(DOI): 10.22092/ISFJ.2022.126361 YA (F) \-\1 ool @t ale alas

(9 (¥
S g 3 — ooks Al

2 YU LS (Eg, Al Tobaw b S8 0 2> 2lo (F gy >
Sy b lowl 4 i 5195 Sl 3T Cudlid g 4lY ol 5 iy S Sl
(Acipenser baerii)

r)j‘iﬁj"”‘" das ;vd%ﬁ By JL;'.Ma- Ao Juab-):» ‘\-:sc-w > gaee
*mahmoudmohseni73@gmail.com

wwliad Glola i SN o gle @lEdal daucn g0 A sLos Glialacslh Mall s olii8as Gl -
AVIVO-TENE ey Boin - Olnl ey (s D00laS g3 5 pidse!
Oloal 1o s000LES S 5 Ghosel coliiiad ladlu sdS Mk asle SlEEAT don 0 Y
Ol ey OGS 588 alyy sl&aala -y

VE- N Gposed iy fau Veer alasa nedlye msl

oS>

o SIS w5 Y S 5wl el Y iy, LSS (ol iy, Calie ol sl U
4 (p5 YYRENA bagie 055) (e g 3ae VA 28 8 3 o0 3550 (AcipenSEr baerii) (¢ o Olalenls
doys Voo Y (FO100) ale pés, deoss Voo ))) (doun VE 5 §5) oo 5 oo oM o, T L aia Ve oo
Yoo b e, don Ve if 5 (COs0tFOs0) Vsl o9, doyo 80 + e 29, Loy 80 F(CO100) VIS o8,
e Lok 4w Olaliazy o 18 S 5 ad, b jasls 0Zls wui wdw ((FO100+CO30) V5 ey s
2l B s V5K s, Sl (b (sl e b sdd w0k Olab & e (b g sk 4 CO100 5 FO100 (sl
23 g S G e Y e, 5 Al s, Cod 3 i (PS0/00) 55 xS (FO100tCO30 5 COs0+FOs0)
55l mpT palie (P>0/00) s Y 85, laae S Ll ad (P<0/00) waY STl s o r sk
5 FO100 slao o b o dis Olale 51 5VL (uls sme ssb & CO50tFOs0 oo b oddadss Olale 15 o 5505
ol S & ol 205 5 AL s, et Sl S sl o 5l 0L Gl s (P<+/+8) 55 COu00

s ay o a3 (6 (ol 3518 Slm T 5 i oS 5wl sl e S

WY S 5 9 A3) 3,Shas ¢ alo 49, Va5 4és, (ACIPENSEr DACTT) ¢ pusw alowsls S GOlS SIS

J s PR "93;;5



-2l ena Al 02, IS

Q‘)&AJL;L.‘AM

YL polie gog Llo s YglS 89, ol
90 ol sl el (Sdgidanl 9 Setgidonl
YL polis 9 (Yildiz et al., 2018) (v:)) ol
el Caz bl an ¥ (18:10-9) Sadglal
Pourhosien-Sarameh et al., ) cwl ol 24,
>y Olidss mLs (2019; Mohseni et al., 2022
Xuetal,) aiw plewl a5 cul ools olis pdbize
Nikzad Hassankiadeh et al., ) _als L& 5 (1993
au,S VA sleozs; oges glile bly (2013
Ee Sy Olyie a1y Yl (8, 5l eslinul 5 PUFA
Sy (Blonli (2l 9590 )3 Ll wijls wned 22
GRS Gew 1wl a3 Djge W Ol
cxge Wit pohw o (LS slaods, Rl
Slasgs alY O awl oS 0 b pae Ol
olewl 5 (Falahatkar et al., 2016)  _al. s
Acipenser baeri Brandt @ x Acipenser ) & ;oo
<S5 4 (Yu et al., 2020) (schrenckii Brandt &
Acipenser baeri ) o, e alewl Y Sleisn
Liu et al., ) Brandt®xA. schrenckii Brandtd
Vsol 5 5 sl lale a5 ol>o] 51 5 ws,5 (2018
oy ol polie g cis’ coaS Lo 4 lale
WS oo )8 Brae )50 (HUFA) elisl e codia
Coonl 3l ggi50 (pl & x3ls, (LiU et al., 2018)
YolS' (85, 4z 51 Geizren aBlos )093 p (oo
@Uly Ll (ale yog) 5 Sy BB 5 505
2 eSS kel and Ol g pan 0 b
Aol ediile oyzasl opmi; sk 5 Cuslidl
Morais et al., 2006; Turchini et al., ) 5,3
olas (Y- F) o, 5Ken 4 Caballero ollas 2009
el ooz Glonal v pae g 0l ol o a5 ol
ool glanl Gy laanwl 51 YL (PUFA) sais
Slmsl cll 4 e b a5 cl(SFA)
Cix g a4 2l Jole Jotee &5 Cwl (5168
Chau and Zambonino Infant, ) aiil e (gdie olge
5ked el ansly «2001; Fountoulaki et al., 2005
WN-) oz mae wnlp 0 besl e 5l S
sleailb LIS aaly 4 ol (Sheng et al., 2006
5 JoredS sloytul dasy S 6 5 (5l — (S35

