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mARERESREAIVMESBREG AR PEBRHEN

WoR, B OB, T W, EFE, AE#, T F
(1. P EROLRE BRI I AT, B R A= R 2 2 PP 2, Jb st 100081 5
2. thEE BEZ SIS, dbat 100081)

BE: SRS AR F A B R F R TR AR B = 40:35:20:5 &yt 4 41k By
R & 24 4 % B (animal protein blend, APB) 77| B & R A AWM AR H AR HFEAREH
RALEF R 50% \75% 100% By (K T % oty FF X A e F £ K R A BRI BH, &
8 B ARG R, A8 0 A K e R H ) B R v T MK HR R R APB R R ey LA, B
BRER FREMAERERYEFMRTHEA(P<0.05), 5 APB B4 K & i b9 40 2 4 4
b, i3 HbFREAAEABRREEZRG TUFWEKERA2EES B HESE(P<
0.01), R XM T L &Ky Ko, g KKK (P<0.05), &HEALRE APB
B ARRACE AL S 0 2 KM R R R AR RS FAERFN KL (P<0.05), %
BERKNA, (1) ReANEALRWEHREN 3.2 g AT ARG BT
50% ;(2) At FH R A LT B ERE APB AL F R P R MR B 5 (3) HEH A A —

R DR 3§ A

XEWE: L REEAER; ah; BResiWEa; £KMER; FAK

FESES: S93.3

¥ )i ( Lateolabrax japonicus) J& T R E M &
SGHEAAAE, FEEN RN TS AR,
HA S AR50 8 frad KR, I 4 & FAO/
WHO BB, B RAF I 2 i . 2
AR FREE K el G R A 22 5 T R R I 200
KAk H AR AR ) A O IR K ™ 37
FEFEARSEALI b th 2 3 o Rl A= S IR Cn
HORy G PRY LA Ry 55 ) PR B o e,
FRZH ANtk B 1, HANAS BEAIG, f  A ohy £
FERARAOOE RLFORE . KPR, 2R FE S
R T AR AR 1 20% ~45% , A2
il e 2 A 10 A A 7 R A P R TR )1
T G PR A 2 AT DU A 2 5 Sk
( Morone chrysops x M. saxatilis )™ | B¢ 35 ffi
( Cromileptes altivelis ) "*' fal e v i) 42 3B €Ky . B
il B & w7 e K R e R B — S

Wi HHA:2010-11-01 {&[E HEF:2010-12-09
FHE : HK A RFEEL AT H (31072220)
BiEE ¥ £, E-mail ; xuemin @ caas. net. cn

SCERFRIRED : A

JRPRTE T X e s — [ sh ) B B B 2@ IR AT
o WA R IR T G PG T s 7 e b 5
PRIl A 22 3 2 ( crystalline amino acids, CAA)
REAT H R Y 220 R 3K 3 - AR A, DT 4 /g B A1
PR AR B R . 358 B Y
XF T CAA TEAK e v i) ) T8 050 1 A — 3
AWFFERI . CAA B B ¥ gk K H 5Pk Y
B AR SR A 0 2y 18 P RGN [F] 2 ROR
WA EL A /K 7= Ak v By B A (R R R A
R H SRR UE S FEA I B hab S8 7 CAA RE
2 DR RO A AR, HLRERE AR5 ( Cyprinus
carpio) ™ | W 8 ( Oncorhynchus mykiss) "> ") /]
R 2 5% R S 5 AN B S A K, AT
HEFRFEBA R KFEAL . A5 221 AT T A K-
WATHC T , S n CAA JERES 5 & B |l i
YR & DA AR S il o i 0 E A1
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1 BRIk

1.1 RIefA#

a3 &E B (APB) 2 MUK 1 1% il
(low temperature steam-dried fish meal, LT-FM )
AR 1A B, DAXS PR A PO BRI 55 I Bk
THRRY: K P Bk =40:35: 200 5 (1 LU 4L,
APB 5 LT-FM Iy 1 M AT H AL BEAH 24 .
4 Fh sy 0k b 58 1 i $ 4 P25 (National
Renderers Association,Inc. ) 244, XS R, 4 N H
iy, W25 IR TR , K AP B 5 R PR B R
1 4 5k 280,150,170 F13 280 mg/kg'™

ARG 7 A ARRL, XS IR LA LT-FM g £
SR, 20 BLL APB B AR BRZH 1Al ) b 50%
75% ,100% [y, BN AOKF 43 0 Bt LA B
X (replacement, R ) Fl & B B2 V- 1 41 (R +

