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SR SRR MY IR (SMO ,SM20 ,SM40 ,SM60 , SM80 \HSM60 ) . e UK A 14 JTT 1y (47. 18 0. 45) ¢ (TR B JIH
FBEfa L) 6 540 FR RS 6 A1 AR 3 T BT 30 FR. BRI 8 L R ELR - (1) D IR AL
. SORTREIR 20% Il 40% 641 6 1 K AR FLITL G 35 560, SMGO 1 SMBO 4141 4 T ¢ (Wi ) 4
S KA (Son) B EIIBCR Py ) R ELA(Dyy) 42 SMO 415 B (P <0. 05 ) IR R BL(Foy ) 55 71
(P<0.05) . (2) 4 LA 14 B SDRIRS TR 0 T, SMO 2103 5 F 4% 5 140 (P < 0.05), SM4O-
80 414 KL 4 5 i 5 (P <0.05) , SMBO ALILIA K4 & B 5 7HES (P <0, 05) ML 1 AUy 4 12
BEVEIE(P <0.05) % TOHIE AL R NY & 1 5 IR (P <0.05) . (3)SM60 Al SMSO 41 F1 2 117
FIVERYNE /1 BB WAL (P <0.05) 4 SRR R ALWEEE 1 NG 1 B G T SMO 41(P <0.05) . (4) FPEA P
BB (ALT) RG-S B (AST) 3 37 SMAO-80 41 S I (P <0. 05) , SM20 I SM40 41 4 -6-B 82
(G6P) i 11 5 745 (P <0.05) . (5) 5 SM60 4LAf EL, HSM60 4141 Wy, S M Dy i 5715 (P <0.05),
Fo iR VRIR (P <0.05) 2t FILIV LIS I 4 1t B R (P <0.05 ) BLIKSY 1 i 575 (P <0.05) BB
[ B IR I ) B TS (P <0.05) IS 1 B AT (P <0.05) , AST T ALT 1% 77 i 5 7
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stellatus ) 4J F1 A H B R ) R AT, I X6 14 28
SURGR W & B — & w35 18 Y, X 2
(Apostichopus japonicus ) 4 Jit i) T BLUA 1€ #E1E
iR

BER N E A B (@ Epinephelus fuscoguttatus X
& Epinephelus lanceolatus ) J&—Fh 2435 15 B HIHT &
Ao, PROHCEAT PR B 20 6L 8 7 2 A R
PO Tk BE 5 S5 A AT A0 RE #8555 1) BT O
AR VBRI A A B0 R P 4, F 98 ] R
ARAR X A K AR ZH T A R il S T 1Y
SO I PR T i R SR 5 ORI £ 2R 0 R 22
S, LU & BT R AR G A i — e 1)
E B RS
1 MRS T
1.1 {56 R#

TR0 P 0 T R AR R R AR 2 Y Tk
Pt e ) B  FH B 5% v PR 2 1B (100 000 U/g) XL
WK (50 000 U/g) FIIETE Ry 2 WEEE (A SN,

8 000U/ g; B-Hi B Mk, 2 000 U/g; p-H 5% B 4
it} , 150 U/g; SF4EZ i, 300 U/g) 1954 g (2RI
B EYRHCA R A R B SR, RONAA R
HGRI Y 15% A b BRI LB 1. 5% 1A
it} ,50 CTEf#E 6 h, SR )5 Fr T A it 80 Fii , il B ity
R, HAE MAMAUAG 251 1 J5 35 00 5 4K 1
Fs R 49.0% (pH 7.0, 22 C), KiFPEAE
A A T M A I R (D) A3 e, 4y
TSI,

X R 2 S 53% 1 £k, TS0k o B R AR
20% 40% 60% Fl 80% B fa k53 26 1, FF it At S
B 60% 11 el B 1, BO il AR 6 24145 A A R ik
¥ b B ( SMO, SM20. SM40. SM60. SMSO,
HSM60) , 7645 8 X 4 4Rk v 43 53108 o o 1R B 4
i RS 2 A6 A 4 A KT DR T
B2, pra ek et 80 H i, ik 4
ey PR JE TR A Y50, In A f il A B 28 1K —
UARA 5], 5 e il b kL i)k}, 60 C 4k T 5
B KR

