P (o (o b 39553 8951 Chliko 7 gtaus & (glamglho (ous

oS 35 o Jlad el posio g 5955 g 995l alite gl Ol 5T (gldumn o (o 2
Huso huso (Linnaeus, 1758) ol s azs slodg, U gwg ySo

Q‘)"‘ ‘ulf; aulf)f Gsu...lo &L.a 9 6))3Lm5 ra}l.c olKisls au)L...u )Ln)l.....u‘
Jgims sainsos”: HOSEINIfAr@gau.ac.ir

ANVNY 2l ol A/ AN D ey o b

]

0 (51009, SUgng,Son oS5 p Jldjue jodio 5 19355 35 Siigm £95 90 Alisie olaw SIS (qu) p adlllas ol 5l Sua
oy bla ol b asn adis Joli a5 o plol dolas "Ll #,b o LB o s ool 0e (HUSO husO) ol s
Jo 2 09 (LSS Y 5 Lo B) sald 09,5 S5 olyem 4 5355 358 wo )0 ¥ 5 ) g bl jade w03 ¥ ) (ol lae Lo
slasl jo o A% 59i55,85K 0l 5 Jlad ul jede alie zghiw (g5l ciulejl lo o L atan £ Sae 4 5 (g5l 0D
¥ w we) ‘5)).‘0 )‘ (LQAT Cnd 9 MY ..Lw‘ 61.6'0 6;51.! Sl c).m\.u_a.w.l) L.SLQ 6),.5L O‘«A.'.I) LS‘ 039, Lgl;a.us)Su.c 0,99
-~ AL S sl g losine Bl g en Ssnn €5 90 nl 65,50 45 05 )T 1 (S aslllas ()l gl wd w) p 2utS
Y Lo 50 S ael slos S sl ial38l e cppiian (P> e /00) olas lias sals [l b awslie o pdles; gl
S sSL o (P < 10 0) wisls jlas Syl sre NS sall Ll 45wl cdnlive 5355365l 0o )0 ¥ 5 jesxe oy
ol Hlad lo gme ialidl (he 0,90 b 0 (Sdgmy lojles seled jo cpdican) Glag iSL S ol 4 SCaSYaL
0095 oanlie 55355 355 003 ¥ Jlast 13 s iy Blod ol 518 (P < ++0)

Ble Jd oSS Vorl (slacs 2L eslosy) SUigeg e ¢ 59359 39Sl Jlad o yoee TgualS o BTSlg

Kl lole 005, a5 il oo Cuedl P> Cys oo

5 @S slaigis G Sl abd Gl cege
Sl o e leda plele sl
ollse e ailen .(Birkbeck et al., 2005)
4 Gl Bl Glody, SUgmsSee Sl
w3l g Ssle Gl cble (silsn g bl
Jlite SlSb g Gliee (ol plnsns (2155 lo
Hansen et ) wsis 1550 00y, b SL Cores

sllhow o a5 ooy, Sw Glos i3 albs
sSiws ;o Wgh oo bl 3¢ 5 Slga, « S o]
JS5 5 ead Sieme 5 obel
spa> 4z Swies e 1y losy; Sbgmg S
sl lale (3155 olCiws )3 (oo slags ST
aolez Ay ;o (gogaone Sledbl Lol el onds

e el e 5l 5 e g 95 ¢l il ¢ 29,50

Ol 09>y dube ol SL aslex e a4
ol 3l @b coenes wls (Nayaka, 2010)



IWAF F ol cpgu Jlw

6290 63 pole & i

o U sbgls lale 3,5, €t al., 2009
Coenl Jdo @ Jbgls g culsS adg Cax slib
9035 4> 95 Oy90 ormbplBd 4 Jlad sy o
JLé .(Pourkazemi, 1997) coul aul aswg
&S Cwl g b plebe sle 46551 S ol
9 woyn s b gl o any s
aibios oyop e el 43S JLgls 33
sla 3155 o2, e (Mohseni et al., 2008)
» LQ «_i..:j.u).’ u‘)." 4.....@) )o 0 ).m.u.a
slo 5L slaws lidl g 6l 03y, SUgmg S
ple b sl 039, Slgmg, S j0 i ol
g_é..\.m L: )..ol.‘> 4.:.]”440 Q"‘)"L"’ CA.MJ‘ R L}’“")‘)f
b o slodg, GUgmg S ot Jomilly (pss
Seie ogill malyr oo 4 (] ols Bgw g 2L
LS'L\'C 3).._’> )é u_ius.uo).: &9.) 99 )‘ oolasu! L:

