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Table 1: Ingredients of experimental diets for feeding of A.baerii during 11 weeks
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Table 2: Growth indices of A.baerii fed different sources of carbohydrate during 11 weeks
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Table 3: Effect of different sources of carbohydrate on body composition of A.baerii during 11 weeks. (n=6 per

treatment)
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Table 4: Effect of different sources of carbohydrate on digestive and liver enzymes of A.baerii during 11 weeks. (n=9
per treatment)
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Table 5: Effect of different sources of carbohydrate on apparent digestibility of A. baerii at the end of 11 week (n=27
per treatment)

o yofe &)d wiwlis Qo )0V Wyd wiwlid ool SelS w010 el (2o y0) pLis
PAVIA £\ /¥ DAY/S £V /5 PAYY £1/4 BAFIV VA Sas ool
PAR/ £ YIY Y/ £Y/A RRILER TN PLNEE e
PAVIY V18 AR £V /4 PAYIE £\ [Y PAVIY EVY e

AP<+1+0) Wiyls (5 lo gime BT caiwsd alin e By, sl)lo s,y ja (0 4 solael

YA


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.16.0
http://isfj.ir/article-1-2380-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.16.0 ]

oals Lili8l g 00, Wl walh ol A5
POl Gl sy Ve 9 V0 Sl lajles 0 oS
95 YU Ls5 1 S cslin LIS oo 51 ol Yoz
S50 55958 sbosl sams lis Wilgs o el o
(Fynn-Aikins et al., 1992; Lee et al.,, oubL
sl eyl o bl ol o omls Js 2003)
69 sl g CSew Sl ssye Vo9 VO Oy
@ oeFgn Spae ;0 297adye g &S 0 Sl S
el 00l (65,51 puie (lgae

Qo y0 V0 &yd anwlid Hled o Al i oy i
syles L 1) gilo gme B! a5 0o )5 cvslin
oaipdylis alue (ol ol lid o yo Ve g V0 S S
5 Bsn @bl cerd 0o Vb dss el 2
O ASS Gl s pSele g Al lasenl i
(Genc et al, el 550 oy oo & (s
5 V0 O)d atulis sla,les ol cwyp 4o 2007)
L oS wiog ad¥ o> maw o iomb lils as o Ve
slojloss ;o adY 3 (ngn pobe (05 Yo 4 4z
Al ge sS4 i Lo g lae SIS Slias (450
56w b (Voo F) Lee 5 Lee (3o ol b gono
O-YO g5y doyd Vo 3565 wojo Ve ol
G Slo)lin ST 3 () e atliS o
033l 9 (23 003k o Gjg RIBI S &S ss,S
b b aslie ;o 5565 o )s Ve o )0 (g n
Y510 poh il ol adlle anl o g S
% ol g aee cesjon wlalil 5 SHIS as e
ety Alis aS ol i aaw el b
col YL wdn ohlS e V0 eal e
zsbw (Y41Y) K2 4 Tian (Deng et al., 2005)
b sl 5 poS anlis ao,s FY 5 Fo FY VS Y-
ol o 1) sl soys FY 5 Fo XY YE Y gl
035 S e 039 i3l e yd ingad Sialejl gel
Bo)d TV g Y7 Ve gohaw jo pan culill 5 (g n
o bl b 5 it axwlis

Olsie @ g3 e 0 S slam Bl culled il
Shi et al., ) 0gi o Cgmme WS o35 5l asls

va

-y

O Ojy oRIB sy (e Bjy el Baiou o
S oo wilyy) aby WSSl iy oby pasls
Sless 53 alY e Ol 5 (Sl curs (o
S og byles lo 5l YL oy VO &) anls
ol @iz g s Sl Gog VL 5 o ke SSLAS
gobe ple boanlie o o) alis e
Pl oy )0 Shaeg S bl cul Olhaeg S
Ol g 2B o 50 Geign 0 ed Gl 4 e (e
TS 7 COON - PNCH RV SV g SRV o
Sygo 55 5 Nyl loig Cared] somalslie slacoled
4 oopx Gefign wp2 ;0 Ohuen S (o Jolu
ol jm sl (55975 dnal ol aal jglats
;o (Mohseni et al., 2011) ogi o Gpas oz
doye Yoo zshu sl eolatul ol adlas Loolas
aS ol plias s ol Wl jo Sel5 g o8 anulis
O3 atelid jlaes jo Al 2B (liee 9 08, 0 Sas
Yo S5l Jled 5 VL ologime pob 4 vy Y
5 Deng oaie 4 (Lin et al, 1997) o4 aw,o
ool gl imss S ol bl (Y o)) o Sen
055 0 Wl e wdx o @ esg; 0 SIS L
[T VUSSP TSC SRV SN R T g PN
ouiS 4y joxd LSL"M}J'T o Slas e @ aslis
RO EYGA FRVETVI Y

