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ERBPEYT L-RREREERNHR
B U, &, EEAR, I E, F &, BEK, LEE

(v VA 93 K T S U K R T SR B L AR M K SR A T A IR R L IR B 266003)

WE: AEREEAREKT UL N AH L-FREARNFTEE, HTATHEME(159.33 =
1.20)g AL N LRt & A XM ARNFTFHEA N BARAL-RREAR, BEH HFRaR LN 4 E
AHH0.72% 1.11% 1.53% 1.93% 2.31% %1 2.72% th 6 45 £, 76 # A% & 45 B 34T 10
B Lt, SREREXA MARTL-RRARGCENA G, LY E X (WGR) AR HE
(FE)REARNAE(PR)AZEALEA T THRHAS LAEEREE(P<0.05), &
1.93% L-J3 7 & B 7 B 41 L5k KM, 27 & 108.55% 0.89 1 37.57% , 4A#t# L-R % &8 &
B 7 75 F (SR) (& & % (FI) At (HST) (et (VST 38 B (CF) (& 41 i e AL 1A 4 2 B
A ERFEZH(P>0.05), LA EE A B (GOT) 47 4% 4 8 (GPT) 7 4 % B F L-3#
RARGCENABGEAALAR TENAS Z4AB 272 (P<0.05), A+ L-FRAR
CEMMEH BB (TG)AEALEY W (P<0.05) , EL-RRAKREEN 1.93% B ik 2| & K
B, 2 %EmT0.72%F 1.11% A (P<0.05) , B 5 HMEAEZRFELF(P>0.05), #HFF L-#
ARG ENMEAEE AH(GOT) AW AH(GPT)E 4 F L EEHE(TC) 4 ELEF
% (P>0.05), DL E R (WGR) & & TR F (PR) HIF M 4847, 43 H A& K & 346 4 x4 8

FL-FRABRNFRELH N 1.88% A0 1.84% A/ TE, EH K E AN 4.41%H4.32%

KR LY, FRAR; £KFH; FXE
FESES: S 963

HRFNHAN S YA, A EIEME AT K,
M2 B B O B IERIR A o -SRI
(L-isoleucine,L-lle ) 22k + b FEHILRZ —, 5
S E R S B, A e By R i S R
FIBE I, A AT & LS BEIR ) M LR N 4
LB A BV E 55 LR H VB K
A RS A E A, O 2R A AR
BT a6 5. B OHT, B A2 E C S T Ox BB
(Cirrhina mrigala )" | BR B ) 47 & 4 ( Sciaenops
ocellatus) ' 251 ( Morone saxatilis)'* | Jg % %k
f1.( Oreochromis niloticus) " BE i Y88 (Ictalurus
punctatus) ' W18 ( Oncorhynchus mykiss) "' %5 20 %
Pt 2R L- S se SRR K AOWT 5T 10 A K A 3
L5758 B R 1Y H7 SR P98 8 /0, T S AL vh (e v

W %5 H H9 :2014-08-28 & E HEE:2014-12-14
BEITE 55 AT AL (40l ) B 35 (201003020 ,200903029 )
BIS1EE . L PN, E-mail ; ghai@ ouc. edu. cn

XHEiFRERD A

( Ctenopharyngodon idella)"™' . 5 & 4R #) ( Carassius
auratus gibelio) "’ . F ¥ ta ( Larimichthys crocea )"
S BULR RIS

1. ( Lateolabrax japonicus) X Fg -t B2 55,
J& 51 H (Perciformes) ,#igF} ( serranidae ) , £4.% J& ,
S T 7 e i v 3k R A Y S K R 2 Y
[t 38 AR OH L, IR A2 ) RIS & 2 2% . H A,
B 875 (%) F5 5 3 AR B IR K fif £, X 30T BB S
T GEURIR 2 B AT A S — FR 9 [R) L, PRt , 46 B
L TR RO PR TE A DR iR A BF & FAHET W . 3
ARk A AL T B IRE IR 7 R MY 2 A
PAES (0.5 ~8.5) g Bir B, M A= K o 5 IR F
TR, H R R BE AR T A R
e R AR . R PR AR i
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BT EILRR MR INZ 5% G i 7R L H R
R KB B AR R EFEES
fgte R s BT R B, DA E A K RO IR
FEb5 , MR R BT (8.0 £0.20) g 48 15 %) 1) kL v L-
S G PR KR 1. 94% Tl kLT 4 R, AS BIF 2 40
PN ] L-5 2 0 R 5 ok 1 T ) 3 A 5, 45
B A KRR B AR R B 2B K TR B X L-5 s
IR TR &, Ry A K IAE 5 2 RO AR T A5 A
TF R PR HERL 22K

1 MRSk

1.1 XI§igit

DL RS G BB E R R, il R
TR BB BE S B R RS O 2 ERRIR 4R
J A R T AL AR i 43% LR DT A
12.67% Wy FEm R (1) o UIES ik F e &
SR T o S ISR R S SRR S AR BR
L-5 52 SR A1 , FoAth 4% b 42 S R % o 35 B 76 5 £