Ll pdy g0

L sigy 9 dlge
g o)§ Ls:)L.M: g.;l.b.p.?u 5 oKs "| Je axdlas U"‘
F Lo @ Qlﬁl s Sladd duawge 4 M‘B
39 oSk b le ale Ld ae ol plol atan
5 ool Sl o dugs o855 2,5 VV/E £ /08
Amog> ) dxdad YO olows 4,,)51 d)lf)'Lw )'l o=
R LS}L*“ o).:.>'-.5 Lg),..J Yo uu){f).uls LSL“’
2olga o ale azn 5LS 0550 5S>
Slga sl Siw 5l oolitul b pglae job 4 la S
ol pdy Oype 655 e edlr e 4 fate
g ol plodil (Solal alS b S B o )
Y o)) Gl pobw bl aloas oo opl o
o g 85988l Sismp g5 90 (doye
Saccharomyces cerevisiae ,osw) Jld &

7Y

839, ;0 6,5b Corex Jloys olaws @l., 1999
2 Sl Sedgere oLV by lale
2ilige p)5 5 Silonré 5L V" Lyi g 05

(Ringo et al., 1995)
om0 LS Gany | eolaiul L2 sl Jlu o

sl 009y SUsmgySon ;5 i Cuz Ol e
2Ll galy> S 4 Gl G3ls Ggw g L3
Ll oals 13395 5 (glodag Cowal 5l ashe osdlly
s JB e ol ol 5 e San
Slaws b SO ST g ald, SO el &S s
S g odd 039 sla Sl g3gue
Collin et al., ) socisn sguge |, Lo ceodlos
Pl sl e g 0, sl e 4 (1999
(Schley and Field, ) w)ls olpwa 3G
o) &ly ,0.2002; Merrifield et al., 2010
9 odd eSS ibe o o SL by LS S
aws cpl olows o8l g ol gl 1) el
SIS oo @l (6l 005, SUgmg Se,s s 2SS
Jyame opyeqe (Marteau et al.,, 2001)
8oy oy Sadl doSgn p yess 5l Jol>
Short chain fatty acids; SCFA) ol
&,k 3l a5 (Mahious et al., 2005) swn
e 551 g Olgieds g oud Qi 039 poadiyl
D3 Sgrte 9 gyl Cugll com (Gljee 12
Sute 505l (A5 sl @l Kigh oo (13 Olge
w5 Swlejl g ab) loasls b Sgm
RINQGO et ) ol sowl cuvs (b3l cilies sla

.@l., 2014
Al eyl plele alex 51 6L lale
S e R e
ol s 55y G 5l g Coy Lo b 04l

Carmona ) us,ls 1,3 olal las 5 a0 iSS



e 3955 9 395l Cilices gl Ol 1 (gldmlio (o) 2

VoL clsS Fe SO jleolaiul b dlol> s
o g oo bod ol gl ity & 2o (Lo
aiws 50 b o 1 51 e 005 ags by &g
) Jowe 0 Brae by U cslin sl (g
)09 Job ;0 0l 5,laeS (OIF sile ax o
¥ ailis; g G 0> U la ale b azm iolesl
5 Shosw) wad wdss bl o op> b L

OYAZ e

Slge aiad adis (Jus e var. ellipsoideus
ool dged Wl o Ay Sy ol oolaiul
stle gy dbgw o)1 paiS o)1 ale o) Julis
Sy el = (Gome b JoSe g ()
Il e 0y apd sl () Jguz) 090 o Jog38l
o Sigm py lie gl ol jon 4y Sis 4yl ols
W05 bolse aado Ve Soe 4 g odds (g8
g ool adlal mle adgl slge yuls Lol 5l
o 0 ploel 4830 VO Cue 4y (40,5 bl

(Yousefi et al., 2012) soliiw! 3550 a3l o 6y o 35 (2 booult w5 35 9 321 ) Jgu>

0 yu> 6‘}"."

