%;{C&;wﬂjr/ﬂﬁ:
0Ll (53958 9 831 120 38t 2 pat
yyay )LQJ. 4J5| h)w "05.: .\1>
http://japu.gau.ac.ir

092 093 bdle 4 IS 0 2 30 bgw IS ) ko 8T iy Rl !
097 Slowly (I lowis gu S0 )56 g ALY OS5 9 (Acipenser stellatus)

970k aSd s gans T Sl clesans Tisulas y grs yua < salsal ol "
" lEA g sane
s iy 0,8 Ll (O e a olKiils (el L)) sl IS s gl 2305
@bl Olale Ml Sliiss szaas) skl 18 50 8 oKl
VY 8y sl s QY et il s

oS
S5 2ol o 3 L duS L abe 5T 05l Sl s gl 558 andlas s
Acipenser (s, 053 Olale a0 Gledly slesdss sla,sst 5 N olsS s
525 b S 05 5 (F) als e Olpsa ) Jled g o1 Sles «(stellatus)
AeS Ao Fro 5T Yo e Ol 5 (Sr) 0 5 (Sr) ¥ o(Sr) Y SGD Y syl s
23lar jsba Ol a5l ale ¥ oslaw Sl oaslis wia VY Gl de s el sl Kl b
edS 5 e SIS e sdl (Ja S s pedlSs 5 S s slausSU s us (o S
=W Gk A Jams byl & a2 SlS 5 s p @lp Olale aiY 5 Las (g Seslul
bl Ok Sk 5 o oo n Sl sSU s sy pland (oS 5 B 5l edal ey
Loy S 55 5 oS sl L3 (P<0/00) ad sdalie (Ll s pme BNl i
i Sy led 53 L edS 6 3 (P>0/00) Wil edalie l3e Slasles e (Sol3 e S
Slde (P<e/00) cozls ol s gme OGNl bjles e UF L a5 cdls 1)l

e F ol 5 P</00) 55 bl lspme OMatl lls o136 glajles n 55 J S

behzademdadi@yahoo.com 45\ J yius®

A



WAY e () 2 jbowd dY) Gl (9395 9 So1020 00 @ puid

Ol Sy 5 Sy glasles bog cdls | Slide o 2eS Sy Sl s wesdl icils |l
LSy e a5 55 sldie oo jzi G F L 3 S50 (P<e/00) sls 0lis (bl I3 sime
Ssgme O sl o 53 35 e (P<0/00) il ool s ame Ol Lajles ol
S ol plis ol asllas El o MR o RS gl St. Sl 53 5 P<e/00) sl olis gkl
54 OS5 Gy Ll sy 003 Bl o 55 e 35T Glra bse bS5l eslinal

b anils 56 0 clewdl alend s sla, 5SSl 2 0

sla,ssb s ols 5 (Acipenser stellatus) O, 053 s S ol slaojly
Sl ey oot s
Aoddo

O Cmer (0 5S35 ol sl Olale a8 o 55500 b 3l (S 050 033l 2L
Col aly rals Sl ol b a3y SLO glac b [sa oS sl sy 5 gLos s
ool el oS 35w el 1 o AL 65 SO BB Josn gl (T 0D
Gasn 0 AL Wk Ok OBLs s Glp e a5l Olale ol slasls
5 S S a5 osde Jold ) Alg glaas e caal L8 1 (b5 Olals
oemms) A3 e LSS 1y ol Olale o1dE o, 1o 3 00 B YO ale 5T L Llie 53
Al s e LS (sl sl o3 glae e a0 ol 3T 03 wlol YooV OKes
5 0L 58 e Sl s el 5 S e S pe 03 YL Gk Sl s,
Ale 351 as e 5 A5 Olgee Cossdome Shew Js (Y00 F (e 5 Ll Y008 Ol Ken
ol ol S el W s s ete Sl ale 3T Caed LW 5590 35, LRl s Ol o
ssbiear o) pl LS e s e L1 OBy s b Sl S anpe Cope
2l 3O 2 B ospt e B aspsel ale 3l 4 (Sals (RS 5 g glay e haw
OSL) 5ad ealana! Ql.:J.:T e o 5 ale sl RSl Ol g A 5 Sl s GL'.»
Lied s wmlie o SO, ALS s (p Aol S Ble Ol L3 (YooY OKes

