ferrantelli, V.; Fortino, G.. Arfuso. F.;
Gianarosso. G. and Faaaio. C.. 2015. The influence of acute
handling stress on some blood parameters in cultured sea
bream (Sparus aurata Linnaeus, 1758). Italian Journal of
Food Safety. Vol. 4, 1 p.

Geraylou, Z.; Souffreau, C.; Rurangwa, E.; De Meester,
L.; Courtin, C.M.; Delcour, J.A. and Ollevier, F., 2013.
Effects of dietary arabinoxylan-oligosaccharides (AXOS)
and endogenous probiotics on the growth performance, non-
specific immunity and gut microbiota of juvenile Siberian
sturgeon (Acipenser baerii). Fish and Shellfish Immunology.
Vol. 35, No, 3, pp: 766-775.

Ghaedi, G.; Keyvanshokooh, S.; Mohammadi Azarma, H.
and Akhlaghi, M., 2015. Effects of dietary B-glucan on
maternal immunity and fry quality of rainbow trout
(Oncorhynchus mykiss). Aquaculture. Vol. 441, pp: 78-83.
Ghiasi, F.; Mirzargar, S.S.; Badakhshan, H. and Shamsi,
S., 2010. Effects of low concentration of cadmium on the
level of lysozyme in serum, leukocyte count and phagocytic
index in Cyprinus carpio under the wintering conditions. J of
fisheries and Aquatic Science. Vol. 5, No, 2, pp: 113-119.
Guerreiro, |.; Serra, C.R.; Enes, P.; Couto, A.; Salvador,
A.; Costas, B. and Oliva-Teles, A., 2016. Effect of short
chain fructooligosaccharides (scFOS) on immunological
status and gut microbiota of gilthead sea bream (Sparus
aurata) reared at two temperatures. Fish and Shellfish
Immunology. Vol. 49, pp: 122-131.

Guerreiro, 1.;Oliva-Teles, A. and Enes, P., 2018. Prebiotics
as functional ingredients: focus on Mediterranean fish
aquaculture. Reviews in aquaculture. Vol. 10, pp: 800-832.
Havixbeck, J.J. and Barreda, D.R., 2015. Neutrophil
Development, Migration, and Function in Teleost Fish.
Biology. Vol. 4, pp: 715-734.

Hevroy, E.M.; Espe, M.; Waagbo, R.; Sandness, K.;
Rund, M. and Hemer, G.I., 2005. Nutrition utilization in
Atlantic salmon (Salmo salar) fed increased level of fish
protein hydrolysate during a period of fast growth.
Agquaculture Nutrition. Vol. 11, pp: 301-313.

syl Cote mls l laebl Jeax cuz ol sloasls
Jed Mo azlis plo (53 3 65 Lt Dladllae a5 sl 0¥ o>
solbzdl Slalllas 005, (99,500 y5l8 (o (ol sl el

Spdy Ojge s len Joloe b aglge o

eyl g S0

(S50 8 oS pans il G ise ol Kes alS 5l B,
by Hlple b (Mol Dladod avge 5550551 5 (conogn
bl g0 ST g ol Wisged )b B ol sl o a5,

ye.

N.

a.g\h

Adel. M.; Navak. S.; Lazado. C.C. and Yeaaneh. S.. 2016.
Effects of dietarv prebiotic GroBiotic® A on arowth
performance, plasma thyroid hormones and mucosal
immunitv of areat sturaeon. Huso huso (Linnaeus. 1758).
Journal of Applied Ichthvoloav. Vol. 32. No. 5. pp: 825-831.
Adeli, A. and Namdar, M., 2015. The Iranian caviar and its
substitutes in the world market. Ecopersia. Vol. 3, No. 1,
pp: 933-944.

Ai, Q.; Mai, K.; Tan, B.; Xu, W.; Duan, Q.; Ma, H. and
Zhang, L., 2006. Replacement of fish meal by meat and bone
meal in diets for large Yellow croaker (Pseudosciaena
crocea). Aauaculture. Vol. 260. pp: 255-263.