IARVARA
AR

;
5
.
;
;

N
AN
YV
\AIAS
aUff
an-

Rl o5

r:.hf 0)]
2l e,
g 29,

Sne JoSa

Y

(Olpl o) juob cwl ®
BHT) Ry 6“59)“\'3'“ VIRV

Slle 51 6o isai Bl b @ 0,59 sle
slaml jo ol sl (K )3 cele YY 5l o)
0,90 lel jo 9 (ol dzu axhad VO slowd oy90
obil Bolas jshy (1SS 0 5l 2l Vool
o ol b as olKiolejl a4 Jlasl 51 o dios

00D ALLS pu 4>l ) (o3 435 (g 3l L

7Y

coS 5y eal obml Gl wyp jelate @
Slasi (ale L8 azw 8g) ;0 ey SUgmg,Sie
s 8L S slaws (S ol sl 6251
Al G (6 55L s isred 9 pdy S
gobw boads Jl e bt 5 4SSy
Umﬁ 0,99 G‘M‘ B u_i».a}u).s &945& alises



IWAF F ol cpgu Jlw

6290 63 pole & i

5 @lolid (i Slasie ulaly 039, 09

.(Peter and Sneath, 1986) wus 5l
» el S sl amily coeal 4 a2
Clla (ogas ;5 (BI85 nogdle (plo B9
Sl CanS S5 5 b ole az (g)lnS e
ol sles Jols o a5 lo sl S (s84,
(Oledl g el WTW olKiws 51 solazul L)
Oximeter, ;I oslitwl L) Jglmo y5unS]
PH 3l sslecwl L) of pH (0xi320/set wtw
colae «(323- B/setl-wtw.Best-Nr100745
Cond  olKiws 3l oolawl L) (598 9 oSl
5 63 o3l wlyy, &g 4 (3301/set wiw
3929 5 jlesd (o amlie (lp ad oo
Jlio! mhw ;o byled o b dxe S
Wb S bl T Po< el
oSl gl amls wix ge3l 3 ANOVA
ookl (Duncan's multiple-range test)
5l i ooy e ools (Zar, 1994) wo 5
ArC Sin) ugiw ST &g a0 o 3J6T ploxl
51 oslaal b s Lol (slajdUT ads” wsas 0,91 4o
L b )loged me i 5 Y Sialng) SPSS l3al o5
b, o Excel, 2007 S8 a5l eolatl

b plil jeaig

0,95 ol ;5 1sl 035, SUsmg e ()2 S
039) SUgwg, S pduun) o ,xSL S slaws
£ IVY s 4 SVl sla (6 55T sloss g
039) 039 PS5 3 S axly YIFA £ -/VQ 4 F/AY
2 Yy Caw) slag SL S slawd polie og
oo dize Zohw booad 405 b ol JS
ol o3ld (LA VKA o 55i579 398l 5 JLed il

7Y

Saon ol ool gitwd Joyiel OF b e g
N wllS peeSlin Jelre o 4l £e e ale
oyl Ol b g 5l o g o0d dtuds Qo)
Olsenetal., ) oz a3 .5 |5 ol aaiges o
JolS 38, o 5l e o Jee opl a5 (2001
Sz b ogd oo il par ()5 o slags S
et e Joiml S ool ey
oileds g slodg, SUgmg, e 2L SL aale
5 ool 5 g SesVarul oSt sl
son 3 aisaleazn 00g) )0 pdycuns slag St

g atls Jless! glas
digas phaiie Ol b gisands g (10,8 Sgaead 5l
53, 5 oo LaSadlS (il SISl &5 b s
Jol5 a5 5l e 005, sla diges i )5 Ll
O3l 4 5oged 3gen jskiie 4 g Gje (Dlhgiome
Sipe Sl om s S Jie Jopl e gl
Si Jsloa 51 ool L es, gla diges (po5el
Vol wds (asye +/AYNaCT WYY L
Cot ol A gl S8y 5l aue 8 Ay v
e Y Jole ez Sgacas DS Ll b
S cudy e slo oo ay g o axile i
L S sl e jshate ) PCA L T
CeiS e 5 (039, SUgmg e )0 S927ge sl
MRS | DeMan, Rogosa and Sharpe
(SeSY apnl lo 6 55L slasd (e Cu2)
Rengepipat et al., 1998; Mahious et )
O9awlbisSSl S Joe pll 51 e @l., 2006
byl 5o g BUI les 5o 59, 0 S 4 b oy
(Mahious et al., 2006) cé 3 & 50 slsa
2 6L OaemlisSl Gloy (0 (6 )
5 (CFU) (S axly o )8 cus ey



e 3955 9 395l Cilices gl Ol 1 (gldmlio (o) 2

5 20y N ledd izred g lend 90 (nl G )0
I o P>/ W0, cunlin wall
YL eads 4l e o )l S BB
P <o 1o0) o somlie vals g Jdpé jetke
olawy 4y SeSVawl las iSL () s gy
obed yo a5 ol ol pdycenm slas S S
Sl Sgmon booad adi gbajles
moy lojled goled G Bl (0l 5l 5 2ol 2l
Al oanlin gyl gaxe B! wall 5 Sigw
G Gl (i (V Jgo2) P < 1)-0)
J5 ool 4 SVl gl o i5h e
VoL oad adws Jled )0 ndy S glo 6550