b 5l o0 43i5 (6 s Lo ol Sl anlllas o
ol bl s eols lii es ab, S il
> olale nl )3 09 Gl 95 e jo Glals
@ Wlg oo Yozl yol pl 00,5 comlice Jlow! 4
o b as asl (3,065 olfiws o ol i Jdo
-6 55 (1294) 5 (VAAR) L Sen 5 HUNG cllias
ol G b oseen o)l Glstes sbn ole
aze (V24Y) 5 (V24Y) oL,e 5 Fynn-Aikins
XY OF V) 55D mhe £ L1 aghe lale ol
ool plas aisls )18 4055 5,90 (o0 a0 9 YO YA
(9 o8l s e Sl sol> oo boouds adss
il glals 4 Connd (5 i gy 5 00l Wl (55,


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.16.0
http://isfj.ir/article-1-2380-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.16.0 ]

o Slae 5o ol yuna g S it wbie 53l

&‘)ls.a.h\,u_'u.u;_a

Oleale o oolital 5 i Js 39 SV bajlos 4y
PV lree Wlgs so T8 L annlie jo o) anulis
ooliinl g pad o a5 0l joleol & Sy sleel Cons
a5b oy S eyl ple b awlie o o] e
Olg>>daen  lele  (Suarez et al, 1995)
b alie odazmy Jo¥ge jllo Gl o]y S
I el s 4 | kS
a2 a8l (6o b ge ool L3l b sl yoieg S
Lee et al., 2003; Tan et al., ) oS o oolazul 4
34> 9 &9 (Jlse Summ (eizes (2006

ROV IO [ VPSR GV SR SN PN
Hemre et al., ) s)ls @lioeg,s 5 ol eolaw
Wl Clhae ol addllae gl b b ools ol (2002
Ligtye Slyawnss S elsil b olallas gl ;o s o)Ly
WA Copde (Ohygn dulpd p> Ge¥sed @

i ilize gloaiss Slie it ol sle

wilge borye loaisS le Sgeys0 Slxd 5 g Qi

(Leeetal.,, 2003)

Sl ]y and b cnl lgiee ol aalllae s 4 4295 b
1, G555 olKis con il colad ailgi o Lals a5 5,8
Jobs 4y 0y oldé olge oS5 4 4> b g U

iz g s Sl (3l lam T colld il
Y gohw 5o 55 9 S5 L oead 4ds plale o
wlts de gobaw ;o (Jy 2l hals )8 annlas
a eanlice WSl glapy Bl 50 (65568 ki D)3
Slp oy 000 V0 mhaw U o)d anulis l colaiu!

ol 5l a8 (B Lol sl Joos B (6 (o2lo il

5 luds oS olge ade yioli8l L Yl g, YL o>
Gl o gdie Blge iz s o Jlss &

2 ot DIl 5 255 e 009, lam T slacolld
o5 5,8 bl ol e gl Leluly . CBIS walys o,
Wy a8l o Wilgs o )3 ailis ve 0 VO mhaw
2 )5 sloeil 5 par Colbl o oS5 S
31 eolaul cgolazdl las 5l 00,8 (6w Bl b
@ 9o Sl S (L8590 Lulpd o )5 atules

il e 4,0

W, V0 L3 atwlis b ool adss lale ,o (2006
als il pals oS slampl culled ol
G2l 5 pgelice] il b Sl g saies

Bibiano Melo et al., ) asl awlocwl pudlls

3,90, ;0 (AST g ALT) lajlecsl il 5 cJlas (2006

6Bl il oo wre lals I Sy sl Comsg

5 0 eFop b lmdss Sllp> paddglie VL
oo Loyl Slhowng S 5l eolawl jo sl o5 LUl
Sldlas omes (Lundstedt et al., 2004) el