CAA) 7 ARkl 45 o FM,R50 (R75 R100,
R50A,R75A Fl R1I00A & {42 3 18 73 1) Ay i 2
JiZ (L-Lysine « H,SO,) % % Ji% ( D-L-methionine )
S IR 2 ( L-threonine ) ; £ 21 {5} 7] 14 46 25 1
( Digestible protein, DP) , 7] 5 1k fE & ( Digestible
energy ,DE) }¢ DP/DE — %, {Ef1i%} T 45 5kt E
TR ALR S H 50U RS, fh A 8 LR
HITH AL 845 100% T3 ; i1 2 R 75 oK 2 A i 2
5 BE &4 Bk 2. 49% 1 R 24, 20 kg/
MIV R AR R IR R O T R B S B R At
GERRAL Y 1. 22% R 1. 60% . 45 Fi
TR R ER L 120 H 6, 7R E LIRS, FF R E
Fh2.0 mm (¥R Ak O RHEURL, B30T, & - 20
CrkFa Mo Al g DRk Be 77 F0°8 55 2410 B L 3
L, 2% A R by BRI M LR 2.

F1 RHHBEAMETREFRKSR(KTEAH)

Tab.1 Formular and proximate composition of experimental diets

air-dry basis, %

HiH R R +CAA

items LM R50 R75 R100 R50A R75A RI00A
[ k) LT-FM 40 20 10 — 20 10 —
REHE I APB — 20 30 40 20 30 40
K 5K soybean meal 20 20 20 20 18.5 17.8 17
T4y wheat flour 22 22 22 22 22 22 22
13 fish oil 5 4.5 4.2 4 4.5 4.2 4
o — THEREF I ER o — cellulose 1.5 2 2.3 2.5 2.5 3 3.5
TIEAl premix! 1 1 1 1 1 1 1
11242 (50% ) L-Lysine - H,SO, — — — — 0.59 0.89 1.19
E A 2 (98% ) D-L-methionine — — — — 0.28 0.42 0.55
IR (98% ) L-threonine — — — — 0.1 0.15 0.21
H¥ the others? 10.4 10.4 10.4 10.4 10.4 10.4 10.4
EIRST (T B
proximate analysis( dry matter basis)
K43 (% ) moisture 13.45 12.65 13.13 12.68 13.38 6.79 7.16
K53 (% DM)ash 9.87 9.8 9.84 9.7 9.82 9.75 9.75
HE (% DM)crude protein 40.79 40. 64 40.5 41.05 40.83 43.72 43. 64
S8 (MJ/kg) gross energy 18.19 18.16 18.08 18.05 17.92 19.22 19.29
HLIEIT (% DM) crude lipid 9.94 9.48 8.96 8.9 8.78 8.66 8.97
FHALHE 4% DIAA profile®
AL 151 (% ) digestible protein 38.38 38.57 38.67 38.76 38.57 38.69 38.76
(fgifﬁjfiirhgd;/kg’ WwE) 15.21 15.2 15.17 15.19 14.98 14.85 14.75
D-Lys/DP( % ) 7.09 6.38 6.03 5.68 7.05 7.03 7.02
D-Met/DP( % ) 2.9 2.2 1.86 1.51 2.88 2.87 2.87
D-Thr/DP( % ) 3.47 3.24 3.13 3.02 3.45 3.44 3.44
DP/DE( % ) 25.24 25.38 25.48 25.52 25.75 26.05 26.28

Tl F2. S 30k 14] 3. FRARR Bk = A,

Notes:1 and 2 refer[ 14 ] ;3. Ideal protein profile based on calculated values.
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Eibd 35 %

F2 AELEBAFAHMCESERSE(TYWREM)
Tab.2 Essential amino acids compositions of the experimental diets g/100 g dry material
I R R + CAA
itje\ri LR R50 R75 R100 R50A R75A RI100A
22 phenylalanine 2.14 2.07 2.13 2.08 2.07 1.93 1.95
HA R histidine 1.06 1.14 1.23 1.31 1.04 1.14 1.22
K& iR arginine 2.93 2.78 2.84 2.76 2.89 2.56 2.55
Hi5 Bk valine 2.36 2.27 2.49 2.46 2.26 2.08 2.2
B AR isoleucine 2.08 1.75 1.67 1.45 1.99 1.43 1.3
SLE MR leucine 3.67 3.62 3.76 3.72 3.51 3.3 3.36
A BR lysine 3.45 2.95 2.89 2.65 3.31 2.97 2.99
AR methionine 1.16 0.88 0.83 0.68 1.09 0.98 1.06
JhE R threonine 1.91 1.71 1.60 1.58 1.88 1.73 1.62
TEAA! 20.76 19.18 19.44 18.69 20.03 18.02 18.25
TNEAA? 22.91 22.51 23.11 22.82 22.86 20.42 20.5
E/(E+N)? 0.48 0.46 0.46 0.45 0.47 0.47 0.47

