[ Downloaded from isfj.ir on 2026-06-21 ]

[ DOR: 20.1001.1.10261354.1401.31.3.4.0 ]

(DOI): 10.22092/1SFJ.2022.126361 YY) V-3 Ol e gale alas

@O
g 3 — ol Al

2 Y90 25 5 g ) Ao Tobaw b (105 0 > (Bl 89y i L
S o Hbdlowli a3 (o 15 Sl T Cudlad g 4lY wuS 5 sy sl
(Acipenser baerii)

Y‘)x&w}_ LoUN jul.:.a_.a‘f.l' )j—*-a-;-‘ C\W A le:-}:.» cwlf'.mpm S gazwe
*mahmoudmohseni73@gmail.com

sl Glojla a8 SNk o gle SlEEaS dnin g0 A sLos lialelh Mall s olE8a5 Gis) -
ANIYO-YENE 1 gy Fodie Ol oty g 3,5LES s 5 B se]
Ol Ol s 508LES s g Giose) coliiias Gleslu 5SSk o sle SIEEAT i 5o Y
Sl ety (NS 55 aly sty Y

VE-N Gpase8 toBuedy faul Veee alaoa redlbye ot

ouwS>

i S Sl 3T 5 Y S5 s slagasls » VST sk L ISLS el i) il 7 han sl b
© (p? YO/ 4 Lo O33) ale am 342 VA 2238 13 ) n 5,50 (ACipENSET DEETIT) (o OLalenls
Aoy Ve Y (FOr00) ale 95 dos Voo V) (Lo VT 5 £F) ooz 9 sy ol o, T L aan VS
Yo+ pl g, a5 (COs0HFOsp) VS e, daoyn 8 + b 529, doys 00 F(CO100) VS 65,
oo b okt 40 Olabeass s e oL 5 ad, claasls 0Sls was 435 ((FO100+COs0) Y55 i, do s
2l B 5 YK s, Sl (b sl o b edd 08 Olab & s (b g s5b 4 COu00 5 FO100 (sl
23 Sl i G e Y i, 5 Al sy Cod 3 i (PS0/00) 5y xS (FO100+CO30 5 COs0+FOs0)
P ﬁ;ﬂ oolis (P>0/00) Call WY s ubgme 1Ll il (P<0/00) i mlSTE o «Sasby
5 FO100 (sbe o b o 405 Olale 51 5VL (ols gme 55k & COs0tFOs0 o b ot i Olabe J3 oy 5508
Sl i & 5l B 5 AS i @l Sl oS ookl & sls O G cpl 5 (P<+/+0) 55 COn00

31> a3 (e ol 21 SLe T 5 a8 S5, slajasls e S

aBY oS 5 g Ay 3)Shes o ale g, YIS (se, (ACIDENSET DAETTT) (¢ p olousls S GS SIS

I soicmi


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.3.4.0
https://isfj.ir/article-1-2501-en.html

[ Downloaded from isfj.ir on 2026-06-21 ]

[ DOR: 20.1001.1.10261354.1401.31.3.4.0 ]

w2 s oale 025 Kol

Q‘)ls.a.&\’u_hm

YU pslie gos Lls s & YelS oy, w S
9o (nl slhe el (Sidgidacul 5 Sealgdacl
YL polie g (Yildiz et al,, 2018) (Y:)) ol
el Cam el 4uF (18:10-9) Sadglal
Pourhosien-Sarameh et al., ) ol ol (24,
& » olidxs s (2019; Mohseni et al., 2022
Xuetal,) aiw plawl a5 cusl ools olid iz
Nikzad Hassankiadeh et al., ) .l L& 5 (1993
au,S VA oz oges glsle Ulg (2013
Ee Sy Ol a |, Yl (8, 5l ookl 5 PUFA
G Bl SUlg 5,90 50 Lol i)ls aed 8
G Gew el a3 T Dige o Oldlhae
ey e pshw 3 ol laods, el
slaiss alY Oy sl oSy b pme Ol
s2lewls o (Falahatkar et al., 2016) _alo .8
Acipenser baeri Brandt @ x Acipenser ) & ,u»
5 5 ¢ (Yu et al., 2020) (schrenckii Brandt J
Acipenser baeri ) o, oo alewl alY Sloisy
Liu et al., ) (BrandtQxA. schrenckii Brandtd
Vool 5 6 b5 olale a5 Ll 5l 5 0o ,5 (2018
Crz Sbael polie 5 SudsS CoaS s 4 lele
WS oo 18 Brae 0,50 (HUFA) glil e cusa
Sl 5l £abg0 pl A uiloy .(Liu et al., 2018)
Y5lS 8y, 4z ST eizres Bliee I3 (oo
@bl Ll cwl (ale o5 5l 5w tws BB 5 505
420 S gedke s Dl g pan 0 ol
26 Gl eale ozanal opa; Jsb g cuelidl
Morais et al., 2006; Turchini et al., ) 5,3 .
okes (V- F) ol Ken 4 Caballero wllas 2009
bl oy ool and pas 5ol ol as ol
ol glenl Gy slaanwl 51 YL (PUFA) sois
lop il collsd 4 giis sk 4 5 CwI(SFA)
Sl 5w @l Jole st a5 Cul G318
Chau and Zambonino Infant, ) aiib e (sdse Slge
5Led el asly «2001; Fountoulaki et al., 2005
WN-) oz mae wnlp g0 bepl e 5l S
slaaib LK aalsy ¢ <ol (Sheng et al., 2006
5 JsredS sloyiul dosy jlS 655 (sl =S5 S