B U,M_i_:‘).é YoV wbl_(AA)JJSK)Md)LQQ C:Lm)wu U""ﬁjﬁ Q‘J.,.A 6‘)‘2)

¥y



o) Ko2 g (31wl 3340

sl ol Kl s e Olgea LS ol Coas ) gl (Y)Y OLSes
bbb Cad Ol oz Gl a b S AL azils s S35 Lb 558 O poes
ekl WSl gl das Gl S5 o hb ol pesdle ol 85 Jam 5 abmlr (s eSS
«Hbly TV OLn 5 B8 AL wndls 35 1 e el sladeul b 5 VU ln
i VU 85, slke B3 a4 bgw alS afsn mbe e boaglie s (YerY
ool (6 fmilin 458 el ael Sladeul g 5 Vo i CoklB (oS o 5 Sliday S
s AlS e &S Sl ldss A5 s gl L dlees (VA (J5Y Y0V O Sas 5 LK)
OV O 5y molal)til wsls e 53U s S labe o5 sa Olale zodle 5 13,
o 03 by 35l s s 5l AU 0 p i ety Dl eSSl alenl 5y addlas o
3,0 Jaw g Wl o ale sl 5l s oS ols Ol s p cpl L3S s L ale cpl ole
ol ] Sl (38 el WS s Al (55 1 4 (505 addllas s sd Kl s
53 b3 ime O sl 5 bge 35T (VU slie s Olale A, falS ol bge S a5
el b w53 58 6 s Sldlas (Y000 OLs 5 45 L Olabe s sl S
O 5 03l &) Sl 4 S el s g S s S s, &b Lay sl 5,0
S 2 Ol 3Lk sl Gl 5S allles (YHrA () 5 o 91490 OLes Kb S )
sl e pslie 23Sl Sl s addllas ol 5 Gaa 5 38 plil 0 0331 Al
057 el pliandise o, SL 5 Y OUS 5 6oy »2ld8 o 5o L ds L ale

Al o 05 2 05l Olale ane

9, 9 S0
Gl Olale Ml Slidss il 55 ¥4 Jlo 53 Shass ol ipsbesl ow 5 b
35 A <=l>_;,\ ;D? YEIVY £o/VY alsl 055 L 05,0 a3l oale amm 348 YYO slaws L 5 Olesls S5
bl slanl s Olale aze A eslinal (g ,2) daily SIS 0B Ol o35l slaws 5l G 5S axllas
035L) 25 JLS0 A Jold slas a8 slas =y 5o Bolal S ) poas adsl (5 ke Sl Ay
Sl sSb 598 allas 3 Jihspn Jal b 03 OLSS Sl Olwebl (gl s (g5kue o3 (Ol

¥y



WAY e () 2 jbowd dY) Gl (9395 9 So1020 00 @ puid

S5 GSeil wlis, Sosen Of PH 5 by Jakee 058 ol T pland 10508

S
Lol sl il olie 03l b e ln 1 palis 5 o108 Glae s OgY e
o 057 Sledly plandipe SlaysSB 5 Y OS5 ) » 2 o 53 Lo dls
Vsbasbe 5o b AmiS (g5 AS 4 ST e L pldS e ol led 02 033 Olale
el doys Fr T e e o Ol e «(Sr) 0 5 (Sr) F  (Sr) ¥ (S1) Y ()
53 SAS S IYVE (531 5 doys ¥ (s Ol shols glie lasleg i ale sl s
sl osls OLES ) o> s Cilie glasles (gl slse 3BT 5 00V se 3 sy 102 oS skS

Sl

055 093 Pl 2l Ciliis sl jlad (gke 3150 SIUT 5 O gV g0 ) Jyur

Ss. S. S S,. F e
) gl oS 5
£Y/00 fAO 7 ANy SN e
Y4/ YAV YAZAL /4. e b s oS
Y/ VO, 47 VE/o YA/ p LS sl
AR e Y/ Y/ Y/ Pk
Y/ Y/ Y/ Y/ Y/ ol s bslse
Y/ Y/ Y/ Y/ Y/ e byl
VV/ee AR ANAr L Y/ Bl g,
| | Yoo | | g
sled S 5
O/ AAZAN A fY/ov WAL () = 55 5
YA/AY Ya/YY YANY yv/av W D) = o
N A V/AV any NA (1) Sl
FYO /A FYAS/VE MARAZATZ YA FYYY/AD (Kcal/kg) 5 5!

