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1.1.1 ER]| -ESHEARARR KSR
M A K (30% .35% .40% 45% .50% ) RS S E .,
BEAA VYN XBREMNEMN (X)), REAKEXEK
AEHN EAA PR ERE (o
EAA S8 504K M 00 9 & EAA MULHIRER
), S i o EAA BE ML MM E
MALNI VLY EAA H1H MR, MM BIHN 9 B

EAA (8L 25 53 RO

1.1.2 ZR] -ENEaR omptanx

£ GEREQTARRXENBRESRERRALS
Tab.] Formulstions and proximate chemical compusitions of the diets in the experiment

of diclary protein reguiroment

W G AP 0.0% . 13.5%.27.0%.
40.5% NS4 0%MARNEN, KK S HIR(HE
EX40%) . FESED 20 k)-g ') FHEAMF
WX LR (% 2). 3 HTRIAEAA

HR.

1.1.3 XRAEAME ERERSERL0H
WERFERE HONG.BEREEN1.5mm
B BFERT - U KEDRE. &1,

BABATYN  Dietary protein level

SR Copaliion 0 3 0 15 0
KRGS  Ingredents( DW)
il Fish meal 3.8 45.28 51.75 u.n .6
fil  Fuh ol 2.9 1.98 1.67 1.3 1.0
EXE Comal 1.9 1.98 1.67 1.3 10§
EEFM  Choine chionde 0.5 0.5 0.5 0.5 0.5
MW Destrin 1.5 4.6 ».¥3 29.14 ns
RN Viemn promx 1 I 1 1 I
EUEREMNT  Minersd premx 2 2 2 2 2
B W1 Caloum hydrogen phosphate 0.5 0.5 0.5 0.5 0.8
AT R  Cellulone mucrocrystalline am 315 3.53 .91 419
BN Bander 2 2 2 2 2
BB  Crude lipd 7.9% 7.86 .19 .08 1.0
BER Crde wh 7.9 BRI 9.5 1020 12.00
B E  Cosde proten 31.04 3.5 e a6 62 50,38
HHARE Calodsed pross enesgyi bl g ') 19,39 19.1M 2001 0.3 FORE
EOE/MEBYE  Poen/enengy muolg M ') 15.84 18.02 20.44 23.08 5.0
EAA PR LEN Reativity of EAA balance 0,748 0.7Tug 0.7M48 0.7H48 0.7TuE

B DA I o g DO ) L I 600, B O, 200,510, 15, AR SR, 40, L BOAR 500, EF NS 260, LM a00, S K 0,

Vi E, 400; Vie By, 0.1, Vie A, 1.2;Vie Iy, 0.08

¥ C, X0

RN (g oA BIM ) MaSO,- THYOL 1.6 i Ferme citmie, 0.8 it #0804 - THED0. 4 s CuS0k - SHGD, B o AK-8HD, )
iy KLY g NaySeyUhy, 0.7 gty MinSO - HeOL 4 mgn ColT - 6H0, 2 g NalH PO 2HGO, T 4 g3 KIOL2 65

SENEOR BU EALrRNRR(D.0N g WS T2 HIREENERY

Notes: () Viemmbn paremis g g ot | Vit prevnis g b et ) thasmin IO, 80 ribolloven 200 fobic acid 185 prmdossine H 8; po-
e e MK | cademans pentodbenete 280 mrsetid 400 baote iy vt FoA00) cynoenbebere 0§ revmal soetae 1,75 cheloesicilers)

005 ssrber acid, 200

2 Maneral prormis {evgg g dier ) ¢ Mg, THO, | 6 g0 Ferrie cioreee, 0,8 g 2080, - THOL 0.4 gz CuS04 - SHD, B mags AL, -8,

Somga K1 3oy NaySey, 0.2 magy MuSO, B0, & gy Colll;6H0, 2 gy N0, 2H0.7 4 g KOL2. 85

) Diexnry energy wim enboulated basesd on the enetgy of peotein,, Tiged s carbobgadente] 2360 g ' 9. Sklog ", 17,24 "
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Tab.2 Formubelons ped provioale composiions of dicts o e cxperiment of replaceend]

of fish meal by soyhean cake
AKUSaismmECm s s
M Composition Heplascermert of fish mwsl protein by sovbean peoten
0.0 13.5 7.0 40.5 5.0

RN Ingredents (DW)