EVRY-N

J& 0o Co ety j525 )5 )ksls el (g oo
5 PIae) Wedioo wgmine Bygn bl sladiss
Bls Jodo 4 ool (484, o (pl ;0 . (VVAY w0l oS
elblpd o,y wix ez 1 Gyx ol os
oiisa (HUFA) glile cusa s (PUFA)
Al S35l Rl5500 9 (EPA) sl gl ];s]
ol ae Wil ele cdl 5wl (Jsle
(Luo et al., 2019) cuul lals ;o oy oaisS o yuels
oj.:scb uLJ)JT U’"’)ﬁ)’ W% SO 4.;....:9.: aS ol ‘5”.> )o &J‘J‘
sdas Ceand 45 3500 obe nés; 4 b 6,Lsls oLale
Sy d5des ool Szl plale seo 5l G
9 el 00w 093 a1 YL 4 gz labe wo
@ e o ol b adl e 5o eanl Ll o
59) 2 odbe (ul eeale (189, o LA AlE1 s
.(Tacon and Metian, 2008) o salys 50l,5
Shes > ol obs) Rl wlie wb ol
Bl Bl Glands, baes o5 (g bsls plals
s EPA o350 HUFA 5 PUFA > claal
Sgd 48,8 Ll o wiiws (18:3n-3) SdgiJanl
sbele (Sargent et al., 2002; Liu et al., 2018)
98 cpl 40,5 VA loo oy bows 4 o p i Ol
0392 onis gLl 5 5 SVsb (slao ) 4 0z wl
durv-.’.}-ﬂ shylo by SleiigS (sladies oS J> o
Gl an SV glooyooniy (g hod Cuz p3Y
5 FVeb beopxy 4 anS WA Gleo o)
e HUFA > laacnl ol jo 9 pelsl,e
Sargent et al., 2002; Tocher et al., 2002; )
Oehize S oooplply (Mourente et al,, 2005
slr ks L s e sbosl sl
S &5 Wiy e Stlsidocnl 5 Sdsdal
obele an ;o HUFA © > slaoul Jos by
slaoéy, ole ,o (Turchini et al., 2009) ..l


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.3.4.0
https://isfj.ir/article-1-2501-en.html

[ Downloaded from isfj.ir on 2026-06-21 ]

[ DOR: 20.1001.1.10261354.1401.31.3.4.0 ]

DoSen Yoo B & (Gl = ol sl 28,0)
Olgo doayalng a8 51 (gdreg, olge ol aruSl
L addo VO Sow 4 pasS jog b 0 5=l g S
Lo, &S, Sgr (5y) wloj 99 () o olKiws 5l eolaiul
alo @y byl RS LS (Ul oK S
OSbolse L aids Ve Sue 4 g 00938l LSS
ok byl (Ol e G bs gy 8,5
By oSl azys Fr Ol 5 g, Wil 4 g
St ez S U ddlo] (p,55LS jo sl5l 4 o e
oled adbglie Gl plaebl Gl ey 0ed JeSiS
Err S ool U oz (Ken Sy90 & Sl 5
Fokd o ol glas ojlil & azgi b s ol
5 ern o oz ol odas 3 b Sl oo
O Js9z) 05 il oz sloal oS5 5 oz 2oy
a0 Ve los jo o Sis sl ool b bbady s
Aoy Ve o8 Cugb, U celo YA Caw 4y ol 5 sle
Igp 5l gyle slakiaze o 5 (5,108 el S

a0 WA e sles jo Bras loy b g gamanas

5 Gyae 5l 8 cele SOl 6,0 ol 5 ole
b ool Joleto 5l 9 @)l )38 5l Loz IS8 @8
29 oy Jlems @il 5l eslinul b (bl sles
RECER S E RO IRt

ololo )9 9 4 dis

YYOEY/ A lawgie )9 2le a4z sae VAL olass
Vo0 Shd b 00 Il i o (p)5
R S PO R EPE WY SRS
FIVO (o0 b Gans das ol Ol g 09,000 ailsog, Ol
o0 ol sae Ve slawr @ s S o Sleyol sl
P>-1-0) 59 pamls jo Lo goe B! a0y SOL
@l pfgy weps Ve V) les ey B0
8+ ¥«CO100) Ygil5' 485, oy Voo ¥ «(FO100)
Yol s, weys B0+ el 8y, ey
Aoy Yoo+ ale g, doyo Ve iF 4 (COs0+FOs0)
aia VY Gae 4 g a595 (FO100+CO30) YailS (4¢9,
9> By (yon Ll 4 )55l )50 atin 90)
G (b Ve g pae V¥ oo A) Cog ¥ 50 (e
(Mohseni et al., 2011, 2013) wois