FF



o) Ko2 g (31wl 3340

ax =V 8 00 G Ol U g edd gduaies OAS atle I e plde lae o
Olpe Slaz=l b ilysy ssbas 5 oo aw e b Olale & oslie . lus (6,10 5l 8 sl
Dl oo (dlzms g5l 5 Jaw 5) Olale O 035 Aoyn ¥ Ol aed dalls 55 592 50 Olale s 5
S lae s dalls 03 118 w55 5l 8 Cole S &S (g osba 128 8 e bl pes S pon (s
o S e ()l > am s O dslate 3l s (LA o0 SIS GLI sles s C)l;'- DR
5ol ol aslie Sde Jsb sl 35 Ol 53 Ok 033 o3 ¥ Oljper 5 03 035
Wil e EalS T Wb IalS 5 Lol o e St S i s pasl g
e Y LS 5 adyl T g ale aadsd an L3l glanl s iadY OlS 5 ol LT
Cewds O laiand twj\bf*a&:i;jem 3 S ge ol J=s s ol wis
St lakiped 53 0k S 5 Cusby cax ofan s ekd i Jll 4 5
Sl a1 S 68 g Olale s i sed 5o bl UL s ees A (g Sesll
SASelLl gl oS osba i Jime oKilesl w 0n g olend LT gl ale sae i
AL sk g Seilll @S s e Bas a2 S8l Gl IS s Sl s
S paxs gl s ol S il am s Ve s s el VY B YA Dol Ol 53 b O3l
(AOAC, 2000) L okl S S 0,58 53 Olale ol Ol 5 it & 500
(bl bl 5 S0 S Shalesl OLL s tlewdly (ploondsm (sla, 556 (5 xS 05100
VO sladls o bdsad o @lo L5 31 6,805 3l e 5 488 Ols o 5l ale askad Y
Gladsbe Ll (slaliar s osls JUist oKaulesl w0 ol slinl Ao esle 4 axiél o o
Voo e Sl oslitl b s 1288 el 53 Toe e 3 aiBs V0 ey Sedy Sle g s
Sla, sSL (g Sesll Oloy b 5 A w0 (o180 ke Jby 40 by o slewdly (5205 S
(JSorts s Jald ety pliand g Loy 586 .l JUaml ol S mlo aorpa =0 5 5 4 his e
Slp oo pae padels LIS bus mite 5 odS (J5 S SIS sl IS 5
A el ey 5 1Sl oS 5 Lay sSB l SK s
b o 5 w5 61y SPSS (V. 17.0) bl 4l 51 lasT 0L L3 il Slnlons

&J’JLLJ\J J,:JLJ )‘ 45&)}]04.: A eslaal O o LSLA)}ISB uﬁj& BE e.)wi Cewddy

Yo



WAY e () 2 jbowd dY) Gl (9395 9 So1020 00 @ puid

BL) OJAT Cewddo CLL:.: Jjg.Lm& lea.m g)'l?*“; 61): U':"M 9 u_il.)..o LSLA)[M: O o 3,90
CLL:J 9 A ealaial Juﬂ)b 0 QlMa.]a\ Cj}a.w L: Duncan M\J J.«?- QJAJT )‘ Lf’lJ& 6L§JL4M:

A esls olas Mean £ S.D) jlas 31 Gl il ol jon 40 Sl &) o

=

s ol o ol Sl e Ol O lerd 5558 slay 5516 ) S e Olgee o
oSole ol S sl s V0 EVO ihs, soly of Gl hwsie & (g sba oI
ST ol el o VIYE /Y 5 pH Olsee 5 2 53 08 oo VIV E4/0 Lally oy 53 OS]
5 e L el DS elusky Bl ol il lasles 55 O pleed S5 B
Sl ol 03l QLES Y J gl > 1S

win VY Sde 0Ll o e ol byl b edd wdis Oy 055l Olale 04 plend oS 5 Y Jpd
(Mean +S.D, n=3) _&;i