®1 SEHANBBRERKAEENTFESTRERKE
Tab.1 The information and nutrient levels of hydrolyzed soybean meal (HSM) and soybean meal (SM)

BH  ltems R EM HSM  EHi SM

IKEEPEZA H ] Water-soluble nitrogen( % total nitrogen; pH 7.0,22 °C) 44.6 10.3
BKBE RN Peptide size

<1000 u 21.81 3.68

1 000 ~3 000 u 14.00 5.15

3000 ~5 000 u 2.05 0.23

5000 ~10 000 u 0.45 0.08

>10 000 u 6.29 1.16

1.2 R EREAFREE

Bk e I A7 B B SN B K A BR 2
], 16 T IR T AR L R RDRE, 0% R A S AT
SR o SEHUCR/NI ST (il FETCH (1 22 Bk Je 1B A1 5
A (47.18 £0.45) g, FEHLITRE T 18 AR AL
TEFERAR P ( EA% 70 em, & 80 em) , F54i 30 )&,
R 3 AT, IS ] B K AE 08:30 il 16
30 (A B PIIR, HEBR A T 0 St K RLAE
(26.5 £0.5) C, %%, >5 mg/L, £ B H 23 ~ 26,
pH 7.8 ~8.0, WAKR Az A & =4 <0. 1 mg/
L, 517 56 d,

1.3 HUE

B IE A B O ORE TS 1] 24 b 0 SEAEA
1 BT KRB, ARG R AR R ATLER 10 2, I 44
i o 3 AR N 4 f ke S TR 443
Br, LAY 7 A0 43 B3 PN IR R BT O FR 3R, B
A 1 o T8 0 A B 7 5 5 B WU F
HRUBL o S LRI o o R B BT SR T
KNG 8 KR )5 4 h FENRIATFANLER 3 R,
il 43 B JHE O R 1 A OB O 0 o REERAE Y
TEVK L IR AT, BURE 45 0I5 K i 4 R & DR A7 7
=70 C YK rh ¥ I

http: //www. shhydxxb. com



718 (SR (T E NI S S 1 26 45

R2 AMETREFKE(THRERM)

Tab.2 Composition and nutrient levels of experimental diets ( DM basis)

gkt HH]  Groups

Ingredients SMO SM20 SM40 SM60 SM80 HSM60
f 45 Fish meal 53 42.85 32.25 22.1 13.35 22.25
5k Soybean meal 0 14.5 29 43.5 57 0
fittfi =¥ Hydrolyzed soybean meal 0 0 0 0 0 43.75
it 1 Casein 13 13 13 13 13 13
/N ¥y Wheat flour 10 8 8 6 1 6
a-JEH) a-starch 2 2 2 2 2 2
f3l Fish oil 4.4 5.3 6.15 7 7.8 7
K UG Soybean Lecithin 1 1 1 1 1 1
5Ky Squid visceral powder 2 2 2 2 2 2
Yt ZHUREL Vitamin premix!) 1 1 1 1 1 1
4 S PR #F Mineral plremix2> 1 1 1 1 1 1
PrE L7 Antioxidant 0.05 0.05 0.05 0.05 0.05 0.05
HHAE R Lys 0 0.1 0.2 0.3 0.4 0.3
HH R Met 0 0.1 0.2 0.3 0.4 0.3
TR ET4E K Microcrystalline cellulose 12.55 9.1 4.15 0.75 0 0.35
41t Total 100 100 100 100 100 100
27K Nutrient levels®
MEHE Crude protein 50.31 50.31 50.32 50.12 50.48 50.22
FARHG Crude lipid 11.08 11.08 11.07 11.04 10.99 10.99
HLK Sy Crude ash 12.98 12.96 11.64 10.03 8.87 11.09
R fe/ (MJ/kg) Gross energy 25.93 25.75 26.02 26.04 25.24 25.82
B Lys 3.45 3.51 3.52 3.54 3.53 3.45
HEA R Met 1.28 1.34 1.29 1.23 1.23 1.28