Oyl as sls las (Y++V) Minaoik sRehulka
Gk 5l oS 4 gae ol @dle 51 AST el

ool ol oS 5e AST (5Ll

Dol WT @351 50 5)ls e S ol> aalllas (o

hlo a0 Ve Sol8 e wezg (pl b ais sanlie

bl onsm QL..,.J a5 Sg rg..s):] Q..:.‘ C.’a.u: u-‘)-‘u-*’l-‘

olas (YA oLKen 5 THAN el 555 (S pan

Ol b gl ale jo Plol-lall 5] zlaw a5 wsls

o) lawgie polie 8L ralS pasS atslis mlaw

4 o,V 0 Oyd awlid b ool adw lele yo 5L
ol jrals g byles plo 51 YL gyl sme b

Slo)siS 52y axel 3 Wlgiee Vb zolaw ;o 5L

S8 o il o,SL slape T oS wil slasdas wo

5 e Syl polie (Robaina et al., 1995)

Oyd awlis g 5l5 b ool adns lale )0 e

o jless ple 5l YL 6logime jsbo 4y 209010

(V220) o,Ken 5 Horie adlas b @llhe zls oy
Blo Wlgi oo 138 10 09250 b S nl p (Fos WBL(os
Ay Sl o ()] LS 4 g 00l s codlad

obole jo pan Jgl > o aSul 4 4> g5 b oo 5 obs

Greenwood, ) ambl o Gl saxe jo lg3clsS

Lol sl ao 0V 0 oyd awlas b oole o) 5500 oblgs

28l grals ol cudles (o5l YL zglaw 4o

OFan 9 7 SR pan Sl Gl adlae s

A Camnd Ao,V 0 D)0 alulid b oo awdws lals o

YA


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.16.0
http://isfj.ir/article-1-2380-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.16.0 ]

T R cpp (Sl Gp (o

zobw 56 AFAY g lade gy (eblS

g 45 S s, slagasls s il

08 P leeden 5 S syl (S

05 9 pole asldad L lyen Gl Al

A-V(Y)Y ol

AOAC, 2005. Association of Official
Analytical Chemists. Official Methods of
Analysis of the Association of Analytical
Chemists International, 18" ed.
Gaithersburg, Maryland, USA.

Bibiano Melo, J.F., Lundstedt, L.M., Meton,
I., Baanante, 1.V. and Moraes, G., 2006.
Effects of dietary levels of protein on
nitrogenous metabolism of Rhamdia quelen
(Teleostei:  Pimelodidae). Archives of
Biochemistry and Biophysics. A. 145:181-
187. DOI:10.1016/j.cbpa.2006.06.007.

Bradford, M., 1976. A rapid and sensitive
method for the quantitation of microgram
quantities of protein utilizing the principle
of dye binding. Analytical Biochemistry,
72: 248-254. DOI:10.1016/0003-
2697(76)90527-3.

Deng, D.F., Refstie, S. and Hung, S.S.0.,
2001. Glycemic and glycosuric responses in
white sturgeon (Acipenser transmontanus)
after oral administration of simple and
complex  carbohydrates.  Aquaculture,
199:107-117. DOI:10.1016/S0044-
8486(01)00515-4.

AN

S50 g s

5 i slsd wsae b B o Lol gk
Golutial Jb coles L) ey - S ol (558
Ol Ban b ol 0y (o5l a (e b (LS
s W1 5 4385 Sl dgue ;) by aSll
Pl g alekd sl 51) (o290 plole ol (e
daye 53 FPTTY-A) ¢ ¥ g o )led b (06 o
3,5 pll )33 Gl plale ol (Ml Slinios
Gzl 5 45 s 4S5, s LS 5w,
olid e Slemy by wols g)b cws oj9n cnl
Ayl e 5l eing Lo oy

&b

9 .C.P ‘WM ‘.|Q ‘Gnkls)ﬁ s.lb sM
oy b ooy 4355 (HUSO hus0) &5, (oole L
Olnl Oed (ele alme bgw (9 sy
ATV
DOI:10.22092/1SFJ.2017.110228