BIW
Ss. Sr. S.. S,. F aJ5l & ged
BPEY
IVAAE RV At VAT A VAL e AL E RVA 7S R A T I YA 7 AU R VAV S Ry
\ARE VAL N ERIALY Ao AWAUESVALG YAY £ Y Y £ Y e
VEIEV £ VO WY YD Ve A £ EYD AL £ R VAV TSR s £ b,
Y/OA £ /¥ /80 £ Y ACERY AAMERVAN YYEE Y VAT E Y Sl

Loles 3 bl s ime GMestl sdtias 0li OLaSe glbacisy 5 Sosline Gy b olas 51 Gl 5 Sl
(P<e/00) wil

0L Cogby Blod 5 olie Cilie glajless w45 55 OLES Eass opl 53 edel Camda =l

53 Casby i G F s oS (gysba (P<4/00) s)ls 545 g bl I3 e BV
Sl sl b s P>e0) Sl bgles ple b obiime Ol Sr. Jles e
Bl 51 11 slasles (P>0/+0) didl o 0 o O by Sl 3 (5ls ine IV

¥5



o) Ko2 g (31wl 3340

@bl s gme Gl Sy 5 F b 53 LSe35 Sy lasles a5 cudls ) ol s
Sl gy ol Glasles e olsme ONEl p0 oo Ol Bl 1 L(P</00) il
2l LSyl a5 il boled G b e Ol e meS Foles 8 )5k (P<2/00)
Olyee a3 31 bl Llspme Ol L1 lajles ((P<0/00) iy (gl e oMt Lajles
(P>+/20) wzil a2l

S Gl S S s Sl O ety et Sttt b
el ol enls QLAY Jgd s plde Calis slajlas s V.U-:;,ajm.,lfdjjzmls

wia Y s bl slae g b oodd 4l 0yp 095l Al 05 sl alesdm sla, g6 Y Jsi
(Mean = S.D.,n=3) b3

S\c. Sr. Sr. S\ . F )L°~:5

s sberls
NIYERY 2 VAYE Y8 \/OA £ /7Y \/$4E /YO V/ASE YO (g/dl) JScuss 0

OAY/YA £Y4/00F  SY/OY £ VY/EYR  $85/8V £ YO/ 2 VAY/+8 £ 8¥/F\0 SYAFA £ 20040 (mg/dl) L S 5

Y/ ¥E o /PAR DENCAVATS \AIE=-RVA ANE-RVALG AAE-RVATE: (g/dl) e 5Ji
F¥/ Ak f/7ab YO/AvE £/\A AR7ARE-AvAtS O+ /YYE V/YYbe NZARERZARE (mg/dl) 5,8
YAO/ATEE V/e0n  YYV/STE P/ AT YOA/FFE Vo/FYeb FY\FVE OY/AQ  YFA/AAL Fa/0YC (mg/dl) Jy zds

FINYE f/0V /¥ ¥/ A/VVE ¥/ VYL YV /00 V/AQ (mg/dl) dS

V/AAE +/¥4 2 Y/ANE ¢/ ¥Y0 Y/YoE o /faab Y/A8E +/0\® Y/P0E +/\ V0 (mg/dl) o s

Lsles L3 ool s ime ODstl sdtias 0lE LSS glacisy 5 Sosline Gy b Slas 51 Gl 5 Sl
(P<e/40) dib

Sl o ol me DMl an Ly IS 55 Olje o odkal Cowdds = ol

3o bslad o (uls sme OV Ll d pudS (6 5 558G 55 (P>4/00) Cusll 55 olis
Lotals Sl a5 sl |y Olys o2 Sye o 55 OF Olps 4S5, sba «(P<4/40) ozl
Ol 53 LAl (,.AL Sl gme ;—<L> lasles cclls (gols pme BV L jlas sla
o Ghls S Jles (P</00) il sgm s basles o golsime M LDl e oI