Sl ongs ) (Seelng layiul o Jolxe sl
5Ld eJles (Zambonino infant and Chau, 2001)
OoyleS olfiws 3l casy jo JBlas b i leS oiws o
(Fange and Grove,1979) s ls s5>9 oLalewl
2 ke w68 el ) (Sl ads) Sl L
s (Acipenser transmontanus) si.  alewl
O (Acipenser fulvecense) slazl o
Buddington, 1985; Buddington and Doroshov; )
wan Cobl a8 el sols olas s Stk (1986
, (Acipenser naccarii) b ol aloewl o o>
aly ,o (Furne et al., 2005) s,ls 1,8 oYL o
Sosteor Sy ploizl (golall dnwg el
Gb RIS g gl bl
VFee Jle e o5 e AYF 4 aTaY-aY sl Lo
J 50 (V- largd) Cowl oo a3 Al 5 1V44
3 AN De e VSIS ) ) Sy b ol
TA= e dll ale g, il S cad
S s ol (odimy pard SlslSe) wib o Jb,
okale seo 0gieS o 4 (oale (g, adgi &5 ol
@ arsi bonlply ool alS a ) dle jo 5 jmhan
SRl owyn oy 3 adlas gl joSde lge
@l o> )3 ole (89, Sl & ) (rl R
O JRP B R RVRCIUN IRV W ER [N P SOU RN
DE3y 5 le fsy bl gob b ) G
9 4Y oS 5wl slasll p alie o 0 VS
Ol 3Rl 8l g (6 (plonls azu (ol (95

By Bl (g sl 4

I gy 99190

oy ol

S8y omb led o sl syl des KLS ale o)
S 3,1 5 (Sglas Coas ) KLS ale (42, 5 YsilS
2 0haees S s 27 (SeBan el Oleie 4 e e
Sosdonl 9 eie ol e Sl g 0l a8 S L
Wgo 3 (K 01 bz y92) UFFDA 1531 o 5 5l ool L
S8 Sis Slge (WYWAY g Sle g (o) O

Sl 51 ooliasl b oolizasl b wgbye olgo b oSy


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.3.4.0
https://isfj.ir/article-1-2501-en.html

[ Downloaded from isfj.ir on 2026-06-21 ]

[ DOR: 20.1001.1.10261354.1401.31.3.4.0 ]

&‘kb&@bbﬁd‘)ﬁ}&:h Q‘)ls.a.&\au_h.u;.a

SThes 0aid JuSid addsl Slgo (woyd) yolie 9 S )5 1) Jgux
Table 1: Composition and amounts (in percentage) of feed ingredients
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Table 2 - Fatty acid profiles of experimental diets of Siberian sturgeon fry (n = 3 for each treatment)
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Table 3: Physicochemical conditions of water in breeding tanks during the feeding period of fish with the formulated
diets (mean * standard deviation)
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Table 4. Growth performance comparison of Siberian sturgeon fry fed the diets containing different levels and
sources of oil after 70 days
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Abstract

The effect replacement of various kilka fish oil with canola oil was investigated on growth
indices, body composition, and digestive enzymes of Siberian sturgeon (Acipenser baerii).
One hundred and eighty fry fish (22.5+2 2.09 g average weight) were fed with four
isonitroginus and isolipid diets (44 and 14%) (1: 100% fish oil (FO100), 2: 100 % of canola oil
(CO100), 3: 50% fish 0il+50% canola oil (CO50+FO50) and 4: 70% fish 0il+30% canola oil
(FO100tCO30)) for 10 weeks. The mean growth and feed efficiency indices in the fish fed with
FO100 and CO100 diets were significantly lower than COs50+FOsg and FO100+COz0 (P<0.05).
The changes in the canola oil/fish oil ratio caused changes in the body moisture and ash
contents (P<0.05), but had no significant effect on the body protein (P>0.05). The lipase and
chymotrypsin levels in the fish fed with COs0+FOso diet were significantly higher than the
fish fed with FO100 and CO100 diet. The results of this study indicated that using a combination
of vegetable oil and fish oil in equal proportions has a relatively better effect on the growth
indices, body composition, and digestive enzymes of Siberian sturgeon in the growth stage.

Keywords: Siberian sturgeon (Acipenser baeri), Canola oil, Fish oil, Growth performance
and survival
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