1) BT s A Z HilE K One kilogram of vitamin premix contained the following: V, 3 000 000 TU, V5 1 200 0001U, DL-o-4= 75 B 40. 0
2, Vi3 10 g, Hiflie 2 thiamine 5.0 g, BB 2 riboflavin 5.0 g, R MR ML I% % pyridoxine hydrochloride 4. 0 g, iZ fi¢ pantothenic acid 15.0 g, {H[R
nicotinic acid 20.0 g, 44 biotin 10.0 g, MR folic acid 1.5 g, Vy, 0.01 g, JILEE inositol 4. 0 g, FL R IMLER ascorbic acid 100.0 g; 2) & T 5
W) R RS One kilogram of mineral premix contained the following: NaCl 80.0 g,KCl 50.5 ¢,ZnSO, - 7H,0 20.0 g,CuSO, - 5H,0 8.0
g,MgSO, - 2H,0 100 .0 g,MnSO, - 4H,0 18.0 g,Na,Se05 0.05 g,CoCl, 0.28 g,KI 0.1 g,NaF 4.0 g,NaH, PO, - 2H,0 255.0 g, Ca-lactate
150.0 g,CeHs0,Fe - 5H,0 15.0 g; 3) MR (50 KLU MUK A | BLRE I =R 1R & B2 M SE{E . Crude protein, crude lipid, ash, gross

energy, Lys and Met were measured values

1.4 WERRSFE 6435—2006 ) 3 HLEE [ 57l 2 >R AL B 307 K b ik
1.4.1 AR (LECO FP—528 ,USA ) ; KL/ W il 5 >R FH 2% ER Ak
Wer (%) = (W, = Wy)/W, x100 (1) 2L (GB/T6433—1994 ) 5 JK 73 5 >R HI & of
Sex(%/d) = (InW, =InW,)/t x100  (2) 550 “CKykew: (GB/T6438—2007 ) ; fil il & %
Foo=F/ (W, =W,) (3) 7 (IKA, C6000, GERMANY ) ; 48 LRl 5 &
Py = (Wy =Wo)/(F xP) x100 (4)  BEBRAERG BRRK IR T S
Dy (%/d) =F/[ (W +Wy)/2xt] x100 1.4.3 8 JpiE KN SRR 1 il 25
(5) HAUE R VK b AR, T 4 C 2R BER K
Cy(g/cm®) =W,/L x100 (6) vk B4R TR K, IR 1 g T

o W MR, S MR E A KR Fop N IR, B RE AN B, N A 9 %
BHRBG P WE AR Dy AR R C IR R BIR 1 213K B E B K, VKR 2 95
WEE s W, RS A S W, NI E W, 2y 4 FCF 4000 r/min B0 10 min, JRETE 4 CHAAF
BUIRAR ST W, NI HEE e HFRHREGF  JFT 24 h oe il

AR TR B R PO AR & ek Wy, o 144 BIE I LR R I

TRAARNRE; L R AREK. B H NG (Pepsin) |7 18 e I ( Trypsin) |
1.4.2 KBRS IR oI 2 JEN T ( Amylase) SR ( Lipase) 1% J1 4% g

KSR 5E R AT 105 C LT E % (GB/T  RUdt iRl & il e o
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1.4.5 AT 18I e

JHEIE o 43 79 5% 2 Bl ( ALT) | 4 B 5% 24 i
(AST) {77 R R i ial 0 G, B i R &
R (FAS ) 17 25 0 -0-5% 2 il ( GOP) 3% J1 % H
Elisa 38055 G 7 (_E IR IC A= M HOR A BR A
G
1.5 HESItHH

X 5 i Hs AT B R 7 2 3 b (SPSS
17.0) , 22 5 & 3 W} #5375 47 Duncan [C 2 5 L3,
WEKF R P <0.05, % LIV-3ME = brifEiR
2 4
2.1 SEHABBENMERENNEKREEAK
£ 4 £ K F R LR P 9 B0