SIS Ol josas 55 (P<r/00) Cuils (ol gme Ol e 5 S0 slajles L os 5p sl

v



WAY e () 2 jbowd dY) Gl (9395 9 So1020 00 @ puid

by sl o i s Jles 55508 Ol (P<2/00) Wop ol e SNl Shils bayles 50
Sl wamen 5 bl me OMatl gl v 5 Sre Sy lasles LSy s a5 il
Jo S Olye 55 (P>/00) 2l (ool o O] Lajles Lo b dals jles 524 Sy
shls aals Jlag 55 JymedS Ol (P<e/00) Clils 392 5 bajlad p (s)l5 sme O LDl
Sy Gulsgae M gl blas ol US Jls mar 5 3 p basled o 55 Ol o 2
GOl Sy 5 Sve e bos e Ol o S 15 0 o 55 JsmedS Ol uioeen
Svo 35Sy sl s ol sme SNl 6l Sy s dals slajlas U Jy clili (gols s
Olyme 3 L5 ss Hls gme Ml s Wyl plo b Jy il (g)ls pme 3D e b
S St 3 0 Olgs 6 (sosbay ((P<2/00) 3 Jlsome O] basles 53 LoDy o e
L S ose 53 (P<e/00) Clils gyl pme Bl Sy 5 Sy slajlas by cldls 1) Ol
53 Ly S Ol e aslis o (P>4/00) 555 sl sme Sl (6lls Sy dals slajleg

(P>0/00) wid odalie bajlad oo (65l gme D] plde glajles oy

- .
5 Al ol Cowsas O3 cg.JI sbos @ S ¢ L bo,e Olale 5o 0 gled S 5
O 0d QJ.: v.iw A_A.:SJS CLI.: U’:"A)}i Ui\ BE (\C\C\, LJ;)L!) ML’L" u_i\.,\.o 0y CJLMSJJ
Olale 0L 55 oo 5 Cosby Jlie als Ol (bl s ame OMastl Ciliss oLl gla b
O 02 d.l.: “:'-’j']’) cdj.\s axIlze B .(Y'\' cob&a_ﬁb 9 kia-:iﬁ) Sl u,ng& Jou)\ 6\)\5
oS 3l UF Jlags & gosba o p Solel Dl ame BNl gl e cilse glasles
losles 3 s lasles 4 Camd Susby Jliie i Uy o1 Glales o 53 oz
Al (6 S o LQQTA{Q.?MJASL;)JJM{ M\zﬁ_:)wmpéﬁw M=l Sy, 5 F
f.:%).w JALA L (V"\c (.Qb&a.h)ﬁ))&w)) JAL:...M:U B (Y"? LQ‘)K&AJ;’W«) CLL:.:
51 L(Y'\\ cubl.(.a.h_} eb\)u.a_?) AJLSUQA DL LCLL:.: Ui\ l_: J.:u_? L .Jﬁ U’:"A)J“i Ui\ CLL:.: AJLL.A
WY o Ol 55 S (S Alanl Slle o w0 ALS oy s 035581 L (Y004
\JW}\ aliseo u"\‘)"" 6@)[&.,5 O LQ.L: cL?- U’:’SJJZ’ )U\iﬁ BEl USAA_}J“{ Ui\ BE LS sdalie

A



o) Ko2 g (31wl 3340

OS5 Ol (ol oy 55 L S Olsae 050 L &S (g sbar dd sdalin (gobl i3 sme
oo a ALS Gl 05 ged Wlal &S Wa S 51 (Yo f OLs 5 i) s xi 2V
U (ep O 5 glosp) b Y Sy Rl Gl s, Olabels lie
Lol adlas pl 53 a5 L3S s oWl ale oy o 15 1S WS 5 Lgwe 30 030l
3 2aSossle) oS 5.l Rl labs o 4 ALS slacntis R L asY s
Ol 53 Sm® (S Alal S8 6, « Jatf ST s 03538 L (Yot Ol
Sl Olabe s Oldlas b b 558 adlas b al salis bl o Y
Pl TV OhKen 5 5a6,8) o ale (To0Y OKas 5 la-dltey 8) bl e 5Ll
oo 55 Lge 5,1 035 Lol g wlie (VAQF (. 2) WId55 5 (Yoo ol Kea 5 YIS) JUs
e s Ol O S e Gy p ) olsame Il jaie slie U oglale Sl
0L o9 Ol 50 558 andllas 3 (Yo oV O 5 500 8 Y008 OLKes 5 5 5.5 555k)
Slajled w53 O 2SI Ol I 0L bl Sl gme OOl dals Slag LSy Sl s
5 o338) ale I3 ga) p ek plnil sl p @l L 5 il ool Jls s DDl lie
g el el callas (Yol OLes 5 528555l e bl 5 (T0V) e
2335 0 Olale O S555 Camdy jarls Ulssw Ol 0 placdse Do a4 ol
Glawd sz Olale 095 landgn gla,ySL wy 3 .(0448 (Jlasl 148V (1S )
Cj.\a.ﬂ&ﬁ@.i)) J;L?.?)l@.a.(\‘\‘\‘\ ol 5 SG,8) 3513 e )| O e o g O
S shosn Sbale o3 S Gl L glde o 00 Kl mlie b ale 50T Sl
053l Olbale 05 Gl pliedgn laexle 5l &0 (ToV e OLKes 5 5 pobal) 5,08
S 6 5 Ol isls OLES S8 Rlesl L3 1y (guls pme sl ccibiies glasles L3 O 5
5 L3 bl s pme Ol Glls e il slasles 3 Lewdly U 2dS 5 5SS o s
Ao 53 (1000 OllKen 5 55 5 Sl Al W6 s (V)0 DL 5 5 0ksl) andlhs s L
Ol b plosil gale L3 (55, » &5 (Y41 OSaa 5 o3l &) anllas 3 54 alie OIS 5w
Olpes 2alS 3wl 2alS (g ls s ssbar ccilise glasles o3 Ll S8 5 s 2ds
(S el Dlale O > (351 e sbie s Lpw AlnS U eas LS Ll SIS