1 IBRERBEFREFEN(TE)

Tab.1 Ingredient and proximate composition of the experimental diets( dry matter) %
i} 5 diet number
%
ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
(0.72) (1.11) (1.53) (1.93) (2.31) (2.72)
ffi#)} fish meal 14.39 14.39 14.39 14.39 14.39 14.39
M1 soybean meal 8.00 8.00 8.00 8.00 8.00 8.00
B Ji¢ gelatin 8.20 8.20 8.20 8.20 8.20 8.20
L7 % £ beer yeast 3.00 3.00 3.00 3.00 3.00 3.00
WK dextrin 29.00 29.00 29.00 29.00 29.00 29.00
1l fish oil 5.50 5.50 5.50 5.50 5.50 5.5
=il soybean oil 3.30 3.30 3.30 3.30 3.30 3.30
YIRS lecithin 2.50 2.50 2.50 2.50 2.50 2.50
B A % MR amino acids premix' 16.89 16.89 16.89 16.89 16.89 16.89
£ 4 Wi Bt mineral premix® 2.00 2.00 2.00 2.00 2.00 2.00
L1 iRk vitamin premix® 2.00 2.00 2.00 2.00 2.00 2.00
HEH atractant’ 0.30 0.30 0.30 0.30 0.30 0.30
[ % 7] mold inhibitor 0.10 0.10 0.10 0.10 0.10 0.10
LA FEEME ethoxyquin 0.05 0.05 0.05 0.05 0.05 0.05
T AL 47 4E 2 microcrystalline cellulose 2.77 2.77 2.77 2.77 2.77 2.77
L-A %2 L-glutamic acid 2.00 1.60 1.20 0.80 0.40 0.00
L-5F 7% iz L-isoleucine 0.00 0.40 0.80 1.20 1.60 2.00
X 5 4> #7 proximate analysis
L-F 722 L-isoleucine 0.72 1.11 1.53 1.93 2.31 2.72
FL4E H crude protein 42.89 42.47 42.58 42.62 42.74 42.51
HLIE W crude lipid 12.39 12.49 12.35 12.42 12.53 12.45
K4y ash 5.31 5.82 5.76 5.57 5.49 5.57
7K 43 moisture 7.43 7.51 7.19 7.21 7.40 7.29

TE: L REEIER (% PR K2R 0. 99 2HZ R 0. 05555 2B 1. 73 3 i 2R 2. 145 B4R 0. 80 RN &R 0. 91 B &( R 1. 30; 75 AR
0.84; RAHM 2. 16,225 R 0.52; WML 0.86; LR 0.08; k%R 0.66; F ML 3.84, 2. AL RIR AW (mg or grkg fakl)  4E4ER
B, ,25 mg; ¥ K ,45 mg; 4iH E B ,20 mg; 4EA4E B, ,0. 1 mg; i 2K K, ,10 mg; JLEE,800 mg; 44 & B, ,60 mg; MR ,200 mg; Mz,
20 mg; B F,1.20 me; i3 A,32 me; 4B H Dy ,5 me; 4EA K EL120 mg; 44 R C,2 000 mg; S AL IHAR , 2 000 mg; ff 47 4 %
14.52 g, 3. THUERIR A (mg or g/kg fl)  FALH,2 me; BLH,0.8 me; GALHE (1% ) ,50 mg; TUKGRARHT, 10 me; BiAREk ,80 mg; AR
#E,50 mg; GARER 60 mg; HRAREE,1 200 mg; BEAR —A($5,3 000 mg; AL, 100 mg;# f18,15.45 g0 4. PR H &R - THAEH =1+ 1
Notes: 1. essential amino acids premix (% diet) ; arginine, 0. 99 ; histidine, 0. 05 ; leucine, 1. 73 ; lysine 2. 14 ; methionine, 0. 80 ; phenylalanine
0.91 ;valinel. 30 ; threonine, 0. 84 ; aspartic acid, 2. 16; serine, 0. 52 ; alanine, 0. 86 ; cystine, 0. 08 ; tyrosine, 0. 66 ; glutamic, 3. 84. 2. vitamin
premix (mg or g/kg diet) :thiamin,25 mg;riboflavin,45 mg;pyridoxine-HCI,20 mg; vitamin B,, ,0. 1 mg;vitamin K, ,10 mg;inositol,800 mg;
pantothenic acid,60 mg;niacin acid,200 mg;folic acid,20 mg;biotin, 1.20 mg;retinolacetate,32 mg; cholecalciferol,5 mg;alpha-tocopherol,
120 mg;ascorbic acid,2 000 mg;choline chloride,2 000 mg; microcrystalline cellulose, 14.52 g. 3. Mineral premix ( mg or g/kg diet) ; NaF,
2 mg;KI,0.8 mg;CoCl, (1% ),50 mg;CuSO, - 5H,0,10 mg;FeSO, - H,0,80 mg;ZnSO, - H,0,50 mg;MnSO, - H,0,60 mg;MgSO, -
7H,0,1 200 mg;Ca(H,PO, ), + H,0,3 000 mg;NaCl,100 mg;Zoelite,15.45 g.4. Attractant: glycine:betaine =1: 1
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Ay & i (3R 2) o 0 S A JE Al 4R R S i 0
(AFHEZ4L) .0.4% 0.8% 1.2% .1.6% F12.0% 1
mn A L5 58 2 R () Rk R 5 R SE I & R
0.72% . 1. 11% . 1. 53% . 1. 93% . 2. 31% A
2.72% ) , LA SE i L-A AR A R H AR AW, i
fild 6 FERER(EORTEN43% e N
20.54 kI/g) {5, 4> 51 Fk ok diet 1 diet 2 | diet
3 diet 4 diet 5 Fl diet 6, 7& 17 1 7L o, BT