TE:1. TEAA BT & EER ; 2. TNEAA: SR & LR ; 3. B/ (E +N) : SUl iy IR 5 B AL BRI L&
Notes: 1. total essential amino acids;2. total non-essential amino acids ;3. ratio of EAA and total amino acids.

1.2 REEEFERAFERE

BEDLE AR E A (13.25 £0.05) g(FHMH
+ FRifEiR) (@R AL 65 630 B2, B FE T Bl AL B
27 Be PRHIT S T [ 28 7K 77 Ak 22 A b Af i %
WIEFR K IR R G (HAZ 0.8 m, 45 F1 0. 26
m’) . FRAERE 3 A E A, BRI 30 B,
TSI A0 S g AT 2 JE B 9IS (Al 4R R
AR (PG —) o PIFRET RS, 25 e — K,
BRI HITE 9:00 F1 16:00 WS 4 MR WK,
TSR] SR 56 d ., 56 10 (A] 7K I 4% il 75 26 ~ 28
C,pH {HILHE 4 8.30 ~8.60,75% >7.0 mg/L,
NH, <0.5 mg/L,
1.3 BRI

A KRS AT A 24 h JEECRE . T A B
BUHLS R, Hor 3 BT A ARRE R, i
P AL IR PR . s 2 RS
175 CHET PSR, 2 51R A 105 €
R TR IR OE RE RK i A R 1D D v
e 550 C R 7k I 5 A et 4 0 7K 43 L 2R
F 5T R G W R 43 o AR Rk rh 2 3 R 41 1 43 il
%Hﬂ@ﬁﬂﬁ’ﬁﬂ%{tmﬁ@%iﬂ 17 ﬂ"z‘?&%@ﬁ @
AW, & &R 4yt AL B 5y Hitachi
(L8900) ,
1.4 HIEEBERSITSH

J 7% % (survival rate, SR) (% ) =100 x &K
kG VRl GRER Ve

R (feeding rate, FR) (% {&E5/d) =100 x
C/[ (IBW +FBW +DBW)/2]/t ;

FHXT 44 2 (weight grain rate, WGR) (% ) =
100 x (FBW —IBW)/IBW ;

14} 2 % (feed conversion rate, FCR) = C/
(FBW +DBW — IBW) ;

BB UTFH 2 (energy productive value, EPV)
(%) =100 x fa{ARE G/ T ARE &

E UL (protein productive value, PPV)
(% ) =100 x fa A H M/ A E H{E

B3 BE ( condition factor, CF) (g/cm’) =314
TR (2)/ FHMK (em)?;

A4 . ( hepatosomatic index , HSI) (% ) = Jif
E s/ 4 x 1005

JEAA LY ( viscerasomatic index, VSI) (% ) = N
JIE S/ E x 100,
P, IBW (initial body weight) H ¥ (g);
FBW ( final body weight) S5 K #J & (g) ; DBW
(dead fish body weight) AL T a8 (g) ;¢ Kk
K% (d) ; C(consumption) ki (g) .

IRZE R 2R £ hR 22T Hom o BT

STATISTICA version 6. 0 {440 %5 247 ( #1)
W FJ7 225081 (ANOVA) |, 14545 Duncan [Gi%

T2 Em LR, KAt FRm 2 R B EME (P <
0.05),
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5 g 2.2 AESKY B R AR IR R
S

2.1 AEZRIHXT LS ERKIBERF T

H 3 AT LUE i, APB Uk 5, B4
(R o R + CAA) £ 1y SR, FR,FBW  SGR,
FCR PPV \EPV K falRHf I 50 6] Bt 2 347 it 2% 31K
(P<0.05), fHX/ T APB B #& Ak, 1kl
#h7t CAA e W 35 M 42 & 1 4 5 1) FR, FBW |
SGR PPV J% EPV (P <0.01) , } i 2 M B A% T
FCR(P <0.01);R + CAA KbFR4 > [ ) FR .,
FBW SGR PPV EPV [ fa] ¥} 42 I 35 JC &k 3% 25 5+
(P>0.05) (¥4 B 35 e T BB R4 (P <
0.01) ;falkl M98 CAA XFAE6 () SR % CF TG 5.
E5em, 25 R4 (R 3 R + CAA) [a] () SR .CF Jg
WBEXEF(P>0.05),