AN  Fih mel 51.75 “u.mn 1.8 3.1 ns
UM Soybean cake 0.00 1.3 2.6 33.90 $.2
M Fehol 1.67 1.9 1.90 2m L
EXil Com ol 1.67 .M 1.9%0 2.m 1
BAEFEM  Cholwe chlonide 0.5 0.5 0.5 0.5 0.5
B RREM Viamin preeix 1 i 1 i 1
KN RN  Snersl premis 2 2 2 2 2
B W Caloumn hydmgen phosphate 0.5 0.5 0.5 0.5 0.5
MM Dexinn BN 29.46 4.7% 20.06 15.3
TR CAhdose micnxrysallne 1.53 4,50 5.06 5.21 5
BN Bnder 2 2 2 2 1
BN Prosimate congosiion| W)

M1 Crude prtein 4059 40.79 40.43 4.0 TN}
BN  Crude hipsd K19 B.08 1.7 7.80 .M
B4y Crde ssh 9.52 2.3 H.39 7.87 7.02
HWER Calulaied groe coogy (k-8 ') 20.01 20,02 20.04 0.2 2.2
BEAMMERIE  Prowin/energy mtio{g-M] ') m.44 20.38 .17 20.57 20.48
FAA B & CRR  Relanivity of EAA Balance 0.7535 0.7610 0.7224 0.6907 0671

Nt ENLS CRRREMENRRERE MR
Pioee: The wooarnin preemin, munersd preeess. snd csdrularon of deetary enengy were the e = these m ke 1

%) ERURABNEWRAN AR (NS)
Tab.} Fsseniial amino scid compasiiions of dicis in (he replscemeni experiment of Tsh meal by seybean cke
AKEEfaREECARLR S

m _ Kepdacrrnent of fish mamd by sndwsn prann H::l*
0.0 13.5 2.8 4.5 54.0

EEM Ma 2.8 2.75 2.3 2.06 1.41 18
mER Ly 6.26 6.45 6.2 5.87 4.21 B2
mEE Ay .46 6.2 6.6 B.48 4.7 . 40
MM He 2.2 2.2 2.3 2.2 1.6 1.9
ENEM Phe 39 1.8 4 4.03 2.9 .12
UM Lo 7.95 B.04 7.9 1.74 5.57 9.01
FREERE (e 4.16 4.19 4.2 4.1 2.7 4,44
mume v 4.06 412 4.1 1.96 1.85 W
SER The 4.3 4.41 4.3 d.l 2.0 4
0 LA N

SE R BT L G ETER ¢y L

Nawe: ([ Mo tryprophun was devected because of sod hydralyss.
T The reloterme value was the EAN oomgumition of the white muscle of Ervohrorwloer ilidsarfiorsis
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1.2 ZESSHAETD

BT K AT A R, -
ATHES 2 A, TRNRTMRE ANEY
PRI 700 B, WA KRR R
MEEAXY Ry OB TRMEN, RoLR. Wik
154, FRTRM2004ET7H 1 HE 2004 8 H
27TH. EW8 M, KRIFEZMN, FiLER148
R R GEER(WRE 0,00 g) MM R fikE,
PERGEFNARES(1.6m*2.8mx]1.4m), 8
SRR RN, BT EN 20 ER, BR
M KRR RAY 2.5% —4.0%, MK AW
WS NS, ORI (9:00,17:00), W
2h @i, X240 K%, LRMEKEY
23~30T,pH (7.1£0.1), EME L FSmg-L ',
‘l’h:’: 0.5 ﬂI‘L_ I'n
1.3 BEUESNE

LR 24 b SR B (MR R
0.01g) MMk K, HHNAEE(WGE), RiRE
(CF), 3 1 U9 % (PER)  FF Pk e (HID)  BEdK H
(VD). fsedn 10 R, W1 @ bk A0 A5 G, e
SLLE AMUFOAN MEXERRS. RWET
0 0 K, 9L R B M, R
M MRS, T Ak e LR At
1.4 ®itown

FHSPSS(10.0)fFit TR 2 0, A
Duncan's 17 £ W L8, o MIHFRRSE K E

E
el
=i
- ; W e . ,
W 3 & 4 s %
HHEORTE S
Detary protein bevel (DW)

M ENaMRECEAE(N ) SRERYINR
Rin=3)
Fig.! Roamrwhip between deetary proten kvels (X )
nnd weight guin ( Y) of Enshrocslter ifivher-
Jormis(n =3)