A JEORH 2 B 5 i 80 U I ) 1 E bE E R A
PYAY, A Bl K E A P2 2], 6 mol/L
NaOH V& 0H Gk pH R & ep i ™ B S i A&
KRS, F(ID) 26 BIXURAT BF 2 0L (2 R
TR 22, )7 M) i R B8 50 AL 4k (3 mm x
5 mm) SR5E T 55 CHRBA LT 240 kK 73
FE10% LUT A S R T -20 Tk
i

®2 ZAAMDPEERARSN(TE)

Tab.2 Amino acid composition of diets( dry matter) %

HHL 43% fa Rk E 4 i #t45 diet number

amino 43% whole diet 1 diet 2 diet 3 diet 4 diet 5 diet 6

acids body protein (0.72) (1.11) (1.53) (1.93) (2.31) (2.72)
&R Arg 2.58 2.44 2.49 2.35 2.41 2.51 2.38
HE R His 0.55 0.51 0.54 0.49 0.46 0.53 0.52
SRR e 1.78 0.72 1.11 1.53 1.93 2.31 2.72
LA Leu 3.02 2.98 2.87 2.83 2.86 2.75 2.73
i 5 iR Lys 3.36 3.10 3.19 3.32 3.18 3.05 2.97
B AR Met 1.22 1.14 1.31 1.16 1.25 1.15 1.33
KN R Phe 1.51 1.47 1.53 1.48 1.37 1.42 1.34
J 4 i Thr 1.60 1.45 1.38 1.65 1.58 1.52 1.65
Wi R Val 2.01 2.06 2.26 2.18 2.06 2.04 2.14
KA R Asp 4.01 3.87 3.71 3.68 3.69 3.60 3.55
22 1R Ser 1.44 1.41 1.37 1.31 1.25 1.36 1.29
H4&® Gly 2.87 2.95 2.82 3.01 2.96 3.11 3.07
WRWE Ala 2.55 2.47 2.52 2.65 2.40 2.59 2.53
B4 2 Cys 0.24 0.21 0.27 0.19 0.27 0.21 0.30
% iR Tyr 1.21 1.19 1.32 1.31 1.29 1.41 1.17
B E R Glu 6.60 8.39 8.08 7.83 7.32 6.78 6.49

1.2 IWaRAFERE

SRR AEWTLAR T T 4 1L HE T K 7 v AT R
AT o SLI fR g F 2 AR N TR AL Y W) — it £
W TR AT AT AR S 3.0 m x
3.0m x 3.0/ m W o JF TR T 7 2 A f
2 WA MR IR ST B, 520 TF Bt
K P A7 S g A LER 24 h SRS PRI, PRk 1Ak £
A AR AR B, 0 46 A BT Dy (159.33 £1.20) g Y
WHBENL T ECE 18 M 1.5 mx1.5 mx2.0 m 1§
PWOAE h R AT S5, B AR TSR 20 RS NG A
REDALPRAE B 3 AHE, SR, BRI
MR 2 U, MR 1] 43 551 2 05:30 F1017:30, 37 5H
JAEA 10 J& o FRFEB A SRAE TG O , A 92 5
W), KKy 24 ~31 C 4R 24 ~29,pH {H
7.1 ~7.4, KREAM T mg/L EH,
1.3 HREEMDH

LI IR I, SR P BE LR S R E T

-20 kA AR, AT etk Mo, 75
S A R 5, YLk L R fa 24 b, T R W
(1:10 000) R EE, 8 J5 TH 80 PR E . 43 51 A )
P RENLIMI 4 B 8 E T - 20 CukAs AR,
F R BT, 5 RS A8 v BE AL R 6
FE A, 37 BN RS Ik I , v 49 31 2 mL B0
FEEAE 4 CUKFHh R E L, i fS 3 000 r/min
B0 15 min A 0T 20 %€ 3 0.5 mL B0
T RAE T - 80 CukAEh, I & 43 55 % 4 il
(GOT) ¥& J1 4+ W % 2 B (GPT ) 36 Jg . H il = i
(TG) & = FE A B FE(TC) & & o B 5 1) 45y
SO BCHL A SR AL T, 3 590 A6 00 UL ) 3 1
YU JUE 4 5 20 ( GOT) ¥ J1 Je 4% N % &
fiti (GPT) G J1. JhHL4 R gk kw1
TR o RS, HCH A P R L
SR LG (HST) FEAA L (VST