6) “sx.cl.b 9 .‘.) c‘sﬁ)-BlS @ sGAJélS)% @ ‘sz.m.zo
u;‘d.c 0y u.u_u)lf—J‘ ICE C?"a“’ )Jl Jyrag
(Oxidative Stress) g.slocnS| (a5 g ob, dig,
ol dwslio 5 (HUsO huso) iy9, ol (oole b
5 ol oM cale alos Glogs) 10,15 0z b
AVA-VAY (YY)
DOI:10.22092/1SFJ.2017.113558

‘Go.BU c.C.P ‘LS"'“‘"" t.).C Lg;b)% ‘.‘Q aM
L.E 5)9.2' LJ.“kl’. 5.& LOL:}.» c.‘ﬁ ‘63[.3&.3)% L-‘.)
.‘ri/\ 6) LL;";& 5 .;;J s)fé‘\b 5.& 5)9%.:1.:
Sl Gan b I o (st b5 G315
syl g awdn S5 oen wly sl el
Plodsd gl ) ()9 Oleplo ol (Smml pimns
DAY 55 glo lale uls


https://doi.org/10.1016/S0044-8486\(01\)00515-4
https://doi.org/10.1016/S0044-8486\(01\)00515-4
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.16.0
http://isfj.ir/article-1-2380-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.16.0 ]

o Slae 5o ol yusa s S it plie 530

&‘)ls.a.h\,u_'u.u;_o

Deng, D.F., Hemreb, G.I., Storebakkenc, T.,
Shiaud, S.Y. and Hung, S.S.0., 2005.
Utilization of diets with hydrolyzed potato
starch, or glucose by juvenile white
sturgeon (Acipenser transmontanus), as
affected by Maillard reaction during feed
processing. Aquaculture, 248:103-109.
DOI:10.1016/j.aquaculture.2005.04.010.

Erlanger, B.F., Kokowski, N. and Cohen,
W., 1961. The preparation and properties of
two new chromogenic substrates of trypsin.
Archives of Biochemistry and Biophysics.
95:271-278.D0I:/10.1016/0003-
9861(61)90145-X.

Fynn-Aikins, K.F., Hung, S.S.0O., Liu, W.
and Li, H., 1992. Growth Lipogenesis and
Liver composition of juvenile white
sturgeon (Acipenser transmontanus) fed
different levels of D-glucose. Aquaculture,
105: 61-72. DOI:10.1016/0044-
8486(92)90162-E.

Fynn-Aikins, K.F., Hung, S.S.0. and
Hughes, G.S., 1993. Effect of feeding a
high level of D-Glucose on liver function in
juvenile  white  sturgeon  (Acipenser
transmontanus). Fish  physiology and
Biochemistry, 12(4): 317-325.
DOI:10.1007/BF00004416.

Genc, M.A., Aktas, M., Genc, E. and
Yilmaz, E., 2007. Effects of dietary
mannan oligosaccharide on growth, body
composition and hepatopancreas histology
of Penaeus semisulcatus. Aquaculture
Nutrition, 13: 156-161.
DOI:10.1111/j.1365-2095.2007.00469.x.

Greenwood, P.H., 1953. Feeding mechanism
of the Cichlid fish (Tilapia esculenta)
Graham. Nature, 172: 207-208.
DOI:10.1038/172207¢0.

Gul, Y., Salim, M. and Rabbani, B., 2007.
Evaluation of apparent digestibility
coefficients of different dietary protein
levels with and without fish meal for Labeo
rohita. Pakistan Veterinary Journal, 27:
121-125. Corpus ID: 38709531.

Hemre, G.I., Mommsen, T. and Krogdabhl,
A., 2002. Carbohydrates in fish nutrition:
effects on growth, glucose metabolism and
hepatic enzymes. Aquaculture Nutrition,
8(3):175-194. DOI:10.1046/j.1365-
2095.2002.00200.x.

Horie, Y., Sugase, K. and Horie, K., 1995.
Physiological differences of soluble and
insoluble dietary fiber fractions of brown
algae and mushrooms in pepsin activity in
vitro and protein digestibility. Asia Pacific
Journal of Clinical Nutrition, 4, 251-255.
PMID:24394334.