WA F RS WE.PER S50 & A RFEXm
ﬁl” =] =

: &R

2.1 EERESATEHARONE€ GRNAR
Ew

i 8 I, 2% B AR R LS N 100% .
MGIE R K Y- MmN WG R R ENE
WP<0.05), WCRERHSESKTFHRARR
ABGRENAR (RO, SEREAERTL
3.04% FE 9 40.89% B, WG REZ A A
40.89% .46.62% M 50.33% WM E RN WG E
REBFR(P>0.05), BAITERMB0H ARk
GHRA WCHMEECKT Y 41.15%(H1),
S0 kP ek 31.04% 7 S0.0% 6,
31.04% 3551 % 0 40.80% 0 04 3 (1400 PER §
FR T 46.62% W 50.33% 5% K A4 (P<0.05).
RE_Xx0nLEE2KW. MR EAKEY
3.O%MAGEA N RN (HE2). MRk
B KT W, 40.80% BIRE AR
PR T 31.04% R 35, 51% AN B
(P<0.05),{H %5 46.62% M 50.33% MR E#H%
HERBLR(P>0.05). SEMHNFKEY
0.60~0.62 FEdkit % 5.97—6.83 EREY 0.9
~0.97, FELZ B 8 FHESER(P0.05),

197

g st
= LT[
=i L&
13r

w
cf 14}
- IJ-.

12h  T=0002Xs 004872 1057
up Weosm

"
MEEAAY %
Dictary proscin bevels (DW)

M2 ENaEbEEOEATO SHAaER%(Y)
WXR(n=3)

Fig.2? Relstonship betwesn dietary protein bewh (X )
and proven elficency mie ( Y') of Enshrmodier
ishae forwis | n=3)
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Tab.4  Effects of dictary protein levels on growth and feed stilisation of Erytheooulter ilishasformes

X eqhm=3Fw

il FNEIRF /S Diewary protein level

Itern 31 .04 EL ] A, B9 A 62 0.1
VEBERR " . .
einged 12.9740.55  12.9640.65 12.6640.48  13.07:0.87  12.9:0.4)
AR
Final body weigh .M 1.M 15.40+2.13 N.15+0.8 REHM+i1.M 3. %+0.80
AR
Waight goin sate 160064 11.98* |74.45+5.52" 200 47+14.66° 197.224B.52* 19381870
HOIEAE
et L6S£0.10°  1.6540.080  1.7220.05  1.48+0.05"  1.3410.027
w’ﬁ*!‘ 5. I7x3.1¥ 56 45+ 2 8% o R &9 .21 = 2.6 &6T.40+1.35
":'Il : 0.97:0.05  09640.03  D.9540.04  0.9450.06  0.05:0.08
R~ 6834088  6.1540.80  6.0420.7  6.01:0.95  S90:08
Vincermuwenatic inde
L y .
- ol 0.62£0.00  0.6240.00  0.6140.09  0.60%0.08  0.60¢0.1

f:RrRTFATRNAREREN(P<0.05)

Tt Mlemrm i o e woth s dilferont s et ndicate diilferesor w0 < 0.0%

2. AMEsXKEHEROEANRSHER
L LS SRR S L LGSR Sigy § 2 ES
EX(P>0.05)(HS) MEHENESYRANE
FER(P<0.05), ANEA Y RETENEA K
Frfamen. SEMEO LT 5.51%0, 80

MESTRERFTER(P>0.05). WAHENN
e CEREE GES ST T 1F F 2 AIE
0.05), BRKSIRANNESAXFHAREA
MY, 50.33 % N0 LAY CIVLIK 2 A AR T
WA 1.38%,

s AREaATrEROESVURSHER

Tab.5  Fifects of diciary protein bevek on mutrient ingredients in white

munche of Frythroculier 1lishoe forme X +8xn=10
MR ECAT % (DW) 5% (FW) Erid % (FW) W % (FW) B (FW)
Thetary proten el Moasture Protein (wet weight)  Lipid (wet weight) A (wet weight)
3.0 TE.05:0.35 17.32£0.60" 1.31 £ 0.04% 1.26:0.00°
1551 7.2 20.48 18,31 £0.45° 1.40 = 0.05 1284004
4059 78.1240.44 18,34 £0.18" 1.24£0.04" L.31t0.01*
46.62 TE.S440.09 18,18 +0.20% 1.1240.08 1.35+0.00%
2333 TR0 £0.11 185,00 & 0. 63 .98 & 0. 0F' i 3% 40.00°

BT ANTERES R R P<0.05).