ARG ORE epR R B 4 1 I e O vk R
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AOAC ™ IRy R i J7 o M 3 2 4k 15 4% (GOT i
J1.GPT % 77 . TG &&= TC &) 4 A a4
SIHTACI € (38 i B2 T 1 BRIy A BR 2 H L, BS-
200) o JHNERY HE B R A R 2 (GOT) 16 )
A N 2 (GPT ) 15 g 5% A AH B0 & (R A
BB AR AT ) I A o AR 85 L A A R
ETE KM WG, 20 R TR EEE, )
0.02 gkt fh A 15 mL 6 mol/L g T 110 CHE4H
TR i 24 b KR5S, R E BB AR IR &
50 mL 753 i 9 B 47K (Milli-Q system ) 5
BRAEL RG22 mL A% S mL 3%
R R O AE B A5 T A (VD23 Germany ) H
B, T B BLG IN 2 mL 8 2l 7KK 5% B W v i G
PR, TR DL R4 3 . ¥ pH I E P,
SRIG N 2 mL b B 28 ol s i 5k B 0, K R
N3t 0 B R AR /N L SR H 37 8900 4x H
Hh A KR I 52 /¢ ( Hitachi L-8900 automatic amino
acid analyzer,Hitachi, H 7<) /] I€ .
1.4 HERZITFHE

1275 2 (survival rate, SR, % ) =100 x & K 5L
I 0 B0/ ) B S 0 5

3 % (weight gain rate, WGR,% ) =100 x
(ZRARBT R - WG A TR ) /) AR o

BB % (feed intake ,FI,% /d) =100 x # & 17
BT E/[ (AR + WG ) /2] /565
KA

T B} %k 22 ( feed efficiency, FE) = (&K K it
- PR AR ) /R A

#E H % U1 FR % ( protein retention, PR, % )
100 x (fafR&E H iR/ AEA)

JFA& Et ( hepatosomatic index , HSI, % ) = ( i
JUE T /AR AR BT ) x 100

E A4 EE ( viscerosomatic index, VST, % ) = (N

x®3

I i/ AR R BT ) x 100

AE Y% B ( condition factor, CF,% ) = (& K&
R/ R T) x 100

JIr 4% 52 96 M 4 >R FF 4 () = AR DR (mean +
SE) %7, R HI SPSS 17. 0 43 #r i 47 F 1 &R
Ji 75 53§ (One-Way ANOVA), 24 22 53 [ 3 I}
(P <0.05),%k J{] Tukey’s JE17 2 H L. W
WGR Fil PR $ 4, Fl A — vk i 42 455 %9 ( second-
order polynomial regression model) '"®' i 5 4= &
WAE G X R LSt R Y i oK

45

2

2.1 AMAPL-RRERESEXNERKPHEYF
EVERK R ARG

TR S5 & R Y & X AR B OAF U R
(93.33% ~97.33% ) AR (1.15 ~1.24% /d)
BT E#Fm(P>0.05) (K 3), R L-75%
RS B Th ey, AR R BT i Y R e B
THa TR, Y L- 2R & &R 1.93% i
ZOR MR B FR R R ME, B & T L-5%
EEIRAKFE0.72% 1.11% 2.31% % 2.72% 4
(P<0.05),51.53% 4 g F#EHF(P>0.05)
(F£3) . MR L- 22 R & w7,
BEHEEAETHEMBE L-REER S N
1.93% i it & T L-R & R & & 0. 72% M
2.72% 41 (P <0.05) (% 3) . BEE L-5 5 & R
SREMTE, EARTORELET S G R, Y L-
SRR EAREEN1.93% Nk R KE, BEST
0.72% 1. 11% #12.72% 24 (P <0.05) , 5 HAl 41
THEZEF(P>0.05)(£3), WA LR
PR & i X AL B AR B (2,01 ~2.16% ) k4K L
(10.23 ~11.47% ) FUAEIHREE (1.49 ~1.72% ) ¥

LR FLM(P>0.05)(FK4),

=24
7

=/
W

AT L-RRERESEN S ERKEEMAMA AN m

Tab.3 Effects of dietary L-isoleucine levels on growth performance and feed utilization of Japanese seabass

Tt g/ % ek /e ARWEE/g TR/ % WER/%  HER/(%/d)  ARMCE EARIHE %
diets no. IBW FBW SR WGR FI FE PR
diet 1(0.72) 157.00 £2.31  281.33 +2.60* 93.33+1.33 75.84=1.61° 1.24%0.19 0.63+0.04° 28.38+0.29°
diet 2(1.11) 159.00 £3.61  300.67 +4.18° 97.33+1.33 88.05£2.68° 1.15+0.19  0.76 +0.05 33.91 +0.35"
diet 3(1.53) 159.00 £3.51 324,00 +2.52** 96.00 +2.31 102.63 =1.53* 1.20+0.27  0.810.16* 37.20 +0.99*
diet 4(1.93) 161.00 £2.52  333.67 +1.86" 96.00 +2.31 108.55 +1.14* 1.23+0.27  0.89 +0.15* 37.57 +0.67"
diet 5(2.31) 161.67 £3.28  313.00 +2.65" 96.00 +2.31 95.73 £1.69* 1.17+0.18  0.79 +0.13* 34.91 +0.58"
diet 6(2.72) 158.33£2.91  303.67 +2.60° 93.33+1.33 89.75x1.47° 1.21%0.11  0.71+0.14" 32.37=0.61"