Cilises lasles 3 0% Slawdly e sdll Ol s 3 oiel sy = (Y290 OLKes 5591444

¥4



WAY e () 2 jbowd dY) Gl (9395 9 So1020 00 @ puid

wls a4ty ol o oS Ui e Ol (Yo A (s V‘J) andlas . L0> o sl Dl me B (6l 1
o3l JialS 1y bbb slewdt JsndS 5 b S5 slie slala>e JB ke
LS lale 53 Ly JyndS mshau a5 0 218 0S50, ViU ol s, slanlias
L3S Grme ale 5y0 o, 5l a8 Glabe b aglis 55 (i wdss Ly 55 sl o,
eeelS 5 S s Ol 3 edal ewsay 2 bl 2 (1890 Ol 5 Sil8) 3 Sl
5 ool Slllas s b5 Al sdalie (6ls pme Ml ol slaslas o 3 Ll
WLl 5 55 5 b bsb g5 2 (VoA (J s o) Do 3 ol 555 » (V1) LS
St sy il pll Sl L (YA saols)) andlas 3 s g alive MS s ale 55 (Y000
LSS5 5 U5 5 Ol 5o olaime SN Ll spels ale G804 LS
Sl wlie gl glajles Lol wdis ol — Obale &S J5)swe 3 (Al cdalin Oy
Sl LS5 Olsae 53 Iy LI Ol O JsndS 5 S s, Olgee 55 (Sols ins
351 G pae Olge JalS ) glatens Ol o oS b5 QLIS 558 asdlle mls s gl sme BV
m);&au_ydmtg}ﬁgjj\fu&\xaﬂwﬁsoickw@maﬂﬁdﬁu
2 st S Oy ale 3T A3 Yo Ol B s 53 5 Sdd O3} s e Olsiewy
OseeVyo 50 il 1 Kl O slawdly it losSE 5 Ok ke LS S

.5).\.3 QLALA U"\ &.»UJ« o

&l

1. Adamidou, S. 2008. Effect of extrusion on the nutritional value of peas (Pisum
sativum), chickpeas (Cicer arietinum) and faba beans (Vicia faba) and inclusion
in feeds for european seabass (Dicentrarchus labrax) and gilthead seabream
(Sparus aurata). Institute of aquaculture, university of stirling, scotalnd. 210pp.

2. Anon. 2000. Sturgeon fisheries management and trade control measures in the
Caspian Sea and Black Sea/ Sea of Azov range States. Traffic Europe field
investigations, December 1999-January 2000. Unpublished.

3. AOAC. 2000. Official Methods of Analysis. Horwitz W. 18th edition 2006,
Washington, DC; 1018.

4. Burtle, G.J. 1990. Body composition of farm raised catfish can be controlled by
attention to nutrition. Foodstuffs, 62: 68-70.

N



ol)ed g (531wl o540

5. Chou, R.L., Her, B.Y., SU, M.S., Hwang, G., Wu, Y.H. and Chen, H.Y. 2004.
Substituting fish meal with soybean meal in diets of juvenile cobia
Rachycentron canadum. Aquaculture 229: 325— 333.