Akbarv. P. and Jahanbakhshi, A.. 2018. Growth vield.
survival, carcass quality, haematoloaical, biochemical
parameters and innate immune responses in the arev mullet
(Muail cephalus Linneaus. 1758) finaerlina induced bv
Immunoaen® prebiotic. Journal of Applied Animal
Research, Vol. 46, No. 1. pp: 10-16.

Akter., M.N.: Sutriana A.: Talpur. A.D. and Hashim.
R., 2016. Dietarv supplementation with mannan
oliaosaccharide influences arowth, diaestive enzvmes, aut
morpholoav. and microbiota in iuvenile striped catfish.
(Panaasianodon hypophthalmus). Aquaculture International.
Vol. 24, pp: 127-144.

Ali, S.R.;: Ambasankar. K.: Praveena. E.: Nandakumar.
S. and Svamadaval, J., 2017. Effect of dietary mannan
oligosaccharide on arowth, body composition. haematoloay
and biochemical parameters of Asian seabass. Aquaculture
Research. Vol. 48, No. 3. pp: 899-908.

Amirkolaie, A.K. and Rostami, B., 2015. Effects of Dietarvy
Supplementation with Immunoaen® on the Growth.
Hematoloay and Gut Microbiota of Fingerling Common Carp
(Cyprinus carpio, Linnaeus). Fisheries and Aquatic Sciences.
Vol. 18. pp: 379-385.

Andrews, S.R.: Sahu. N.P.: Pal. AK. and Kumar.
S.. 2009. Hematoloaical modulation and arowth of Labeo
rohita finaerlinas: effect of dietarv mannan oliaosaccharide.
veast extract, protein hydrolysate and chlorella. Aquaculture
Research. Vol. 41, pp: 61-69.

Anaulo, F.. 2000. Antimicrobial acents in aauiculture:
potential impact in public health. Enfermedades Infecciosas
y Microbiologia. Vol. 20, No. 6, pp: 217-219.

AOAC (Association of Official Analytical
Chemists). 2012. Official Methods of Analysis of the
Association of Official Analytical Chemists. Edited by GW
Latimer Jr. 19" Ed. Association of Official Analytical
Chemists. Arlinaton. VA, USA. 1263 P.

Aramli, M.S.; Kamanaar. B. and Nazari, R.M., 2015.
Effects of dietarv B-alucan on the arowth and innate immune
response of juvenile Persian sturgeon, Acipenser persicus.
Fish and Shellfish Immunology. Vol. 47, No. 1, pp: 606-610.

&


https://www.ncbi.nlm.nih.gov/pubmed/15436494
https://www.ncbi.nlm.nih.gov/pubmed/15436494
http://fao.org/fishery/statistics/software/fishstatj/en

(DOI): 10.22034/a€j.2020.115584

OlSen o Aoy

fo.

¥5.

fv.

fA.

fA.

(B

oy.

oy.

OFf.

bo.

bf.

ayv.

OA.

0a.

Fo.

1.

and serum biochemical parameters. Journal of Aquatic
Animal Health. Vol. 30. No. 2. op: 155-163.

Roberfroid. M.B.. 2005. Introducina inulin-tvpe fructans.
British Journal of Nutrition. Vol. 93. No. 1. pp: 13-26.

Ross. L.G. and Ross. B.. 1999. Anasthetic and sedative
techniques for aquatic animals. Edited bv LG Ross and B
Ross. 2" Ed. Blackwell Science. Oxford. UK. pp: 22-57.
Sado. R.Y.: Bicudo. A.J. and Cvrino. J.E.. 2014. Growth
and intestinal morpholoav of ijuvenile pacu Piaractus
mesopotamicus (Holmbera 1887) fed dietary prebiotics
(mannan oligosaccharides-MOS). Anais da Academia
Brasileira de Ciéncias. Vol. 86. No. 3. pp: 1517-1524.
Salem. M.: Gaber. M.M.: Zaki. M.A.D. and Nour.
A.A.. 2016. Effects of dietarv mannan oligosaccharides on
arowth, bodv composition and intestine of the sea bass
(Dicentrarchus labrax L.). Aquaculture Research. Vol. 47,
No. 11, pp: 3516-3525.