TE e I S B Dy S RN 3 AT AL bR MR, [l — ) R B AR RN R SRR 22 5k 3 (P <0.05) , R

Notes: * Values show mean + SE, n = 3;values in the same column with different superscripted small letters mean significant difference ( P <

0.05) ,the same as the following
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x4 ARPL-BREBRISEXNLEAFMEL. 6 TN, AEEE L P LR 1 & B AR 2 R R L-
B b AN AR % EE B9 B2 0 SRR SRR (P >0.05),

Tab.4 Effects of dietary L-isoleucine levels on
HSI, VSI and CF of Japanese seabass

RS/ % FRIL/%  WERLE/% IR/ (g/cm’)
diets no. HSI VSI CF
diet 1(0.72)  2.06 £0.15 11.33 £0.27 1.68 +0.20
diet 2(1.11)  2.16 £0.12  10.32 £0.34 1.55+0.02
diet 3(1.53) 2.07 £0.12  10.23 +0. 64 1.49 £0.08
diet 4(1.93) 2.01£0.10 10.65 +0.44 1.61 £0.10
diet 5(2.31) 2.11£0.10 11.40 +£0.68 1.72 £0.10
diet 6(2.72)  2.05+0.12 11.47 £0.66 1.57 £0.15

PATARL L-59 50 2 IR o 1 g i AR A, A8 7 114 3
E%(WGRD@?JMJT%:U\HM%lﬁUﬂéﬂﬁﬁ
Y= -22.30X" +83.71X +25.81,R* =0.922; )
Tk L5 IR & 5 B A b, A6 8 1) 2 1 s L
3 (PR) S 9\ AR bR #F 417 = U il & (81 15 43 A7 45
Y= -7.136X" +26. 19X +13.45 R* =0. 975, L)k
WGR Fl PR S PEAN 485 , £ 0H 545 A K 4
fis % Rk v - 5 R 1 T R B 41 R 1. 88%
1. 84% Akl F, 5 ERHE R 4. 41%
4.32% (B 1,8 2),

2.2 ARPL-REEBRESENERKPHES K
4 B RY 43 B %% T

TR L-S 58 S BR X AR B 4 K g
(70.89% ~72.21% ) FLE 1 (15.48% ~16.18% ) |
HLIE 5 (6. 95% ~ 7. 41% ) F1 ML JK 4y (5. 55% ~

N

Y=-22.30X%+ Max=1 88(%DM)
83.71X+25.81, | >4.41(%Protein)
R0 . .
0.5 1.0 1.5 2.0 25 3.0
FRFL- AR RN EE / (% TH5R)
dietary L-isoleucine level (dry matter)

WGR

WEE /%

1 AP L-REEaBRasEs
EFREERZEBXE
Fig.1 Relationship between weight gain rate and

dietary L-isoleucine levels

39
I 3

X  37F
35} ¢
&
2 & 33+
|-G Y=7.136X*+
o 26.19X+13.45, | Max=1.84(%DM)
B 291 R>=0.975 )/=4.32(%Protein)

27 : . : . :

0.5 1.0 1.5 2.0 2.5 3.0

FRHL-RREARNE R/ (% THR
dietary L-isoleucine level (dry matter)
2 AR L-REEREES
EARMMREZEPXER

Fig.2 Relationship between protein retention and

5.7M% ) SR EFL (P >0.05) (F£5);H#E dietary L-isoleucine levels
®5 FARBENL-BREERNESEARNENOEE)
Tab.5 Effects of dietary L-isoleucine levels on the body composition of seabass( wet weight) %

T ¥k 4 5 L H ML 7 i Ky

diets no. crude protein crude lipid ash moisture
diet 1(0.72) 15.71 £0.27 6.95+0.13 5.71 £0.05 72.21 £0.48
diet 2(1.11) 15.77 £0.12 7.28 +0.15 5.63 £0.09 71.38 £0.19
diet 3(1.53) 16.18 £0.11 7.41 £0.09 5.55 +0.04 70.89 £0.28
diet 4(1.93) 16.16 £0.20 7.24 +0.14 5.63 +0.09 71.39 £0.41
diet 5(2.31) 15.48 £0.04 7.22 +0.17 5.59+0.15 72.02 £0.14
diet 6(2.72) 15.86 £0.03 7.31 +£0.07 5.62 +0.07 71.23 £0.20

2.3 ARPL-RRESBRESEX ERPBLGAT
A ¥ =B S 1KY 20

JFFRE A B 2 24 g ( GOT ) i Jy Bt ) kv LS
SERIRE E@ﬂ%ﬁ%iﬂFTﬁ“E@i%,/\qj
S5t H1.93% AW E T Hibsd

I_‘PH

IR

(P<0.05) (£ 7); A NN (GPT) MiE Y5
4 B S (GOT) 36 JJ A AH IR 3, 2 L-5F 52 41
FR & 5ok 1.93% W& I de s, B & T 0.72% F
2.72% (P <0.05), S HEKHXERANEE
(P>0.05)(%£7),
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7% R 9%