Soar: Meoars in 8 row with & defforem sgrmscrip e aulcsse difforoee w0 P<0.08

1.3 SEGERBCSRTEEOES €ioms
HEEN

JAGER LI it 8 E, SNk
AEATBISMR13.5% . 27% M 40.5% am e

i, ML) WG PER 5000 MU&H 26 95 8 0 (
6)(P>0.05). MTER PO EAMNARENN
Rt S4.0%0¢, MWETHI09 WG 0 PER H 8§
T HHA(P<0.05), TMELHERLKLR
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w2 P HAHY Bug

TR ER(P<0.05), KEHAMOEEA®E KLY 6.04—6.63 WM 0.92-0.95, 0N
ity s4. 0% HENEEEFETUEE(P (AN TENINFEKLE BRIEERERERH
<0.08), BERER(P> 0.05),

BN MR Y 0.60~0.62. 8

Re HRPEERMMABRMERIIETICKEARMNAXER
Tab.6  Fffects of replacement of fish meal by soybean cake an growth, feed wtilization of Frytkroculer ilishaeformii

X iShn=d
o PR dEhg 10 {510 [id ¥
ik Heplacement kevel of lish meal proten by sovben proten
0.0 13.5 7.0 40.5 .0

"I .'.’"I::"_{ml 12.6640.48 12.8640.77 12874108 13084080  12.M:0.8
;::::“.“" 19.1540.86 40704293  39.%21.97 8.17£1.45  M9:1.9
::::_ 200.47+14.66% 21649+ 868 A9.18+11.9% 192.21+9.00" 1TS.MLTAT

. lodi=1
“':::' b 1.4940.08 1.4240.14 1.45+0.08 148 40,06 1582000
IF ﬂ.!m*.“ e 1.72+0.09* 1.83+1.4% 1.78+0.08% 1.63 40,08 1.4340,06
::‘FE‘“ 0. M 4 L S T4.7TT & 6.0 T HS = 3.0 &7.24 = 2. 186 S9.& 1.7
THIE /% Survival rate 0000400 98.30+2.89 UB.M42.89 95.30+2.89  100.00£0.00
“sll' : 0.9540.04 0.94 40,04 0.93 £ 0,06 0.94 +0.07 0.9240.09
5"‘"’“ e 6.0440.76 6.38 +0.86 6.4340.85 6.61+0.80 6.610.
Bt/ 0,61 £0.09 0.60 40,08 0.61 +0.08 0.62 +0.06 0,6140.08

Hepmusornanie rales

TR A TR E N P<o.05)

Mowy Memrs i 8 row with 8 different mgercrgt etier edicating difleoees o P<0.05

14 HESEHERRARTERIEENEND
SOER

CHRCRm D0 8 A, o BN LY
KA dRAa g ¥ER(P>0.05)(&7). HE

HONNEORMEEOTRTERER(P<
0.05) . AL Y0 1C Ml 1A T Se.0% 6!, 8

FREANNEARTR(P<0.05), HHTHM
£ LB B & BHEE B 3R T of M P <0.05).

3 e

3.1 ERIMESOETESRAT
A0 280 B 1 G 0 AL AR L R e
e R 3 B A LR B 2 ) O AN 3B ) 0 A

Bt SR AL T A O R Y, R
IR MM~ RR T, -RAH
bt B oL B b8 R SUE TR
o e PR A ),

A0 00 5 L R0 L O i R
ST TR 003 T ACF 2 37.43% —41.15% , 88

ETHEWE LM (PKEN 2.67-3.020)0R
ANmMEBESY, BT ERLGER KRR
(0.45£0.10) g )R 42. 5% MM K" WAL
RASK MERASER, KHEREORRANR
BE HESEN Y RN RRRLRTE
i ANE N2 o, o] R G S, D e K,
MRFRRRWEENF KRR LEKTF R
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Tab. 7T Effects of replscement levels of fish meal by soybean cake on sutrient improdients in the while

e of Ersthroculter (lishacformis X+ 8Dy = 10FW
ﬂlﬂttl:f:;ﬂ::lm Ko .:’2- R “L:d - - ;; =
protein by soybesn proten .
(] TRA2+0.44 18.3420.16" 1.2420.04 1.3140.00
13.5 T8.2740.49 18.03+0.92* L1£0.00* 1.22:0.0
n TH.59+0.5] 17.69 4 1.0 0.9+ 0.01° 1.27+0.01
40,5 TT2L0.15 17.08 + | .04% 0.9 40,05 12408
54 TB.A220.39 16,58 < 0.61" 0.4 +0.02 1.3340.09
i RrENEEERRERR BN P<0.08)
Sowe: Dmte i & mne wah o diflerers mop w bortey 4 o ol P O 0E .