R SR} CF 4b, SR Z B R N AKX 4
fii {25 T AR K A AR SOE IR b A S 3 138 HAE
(P<0.05),

3 FEREH LG KT

%3 KW, CFAER BN (R R +CAA) Z
]G 5 25 5, (A B IR T X IR (P <0.05) 5
BERACLE B T e, 7B B i) HST, VST A FEAR Y #4
e b R100 AL B2 9 HST 2 35 5 T 45 Ak #L4]
(P<0.05),VSI B E&EFAEA(P<0.05),
2.3 ARSI IR BT FEBA R H A AL 53 B 720

M3 4 i i, APB UMK, B Q4L (R
5 R + CAA) FE 7 (4 42 07K 73 K 0 B0 IR 40 1.
FIE (P <0.05) , e fflgi e R EFEAR(P <
0.05) ;1M 4% R + CAA A PRAFEf T Y 2 H S
XL Z [ JC #2257 (P >0.05) o AHXf T APB
FLARRACES , TR AT CAA B B v 1
S E R & EER (P <0.01) M 2 3%
HOREAR T AE TR 428 K 7 (P <0.01) o iR Ak
RN AKX FE 5 R PR L L oA 35 0 5
YEFI(P<0.05),

IR

Tab.3 Effects of experimental diets on growth performances in L. japonicus

FE45 parameters

'R
B . N
EEIMLQK 2o M= PATN= R B
Wil s RPCO goym mws or mee w000 BT e pee ik
groups substitution % % /d Z¥ 7 7 3 % %
CAA ® (%) () & DT DT (e (%) (%)
levels FBW SR FR FCR CF HSI VSI
SGR PPV EPV
67.44+ 0.97 £ 2.96 = 2.72 1.12+ 37.08x 38.48+ 1.26= 1.74+ 11.08 £
LT-FM , i
2.12¢ 0.02° 0.06° 0.01¢  0.02*  0.62¢ 1.66  0.02°  0.05°  0.22°
36.38+ 0.68 £ 1.83+ 2.21% 1.54+ 28.02+ 24.53+ 1.19% 1.63 £ 9.50 £
R50A 50 d d b d b b b
2.18 0.09?% 0.11 0.07°¢ 0.07% 0.98¢ 1.54¢ 0.02% 0.05 0.20
32.68+ 0.68 = 1.64 2.11 = 1.75+ 23.67+ 18.23+ 1.12=+ 1.32 8.05 =
R75A R+CAA 75 . N N N . .
1.46 0.09* 0.08% 0.04° 0.29 3.49" 3.15" 0.02*% 0.05* 0.37*%
35.43+ 0.58 1.77 £ 2.33 1.70 £ 23.01+ 17.88+ 1.18=% 1.32 9.53
R100A 100 y , | | R e e , ] R
3.45¢ 0.06* 0.19 0.13 0.04 1.72° 2.96" 0.02% 0.09?% 0.12
26.61 £ 0.68 £ 1.26 + 1.89 = 1.93+ 21.33+ 16.28+ 1.18% 1.67 £ 9.48 £
R50 50 b b b b b b b b b
2.42°¢ 0.04% 0.16" 0.05 0.15 1.03" 0.79" 0.01% 0.2 0.49
21.97+ 0.57 0.91 = 1.81 + 2.49+ 14.38x 6.33 1.14 + 1.65 + 9.4 +
R75 R 75 b b b b b b b
1.9% 0.06" 0.16 0.15 0.16°¢ 1.28 3.05% 0.02*% 0.16 0.12
16.12+ 0.62 = 0.36 = 1.15 ¢ 3.81 1.09+ (5.53)+ 1.14% 2.88+ 11.68
R100 100 ’ ) ) ) ) ) ) . .
0.442 0.06* 0.05% 0.14% 0.06¢ 7.30% 8.79% 0.04% 0.15°¢ 0.6¢
WEZEHE5HH TWO-way ANOVA
IR E R CAA *k NS w5k ok ok oo ok NS * *
ALK substitution levels * NS * NS * * * NS * %
H e = H i 2 S 1> e ST
R E IR x BRI " NS " « " % ® NS ® ®