Sang, H.M.; Fotedar, R. and Filer, K., 2010. Effects of
dietary mannan oligosaccharide on the survival, growth
immunity and digestive enzyme activity of freshwater
crayfish, Cherax destructor. Aquaculture Nutrition. Vol. 17,
pp: 629-635.

Selvaraj, V.; Sampath, K. and Sekar, V., 2006. Adjuvant
and immunostimulatory effects of beta-glucan administration
in combination with lipopolysaccharide enhances survival
and some immune parameters in carp challenged with
Aeromonas hydrophila. Veterinary Immunology and
Immunopatholoav. Vol. 114. pp: 14-24.

Shen, Y.: Wana. D.: Zhao. J. and Chen, X., 2018. Fish red
blood cells express immune aenes and responses.
Agquaculture and Fisheries, Vol. 3, No. 1, pp: 14-21.
Soleimani, N.; Hoseinifar, S.H.; Merrifield, D.L.; Barati,
M. and Abadi, Z.H., 2012. Dietary supplementation of
fructooligosaccharide (FOS) improves the innate immune
response, stress resistance, digestive enzyme activities and
growth performance of Caspian roach (Rutilus rutilus) fry.
Fish and Shellfish Immunoloav. Vol. 32. No. 2. pp: 316-321.
Sona. S.K.: Beck. B.R.; Kim, D.: Park. J.: Kim, J.;: Kim,
H.D. and Rinag, E., 2014. Prebiotics as immunostimulants
in aquaculture: a review. Fish and Shellfish Immunology.
Vol. 40. No. 1. pp: 40-48.

Taati, R.: Soltani. M.; Bahmani. M. and Zamini.
A.A., 2011. Effects of the prebiotics Immunoster and
Immunowall on arowth performance of ijuvenile beluoa
(Huso huso). J of Applied Ichthyology. Vol. 27, pp: 796-798.
Tacon, A.G.J., 1990. Standard Methods for the Nutrition and
Feeding of Famed Fish and Shrimp. Argent Laboratories
Press. Redmond. Washinaton. USA. Vol. 4, 24 P.

Wana, O.; Chena, L.; Liu, J.; Li, Z.; Xie, S. and De Silva,
S.S.. 2015. Freshwater aguaculture in PR China: trends and
prospects. Review Aauaculture. Vol. 7. No. 4. pp: 283-302.
Welch, ALA.; Lund, E.; Amiano, P.; Dorronsoro, M.;
Brustad. M. and Kumle. M., 2002. Variability of fish
consumption within the 10 European countries participatina
in the European investigation into cancer and nutrition
(EPIC) studyv. Public Health Nutrition. Vol. 5. pp: 1273-1285.
Welker. T.L.: Lim, C.; Yildirim-Aksov. M.: Shelbv. R.
and Kilesius, P.H., 2007. Immune response and resistance to
stress and Edwardsiella ictaluri. fed diets containina
commercial whole cell veast or veast subcomponents. Journal
of The World Aquaculture Society. Vol. 38, pp: 24-35.

Wu, Y.; Liu, W.B.; Li, H.Y.; Xu, W.N.; He, J.X.; Li, X.F.
and Jiang, G.Z., 2013. Effects of dietary supplementation of
fructooligosaccharide on growth performance, body
composition, intestinal enzymes activities and histology of
blunt snout bream (Megalobrama amblycephala) fingerlings.
Aauaculture Nutrition. Vol. 19, pp: 886-894.

Yarahmadi. P.: Farahmand. H.: Miandare. H.K.:
Mirvaahefi, A. and Hoseinifar, S.H., 2014. The effects of
dietarv Immunoaen® on innate immune response, immune
related aenes expression and disease resistance of rainbow
trout. Fish and Shellfish Immunology. Vol. 37, pp: 209-214.
Zhang, Q.; Yu, H.; Tong, T.; Tong, W.; Dong, L.; Xu, M.
and Wang, Z., 2014. Dietary supplementation of Bacillus
subtilis and fructooligosaccharide enhance the growth, non
specific immunity of juvenile ovate pompano, Trachinotus
ovatus and its disease resistance against Vibrio vulnificus.
Fish and Shellfish Immunology. VVol.38, pp:7-14.