0,5 ousline 55355,8 oSl wsyo

Log CFU/g
N w E=Y w (o)} ~

[EEY
1

KY I

sl xSt 5 ool el
wis slajles sales ;o (sl 009, (Sligag,See
Sl Gl e 0y93 (b )3 Ssmn boud
Ol o 38 g yles pl e syl e Dol Ll
P > o 1-0) ati canlie dals 05,5 5 Lol
2 SVl gl xSb slasd () JSK0)
Wi sl ole LS am ol 0oy, Slsmg,See
0,99 Sl )3 5555,855 ) sl 0p L ond
@ o> 4 558985l sy V(o380 ol il
boaslie )0 Lol (Aaldl o g)ls (g 5k
(F JS2) P < «/o0) o aals g 7Y s

PR S

6517 LgLa:o).:_'? La W) 44..\:.: Lng‘smLo 9O (eied
6 5SLoolows yuolidl Jled e adte do 0 ¥ g )
cime 3] Ll wh odnlie SiSYarul sl

1%

2%

Ay i ) com p1) s Cams ) GGy S5 Slass p 595598951 b gy ilike wolie Wl 51 - IS
2lo Jud 4z (5lodgy (Uigmg s 5o (009 (339 p 05 0 (SUS

7¥



IWAF F ol cpgu Jlw

6290 63 pole & i

Log CFU/g
N w E=Y v (o)} ~ o]

[EEN
1

L

1% 2%

w2y o ) e ) iy Coms ) G SL S Slawi g Jlad pud pocko b S gy ilie ol Ol i - S
Blo Jud azmy (slongy (Uigug ySro 0 (0895 39 p5 30 (S

10V OT slos 62 40 05 ee OIVY E/¥
VAV £-1-5 U1 PH o5 le 4z, YEIFA
e FIAL Eefo) LTSSl colan colls
32 S e S VP Ol 6yed e (ile p e

Sg Hlwgs

70

Sl (S sl
5 Loyy sobed po lulyl (LS g2y 4 azg L
Sazly (e (Sl gl 59959 @l ol by
polas 0g. ol S sl yes s ) G&iu}—‘
9 890 Job yo lawgie jsb 4y Joloe (5nS]



P (o (o b 39553 8951 Chliko 7 gtaus & (glamglho (ous

7 -
<
6
b
5 ab
d
=)}
4
o)
LL
O
s
-
2
1
0
ald 1% 2%
7
<
6 b
d a
5
=
) 4
LL
O
>3
o
-
2
1
0
ald 1% 2%

S ASL slax p (@) by joso g (W) 9359895l b Sy Gilide polie Il Y Jsb
1SD) bygiuw - plo Jud g slodgy GUgmgySn 1o (099) (339 015 10 ST 9oy 0ty IR cns ) S Yol
(P< o[+ 8) aitd 15 sz ST g1 Wglitte By y> b (il

ohlo b 432 (slods (SBipnts San spiyumt Sl Sty JS SIasS & S Yokl slos 55T (1) G ¥ Jpaz
Jlab e yosin 3 55353 95ull ilishn ki ) 4185 1 53

KW IR 4 KWSES KV.10W
BIFYEYTY Y/oYE - (AF° \0oE < YE 5555 5,865l
i . . A TVC L LAB e
YIA-£-80 YIFed VY \OVE /Y Jlab yeé o