EVRVTY

J 50 S pt 592550 65kl lale (B9 n Care
5 FIae) Wsdoo wgeime ygn bl slaaiss
Hls Jdo 4y oole (4eg, Caio (p) ;0 (VVAY w0l 0,5
Eldlpd opmy Wiz wlex 5l i laseul (g
oises (HUFA) glilé casa 5 (PUFA)
Al S35l iSl5600 9 (EPA) sl SLgilin ;6]
ol a5 b, o Jsba
(Luo et al., 2019) cuul slals ;o oym 00uS yuels
oSas% Ol Ghygn S dnwgi oS el Jl 50 ]
odes Cuend a5 3l (ole (89, 4 5k 5 sl (Lsabe
S Iy dghee el Simhe lale pe I o
5 Cowl iy 395 > YL 4 girdaw lale oo
O weo 0 Ol bl i e ean] UL o
535 8 odle ol eianle sy e Lol il s
.(Tacon and Metian, 2008) oo walys 505
Shex 3 ol o8y, Nl mle Wb nlple
BB LS slapgy, baee o b olab
s EPA o554 HUFA 5 PUFA o> cloa
ogd a8 S e o e (18:3n-3) gl
Skale .(Sargent et al., 2002; Liu et al., 2018)
90 ol a5 YA lee oz bows a4 0B oyt O
039 o gledl 5 5 Vs (slvojezy @ oz el
Sl Gl ol lsiiss sbaaiss a5 Jb o
ladaal 405 VA (slaopuoniy () Jrod S 0¥
5 FSVeb oy a4 an S YA ey
aid HUFA O > ool colys o 5 pelil e
Sargent et al., 2002; Tocher et al., 2002; )
Oehize S ooplpls (Mourente et al, 2005
R Y A e
ool san ;0 HUFA o> ool has sle
slaogy, ole ,o (Turchini et al., 2009) c..l



YA (F)VEN ool el pale alas

O9See Voo shad a (Olpl = ol gsSals 5 8)
Slge dapolng Juud 5l sdse, dlge il AllS
Loaado VO e 4 paiS jo5 b s 5= 1 g (G0
LoyS 8,0« Sgr 5)) aloj 99 () o2 olKiws 3l oolazul
Al & s bsbe S b LS (ol )
OSbsle L aids Ve Sue a4 g 00938l bS5
ok bole (Glpl i (S A9 Ly 5 28)
By ol Sl azyn Fro Ol g e il & G
S pad SO U o adls) (p,5 LS o sl5l 4 i Lo
o5 abbslie 5l lisebl e 055 eSS
Err S 3l oslisial b oy (Kad g & DS 5
¥ ks a ol les ojluil 4 azgi b sio CulgS
5 ot o Bopr ol oaae 35 ad ol e s
O Js9z) 09 il sz Sloasl oS5 5 oz 2oy
az o Ve gloo yo oy Sis l oolaiul b laedy e
Aoy Ve ooy Cugb, U cele YA Cos 4y ol 5 le
lsa 31 gyle sleakhoze 0 ¢ (5,0350,Ls (Sis

a0 YA e les jo Bras loy U g (goimatan

9 Gyae 3l 8 celn SO il g )l ol 3 sl
b god Jolaa 5l 9 @)1 5308 5l oo e IS8 20595
30 g ose Jlesuws il 5l eolatul Lol gles
S )5 el Lo

obele 9y 9 4

YYIOEY/-Q lawgio o59) sole dzu sae YA+ slass
VoD sl B SIS e s (5
oS 2 B ol o elis) jia sl 01 il
FIVO (o0 b Guos das ol Ol g 89,00k ailsog, Ol
JENSCINPFA PR IR RS S VIRV S N o
P>-1-0) o35 pazle o Lo cme WS g0y SSb
@l gy sy Ve ) les ke SIB e
8+ Y«CO100) Y5 485, oy Voo ¥ «(FO100)
Yol 0gg) ey B+ Al ég) weys
aoy Yoo+ ale eg, duoyo Ve iF 5 (COs0+FOs0)
abe VY Sae 4 g &595 (FO100+CO30) Y4ilS (4¢3,
3> By (Ghsn b 4 )l oj50 wan 59)
a5 (b Ve g pae VY oo A) Cog ¥ 50 (s
(Mohseni et al., 2011, 2013) wus

