[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1401.31.5.7.7 ]

(DOI): 10.22092/1SFJ.2023.128424 ¥i(e) va-as Oll @Mads gale dlas

@ O g 3 — ools Lo

ObS %) SYTJ B (Blo bt g slaol SOUUT iy 2 S
S PT AdY cuS § (i y O Shos 93 0 > 40 (Oncorhynchus mykiss)

ol (Acipenser baerii) g puw (Blo Wl 49089y b 5TU yold g (i yle¥
TUsle e MK e

*s.yeganeh@sanru.ac.ir;
skyeganeh@gmail.com

u‘)fl‘LSJL““Lf':?"J"b’u‘“JLSJ)d"‘:‘S\“é"‘ a@‘d«amdw‘d‘aﬁ leJ ‘C_\M AJ;—\
Ol (OB «s508LES s 5 odsel i3 Gladla pdS (Mad a ple SLLESS diwin oY

\5'\437:&3);'3:}{}3)[3 \i~\ngT:a§l:‘)A@Jl3
oS>

Oncorhynchus ) QLJQSJJ VT3 Al slisl g slaal BT 55, (il Tobhe Sl e B b adlas
ACIPENSEr ) Olpr (s Aol LS sk 5 201 ST @t (oS5 iy 5,Shoe v o > (MYKiSS
CJ)SJ:-”J Yoo = L L)Jaﬁ \Y s rf;Vﬁ:Y’ 4\.:‘31 TR d\? S uchl.nwl] e Yoo U)b.‘.a uil 6')‘. W) rl:vl (ba.erii
S bz Jols Dl g u3 (PH) (BIKT (55 5 Cilisen sha b 55, 08 e (b5 (e (ol YO 055 Lo 55 s
@l bl Ly dad Asli e (,?,L; o syl ead ST g pf (20PH) ¥+ 5 (10PH) v+ «(5PH) & «(aals)
EP O cp ity &S (sush 4 (P<0/10) @il 55 dald 4 s (BIST 255 65l sl > by lajasls plos
Js o e Ol RS G cpl g3 (P<t/0) el e 10PH s O35 Sl as s g &LM:{\ Ujg o9 Ad)
u::’ﬁf )LLM L.J‘E.JJYL’ 10PH L: ol Ai.lx.? dla.‘h\vd wm;h (p<'/'&) Sy Jals 22 QT Q'xﬁ @M 9 1OPH )‘w.:: BL &lJ&
DL ol ot s sl Ol a3y oS5 o 1 (0500 10) ol om o (piomly 5 (Aess VANV eENE) ols
et (P<0/00) s Wl ule Sl i (obseas sk 4 10PH Sl 55 5L 5 53T LSL%&JJT Sl Ol &8 5l
S STL sl (p<e/+0) 5 BPH 5 aals las 5l mie b sk @ 10PH Jls s oy 5 3T ol
N5 b luls SKT 55, Sb g 0> (P<e/00) ols DU 1 Olsee o YL AOPH Jles s SS Yo
035y S5Vl clas Sl slas 5 5,18 Sm T @Y S5 wd) agasls  10PH L 55 o3 9e Rk
o 2050 B el s gl ol Sdaas (s Ao Vel 5 Sl en gl pme 5 Cots Ol (g (Bla Wb o

'”qu‘ slgig

239) 398 «(5)155 (Sl a5y cla sl (BT (55 o6y (2Ll SGWNT QLS

e s

va


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.5.7.7
http://isfj.ir/article-1-2670-fa.html

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1401.31.5.7.7 ]

Jale 5 €IS

hie Slse 5 Getisn 5l S8 bl Sluls ash
O aSs,sbas (Bhaskar et al., 2008) sii.a
S 555, Y155 sl g slaal 5l ol suiscdlS]
s (Taheri et al., 2013) s ls 1255, duoy0 AA 90>
L SYgame sl 4 ot o (5,000 0 Dj90 5
Gl SHOYAY (o3 5 500 (cumgh) 35,5 (00 YU 0393810535
L GVsams (pyate sbdls )5 0 ol e Sluls
(Bl i plo 89) olos)) Y g8l (35
ol Y O S S el
355 gl 5 oy calisee lag T g (b o linss