®6 AP L-ERERSENRYPIASERAMNZWM(EAR)

Tab.6 Effects of dietary L-isoleucine levels on amino acid profile of

the muscle in Japanese seabass( protein) %
ik} 5 diet number.
amino acids diet 1 diet 2 diet 3 diet 4 diet 5 diet 6
(0.72) (1.11) (1.53) (1.93) (2.31) (2.72)
K =R Arg 5.32+0.13 5.28 £0.11 5.31+0.05 5.25+0.13 5.04 +£0.13 4.98 +0.10
H % His 1.92 +0.04 1.90 £0.01 1.95 £0.01 2.01 £0.04 1.97 £0.06 1.90 £0.01
S =8 e 3.83 +£0.06 3.79 £0.11 3.78 £0.03 3.96 £0.09 3.69 £0.05 3.70 £0.07
AR Leu 5.82+0.15 5.82+0.13 5.84 +£0.04 6.08 £0.10 5.83 +£0.06 5.72+£0.12
HEHE R Met 2.54 +0.07 2.72 +0.09 2.68 £0.04 2.78 +0.08 2.63 +0.34 2.65 +0.08
N %R Phe 3.66 £0.09 3.57+0.10 3.63 +£0.03 3.79 £0.05 3.59+0.08 3.47 £0.03
#fi % B2 Lys 6.33+0.29 6.14 £0.18 6.20 +0.04 6.53 +0.04 6.50 £0.10 6.19 +£0.23
4 iR Val 3.63+0.03 3.71 £0.01 3.75+0.01 3.75 +£0.03 3.70 £0.04 3.71 £0.04
& R Thr 3.94 +0.12 4.01 £0.07 3.98 £0.03 4.09 +0.07 4.04 £0.01 3.81+0.10
KA TR Asp 7.96 £0.26 8.01 £0.28 8.16 £0.75 8.12 £0.50 8.05 +£0.56 8.02 £0.27
22 5 IR Ser 2.79 £0.18 2.84 £0.26 2.81+£0.19 2.84 +0.17 2.80 £0.27 2.83 £0.09
H % i Gly 4.63 £0.26 4.66 £0.25 4.65 +0.21 4.69 +£0.29 4.66 £0.15 4.66 £0.19
R Ala 5.26 +0.09 5.29+0.18 5.33+0.19 5.32+0.20 5.29 +£0.35 5.28 £0.09
M2 Cys 0.73 +0.12 0.74 £0.15 0.77 £0.15 0.76 +0.06 0.76 £0.12 0.74 £0.15
W R Tyr 2.56 £0.06 2.58 £0.18 2.57 £0.09 3.63+£0.12 2.60 +0.18 2.59 +0.16
B R Glu 12.50 £0.32 12.48 £0.32 12.52 £0.24 12.55 £0.09 12.49 £0.15 12.48 £0.09
£7 ANG L-REERSBHEHFE 2.4 AN L-BESBIEMEKPYES M

AERSBTSARABEINZN

Tab.7 Effects of dietary L-isoleucine levels on
activity of GOT and GPT in liver of

& E W IEIRAY R0
IME H il =85 (TG) & W L- 75t iR

Japanese seabass (U/g prot) é‘iﬂ’]ﬂﬁ"%fﬂf‘ﬁiﬂ):?ﬁkﬁﬁﬁ?} £ L-7F5%

TR % 75 1 B A ARG 1.93% Bk 3w RH, B&F T 0.72%
diets no. Got GPT P 11% 41 (P <0.05), 45 HAb 41 2 5 A B %
diet 1(0.72) 25.06 +0.63" 50.00 £0.88" (P>0.05) (3£ 8), Tk L-S 5 e & 5 0 i
diet 2(1.11) 28.06 £0.89" 50.59 +1.26" St R e fefs e ; \ — 8

A , TH A RS2 B (GOT) 36 J) 47 TN % % i (GPT) i
diet 3(1.53) 28.13 +1.03° 51.22 £1.36" . o .
diet 4(1.93) 32.10 £0.26° 56.22 £1.61° I3 ML R T B (TC) 5 BER 2 A .35 (P >
diet 5(2.31) 27.33 £0.96" 52.01 £1.30® 0.05)(£%8),
diet 6(2.72) 27.20 +0.52° 49.41 +0.87°

8 ARYPL-BRESRSEXEHF N FELBIRHZIE
Tab.8 Effects of dietary L-isoleucine levels on serum biochemical indexes of Japanese seabass
T kL 4/ % B/ (U/L) BN/ (U/L) S H [ B2/ (mmol/L) H i = E&/ (mmol/L)
diets no. GOT GPT TC TG

diet 1(0.72) 10.33 £0.88 4.70 £0.25 5.90 +0.06 4.99£0.11°

diet 2(1.11) 10.00 £1.53 4.26 £0.12 5.79 £0.18 5.38 +0.14°

diet 3(1.53) 9.67 £0.33 4.37 £0.12 5.97 £0.09 5.70 £0.12%

diet 4(1.93) 9.33+£1.33 4.13 £0.15 6.35+0.24 6.16 £0.12°

diet 5(2.31) 11.00 £1.00 4.50 £0.12 5.69 £0.22 5.75 +0.29%

diet 6(2.72) 10.00 £0.58 4.53 +£0.16 5.71 £0.21 5.59+0.15%
e W FERT G2, 3 4o 78 B Al 1) ) o S I AS [8) AKCOF 1Y
e