ARG NS EOERE " N ALREH OO CRRAE, 66T SRR
MERH A% M HKON(ERRB.730%  REORRONETFERAS", TkRyY
%V, KERWANEOMIR, RABMEN KO MR A R RIR, KK,k T
OAEAE MEOCERAAREEFRE. LY EOOE KA N, S0 MmN O R EER
WAKOMEHRREN " RO THEPEAE MOERRAERE, AT SYERIEANNNE

AR ERANEMNIT AL R BNt BRI, R A G0 0 R
ML AW SO AR TR, EEAAMISMN S, BERR R SR Y MO L R SR

' FEMY SN RN KESR W R N, A
W RS FEMNESAERECERE I RRR R, AN ERBUA R
A O DUBUE FRE. MEETTROER, E40MEE. nRkEN

ENEOE RN, RIS MBI 0 00 o R o S o A 0 0 B
WCUKFEOOT 0 T R N NN AR, e, maa canat N
MR FEN, ERNEARSEIREERH A7 g e, it SR ERE TR

WOLARME , DA G B 0 A 3 MEHTOE REEETS, M N I o A o O O OB 0
WM BT AN E KT PRI Y. EMEAAA 10% IR 20% E1ER

FREORIBEN TR, ATRERTEONRAY S8 B ANE A0 ERMENTL LR
ERERRERYO TR RUREOEOANE e, AT R RS R A%
VA RREN TROIRE (R X TIPSR  RRRIT T, S 0 6 AR AR
R8T, EEOMSEHEERL S, REEN  40.5%,

ORI 22 B 020 O L 5 4, 0 R h M TN fURE My k&
FRERAMEIFARE T GHY FElamit, S AURASERBRARER. RAnnnn
S PUNT O, s (R T RS0 DTEL. Dok o A S 0 2 0 L L e,
i EmgEEEScATINaYanESETY EIRES#HLAn ™ MMl 70% CGantan
s SO BT, O O LR L MR K R G

FLRWRF RS AR RN SRS, ERANTERENY o
FREMAFHRAARES, AR EDW N RaRe" HEe UGS MR aE,
MR KR ERA R, RN 69 20% 25% % 14% M REE K mER, £
KURARKZ -RIGEOFER MamBRen  CRMRSMEADN™ ENa 2 0, %
Y AR eAnERRAERER TRE K& TSR PBEMEA LY 32,
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o, T R R D e R 0 A
RMEARATIB, S RER" WK
W BAFEA R B, WA, UM e,
EEMEEMYERDEGN L. B H
BT Rk S A, L
B0 BERRAE i 5 A G B IERHERE N ML
R i Y 0T A . B UM
#HRAMHTRTIHESE. SEaNENE, Bk
g GLE T T U EST YT
A A I A O L
BAMMNGNPNEERES, § T8 U nse
TRF RN A RO, IR S LR IR R
PR, P R SRS R, SR Ay AT
e Sl ARG DB S DO o] SR LAY 2, BT
e R £ SR L IR B

et b

[1] PER.APR xAEERCRRNRRLGON]] *
IR R, 2000, 1002} 52 - B4

R L (L g 0 L L] S
RU) k=pkd . 2000,1402,22-25.

EOA MR MAH. Y BRI AREEATER
NER[) ] ARRE TN 004, 265,22 - 28

W s, FAR. Y ERENGAYEAENTE
WL A™ T, 2008, 29(1) K3 - 86,

e T W1 LN TEOAN-Tr g 8 L0 400 2 T 0§51 ]
WA T ek o O, 2000 28020 10 -
24,

TR SR RER R EIM]. R kN

oL, 1996, 50 - 105,

Zeroan | H, Ullrey DE, Magee [YE. o1 ol Quantifying natrient

soquirerseris of fish( ] | ) Fish Res Board Can, 1976, 33 168 =

172

WOl s ERaeERRENERINERNE

SO0 KA TP 1980, 7(2) 207 - 212.