6. Edsall, C.C. 1999. A blood chemistry profile for lake trout. Journal of Aquatic
Animal Health 11: 81-86.

7. Francis, G., Makkar, H.P.S. and Becker, K. 2001. Ant nutritional factors present
in plant-derived alternate fish feed ingredients and their effects in fish. Review
Article. Aquaculture 199: 197-227.

8. Gatlin, D.M., Barrows, F.T., Braown, P., Dabrowski, K., Gaylord, T.G., Hardy,
R.W., Herman, E., Hu, G., Krogdahl, A., Nelson, R., Overturf, K., Rust, M.,
Sealy. W., Skonberg, D., Souza, E.J., Stone, D., Wilson, R. and Wurtele, E.
2007. Expanding the utilization of sustainable plant products in aqua feeds: a
review. Aquaculture Research 38: 551-579.

9. Grisdale-Helland, B., Helland, S.J., Baeverfjord, G. and Berge, G.M. 2002.
Full-fat soybean meal in diets for Atlantic halibut: growth, metabolism and
intestinal histology. Aquaculture Nutrition 8: 265-270.

10.Hernandez, M.D., Martinez, F.J., Jover, M. and Garcia Garcia, B. 2007. Effects
of partial replacement of fish meal by soybean meal in sharpsnout seabream
(Diplodus puntazzo) diet. Aquaculture 263: 159-167.

11.Hrubec, T.C. and Smith, S.A. 1999. Differences between plasma and serum
samples for the evaluation of blood chemistry values in rainbow trout, channel
catfish, hybrid tilapias, hybrid striped bass. Journal of Aquatic Animal Health
11: 116-122.

12.Imanpoor, M.R., Bagheri, T. and Azimi, A. 2010. Serum biochemical change
induced by soybean meal in diet on Persian sturgeon, Acipenser persicus.
Global Veterinaria 5: 61-64.

13.Kaushik, S.J., Cravedi, J.P., Lalle's, J.P., Sumpter, J., Fauconneau, B. and
Laroche, M. 1995. Partial or total replacement of fish meal by soya protein on
growth, protein utilization, potential estrogenic or antigenic effects,
cholesterolemia and flesh quality in rainbow trout. Aquaculture 133: 257-274.

14.Kalla, A., Garg, S.K., Kaushik, C.P., Arasu, A.R.T. and Dwodia, G.S. 2003.
Effect of replacement of fish meal with processed soybean on growth,
digestibility and nutrient retention in Mugil cephalus (Linn.) fry. Indian Journal
of Fisheries 50: 509-518.

15.Kikuchi, K. 1999. Use of defatted soybean meal as a substitute for fish meal in
diets of Japanese Flounder (Paralichthys olivaceus). Aquaculture 179: 3—11.

16.Lim, S.J. and Lee, K.J. 2008. Supplemental iron and phosphorous increase
dietary inclusion of cottonseed meal and soybean meal in olive flounder
(Paralichthys olivaceus). Aquaculture Nutrition, 14: 423—430.

17.Lovell, R.T. 1989. Nutrition and Feeding of Fish. Van Mostrand Reinhold, New
York, 260 pp.

0y



WAY e () 2 jbowd dY) Gl (9395 9 So1020 00 @ puid

18.Luskova, V. 1997. Annual cycles and normal values of hematological
parameters in fishes. Acta Scientiarum Naturalium Brno 31, 70 pp.

19.Mazurkiewicz, J., Przybyi, A. and Golski, J. 2009. Usability of some plant
protein ingredients in the diets of Siberian sturgeon (Acipenser baerii Brandt,
1833). Arch. Pol. Fish. 17: 45-52.

20.Miles, R.D. and Chapman, F.A. 2006. The benefits of fish meal in aquaculture
diets. University of Florida. Document. FA 122.

21.Mohseni, M., Purkazemi, M., Bahmani, M., Pourali, H., Kazemi, R. and
Alizadeh, M. 2007. Determination of Nutritional requirements of Beluga
Sturgeon from larval stage to the market. International Sturgeon Research
Institute. 224pp.

22.Nguyen, N., Davis, D.A. and Saoud, P. 2009. Evaluation of alternative protein
sources to replace fish meal in practical diets for juvenile Tilapia, Oreochromis
spp. Journal of the World Aquaculture Society 40: 113-121.