A LH DUAE A ) AR B (159,

33£1.20)g W

I L5 6 BV o LS55 S 2 XY
KA B2 K R R AR BT I 3 2 f

http : // www. scxuebao. cn



2 4 BB AR R AR B LS e B R G 2 5T 209

FE bR 0 5 ], 2000 A5 AR K AP AR B X R R L-
SR AMRM TR, R R IR AL 5 0 A
K22 B 7 AN R R LS AR A i T
L AR AR B R Y R LR R
SN 1.93% i, B E AR fADRL KR R 1T
FRYE R KM (F3) o MBE R L-5F 5
IR — T, e A K Sz B X
R, L-57 58 A R 2 A K B AE B (159. 33 =
1.20) g IE 8 A K b il 1935 5% B A7, A6 0 B A3 AL
b A L-5 58 R, kL b L-S 5 R i
Tk R A AU 2 0T A8 5 1 A R A I RIAE FH o
DA 5 R R DO R N IR R b, 3
ARk L-5 5 2 R W fe il W SR o 1. 84%
~1.88% fal kel (4.32% ~4.41% 1) . Hed 5%
FI b L #4655 (159. 33 +1.20) g X 7l kL L-5
SRR T K & & T % 5 8% ( Dicentrarchus
labrax) (2. 60% & 19)""" . s 80t (2. 50%
F) 5 BE S R (2. 58% M) L SR AR
(3.47% ~3.70% )" BN (3.15% Hpq)
4 5 %R A8 (4.00% ~4.23% 1) " g B
fi% ( Labeo rohita) (3.80% ~3.98% H )" . H
A8 i (Anguilla japonicus) (4.00% & ()" i
H ffi ( Chanos chanos Forsskal) (4.00% & 1) >
ST B L LA, A 2RI L-R R R
TR 1) 5 oK AN ], AT BB 32 SIS [) S 36 2% 14 1 5 il
A5 LI i R S RN KR R R B R
P W [A] S5 5E % B GRDREEC O BF 9 O 2 AT A
FERRAE DT 0 L e 4 #0(8.0£0.20) g Xf L-
R AT RN 4.69% F R W T ACHE
FELE L, UL W W B A8 B0 0 A K, X LR AR
CA WFFE R, kL v 3 B L-5 5 R K
BEfG  PR R BN R B R i R
FAREP R A K T LS R R
b G AR S R AR K X AR 4
A3, e LS8 & R K OF 3 IR
S e R e B e S A N o
PRl o o s AR Y L= 2 U R K P 4T i 1 ek
S R 1 T Al B AIC LR B 1 0 A A i
WA . 5o E R A R 2 R R o X
B LR , 70 /N BE WOSORN i B i), 23 kAR R 5
Gt PT ) SRR B AE A R AR R AR P R
T8 S 43 0 Pl S G Ok 1 B S T AN o B R B

Bl A2 A WAL 0, 2GR P o S e A S R
o FF 2 AR 3 TR O A At A S A
T2 119 4 i 8 o8, 5 B30 7 o S A R B B =
e R S L T T, B8R AU e A B 11 O 1) 5 R,
il kg K

o Ak v B2 R R K T 2 5 i) e AR R A B S L
HR SRR KL ARIST R B, AR K e A
RS Z R -5 5 SR R S,
SRR A a0 AR 4 " S5 BT 5T 4 R AR —
B, T R W 5T R B R RS I S R
PO R RERUNAE LS - A I o S I =i P  N
[Fi) ol £ 24 2k o A 2H 3 1) BE 0 AE A 22 57, T AE 55 %)
YEFFIR AL 5y B ) B0 (5 B S AR 05 4l A LU o
3 A ke L= 5 SR B 6 A K v AR 5 L
WREIERRN ARG R E W, 5EEmW " o —
B, T 5 0 45 2 B e R 0 A R 1R o
1655 4y 0 UL IR S R A B ) 3 . Hh IR A
4 JE DR AT R 2 H L PR R R A A X R ST, A
ZEFRKERE M o LA O S AR = A
) W] RE R S O P AR R AL B 22 i R
P20 534N R [ F 5 52 06 £ KA | 52 0 4% 1 Fn
N T S B 1 AR 1 3k 42 4 T X 0 A 1A 21 B AN UL A
Hh B R A A