Hung, S.S.0., Lutes, P.B., Conte, F. and
Storebakken, T., 1989. Ability of juvenile
white  sturgeon to utilize different
carbohydrate source. Journal of Nutrition,
119: 727-733. DOI:10.1093/jn/119.5.727.

Hung, S.S.0., Groff, J. M., Lutes, P.B. and
Fynn-Aikins, F.K., 1990. Hepatic and
Intestinal histology of Juvenile white
sturgeon (Acipenser transmontanus) fed
different carbohydrate source. Aquaculture,
87:349-360. DOI:10.1016/0044-
8486(90)90072-U.

YAY


https://doi.org/10.1016/j.aquaculture.2005.04.010
https://doi.org/10.1016/0044-8486\(92\)90162-E
https://doi.org/10.1016/0044-8486\(92\)90162-E
https://doi.org/10.1111/j.1365-2095.2007.00469.x
https://doi.org/10.1093/jn/119.5.727
https://doi.org/10.1016/0044-8486\(90\)90072-U
https://doi.org/10.1016/0044-8486\(90\)90072-U
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.16.0
http://isfj.ir/article-1-2380-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.16.0 ]

Hung, S.S.0., Lazard, J. Mariojouls, C. and

Moreau, Y., 2003. Comparison of starch
utilization in fingerlings of two Asian
catfishes from the Mekong River
(Pangasius  bocourti  Sauvage, 1880,
Pangasius hypophthalmus Sauvage, 1878).
Aquaculture  Nutrition, 9:  215-222.
DOI:10.1046/j.1365-2095.2003.00244.x.

lijiama, N., Tanaka, S. and Ota, Y., 1998.

Purification and characterization of bile
salt-activated lipase from the
hepatopancreas of Red sea bream (Pagrus
major). Journal of Fish Physiology and
Biochemistry, 18: 59-69.
DOI:10.1023/A:1007725513389.

Jiang, M., Liu, W., Wen, H., Huang, F., Wu,

F., Tian, J., Yang, C.G., Wang, W.M.
and Wei, Q.W., 2014. Effect of dietary
carbohydrate sources on the growth
performance, feed utilization, muscle
composition, postprandial glycemic and
glycogen response of Amur sturgeon,
Acipenser schrenckii Brandt, 1869. Journal
of Applied Ichthyology. 30(6):1613-1619.
DOI: 10.1111/jai.12600

Kaushik, S.J., Luquet, P., Blanc, D. and

Paba, A., 1989. Studies on the nutrition of
Siberian sturgeon. Utilization of digestible
carbohydrates by sturgeon. Aquaculture,
76: 97-107.DOI:10.1016/0044-
8486(89)90254-8.

Kim, L.O. and Lee, S.M., 2005. Effects of the

dietary protein and lipid levels on growth
and body composition of bagrid catfish,
Pseudobagrus fulvidraco. Aquaculture,

VAY

243:323-329. DOI:10. 1016/j. aquaculture.
2004. 11. 003.

Krogdahl, A., Hemre, G.l. and Mommsen,
T.P., 2005. Carbohydrates in fish nutrition:
digestion and absorption in postlarval
stages. Aquaculture Nutrition, 11:103-122.
DOI:10.1111/j.1365-2095.2004.00327 .X.

Lee, S.M., Kim, K.D. and Lall, S.P., 2003.
Utilization of glucose, maltose, dextrin and
cellulose by juvenile flounder (Paralichthys
olivaceus). Aquaculture, 221(1):427-438.
DOI:10.1016/S0044-8486(03)00061-9.

Lee, S.M. and Lee, J.H., 2004. Effect of
dietary glucose, dextrin and starch on
growth and body composition of juvenile
starry  flounder Platichthys stellatus.
Fisheries Science, 70:53-58.
DOI:0.1111/j.1444-2906.2003.00770.x.

Lin, J.H., Cui, Y., Hung, S.S.0. and Shiau,
S.Y., 1997. Effect of feeding strategy and
carbohydrate source on carbohydrate
utilization by white sturgeon (Acipenser
transmontanus) and  hybrid tilapia
(Oreochromis niloticus x 0. aureus).
Aguaculture, 148: 201-211.
DOI:10.1016/S0044-8486(96)01420-2.