Sl oxge p |y (sl slayiul jo Jolowe slao
5Ld edles (Zambonino infant and Chau, 2001)
olsS oiws 3l sisu jo JBlas L 5 )lsS olSiws o
(Fange and Grove,1979) s,ls 545 olalewl
2 5k mpl 65l 5 S eyl ldlas U
s (Acipenser transmontanus) oii.  alewl
S (Acipenser fulvecense) &laxb o
Buddington, 1985; Buddington and Doroshov; )
i bl a5 el sols ol 5 Slllle (1986
,» (Acipenser naccarii) Ssb ol alewl ;o o,
asly ,o (Furne et al., 2005) o,ls 13 YL o
Sosez S g sl iooladl dnng i
sk o8 VR L ade Gl el ookl
AFee Jlo e o8 e AYF @ aTav-ay el
Jo 55 O F e+ leigd) Col oad az8,5 Ly s VYA
g VA e NDe e VIS ) ) S e il
ZSEREE SERER 2 El b gy ) S ek
S 50 onl (odimyg pazd SlilKe) wib o Jb,
Olple deo 35eaS Lo 4y ole (185, algs a5 el
@y bnlple ol GalS 4y, dle p g5k
S eeon ryas o addllas poil jS3e olge
@ o )3 le (29, Sl & g, (nl R
ol bl sl Gas el pal olisl el bl
SEas 3 ole gy il gsb 3B ) ek
9 48Y oS 5l slaasly i opx 0 ValS
ol sl Ol 5 6y (Bl az (bl (5>

Dg Ble s, sl 4

SLRCITEEUY

0 > Sl

O0f5) ol sles jo ek gyl fes BLS ale o)
oS 5,1 5 (Ssbas S ) KL alo (15, 5 Y5ilS
3 SS9 )z (i n mle Oy 4 ol S
Sodesddsnl 9 ooise ol o Jloz g 0b a8 S L
dgo b (K501 b y52) UFFDA 1531 05 5l ool
S S olge VTRV g Sho 5 tms) A
Olewl 5l solazul b oeslaiw) b wgb e olge b oS5



STygs 0uiad JuSid andgl slge (a09) polie g cus 1) Jgaxr
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)

Fonle pom o) Commy 090 j9) T 9 o Jsl 395 & 9 o L ol

VWAL £ -/F0 VAN /5 YAIY £-/0 VA/) £ /f G5 2le) &yl a4z
VIYY * -5 YINE £/f AEDN VIO %+ /0 G o )5 o) Jsloms 5mST
METILT e ED YIA £\ pH

N e SJEY £ VY Y £ V0 YA E <Y Gl o oo shee) S Sl

P 1-0) 33 st gl 5 ¥l (s fsisine ok
Seilegugibe APl 5 Cundy o6 (e G2V
O g ple 8g) 00y B0 o px boad ik plals o
aS w05 odslie (COsptFOsp) Ygls 9, dwoy
CO o> L oo wdss lable b o me B! 6l )l

P+ 0) wivg (YglS (g, oy Ve 0)

108 o o pd g @ ddd (2,1 ) glaps
wolal o 1, ab, laasls mls F Jsaz o
039 ol 0ad Bl a0 dide (L )3 (By9n 6
3 oy w8y el g o iy pRIPl sl (ol
De 5 abe gy doyd B0 oy b ond 45 olale
oy Ve op> g (COs0tFOs0) YailS (69, aoyo
a3 (FO100+CO030) Y5ilS' (185, wopo Yo 5 (ol (65,

S0y b oubay 385 (6 yaamw (Plowli azn (golasBl s o o 9 108 Jo o o pd oy (b oLl (5aSlio dmns Lo F Jgur

0922 395 Ve 3l w2108 s
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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Table 5: Body composition comparison of Siberian sturgeon fry fed the diets containing different levels and sources of
oil after 70 days (n=3, Avarege + SD)
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Table 6: Effect of different sources of oil on liver enzymes of Siberian sturgeon during 10 weeks (n=9 per treatment)
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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
(FO100+CO30)) for 10 weeks. The mean growth and feed efficiency indices in the fish fed with
FO100 and CO100 diets were significantly lower than COs0+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 COso+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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