AT (Lo 5 S Slw))
ko sly Jlenl splod SO eyl il
SYgazme 4 (ale gyl hyleS (£ SYgame
5 Pl Sluls fos sl cwl )8 Jdean;
slogbsy Slonsn @ Ll Gpas o5 sl
CGT gy 50 g on oolitnl lodign 5 (olerd
5ok wlie slamesl (le sy (olardisn
Gpos g jlst (Selin GYSIT ol S
w3l (LS b 4 (Aspmo et al.,, 2005) wloas
OSsn Mg (L8 PH o o Slee Lo 4 YT
Sty 0y Job 5 SV SIS azye b IS
Caol ools plasl sgzay |, azxg cp e SoligS
calb IS sla sy, (Javaherdoust et al., 2020)
Wlosds JuSitd apmlgiel Y-V o3lail & olooizy
o ! (Meisel and FitzGerald., 2003)
L owoses ole olSy glae a4 auly o
X g Sl dpe ln e sla g8l
Jlduy Glaniing WS 18 eolitul 5550 ol
Ll s Jd e gp0le slogtisy s Job 5o
Oype b (Bl ol e 8T wnlp (b
Sgboo ST sy slbmypl L ssran
(Nasri et al., 2013 AYAA |, Ken 5 Cawgs yols>)
ez 5l Ssslen ool oadcdlSy] slogyess
Ktari et al., 2012; Yeganeh ) Jla s sl el
(et al., 2022; Reyhani Poul and Yeganeh, 2022
«(Khaled et al., 2012) Jyyuuds _zals Ul

dodio

g i N el 58 oate Sl B S)9n3]
Tacon and Metian, ) oS o <! Sl ,a8 als
shls olie b 4 g5l S ooz 4 ol (2008
Cedls g o adgi ) sl (288 Olge b 5 (635
3Gyl yo adss (Lovell, 1998) sls ;Ls
3o, Feoa SGop ) el o655 g0l Caenl
S oe JSa5 138 ange 1) Gl oy slean e
spiaew ;o olale 5,9, (Sinha et al., 2011)
2 L85 8 4 e (estas ladaze 5 o512
a5 305 (o0 s Lo 9 Al (sl il Jelse 2500
sbul Ll ly o ol alie s Luls o
sals gl il (Adel et al., 2021) 54 s
Sl g gt das Lo ol 5 256 solatdl s, o
5 0olizd) o)l Cowal plnl el a0 )Slee
OYA o) e

Jbo 2 (pansil 5 9e0) ol bl Wy Gl
ol s s (FAO, 2022) o5 fskeo VWA Y-Y-
aello) canl s 5,515 1¥AA Ll o o5 VYEAVAA
LIS i Gl ol OYAF-R Lol bl oLl
slea g slaal (engy coals ol Slaglss 51 oYL oo
Benjakul and ) og olis giw 5 laglgse!
Loa Sluls ol oo o pow (Morrissey, 1997
322599 3 (B (ametan ) (o S Sl Wl o0
I TSR CRC PSR P1E v S URe
Sleib G5 ool g 08,5 LT 51 a5, b ¥ gams
SYIJR odg Ol WA Jlo o olnl 3Ls
aoldle) sl o0gs 5 YAYAY joiS o LS .55
059 5l ey Yo sgas (WYAF-29 4l oLl 6,k
Blals 1y o F 8o v S 5, YT abe Sy JS
alox 5l Sluls plo as )0 0 g slix] g slaal 0o )0 10)
OYA0 ohlSen 5 s lwy) amsn JS25 (o
(Blo (nl Spae (b owds (e 4 azg bnlpl
5 obhgis, oy glaals o cluls o) polie
A bl gl SRl S 30 5 oS e a0y
odg Al o s (Sl b Slals (3, cnl ol oud
A


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.5.7.7
http://isfj.ir/article-1-2670-fa.html

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1401.31.5.7.7 ]

TV () VE4) ol oMk pale elas

Pll wgdoe o3l Sygn olnl 3 &S ks>
Olrl 5o 6k ool Soysy s el el (5
Olies VTR Jlo )3 5 098 cad (5155 435 S8
wldls) cwl oog 3 YO-Y )L lele odg

OYAF-39 lal adles Glosle bl
SNl By o pliixe guieddle 4 azg L
oeSgm b bl s ead abul lallas clil o ale o4
skt Sl 5 B 3505 (3l sl SIS
IR emin 350 S99 Glaie ) anS cul o Sl
SS9y sp & Olese Dldlas pl dex 5l aslesls
50 0 oxz Seln arte CriRlr ol 4 SIS
«Bui et al., 2014) (Pagrus major) ils  .ale
Kotzamanis ) (Dicentrarchus labrax) _b,s b
Pseudosciaena ) 5,5 s,; oo (et al., 2007
<=5 oel,le 5 (Tang et al., 2008) (crocea R.
o,lsl (Masuda et al., 2013) (Anguilla japonica)
s YW )Ken g (g 0l Sldllas jo yiored 0g0s
b sley o)l 0asdST i B pas (VYAY
2l )Y 5 cpgll 3y, o (Sardinella gibossa)
sl il e Sl (LS 0SS, YIS
adllas ;5 5 G lasewlsiel oS 5 g 039, (2L S
5 Javaherdoust 5 (\YAA) ) 5ee 5 Cusgsaly>
e 5l esliiul cete I Gl (V0V) (e
ol oz 50 LSS5, GYIUE ele Dluls B
oS B0 b slaalllas 5iSG Ll ond ounliv ale
g sbaal 5l Jols a5l eolinwl 56
2GRl S plsie 4 LSS5, Y1 sles
,»» (Acipenser baerii) (s, plo b o>
0ais 555 Byl o sy Sledlbl sla sl
gy ol sl Gadod Cpl 5l Guaa JA) L]
VU5 b slisl 5 sl 5l Jol> snscslsT
clompl @sY oSy wd; oflee n LSS,
039 Olgz Srmm (Bloel 2L sl 5 (L2)lS