23.Przyby A., Mazurkiewicz J. and Rozek W. 2006. Partial substitution of fish
meal with soybean protein concentrates and extracted rapeseed meal in the diet
of sterlet (Acipenser ruthenus). Journal of Applied Ichthyology 22: 298-302.

24.Sener, E., Yildiz, M. and Savas, S. 2006. Effect of vegetable protein and oil
supplementation on growth performance and body composition of Russian
sturgeon juveniles (Acipenser gueldenstaedtii Brandt, 1833) at low
temperatures. Turkish Journal of Fisheries and Aquatic Sciences 6: 23-27.

25.Shearer, K.D. 1994. Factors affecting the proximate composition of culture
fishes with emphasis on salmonids. Aquaculture 199: 63-88.

26.Tacon, A.G.J. and Nates, S.F. 2007. Meeting the feed supply challenges. In:
Arthur, R., Nierentz, J. (Eds.), Global Trade Conference on Aquaculture.
Qingado., China, 29-31 May 2007. FAO Fisheries Proceeding, vol .9.FAO,
Rome, 271 pp.

27.Taghizadeh, V., Imanpour, M.R., Asadi, R., Chaman Ara, V. and Sharbati, S.
2011. Effect of vegetable protein Substitution of fish meal on growth
parameters, carcass quality and blood biochemical parameters in young Beluga
Sturgeon (Huso huso). Iranian Journal of Fisheries 4: 33-42.

28.Watanabe, T. 2002. Strategies for further development of aquatic feeds.
Fisheries Science 68: 242-252.

29.Yigit, M., Ergilin, S., Tirker, A., Harmantepe, B. and Erteken, A. 2010.
Evaluation of soybean meal as a protein source and its effect on growth and
nitrogen utilization of black sea turbot (Psetta maeotica) juveniles. Journal of
Marine Science and Technology 18: 682-688.

30.Zhou, Q.C., Mai, K.S., Tan, B.P. and Liu, Y.J. 2005. Partial replacement of
fishmeal by soybean meal in diets for juvenile cobia (Rachycentron canadum).
Aquaculture Nutrition 11: 175-182.

oy



%

Gorgan University of Agricultural
Sciances and Natural Resourcas

J. of Utilization and Cultivation of Aquatics, Vol. 2(1), 2013
http://japu.gau.ac.ir
Influence of replacing fish meal with soybean meal on carcass
composition and plasma biochemical parameters of stellate sturgeon
(Acipenser stellatus)

*B. Emdadi!, M.M. Sajjadi’, M.A. Yazdani’, M. Shakurian®
and M. Pourdehghani’
'M.Sc. Graduate, Dept., of Fisheries, Hormozgan University,
2Associate Prof., Dept., of Marine Biology, Hormozgan University,

3Associate Prof., International Sturgeon Research Institute
Received: 09/25/2012 ; Accepted: 02/09/2012

Abstract

This study was conducted to determine the effect of fishmeal replacement by
soybean meal on carcass composition and plasma biochemical parameters of
stellate sturgeon (Acipenser stellatus). Five experimental diets formulated by
substitution of 0, 10, 20, 30, and 40% of fishmeal by soybean meal. At the end of
experiment, blood samples were taken from three fish of each tank and plasma
glucose, cholesterol, total protein, calcium, albumen, magnesium and triglyceride
in different treatments were determined. Based on the results, significant
differences were found in carcass protein, lipid, and moisture content in fish fed
diets with different SBM levels (P<0.05), but there were not significant difference
in ash contents of different treatments (P>0.05). There were not significant
differences in calcium and total protein of plasma, among treatments (P>0.05).
Triglyceride levels were highest in the Sio treatment and there were significant
difference between Sio and other treatments, except of F treatment. There were
significant differences in plasma cholesterol, among treatments (P< 0.05) and F
treatment had maximum amount. Significant differences were found in plasma
albumen between Sio treatment with Sy and S4o treatments (P< 0.05). Glucose in
fish fed F treatment was significantly higher than other treatments and it had
statistically significant difference with other treatments, except of the Sjo treatment
(P<0.05). There were significant differences in plasma magnesium among
treatments (P<0.05) and S4 had lowest amount. The results of the present study
showed that replacing fish meal with soybean meal in juvenile stellate sturgeon
diets can effected on carcass composition and plasma biochemical parameters.
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