CAA x substitution levels

e« FORHMATE L 25 (P <0.05) , = FRHBAFTER % 25 (P <0.01) NS R/RERALE (P >0.05), [/ -5 HdA EMAA
RIS FARF R RN 3 257 (P <0.05) . T,
Notes: * mean significant difference( P <0.05) ,and #*# mean significant difference( P <0.01) ,while NS mean no significant difference( P >

0.05) ,values in the same array with different superscript letters are significantly different(P < 0.05). The same as Tab. 4.
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Tab.4 Effects of experimental diets on whole body composition in L. japonicus
&%k parameters
Z15) BIREER  BRKE(%) :
/ %/ ) i 24 £l H e
groups CAA substitution levels Koy Kor LIl e MU
moisture ash crude protein gross energy crude lipid
WIRE 74. 24 3.72 14. 88 6.21 6.62
LT-FM 70.70 £0.46%  3.73 £0.02*  16.47 £0.11°  7.48£0.19°  8.20 +0.14°
R50A 50 72.65 £0.54® 4,17 0.07® 16.26 £0.13* 6.47+0.21°  6.76 £0.31°
R75A R +CAA 75 73.54 +0.16%  4.27 £0.25%  16.01 £0.20%* 6.03 £0.14® 5.73 £0.28®
R100A 100 72.66 £0.85%  4.61 £0.12> 16.32 £0.28" 6.04 £0.30®  5.91 +0.48%
R50 50 73.67 £0.69" 4.84+0.06° 15.53 £0.25° 5.99 £0.22®  6.06 +0.57%
R75 R 75 74.10 £0.55%  5.54£0.25¢  14.75+0.13*  5.30£0.22°  4.74 +0.59°
R100 100 75.44 +1.09°  5.96£0.21¢ 14.62 £0.22*  5.47+0.19*°  4.63 +0.12*
WMEEHE45H TWO-way ANOVA
MRS R CAA - ok o ook .
ALK substitution levels * # # * %
PR E IR x LK CAA x substitution levels ® * * * ®
3 B A2 A f BR RS PLIE N 5 A APB fapRH A=
[ Te R . N S
FEIEPATAXT B P g A= 28 T o3 Ah— 3 Ao AL B
BHERT SRR A HIE S B WRZORREIE N TR AR, IR T | R R R
B E SRR, 25 BREE, A8  FE e IRAEMIFG , H = K S U A DR 41

AR . T ERMETL R TS, B S
AP oy 32 Ryt E PR R R A R
TR E BT KK (T% ~9%) i & i
(15% ~20% ) H ST A 0 B — A OB %
PRIFURE, L b B R R T A
ST EURL S R 0 3 & ™ oy, X ] e
SRR R — AR, 5RO
HHEL , ZFPRRHE A8 L AT 7E— i FE L RAMN RN
T RIER AN JE B D He— 75 R BR A 15 1T 3
TR 2% IRAShYE B Z I R shE S5l
WYy 1 22 6] A B LU R TE BRI A 1 [m] B, o i
P& L — JU R B AU B M &5 ( Dicentrarchus
labrax) " #; il ta ( Nibea miichthioides)'™" . FL44
TN ( Litopenaeus vannamei ) " 255} b 2083 11
Ll

ARG KRB S IR 58 3 R W, B B — T
X FEA MRS PR TR (R .28 o S DRk e ) R £
1 40% I /03 20% I AEE I AE K VERE R B T
K. APB Bk o 3 B0 S 1P R, 16 e 45k
i i PR B AR B A K P R T B i
(. DAVIS 4 J XUE 4" il if St 415,
i PR S B R LR A S5 A5
KR KRR B PR F 2R N Z —
PRI, FEFP AR T b, FE % feoky (R AROR AR A | 2 X
Foby I FPER AR, 8658 T XU A B
X, HAEMBRERE, h TR AA LS F