Ya.

Y.

.

YY.

Y.

Y¥.

Yo.

Y.

Yv.

YA.

¥a.

fe.

.

fY.

FY.

F¥.

Hoseinifar. S.H.: Eshaahzadeh. H.: VVahabzadeh. H. and
Pevkaran Mana, N.. 2015. Modulation of arowth
performances, survival. digestive enzvme activities and
intestinal microbiota in common carp (Cvprinus carpio)
larvae usina short chain fructooliaosaccharide. Aquaculture
Research. Vol. 47, No. 10. pp: 3246-3253.

Hoseinifar. S.H.: Mirvaahefi. A.: Merrifield. D.L.: Amiri.
B.M.: Yelahi. S. and Bastami. K.D., 2011. The studv of
some haematoloaical and serum biochemical parameters of
juvenile beluoa (Huso huso) fed oligofructose. Fish
Physiology and Biochemistry. Vol. 37, No. 1, pp: 91-96.
Jung-Schroers, V.; Adamek, M.; Jung, A.; Harris, S,;
Doza, O. S.; Baumer, A. and Steinhagen, D., 2016. Feeding
of beta-1,3/1,6-glucan increases the diversity of the intestinal
microflora of carp (Cyprinus carpio). Aquaculture Nutrition.
Vol. 22. pp: 1026-1039.

Juna-Schroers. V.: Adamek. M.: Harris. S.: Svakuri. H.:
Juna. A.: lrnazarow. |. and Steinhagen. D.. 2018.
Response of the intestinal mucosal barrier of carp (Cvprinus
carpio) to a bacterial challenae bv Aeromonas hvdrophila
intubation after feedina with B-1.3/1.6-alucan. Journal of
Fish Disease. Vol. 41, No. 7, pp: 1077-1092.

Kumari, J. and Sahoo, P.K., 2006. Dietary beta-1,3 glucan
potentiates innate immunity and disease resistance of Asian
catfish, Clarias batrachus (L.). Journal of Fish Diseases.
Vol. 29. bp: 95-101.

Lam. K.L. and Cheuna. P.C.K.. 2013. Non-diaestible lona
chain beta-alucans as novel prebiotics. Bioactive
Carbohvdrates and Dietarv Fibre. Vol. 2. bp: 45-64.

Li. P. and Gatlin. D.M.. 2004. Dietarv brewer's veast and the
prebioticGrobiotic®-Ainfluence  arowth  performance,
immune responses and resistance of hvbrid striped bass
(Morone chrvsops x M. saxatilis) to Streptococcus iniae
infection. Aquaculture. VVol. 231, pp: 445-456.

Machado, M.; Azeredo, R.; Diaz-Rosales, P.; Afonso, A.;
Peres, H.; Oliva-Teles, A. and Costas. B., 2015. Dietary
tryptophan and methionine as modulators of European
seabass (Dicentrarchus labrax) immune status and
inflammatory response, Fish and Shellfish Immunology.
Vol. 42, pp: 353-362.

Merrifield, D.L.; Bradley, G.; Harper, G.M.; Baker,
R.T.M.; Munn, C.B. and Davies, S.J., 2009. Assessment of
the effects of vegetative and lyophilized pediococcus
acidilactici on growth, feed utilization, intestinal colonization
and health parameters of rainbow trout (Oncorhynchus
mvkiss). Aquaculture Nutrition. Vol. 17, pp.73-79.

Mohaier Esterabadi. M.: Vahabzadeh. H.: Zamani. A.A.:
Soudagar, M. and Ghorbani, N.R., 2010. Effect of dietarvy
immunoaen prebiotics on arowth and survival indices of
aiant sturaeon (Huso huso Linne, 1758) juveniles. Journal of
Fisheries. Vol. 4, pp: 610-672.

Morshedi, V.; Agh, N.; Noori, F.; Jafari, F.; Tukmechi,
A.: Marammazi. J. and Paaheh. E.. 2018. Effects of dietarv
xvlooligosaccharide on arowth and feedina performance,
bodv composition and phvsioloaical responses of sobaity
seabream (Sparidentex hasta) juvenile. Aquaculture
Nutrition. Vol. 24, pp: 1796-1803.