Lundstedt, L.M., Melo, J.F.B. and Moraes,
G., 2004. Digestive enzymes and metabolic
profile of Pseudoplatystoma corruscans
(Teleostei: Siluriformes) in response to diet
composition. Comparative Biochemistry
and Physiology, 137: 331-339.
DOI:10.1016/j.cbpc.2003.12.003.

Luo, G., Xu, J., Teng, Y., Ding, C. and Yan,
B., 2010. Effects of dietary lipid levels on
the growth, digestive enzyme, feed


https://doi.org/10.1046/j.1365-2095.2003.00244.x
https://doi.org/10.1016/0044-8486\(89\)90254-8
https://doi.org/10.1016/0044-8486\(89\)90254-8
https://doi.org/10.1016/j.aquaculture.2004.11.003
https://doi.org/10.1016/j.aquaculture.2004.11.003
https://doi.org/10.1111/j.1365-2095.2004.00327.x
https://doi.org/10.1111/j.1444-2906.2003.00770.x
https://doi.org/10.1016/S0044-8486\(96\)01420-2
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.16.0
http://isfj.ir/article-1-2380-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.16.0 ]

o Slae 5o ol yuna g S it wbie 53l

&‘)ls.a.h\,u_'u.u;_o

utilization and fatty acid composition of
Japanese sea bass (Lateolabrax japonicus)
reared in freshwater. Aquaculture Research,
41:210-219. DOI:10.1111/j.1365-
2109.2009.02319.x.

Mohseni M., Hassani, M H., Pourali, H.R.,
Pourkazemi, M. and Bai, S.C., 2011. The
optimum dietary carbohydrate / lipid ratio
can spare protein in growing beluga, Huso
huso. Journal of Applied Ichthyology, 27:
775-780. DOLl: 10.1111/.1439-
0426.2011.01706.x.

Mohseni, M., Pourkazemi M., Hosseni,
M.R., Hassani, M.H. and Bai, S.C., 2013.
Effects of the dietary protein levels and the
protein to energy ratio in sub-yearling
Persian  sturgeon, Acipenser persicus.
Aquaculture Research, 44:378-387.
DOI:10.1111/j.1365-2109.2011.03041.x.

Rehulka, J. and Minarik, B., 2007. Blood
parameters in brook trout Salvelinus
fontinalis (Mitchill, 1815), affected by
columnaris disease. Aquaculture Research,
38(11): 1182-1197. DOI: 10.1111/}.1365-
2109.2007.01786.x.

Robaina, L., Izquierdo, M.S., Moyano, F.J.,
Socorro, J., Vergara, J.M., Montero, D.
and Fernandez-Palacios, H., 1995.
Soybean and lupin seed meals as protein
sources in diets for Gilthead Sea bream
(Sparus aurata): nutritional and histological
implications. Aquaculture, 130(2-3):219-
233. DOI: 10.1016/0044-8486(94)00225-D.

Shahsavani, D., Mohri, M. and Gholipour
Kanani, H., 2010. Determination of normal
values of some blood serum enzymes in

Acipenser stellatus. Fish Physiology and
Biochemistry, 36: 39-43. DOl
10.1007/s10695-008-9277-3. Epub 2008
Nov 4.

Shi, X., Li, D., Zhuang, P., Nie, F. and Long,

L., 2006. Comparative blood biochemistry
of Amur sturgeon (Acipenser schrenckii)
and Chinese sturgeon, Acipenser sinensis.
Fish Physiology and Biochemistry, 32: 63—
66. DOI: 10.1007/s10695-006-7134-9.

Suarez, M., Hidalgo, M., Gallego, M.G,,

Sanz, A. and De la Higuera, M., 1995.
Influence of the relative proportions of
energy yielding nutrients on liver
intermediary metabolism of the European
eel. Comparative  Biochemistry and
Physiology Part A: Physiology, 111(3):421-
428. DOI:10.1016/0300-9629(95) 00035-6.

Tian, L.X,, Liu, Y.J,, Yang, H. J. and Liang,

G.Y., 2012. Effects of different dietary
wheat starch levels on growth, feed
efficiency and digestibility in grass carp
(Ctenopharyngodon idella). Aquaculture
International, 20: 283-293.
DOI:10.1007/s10499-011-9456-6.