AR ZE SRR A BRI A7 15 R

BRI 122 40, BRI e e = Y Bt A
SR RO ) — S BRI N &, Lys,
Met AN 2 i 7K P #8125 9 o 3 T g R e 2
R A & R SRS HR i BT BBk = o
FRRATE Z LR . AR AT I AL R A Rk B
M i 2o A 1 DR TR P R 0, R R R B =
WA NFIEFIILP 2 (B A R ™ BEE K
e St R FRLE SRR P Y48, Lys 1 Met (b
FLOABETE 2 R AR T AN IR R R
— PR A A A RE L AR S b, A T
APB B ARy, iRk kb 78 CAA B IR 3548 &
TAESS A K e BFFT R, B — S LR, K
R NERR SRR S S8t e
BITHE S HE R I, (&R B Xk
P 1 PR A B o BB . AA RSE-i AT
T 3 3 i ol 228338 TR 114 B £ Qg SR 52 1)
TR A HARERE; Sh Y5 AA AP H AR
JG , AL SRR RIS tiif Bg AA 5753
L, Bl S i e A R Gk
F12E 3 AL, AT A SR B A A8 B 4 £ A
BEMART RN AR IR A P AR T e A
R BERRDRRE 1P 22 28 R4 R AR
AN T S0 A B 11 T AS0R LA B AR B 1) B BRI
J& APB H AR RCR B K T2 5L 1 P
AR FETRA
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GAYLORD % 35ty 1Ak AA R A E
SRV OB, T L2 5 R MR A e e 4k A
et VTR . RS2, R 5 R + CAA 4b3
2], 48R CF TG i % 22 5 (H R % ) HSI, VSI
BEETIEH (P <0.05) R AEZ D N H AA
NS 5 | 2 PR M I 7 48 22 8 A U JES R PP B

CAA A Bt S H 5 p b 8 F A2
BRI AN R A5 B 2 CAA T A
2P CAA Y g ) BN T8 B 2218 1K 7 3
Y, A ARG HRSY S E 4R ( Carassius auratus
gibelio) ™ S 5 T 5 {H Xt - 2 6 ( Paralichthys
olivaceus ) ™" WTHE" " A fr i pL ) £ 25 T 5
CAA ERMIA M CAA (i FIRCR I F B E,
AR R 5 IR R A A R W N R 7 R
W 55 I LR 1 BT S AR R A AA TH
PHRAT S TR B 5T BT TG T %, A AA
B ASTE AL E 0 B HGE B, A A T4 = 5 il
AA BIRIIRCERS ) A8 T XU A A i
KR F D LI R SR Yo &, e
HA TR AN B0 LA D RE S B M H &
A3 B P HoA ORI T R R R A R R %

4 2R

(1) ZFIR G S & AR i 0] 4 1R
13.2 g 1y £ fird 4] ke w1 R £ 8 1Y 5 A
40% &3 20% 5 (2) W FF iR = SR e 3
P2 APB TEAEBH RN g G 75 (3) AR E
25— MR AR 2 2R R 1 e

S
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Supplementations of crystallized amino acids improve potential of
animal protein blend replacing fish meal in diet of Japanese
sea bass( Lateolabrax japonicus)

HU Liang', XUE Min'*, WANG Bin*, WU Xiu-feng' , ZHENG Ying-hua', WU Jia'
(1. Feed Research Institute ,Chinese Academy of Agricultural Sciences ,Beijing 100081, China;
2. China Institute of Veterinary Drug Control ,Beijing 100081, China)

Abstract: An 8-week growth trial was conducted to evaluate the effects of an animal protein blend ( APB)
with poultry by-product meal,, meat and bone meal ( beef) , spray dried blood meal, and hydrolyzed feather
meal at the ratio of 40: 35:20: 5 to replace low temperature steam-dried fish meal with or without
supplementations of lysine, methionine and threonine in diet of juvenile Japanese sea bass, Lateolabrax
Jjaponicus ,on growth performance and body composition. Three replacing levels were designed at 50% ,75%
and 100% ,respectively. Growth performance of fish was reduced with higher APB inclusion levels; Fish fed
control diet showed significantly higher survival feeding rate ( FR) , specific growth rate (SGR) and protein
efficiency ratio( PER) than those fed diets containing levels of APB; Supplementation of crystallized amino
acids( CAA ) enhanced the feeding rate and growth performance and reduced hepatosomatic index and
increased whole body crude protein,crude lipid and gross energy. Interactions of CAA supplementation and
fishmeal replacing levels on growth performance and body composition were significant. Results demonstrate
that 1) no more than 50% of LT-FM can be replaced by APB in diet of juvenile Japanese sea bass;
2) supplementations of CAA could improve potential of APB replacing dietary fish meals; 3) crystallized
amino acids can be relatively efficiently utilized by Japanese sea bass.

Key words: Japanese sea bass( Lateolabrax japonicus) ; crystallized amino acids; replace fish meal; animal
protein blend; growth performance; body composition

Corresponding author: XUE Min. E-mail ; xuemin @ caas. net. cn