P<+/+0) sxs S gime B glls Sglase Bg > b (0Xileo +SD) s s,

77



IWAF F ol cpgu Jlw

6290 63 pole & i

ple b 4 sl 039, SUgms,Som )0 piycens;
S ,SL ol oS cul Jb o cpl ol
losg) SUgmg,See 5o 055 Sl Ho SeaSYa!
5 JWine yede Lot wds slaale b ax
A g job oy V558,555l
gobw adlhe o pliv mbs og wald )les
ole b azm 03, 55l S dgiul iz
addllas jo aldl OYAY (0,51 conl ol Canay
3 SV sl 515 s (s 5T
Voodsl sl 4 barye (slosy; SUgmg S
w5 Oddgnl e GRIBIL s 0e we)o
Al el s 0dg; slo GuglewlisiSY Cne
Tob 55,10 ol aslllas la atdly L Ll jon
555559 5 S SLusSl lle b Sy chlies
Slass il 38l s (5510 (ixe sl 4y 0y 5L
Glosg, SUgms,See 5o SeSVorwl lags St
Razeghi ) wss  osn 0sil 5 ol Ui
Mansour et al., 2011; Akrami et al.,
Sl (Voo V) ol Ken g LI a5 Jl> 0 (2013
85 3955 85 Sy Alike sl 4 wis S
Seboly 9500 039, SUgmgSee  (paFie
Li et ) o,lu (Litopenaeus vannamei) . ,¢
bl p» Gate 15 ol adlhe s .@l., 2007
Al Gl iSL g wil e S5 Dlallas
Pl G)lsS oiws jeldy S S5V
9 00V 55585855 SiSgmn slesd 50) wituslss
5 0090 o3 | 59555 A8l peta (de)0)
2l Ml anS y codl 5 slaws il
"Yloisl ey Sldllas 5l S b Lol asllla
g o3liiul 9590 SSsmn Ol WS g9 5l (SBU
GRIB oy ol rimen Sl (62510 0920
2 SESYarl glag S

slawi o Jee

7V

6T o0, LS Hels spe 5,k 5l eSS gm0
SSbb Glie g a5 ) licsste Jalge )LL;
sdee gl 1) Bolen Jolse b agzlse o
59, 2L SL 8 (Schley and field, 2002)
S SL glyl ) Glozmn asgome Jolis ole
" skl sl 9 B sl (sl
@ sl 03g; Slgmg S ;0 29290 sl iSL 5L
1,38 ¢ cdge L (indigenous) ey Jso
<5t .(Olsen et al., 2001) sewn (transit)
039, dxbo sla (6 5L alex 51 SSY il sla
a5 6ob) il oeal ojgyel a5 s (4
Wl Sgmn b Shemgn Oy 4 x50
oy (Ringo & Gatesoupe, 1998)
Slgm gy «Dbiwl s polai oS 0 iy 52 Slasn
Sy et 256 SaSVarwl 5 Sle
Conlin byl 1 a5 540 0 039, PH zalS 4 y2ia
a8 o ol |, S Yol slas 5L o) sl
&S cpl 9925 L (Schley and) Field, 2002
5l 805, 50 SLSY apl glo (5 5L gl
Blo oudbl gl o5 ol iales 5l oLabe
Jeb oS 55, YT U3 el ugil3l ol
Ol bl ol Sl (el Jlar 9 (g9 08 (00l
Sugita et wes oog, & sl 5> by 555U
al., 1985; Ringo & Gatesoupe, 1998;
Hagi et al., 2004; Askarian & Kousha,
50 SeaSYauwl slas xSL olaxs iols3l (2007)
oy Sl oS olye 65,0 Goyb 3l e,
aalem JLis @ 1, gaiesgw OIS aijls  Sagu
ol mls OYAR 8 cs g Samlye) cll
pode 5 3555855l (650 ol oLt allas
sk S shas b S JWdne



e 3955 9 395l Cilices gl Ol 1 (gldmlio (o) 2

gobe RIPl e ol JB ol opx
255 18 e wde slags ST

&lw

2le 8 azm 009 59189500 g sl ) p
3T olKisls 6 ,58s b, (Huso huso)

(Ol Slindos g psle

Ao Ve

(oo Sl 0 Ssen 5 b Sggn
Ao VYo 5 e e L]

RS Ry E N R R e L
AYAS o (g g w5 LS slasle
Ogie 9 il Wi ol SIS ow)
Jb el g oy sla a2 ls Q3 (g @
ke alxe (Huso huso) s> el
YA Slio oolanls F o jled ool s
Yy

Abdel-Tawwab, M., Abdel-Rahman,

A.M. and Ismael, N. 2008.
Evaluation of commercial live
baker's yeast, Saccharomyces
cerevisiae as a growth and
immunity promoter for fry Nile
tilapia, Oreochromis niloticus (L.)
challenged in situ with Aeromonas
hydrophila. Aquaculture 280, 185-
189.

Akrami, R., Iri, Y., Rostami, H.K,,
Razeghi Mansour, M. 2013. Effect
of dietary supplementation of
fructooligosaccharide (FOS) on
growth  performance, survival,
lactobacillus bacterial population
and hemato-immunological
parameters of stellate sturgeon