Mussatto, S.l. and Mancilha, 1.M., 2007. Non-diaestible
olinosaccharides: a review. Carbohydrate polymers. Vol. 68,
No. 3. pp: 587-597.

Osuiawe, D.l.; Obiekezie, A.l. and Onuoha, G.C., 2005.
Some hematoloaical chanaes in  hvbrid catfish
(Heterobranchus lonaifilis x Clarias aariepinus) fed
different dietarv levels of raw and boiled jack bean
(Canavalia ensiformis) seed meal. African Journal of
Biotechnoloav. Vol. 4. pp: 1017-1021.

Poorbaaher, H.; Hosseini, S.V.; Hosseini, S.M.; Aflaki. F.
and Reaenstein, J.M., 2017. Metal accumulation in Casbian
sturgeons with different feedina niches, condition factor,
bodyv size & aae. Microchemical journal. VVol. 132, pp: 43-48.
Prvor. G.S.: Roves. J.B.: Chapman. F.A. and Miles.
R.D., 2003. Mannanoligosaccharides in fish nutrition: effects
of dietarv supplementation on arowth and aastrointestinal
villi structure in Gulf of Mexico sturaeon. North American
Journal of Aauaculture. Vol. 65: pp: 106-111.

Ramezani, S.; Eshaahzadeh, H.: Saeimee, H. and
Darvishi. S.. 2018. Subvearlina Siberian sturaeon Acipbenser
baerii fed a diet supplemented with ImmunoGen: Effects on
growth performance, body composition, and hematological

YYA



(DOI): 10.22034/a€j.2020.115584

Scientific Research Journal of Animal Environment Vol. 12, No. 3, Autumn 2020

Effects of yeast cell membrane prebiotic (immunowall®) on growth
performance and hematological parameters in juvenile Persian
sturgeon (Acipenser persicus)

e Soheil Yousefi*: Fisheries Department, Faculty of Natural Resources, University of
Guilan, Sowmeh sara, Iran

e Maryam Monsef Shokri*: International Sturgeon Research Institute, Agricultural
Research, Education and Extension Organization (AREEO), Rasht, Iran

e Hamid Allaf Navirian: Fisheries Department, Faculty of Natural Resources, University
of Guilan, Sowmeh sara, Iran

e Seyed Hossein Hoseinifar: Department of Fisheries, Faculty of Fisheries and
Environmental Sciences, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran

Received: July 2019 Accepted: October 2019

Keyword: Immunowall, Growth parameters, Hematological parameters, Persian sturgeon,
Prebiotic supplement

Abstract

In this study, the effects of the prebiotic supplement, Immunowall® was evaluated on
growth performance and hematological parameters of Persian sturgeon (Acipenser persicus). For
this purpose, juvenile Persian sturgeon with an average initial weight 47.78+0.39 were randomly
distributed into nine tanks (500 1) with triplicate treatments were fed by basal diets
containing 0.5%, 1% prebiotic supplement and a diet without prebiotic supplement as control
(0%) during 8 weeks. After the end of experiments, no significant difference was observed in
growth and feed utilization parameters in fish which fed by experimental diets comparison to
control diet (P>0.05). Assessment of hematological parameters showed that red blood cell and
hemoglobin were significantly higher in the fish fed diet containing 1% compared to control
(P<0.05). Also, no significant differences different were observed between other parameters
including white blood cell, mean cell volume, mean corpuscular hemoglobin, mean corpuscular
hemoglobin concentration, white blood cell, neutrophil, lymphocyte and monocyte (P>0.05).
This study revealed that administration of 0.5 and 1% Immunowall does not have a significant
effect on growth parameters and food performance. Also, using a diet containing 1%
Immunowall can significantly change some of the hematological parameters of Persian sturgeon.
For confirmation of the positive effect of prebiotic, it is needed to study biochemical parameters,
immune response and fish survival rate after pathogenic bacterial challenge.
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