B HUEGE BF (GOT) F A N &% 2 1 (GPT) J&
111 28 T 1 RN 03 R 10 15t Y 1 R L, 35 AT
16T HFHE . JFAE GOT Fl GPT i J5 K/NAT Lz ik
oA DR B T D P R R (R T U £t R R
B AR N BB R B AR .
Fif = L 2 A b R R A AL o3 i B R R A B
oo T PO T, IE R IR 0 R, LS O M, S AL
FRU AR BT B, 2B R R A Ko A . AR BF SR
R, BEE R L-5 % & R & 1 JH i, GOT
M GPT {f Sy ¥ 25 BTG T B & H, KA
ILAE 1.93% 41, #5 4 W) 22 5 o 2, 3R W 4wl ) v
TR L5 5w s R i T DA A 2R AR AR
HHKE ek R A K EA BRI, U IR HE
it ( Pelteobagrus vachelli) " 16 5"~ )
HN N R LR, L E GOT fit GPT 936 77
Bl b AR R S MACE 1 Ths S 3% ETHE TR
REm S, & A0 22 5 3, 5 A 0F 58 45 A —
o TR BRI R B, BE R b A S R T K
T S B R E R T GOT (36 ) 45 56 1 T
JE PR S B E R AR ED . X F
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25 R I PR AT R A, AN [m] i b £ 2 X ARDRE A s
AN TA] fb AR A R 1 o iR R B IR A AE 25 57

R L, Y E - DHAERNE
Wy Jg 4 BL A g 5 4 T R T Ik = g
(TG) ZHUARS T i EEAFTETE R 0 AWF5
R, MIE TG & fEp AR L- 552 2R & 2 i 7
LA LT E FREMEBE L-RREAREEN
1.93% B k3 B i i, B 2% 25 F 0. 72% 1. 11% F
2.72% #H ., AIREAE N L- st & RN 52 s IR W)
KRR, A AL A T EE, YRR LS5
SEETR G A R IR BRI TG 1A 1 S %
ia , ] R AR A HARSE m HLE A REE— Y .
[F) A <2 ik 24 LR 1) 56 R il L-57 52 A PR T 0 it 4G
A A28 v I R I S i) E S e IR e Tl AN
o R i U R A AL SRR P LS
PRt e R 3 VR R O PR s R A S R 1Y
oA 1 e R B = I TG &l & FE s,
Rkt R o Pk L-S5 e 2 R % o 1 72
AL I3 A [ (TC) SR M2 R AR E . 5
XS B BBE ST P AR T B2 e . fA R
o L-S s R & 5 A2 AR I GOT Fil GPT 3
T 3 R, U B A TR A B
A6 8 HAT 05 ) AE R LIRS I RE T

Zr L ik, ARG 8 2 (WGR) FlEE H BTt R 3
(PR) A ¥ #r 48 45, A5 1 B 76 85 90 46 1K it &
(159.33 +1.20) g X} L-5¢ 52 2 BR 19 5 5K &2
1.84% ~ 1. 88% fil B} T ,4.32% ~ 4. 41% fi k}
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Dietary L-isoleucine requirement of Japanese seabass
( Lateolabrax japonicus ) in the middle growing stage

LU Kai, XU Wei, MAI Kangsen, WANG Zhen, YAN Jing, XU Hanlin, AI Qinghui”
(Key Laboratory of Mariculture ,Minisiry of Education ;Key Laboratory of Aquaculture Nutrition and Feeds
Ministry of Agriculture ; Fisheries College ,Ocean University of China,Qingdao 266003, China)

Abstract; The present study was conducted to estimate the quantitative requirement of L-isoleucine in
Japanese seabass ( Lateolabrax japonicus) [ initial body weight (159. 33 + 1. 20) g ] by feeding six
isonitrogenous and isoenergetic practical diets containing graded levels of L-isoleucine 0. 72% ,1. 11% ,
1.53% ,1.93% ,2.31% and 2. 72% (dry weight) , respectively, named diet 1—diet 6. After a 10-week
growth trial, results showed that weight gain rate ( WGR) , feed efficiency ( FE ) and protein retention ( PR)
were significantly influenced by the different diets( P <0.05). The values increased first,and then declined
as the dietary L-isoleucine levels increased. The highest values of these three parameters were 108. 55% ,
0.89 and 37.57% in fish fed the diet with 1.93% dry matter of dietary L-isoleucine,respectively. Survival
rate( SR) , feed intake ( FI) , hepatosomatic index ( HSI) , viscerosomatic index ( VSI) , condition factor( CF) ,
body composition and the essential amino acids of muscle were not significantly influenced by dietary L-
isoleucine level( P >0.05). Dietary L-isoleucine significantly affected the activities of glutamic-oxaloacetic
transaminase ( GOT ) and glutamic-pyruvic transaminase ( GPT) in livers (P < 0. 05). The level of triglicerid
(TG)in serum was significantly affected by dietary L-isoleucine levels( P <0.05). Fish fed the diet with
1.93% L-isoleucine had the highest TG value. GOT and GPT activities and total cholesterol ( TC) levels in
serum were not significantly affected (P > 0. 05). In conclusion, appropriate dietary L-isoleucine level can
improve the growth of the seabass. On the basis of WGR and PR ,using the second-order regression analysis,
dietary L-isoleucine requirement of Japanese seabass in the middle growing stage were estimated to be
1.88% and 1.84% dry diet(4.41% and 4.32% dietary protein) ,respectively.

Key words: Lateolabrax japonicus; L-isoleucine; middle growing stage; requirement
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