7A

gl Gl Shilse a1y ) ooy, SUigmg e
mlo a5 sas e lis opx ;0 et 5,0
2 o@lsl ool eolizel Sl s pli
Oreochromis Lo s slesy, (sligmg, s
Abdel-) s 5,155 (niloticus)
Sgmon IS ,ek (Tawwab et al., 2008

rore bamlie [0 i L5 59555,555 )
S SL S g olaas aldl anee po JUad e
Slos 2L slas Ll ol plis SrSYa
rmtlog Bl jodee (650550 5l g STV
a0 Yol 59559 355l g Jladnd a9
Seio slo 6,5l Sl 990 (l8E Slge (el
@ ol SsYarul o xSL all oo sl 0o,
M oo )5 00t 4525 slo w3l ady
P35l g See ap dialy 0y sl b o calple
03,5 oo oduzmy sl slge 5 U wies 5,500
WS el ol glp 1) pels (olie slge
&S 5,90, (RiNgo & Gatesoupe, 1998)
SVl slag iSL sl 5l 9550 2138 olse
Lol olaws g 4Bl ad, Cepw 4 Ll gl o2l
yol> aslllas ;o g9, iz a5 Wb oo (il

el 00 oamlice j
Sl QT 3 S adlas pl ol ggee o
e 0 @Yk @bl JLd sl jedee 5 551575,855 I
5 slass Aol g sl 00y, SUsmoSee <S5
Sl s asm o ls SasVYarw! o mSL cos
oRIR e Sy 2B 5959 5 SoSs
9y ol 3l eyl SaSY ol Gl (658 slaws
moy ol 3l Syl ey Vomhkhw ) eslal
Slp b JoSo e 4wy (o S0

od.oT Cawdo @Lu wl.w‘).g



IWAF F ol cpgu Jlw

6290 63 pole & i

Cai, Y., Suyanandana, P., Saman, P.,
Benno, Y. 1999. Classification and
characterization of lactic acid
bacteria  isolated from the
intestines of common carp and
freshwater prawns. The Journal of
General and Applied Microbiology
45(4),177-184.

Carmona, R., Domezain, A., Garcia-
Gallego, M., Antonio Hernando, J.,
Rodriguez, F., Ruiz-Rejon, M.
2009. Biology, Conservation and
Sustainable  Development  of
Sturgeons. Springer publication,

467 p.

Collins, M. D., Gibson, G. R. 1999.
Probiotics, prebiotics, and
synbiotics: approaches for

modulating the microbial ecology
of the gut. American Society for
Clinical Nutrition 69(5), 1052-
1057.

Hagi, T., Tanaka, D., Iwamura, Y.,
Hoshino, T. 2004. Diversity and
seasonal change in lactic acid
bacteria in the intestinal tract of
cultured freshwater fish.
Aquaculture 234, 335-346.

Hansen, G. H., Olafsen, J. A. 1999.
Bacterial Interactions in early life
stages of marine Cold water Fish.
Microbial Ecology 38(1), 1-26.

Hoseinifar, S. H., Zare, P., Merrifield,
D. L. 2010.The effects of inulin on
growth factors and survival of the
Indian white shrimp larvae and
post-larvae (Fenneropenaeus
indicus). Aquaculture Research
41(9), 348-352.

74

(Acipenser stellatus) juvenile. Fish
& Shellfish Immunology 35, 1235-
1239.

Askarian, F., Kousha, A., Shenavar,

A., Ringe, E., Bahmani, M.,
Khorshidi, K., Matinfar, A. 2007.
Isolation of lactic acid bacteria as
probiotic from  gastrointestinal
tracts of Beluga (Huso huso) and
Persian  sturgeon  (Acipenser
persicus). Proceeding of
International Training Course on
fish Nutrition and disease, 5
September, Ghaemshahr, Iran, 27
P

Birkbeck, T. H., Ringo, E. 2005.

Pathogenesis and gastrointestinal
tract of growing fish. In: Microbial
Ecology in Growing Animals
(eds.Holzapfel, W.; Naughton,P).
pp. 208-234. Elsevier, Edinburgh,
UK..

Burr, G., Gatlin I, D., Ricke, S. 2005.

Microbial  ecology of the
gastrointestinal tract of fish and the
potential application of prebiotics
and probiotics in  finfish
aquaculture. Journal of the World
Aquaculture Society 36, 425-436.

Chiu, C.H., Cheng, C.H., Gua, W.R.,

Guu, Y.K., Cheng, W. 2010.
Dietary administration of the
probiotic, Saccharomyces
cerevisiae P13, enhanced the
growth, innate immune responses,
and disease resistance of the
grouper, Epinephelus coioides.
Fish & Shellfish Immunology 29
(6), 1053-1059.


http://ajcn.nutrition.org/search?author1=M+David+Collins&sortspec=date&submit=Submit

e 3955 9 395l Cilices gl Ol 1 (gldmlio (o) 2

Linnaeus, C. 1758)..Aquaculture
14(3), 219-229.