M

2isS oo syl (Nasri et al., 2012) solisl s o dled
QS 158 colaiul 8,90 g5l laie 4y auiles oo ol plo
ools lis wlalllas ien (Erdmann et al., 2008)
2k G5By Sle Sme g Sl b S e
51 (Bggwald et al., 1996; Bui et al., 2014)
Sl Sl 4 Gl (SIS SloeSsn bl
03 b sl boyn ol Gl W i
(518,05 5 ol o Pl colls 5l a5 o5 JoSge
olsie 4 wiilgi oo a8 ol3T areal glasmsl (l5ee (2l
ASPMO ) 5405 0 Ll il 7 ,lae 1pabs aial (slaol
05 50958l oalolis olallas (BT al., 2005
Sote Sl spdipan p Wlgoe aaBCSILT ety
oK 5 Zheng wlllls ;o e et al., 2014
,» «Paralichthys olivaceus) ,a als » (Y+1Y)
PSSy oascdS] (atisn o a5 YV gl
OeSgn Sl oad ovaliv pdyeas S op>
;LQ) 9 J..v.:) Ju‘ysn Gmu 0> yO oolazwl Sy94 ‘5.3&:]
29350 0I5 Agd yo95 Esb Sl wans IR,
Kotzamanis ) il awsls ;50 055, b Sl Cones
aiwel gloonwl Jobs sgqe cp! JJs (et al., 2007
5 wan o ol Sute 13U lagaigy 5 bay W
i oolitl ba o158 bl s Lol el ous oyl i
i St wilg e ale dis ,0 esle ol 5l a5

(Espe et al., 1999 «\yay
o @55 (Acipenser baerii) s w  plowb
Olee g byl slaazl ;s 9 sy S5 sladilss,
Ss sle O 5l a5 el g0 ike (SB9n 45
Jeney and ) g o ooliiwl Jbgls Jlassl § CubsS
syl i Jezs bl 4y aisS ol .(Jeney, 2002
g Aoy azlys gl b ok 5l g5 0
Sdg Bl g wbiee Ghsn «SlsS o sl 4
Sop) aes s plaisl vz | YL e Lol
obele slaass 5l S .OYAY (ols, g Slle


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.5.7.7
http://isfj.ir/article-1-2670-fa.html

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1401.31.5.7.7 ]

Jale 5 €IS

2l o9 bl

039 b S (Blopl dae Voo (B ool (ol
29 4ks QS 53 pogad S el )5 PVEY il
P eoyas a0 50 Sl Voo o b i VY
28513 ke YO e pa 0 oS mie S
0F e 4 o6,k 0)90 59, VT (b 5l G baale
alejl sl e ol 4ds ciolej] sleo > b g,
Ve D (aald) i pabi gl LliE glao e Lol
Javaherdoust et al., ) cascdlT sg, 2,5 Y0 4
Y ooled 2 Gl g o5 onz )55kS o ,0 (2020
oy & azgl b owald oy ab ad Sl o IS
RVSNIN REPASSCPRVERWSCN | ST vE Y [F-SOUORIpR \ PYgW i
P L g (Casb, woys VA woyz Sy 7 s
ooll s ol sloo o s il o yis yo olié
Il Sl b GBI efsn pon o U
Gloyr b olie () Jsuz) wins asls el
alie 2olie lie g Dlads 5 aan A Sos 4y Liulssl
o3 ¥ liee g 5y 00 Lk 4w obe )5 (e
Sl OF e o Kes 5 ooile) 0 elnil (o 039
g 99 adl 0w ¥ o b ools ol woliiwl 8,90
b 5l eslil 9)50 O (Qlosd 5 (So3d Sloosas
ST CAVE V) PH oS il QAL /S) Lo
A Colan 5 (il S s FIAEIY) sl
0,55 Jsb 55 (roplu iy 3,500 DAYS/YEFY - /Y)
Al (5 S0l