(9] shat . WiHN.F § MECTEERSTHEEY 0
MBI 9 ) W - 42

(00 SR R e R

[1). o Wl 2002, 26(4) 411 - 418,

BRE.T V.EER.% NENMDNRSEENART

R, A, 981,50 ) .50 - 58,

LR AN s Ay iogMEndiEaELY

(1. &4 TN, 2000, 24(6) 600 - 60,

(1] Joueey K. The cffocns of varyig dicwssy prosein kevel

(2]

(3]

(4]

5]

le]

(71

(8]

[11]

(12

[14]

(1]

[18]

L]

(18]

1%

[m]

[nl

]

o]

[24]

[25]

(2]

viom o jrvesle s [J]. Aqascolvare, 1982,17:40- 48,
Vergars | M, Fernandes Palacam H, Fobwma L, o o, The d.
fects of varyog dietary proten bevel on the geowth, brd ofinen
oy proten utiliats e sndd by composition of githesd s b
fry [1]. Fisheri S, 199662620 - 623.

Santinggy U R, Reyes Q 5 Okptiemen ietary proten ewel of
grerth o Imghesd carp | Arvaschtbows sabales | fry i stare wa-
e systennt [ ] Acpncubiuore, 199193, 138 - 145,

W AR R % NNEOATHIGVIER
Phm S )] KRR 2004, 2800, %7 T
Prllesirmen B 3, Lanari. The effert of dietary protein lewd ind
vy oiy greewih, body corgeesdun, ot s ad v
phomphate eacresan ol growing sen bl ] | Agucire, 194,
LI7:197 - 208

Heigh R C. Elis S C. Effocts of dievary sovbean ind [sh mal
perotens ration om groseth end by composition of md des | 55
wemgn avliare Vied sowrrgrroas. deers] [ Aquacnure, 1907,
104, 27 - 290,

Mursi T, Oguin H, Komaarsh P, et ol. Elfes of s sl
mpplernentation and methenol trestment on wlisim o
fiosr in fingeriing carpl ] |. Aquecultare, 1986, 56, 197 - 206,
LW, MAY. MAMEN R MU kY
HATELERENESL ] 24 +WTE. 00 5%0),
Z13-219.

Bareana 1 P, Harvis AM., OoCY. The ellots ol punifed o
ool eximacts from: woy groducts on fend wnd growth of dinodk
sy | Cieowymebns isharwytocha )| and minbow tou (O
wrhymchies mobiss 1)) Aquscdiore, |98, 161:27-4).
Krogdahd A, Len T B, 08 ] |. Sosbeme prosssnase inhitson of
foct mtestonal trysin sctivites and s soud diges St n min
bow tron ( Ohmoorhymekas mykion )] 1] Comgp Sockem Physid,
1994, 1074, 215 - 219

Ok ] ), Hisheedersd K, Kropdabd A St inypsn inhiliors
in daeim e Aibartir sabrmem { Sadwen sbar . L) eflens o st

gt ibniithrs mnc Crypeen o pypen i pyionc ces homogrnats
nd immestinal content []]. Comp Baochen Physl, 194, 1094
YIA-918.

Siwchaldess T, Shewier K 1), Roon A | Availabsliey of pro-
e, Phosplusrus and other choments m fish wenl, oy jamn
oawenirate and  phyteee trested  wo protesn o bl
diets 10 Aclantic salmon, Sadee slar []]. Aquodure, 199,
1613638 - 19

Refsiie S, Stwctabken T, Room A ) Feed oo nd
mrversien i Atlantic salnon | Sl sl ) bl det with fish
maal, etracved scvbonn mesl with redoend content of digee-
chandes, trypem inhibion, lecrine mnd v antges || Age
cwlrare, 1998, 163301 - 312

Vids S, Mokady U, Rapgmpor U, o o, Parisl and ooplen
repdacrrnert o fndenend by sowbenn menl i fers ke imeaive
culvee of enrpl ]|, Apmesidvies, 1982, 28, 223 - 14,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

#wam L0 M S R BRGNS TR S

[37] Webster C 13, Yarwry D H, Tidewsll | H. Elfeet of purtinlly or
ionaily erplacing fodh el wath wodemn maml on grosth of e
amtfish | hisdwrns furvains ) }]. Aquecduee. 1992, 100 141 -

1.
IR Kb K Ul o helntted wodeen mwnl oo sibstmue for mos

w dens of Japanese founder ( Paratehrhy ofrossones ) [ ] ]
Acpascadvre. 1999, 179:1 - 1.