Mahious, A., Ollevier, F. 2005.
Probiotics and Prebiotics in
Aquaculture: Review.Workshop on
Techniques for Enrichment of live
food for use in larviculture, Urmia,
Iran. pp.17-26.

Marteau, P., Flourie, B. 2001.
Tolerance to low-digestible
carbohydrates:  symptomatology
and methods. British Journal of
Nutrition 85, S17-S21.

Merrifield, D. L., Dimitroglou , A.,
Foey, A., Davies, S.J., Baker,
R.T.M., Baggwald, J. 2010. The
current status and future focus of
probiotic and prebiotic
applications for salmonids.
Aguaculture 302, 1-18.

Merrifield, M., Dimitroglou, A.,
Foey, A., Davies, S., Baker, R.,
Baggwald, J., Castex, M., Ringg,
E. 2010. The current status and
future focus of probiotic and
prebiotic applications for
salmonids. Aquaculture 302, 1-18.

Mohseni, M., Ozorio, R.O.A,
Pourkazemi, M., Bai, S. C. 2008.
Effects of dietary L-
carnitine supplements on growth
and body in beluga sturgeon (Huso
huso) juveniles. Journal of Applied
Ichthyology 24, 646-649.

Nayak, S. k. 2010. Role of
gastrointestinal microbiota in fish.
Aguaculture Research 41(11),
1553-1573.

Olsen, R. E., Myklebust, R., Kryvi,
H., Mayhew, T.M., Ringg, E.
2001. Damaging effect of dietary

Hoseinifar, S. H., Mirvaghefi, A.,
Mojazi Amiri, B., Rostami, H.K.,
Merrifield, D. L. 2011. The effects

of oligofructose on  growth
performance, survival and
autochthonous intestinal

microbiota of beluga (Huso huso)
juveniles. Aquaculture Nutrition
17, 498-504.

Keyvanshokooh, S., Ghasemi, A.,
Shahriari Moghadam, M., Nazari,
R.M., Rahimpour, M. 2007.
Genetic analysis of Rutilus rutilus
caspicus (Jakowlew 1870)
populations in Iran by
microsatellite markers,
Aquaculture Research 38, 953-
956.

Kiabi, B. H., Abdoli, A., Naderi, M.
1999. Status of the fish fauna in
the South Caspian basin of Iran.
Journal of Zoology in the Middle
East 18, 57-65.

Li, P., Burr, G., Gatlin, D., Hume,
M.E., Patnaik, S., Castile, F.L.,
Lawrence, A. L. 2007. Dietary
supplementations of short-chain
fructooligosaccharides influences
gastrointestinal microbiota
composition and immunity
characteristics of pacific white
shrimp Litopenaeus vannamei,
cultured in a recirculating system.
American Society for Nutrition
137(12), 2763-2768.

Mahious, A.S., Gatesoupe, F.J., Hervi,
M., Metailler, R., Ollevier, F.
2006. Effect of dietary inulin and
oligosaccharides as prebiotics for
weaning turbot, (Psetta maxima



IWAF F ol cpgu Jlw

6290 63 pole & i

Ringo, E., Olsen, R.E., Gifstad
Dalmo, R.A., Amlund, H., Hemre,
G. I. 2010. Prebiotics in
aquaculture: a review. Aguaculture
Nutrition 16, 117e36.

Ringo, E., Dimitroglou, A., Hoseinifar,
S.H., Davies, S. J. 2014. Prebiotics
in  finfish: an update. In:
Aquaculture Nutrition: Gut Health,
Probiotics and Prebiotics (eds. by
Ringg, E. & Merrifield, D.), pp.
416. Wiley-Blackwell. New York.

Schley, P., Field, C. 2002. The
immune enhancing effects of
dietary fibers and prebiotics.
British Journal of Nutrition 87(2),
221-230.

Sealey, W. M., Barrows, F.T.,,
Johansen, K.A., Overturf, K,
LaPatra, S. E., Hardy, R.W. 2007.
Evaluation of the ability of
partially autolyzed yeast and
Grobiotic-a to improve disease
resistance in rainbow trout. North
American Journal of Aquaculture
69(4), 400- 406.

Sudagar, M., Hoseinifar, S. H., 2005.
The use of Optimun in diet of
grand sturgeon Huso huso fry and
its effects on growth factors and
survival rate. Proceedings of the

5" international symposium on
sturgeons, Ramsar, Iran, 9-13
May, Page 93.