I oy

bl 2 (GBCT (a9 509 g 0> Y S 5 U]
sole o0 ).u 9 KW ﬁl.?u‘ (Y”a) AOAC ij)
‘_;‘3),4.9 0> 9 asy )A-ﬂ-A‘Sl} ‘ST ‘Q’J”SJ" S
e (‘J’..".."‘L’"

25 gy golge
GYTU58 ol wlayls 5 oube T iy dnts
ouo&)

< ,Lsls Novozymes 5 s Sanles 5l VISIT o 351
a0 Fosles o ialel goyd olej B g ol angs
Slp (oo iy y23) aige Ll ol ()15 ol 5 il
OV tas g oo VO i 3T clale PH: A w5 o
(Oveissipour et al., 2012) el ol 5 6l a0
Y5 ol slisl 5 sbaal p,ThS Pl &
Obig A eale Sk 5l adsl pls esle plgie 4 (eSS,
VA Cews b)) & oSl oy A ol S
axly Slisdos g pgle oliils olislesl 4 (S39/ 539
g sbuel wlud 1S ol> jshaie @ ol it ol
ax o Ve sl o g (S gk o slisd
Pn MWy Glp b WS B e oS sl
slis| g slaol gladigas 51 0,5 O« lail ( SBIST sy
o 9 ehjolesl ol )3 ile ax e Fogles o)
aisy, yelaks YO Sloplogll 5 (ad (isan
PH) (V) Slawd 8L md o Voo Glie o 0l
Glodbd e pshaie 4y ol ALl b pbeg)) 4 (A
0900 4hBS Yo Boe gly dadiges (A3 slapes
S 28,5 )18 ol 5 il 4z 0 A sles o ol ple>
oiws ;o lediged gol> Bg,b dadigad ol S
S A U DS OIS P C AP RTUN
plosl 51 o 00,8 adlol badiged 4y ooy o5 Loyl
aigad (ool (iuSly alad jolaie 4 (ZSIKT ail s
ool 8 ol 5 il ax 0 0 sles ;o 43 8o VO lp
L o3l Jyone slos b as iz 5l o boaiges .biad
Sy oS gile ax 0 Ve sles (o 5e il 3l colaal
5 Wb Gekytle Areeg e boagSs Ve Sue
ool 5l eslinul b g (s ysleer (sy @le) il
(Oveissipour et al., 2012) wios Sis S o

AY


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.5.7.7
http://isfj.ir/article-1-2670-fa.html

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1401.31.5.7.7 ]

TV () VE4) ol oMk pale elas

b slia g claol cube ST O g 1 ligo (g jlowd 50 eoliiw! 0590 0 s o JT Sy g odidd ST <l Y Jgus

oS oSSy Y158
Table 1: Dietary ingredients and proximate composition of different visceral protein hydrolysate treatments
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Table 2: Growth performance of Siberian sturgeon fed with dietary visceral protein hydrolysate
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Table 3: Chemical analysis of body composition of Siberian sturgeon fed with visceral protein hydrolysate
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Abstract

This study was aimed to determine the effect of different levels of dietary rainbow trout
(Oncorhynchus mykiss) visceral protein hydrolysate on growth performance, carcass composition,
digestive enzymes, and bacterial flora of juvenile Siberian Sturgeon (Acipenser baerii). For this
purpose, 300 juvenile Siberian Sturgeon with an average initail weight of 67+3 g were distributed in
12 tanks with a volume of 2000 L. 25 fish was introduced in each tank and were fed with different
levels of protein hydrolysate (PH) in 4 treatments including O (control), 5 (5PH), 10 (10PH) and 20
(20PH) g of protein hydrolysate per kg of feed for 56 days. Based on the results, all growth indices
improved in all treatments containing PH compared to the control (p<0.05) and the highest specific
growth rate, weight gain and weight gain percentage were in 10PH and showed a significant difference
compared to others (p<0.05). In this study, the lowest rate of feed conversion ratio was observed in
10PH and the highest rate was observed in the control. Fish fed with 10PH had also the highest
amount of crude protein (19.10+0.14%) and the lowest percentage of lipid (5.60+0.15%). The results
showed that the amylase and lipase enzyme activitites in 10PH treatment was significantly higher than
other treatments (p<0.05). Also, trypsin enzyme activity in 10PH was significantly higher than the
control and 5PH (p<0.05). The number of lactic acid bacteria in the treatment 10PH showed the
highest numbers (p<0.05). In general, the effect of visceral protein hydrolysate, especially in treatment
10PH, on the growth indices, body composition, digestive enzymes, and the number of intestinal lactic
acid bacteria of juvenile Siberian Sturgeon was positively and significantly evaluated and this
treatment is recommended to improve the investigated parameters.

Keywords: Siberian Sturgeon, Protein hydrolysate, Growth indices, Digestive enzymes,
Intestinal flora
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