Tan, Q., Xie, S., Zhu, X., Lei, W. and Yang,

Y., 2006. Effect of dietary carbohydrate
sources on growth performance and
utilization for gibel carp (Carassius auratus
gibelio) and Chinese longsnout catfish
(Leiocassis longirostris Gunther).
Aquaculture Nutrition, 12: 61-70. DOI:
10.1111/j.1365-2095.2006.00382.x

YA¥


https://doi.org/10.1111/j.1365-2109.2009.02319.x
https://doi.org/10.1111/j.1365-2109.2009.02319.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1111%2Fj.1439-0426.2011.01706.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1111%2Fj.1439-0426.2011.01706.x
https://doi.org/10.1111/j.1365-2109.2011.03041.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10695-006-7134-9
https://doi.org/10.1111/j.1365-2095.2006.00382.x
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.16.0
http://isfj.ir/article-1-2380-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.16.0 ]

Villasante, A., Ramirez, C., Catalan, N., Wilson, R.P., 1994. Utilization of dietary
Opazo, R., Dantagnan, P. and Romero, carbohydrate by fish. Aquaculture, 124: 67—
J., 2019. Effect of dietary carbohydrate-to- 80. DOI:10.1016/0044-8486(94)90363-8.
protein ratio on gut microbiota in Atlantic Worthington, C.C., 1991. Worthington
salmon (Salmo salar). Animals. 9(3):1- enzyme manual related Biochemical. 3" Ed.
16.DOI: 10.3390/ani9030089. Freehold. New Jersey, USA. pp. 250-253.

Webster, C.D. and Lim, C., 2002. Nutrient
requirements and feeding of finfish for
aquaculture. CABI Publishing. 418P.

YAO


https://doi.org/10.1016/0044-8486\(94\)90363-8
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.16.0
http://isfj.ir/article-1-2380-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.16.0 ]

Iranian Scientific Fisheries Journal Vol.29, No.4

Effect of different sources of carbohydrate on growth performance, body composition,
digestibility, digestive and liver enzymes of Siberian sturgeon (Acipenser baerii)

Mohseni M.""; Taati R.% Dadgar S.%; Alipour A.
*mahmoudmohseni73@gmaiI.com-

1- International Sturgeon Research Institute, Agricultural Research Education and Extension
Organization (AREEQ), Rasht, Iran.

2-Department of Fisheries, Talesh Branch, Islamic Azad University, Talesh, Iran.

3-Iranian Fisheries Science Research Institute, Agricultural Research Education and
Extension Organization (AREEQ), Tehran, Iran.

Abstract

The present study was carried out to determine the effect of different levels of glucose and corn starch
as carbohydrate sources on growth performance, body composition, digestibility, digestive and liver
enzymes of Siberian sturgeon (Acipenser baerii). A total number of 120 Siberian sturgeons weighing
25.64 + 2.80g were fed four diets including glucose 15%, glucose 30%, corn starch 15% and corn
starch 30% for a period of 11 weeks. Results showed that final weight, final total length, percentage of
body weight increase, specific growth rate, mean daily growth, protein efficiency ratio and condition
factor in fish fed corn starch 15% were high in comparison with other treatments (P>0.05). Significant
difference was seen between fish fed corn starch 30% with fish fed glucose 15% in hepatosomatic
index (P<0.05). The highest content of carcass protein was seen in corn starch 15% that showed
significant difference with glucose 15% and 30% (P<0.05). Fish fed glucose 15% had the highest
content of carcass total carbohydrate which showed significant difference with corn starch 15% and
30% (P<0.05). The contents of lipase, pepsin, trypsin and chymotrypsin enzymes and also apparent
digestibility of protein and lipid in fish fed corn starch 15% were higher than the other treatments
(P<0.05). The highest contents of liver enzymes were recorded in fish fed glucose 30% (P>0.05).
Based on the mentioned results, corn starch at the level of 15% can increase growth and improve body
composition, digestibility and digestive enzymes in Siberian sturgeon.

Keywords: Carbohydrate, Growth, Digestibility, Digestive Enzymes, Siberian Sturgeon
(Acipenser baerii)
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