Sugita, H., Hirose, Y., Matsuo, N.,
Deguchi, Y. 1998. Production of
the antibacterial substance by
Bacillus sp. strain NM12, an
intestinal bacterium of Japanese

\A

inulin on intestinal enterocytes in
Arctic charr (Salvelinus alpinus
L.). Aquaculture Research 32,
931-934.

Peter, H., Sneath, A. 1986. Bergeys
manual of systematic Bacteriology.
Vol. 2, pp. 1104-1154.

Pourkazemi, M. 1997. The survey
status of sturgeon fishes and their
conservation in the Caspian Sea.
Iranian Journal Fisheries Science
3, 13-22.

Razeghi Mansour, M., Akrami, R.,
Ghobadi, S.H., Amani Denji, K,
Ezatrahimi, N., Gharaei, A. 2012.
Effect of dietary  mannan
oligosaccharide (MOS) on growth

performance,  survival,  body
composition, and some
hematological parameters in giant
sturgeon juvenile (Huso huso

Linnaeus, 1754). Fish Physiology
and Biochemistry 38, 829-835.
Rengpipat, S., Phianphak, W.,
Piyatiratitivorakul, S., Menasveta,
P., 1998. Effects of a probiotic
bacterium on black tiger shrimp
(Penaeus monodon) survival and
growth. Aquaculture 167, 301-

313.

Ringo, E., Strom, E., Tabachek, J. A.
1995.  Intestinal microflora of
salmonids: a review. Agquaculture
Research 26, 773-789.

Ringg, E., Sperstad, S., Myklebust, R.,
Mayhew, T. M., Olsen, E. 2006.
The effect of dietary inulin on
bacteria associated with hindgut of
Arctic charr (Salvelinus alpinus
L.). Aquaculture Research 37(9),
891-897.



e 3955 9 395l Cilices gl Ol 1 (gldmlio (o) 2

Williot, P., Sabeau, L., Gessner, J.,

Arlati, G., Bronzi, P., Gulyas, T.,
Berni, P. 2001. Sturgeon farming
in  Western  Europe: recent
developments and perspectives.
Aguatic Living Resources 14,

coastal fish.

269-280.

Aquaculture 165,

Verscher, L., Rombaut, G., Sorgeloos,

P., Versteraete, W. 2000. Probiotic
bacteria as biological control
agents in aquaculture.

367-374. Microbiology Molecular Biology
Yousefi, M., Abtahi, B., Kenari, A. 64, 655-671.

2012.  Hematological,  serum Welker, T., Lim, C., Yildirim-Aksoy,

biochemical  parameters, and M., Shelby, R., Klesius, P. H.

physiological responses to acute 2007. Immune response and

resistance to stress and
Edwardsiella ictaluri challenge in

stress of Beluga sturgeon (Huso
huso, Linnaeus 1785) juveniles fed

dietary nucleotide. Comparative channel catfish, Ictalurus
Clininical Pathology 21, 1043- punctatus, fed diets containing
1048. commercial whole-cell yeast or
Zar, J. H., 1994. Biostatistical yeast subcompanents. Journal of
Analysis.  Prentice-Hall, New the World Aquaculture Society

Jersey, 662 p. 38(1), 24-35.

\Al



Iranian Aquaculture Society Journal Vol. 1, No. 2. Spring 2015

Comparative study of different levels of dietary oligofructose and inactive yeast
on intestinal microbiota of beluga sturgeon Huso huso (Linnaeus, 1758)

Seyed Hossein Hoseinifar
Assistant Professor of Fisheries, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran
*Corresponding author: Hoseinifar@gau.ac.ir
Received:06/11/2014 Accepted:1/02/2015

Abstract

The aim of this study was comparative study of the effects of two prebiotics, oligofructose
and inactive yeast, on intestinal microbiota of beluga (Huso huso). The study was done in a
completely randomize design include feeding beluga with diet contain 1 or 2% inactive
yeast and 1 or 2% oligofructose as well as a control group (5 treatments in triplicates).
Beluga (11.40+0.56 g) supplied, 35 specimens stocked in each fiberglass tanks and were
fed for 6 weeks with experimental diets. At the end of trial total viable lactic acid bacteria
(LAB) and their proportion was studied using culture based method. Our results showed
that administration of oligofructose or inactive yeast had no significant effects on total
viable bacteria compared control group (P > 0.05). The highest LAB levels was observed in
2% oligofructose or inactive yeast fed fish which was significantly higher than control (P <
0.05). The proportion of LAB to total viable bacteria was significantly elevated in all
prebiotic fed fish (P > 0.05) and the highest proportion observed in 2% oligofructose fed
beluga.
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