[29]  Shimeso M, Kumon H, Assdo H, o1 sl The grosth performance
ared budy comrgrmtion of yourg velkowusil fod with diets pomsm.
ing delued soybean for o long perid [ 1], Niggeon Soman
Coadlumanth, 19503, #0421 - 822

[30] Mok S ), Craved | P, Lalles | P, et ol. Partial o sl 1o

[m]

(2]

placerrent of foh menl by wobesn protes on greth, posil
exirgrmec of entigensc offocs, choleserlemin and flab galiny
i rmiheews e, ook veches wodbin| )] Aoquacdier, 1995,

133,257 - 274

Lt @i, Liu Yiorgg- juam, M Blanggmem.  Fartial seplacemen) ol
fih sl by sobwmn pvtenn i deets for groagpen Eppleio
naides prerrienl 1|, Fiskwort Chine, 2008, 28(3 175~ 181
Chou B L, Her BY. Submeisuting fish mesd with sybos mol
hh‘pﬁhlﬁ%ﬂ:—-d—[” Aopand
Ve, SN 2290 | - 43,325 - 335,

Nutrition requirement of dietary protein and optimal replacement of fish meal
protein by soybean protein in Erythroculter ilishaeformis juveniles

WANG Gui-gin'* , ZHOU Hong-gi' ,CHEN Jian-ming’ , ZHAO Cheo yang' , ZHOU Hui' . YAN Da-we', LENG

Xiang-jun’, YE Jin-yur’ , PAN Qian’, WANG You-hui'

(1. College of Aqua-life Somnce and Techredogy, Shanghm Fisheries University, Shanghai 200090; 2. ChineCallege of Aninal Soi-
ence and Technology, Jilin Agriculture University  Changehon 130118, China: 3. Phepang Institute of Freshwater Fishenes, Huho

13001, Chuna)

Abstract; The imitinl body weight of Ersthroculter ilishae formis was (12.84 £ 0.60) g. In the first tral,
in order 1o investigate the optimum dictary protein requirement of wopmouth culter, Erythrocudter ilishar-
formis Blecker juveniles, five groups of diets with isoencrgetic (20 M]'g ' gross energy ) and same relativity
of essential amino acid balance contaning different protein levels (31.04% ,35.51% . 40.89% ,46.62%
and 50.33% DW) were prepared. In the second trial, five groups of diets with isonitrigenous (40% pro-
tein) and isoenergetic (20 MJ+g ! gross energy ) and different relativity of essential amino acid balance with
soybean protein replacing 0.0% ,13.5%,27.0% ,40.5% and 54% of fish meal protein, were formulated
to determnine: optimal replacement level of soybean protein 1o fish mesl protein.  After B-week feeding, The
weight gain, feed efficiency, protein efficiency mte were significantly mfluenced by dietary protein levels (P
<0.05). Weight gain of the fish fed on 40,89% protein diets were significantly higher than those of the
fish fed on 31.04% and 35.51% protein diets respectively (P<0.01). But there were not significant dil-
ference from those in the fish fed on 46.62% and 50.33% protein diets (P >0.05). Based on broken-line
and quadratic regression analysis of weight gain and protein efliciency rate, dietary protein level for juvenile
Erythroculter ilishaeformis was 37,43% —41.15% . In the second experiment, when the replacement lev-
el for fish meal protein by soybean protein was 13.5% ,27% and 40.5% , there were no significant differ-
ence in weight gain and protein efficiency matio among the dicts compared with control grougs { P >0.05),
and were much higher than weight gain in the fish fed on 54% replacement of soybesn proten ( P<0.05).
It comes to the conclusion that 40.5% of fish meal protein can be replaced by sovbean protein in the diet of
Erythroculter ilishaeformis, and the animal-plant protein ratio was 3:2. [ Journal of Fishery Sciences of
China, 2006, 13(2):277 - 285 ]

Key words: Erythroculter ilishaeformis Blocker; dictary protein level: sovbean protein mtio; weight gain;
protein efficency rate
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