W 3 FroR , SRR 20% F1 40% 1 o p
) A= K FVEDEHR I JE 8 2 5% 0 (P > 0..05)
MR T 40% B4l Wi (Scp P 1 Dy #R

*3

R, F o B T8 (P <0.05) , HSM60 2H 4))
8 Wep Sl Dy B35 75 T SM60 41 (P <0.05),
F o 8.2 F SM60 4 (P <0.05)
2.2 SHNEBREMEREMTEHRLER
BHEALNENEFHBMZM

Mk 4 iR, SRR ol X4 K 53 M
NEWi & IC B E (P >0.05) , &M EH S
S SRR ) T 28 BRI, X R A
H TR (P <0.05) , 4okl K 75 &
5 R $, SM40-80 4] i E AR (P <0.05) ;
WL 431 B e R 32 R AR R 2 (P >
0.05), SM80 41 L A 7K 43 & it 1 & Fh i (P <
0.05) , #H 25 1 AU s i & 2 0 BEAR (P <
0.05), Hofth 25 H M C it 3% 22 % (P >0.05),
HSM60 2[4 ik 28 1 & i e LR 70 %
L = T SM60 ZH (P <0.05) , 4 fa A LA KL
N W2 i T SM60 ZH (P <0.05)

BRSNS R &N 4 & & KA BT AR

Tab.3 Effects of fishmeal replacement by SM and HSM on growth performance and feed utilization of juveniles

i H 45| Groups

Ttems SMO SM20 SM40 SM60 SM80 HSM60
WEE W/ % 172.05 £0.99" 171.27 +3.08" 169.74 £0.55" 155.80 +0.26" 153.87 +1.40* 171.87 +2.08"
FrE KA Sep/ (% /d) 1.61+0.01> 1.61£0.02® 1.60+0.01"> 1.51+0.01° 1.50+0.01* 1.61=+0.01"
Tkt REL For 0.89+0.03* 0.92+0.02° 0.93+0.01° 0.99+0.02"> 1.12+0.03° 0.920.01°
HHBUCR P/ % 2.22£0.05°  2.18£0.04° 2.17£0.02° 2.02+0.05" 1.80+0.04* 2.06 =0.05"
PR Dy /(% /d) 1.31+0.03>  1.34£0.01® 1.35+0.01> 1.23+0.01° 1.19+0.01*  1.48 £0.02¢
JEWERE Cp/ (g/em®) 3.46£0.10  3.41 £0.06  3.44 +0.11 3.48+0.08  3.44+0.08  3.47£0.08

T AT o BRSO 8 AR [ 7 BEm 22 52 R .35 (P > 0. 05) AN [Al/NG 1 30R 2253 35 (P <0.05) , 3 4-7 [l it

Note: In the samerow, values with no letter or the same letter superscripts mean no significant difference (P >0.05), while with different small

letter superscripts mean significant difference (P <0.05), the same in fig. 4-7

F4 EHABHBEHBERENSEFEARNEIE(CEERM)
Tab.4 Effects of fishmeal replacement by SM and HSM on body composition of juveniles ( wet weight basis )

WiH 5] Groups

Ttems SMO SM20 SM40 SM60 SM80 HSM60
4>f8 Whole body
7K 43 Moisture 69.70 £0.39  69.42£0.60 69.83 £0.22  69.42+0.60 71.08 +0.47  70.58 +0.38
HIZE 11 Crude protein 18.88 +0.10° 18.09 +0.15> 18.07 =0.18> 17.28 £0.17* 17.32£0.11* 18.56 +0.08°
HLAEIT Crude lipid 7.25£0.23"  7.60+0.13"  7.55+0.06" 7.43+0.12> 7.42£0.11">  6.40 +0.07*
HLUK Sy Ash 4.30+0.09"  4.18£0.04"  3.95+0.03" 3.96+0.02° 4.04£0.07° 4.61 +0.07°
LA Dorsal muscle
7K 4} Moisture 75.14 £0.22°  74.92£0.33% 75.51 £0.31" 75.33 £0.45* 77.61 £0.46" 76.76 +0.45°
HIEE 11 Crude protein 20.48 +0.13" 20.39 £0.10" 20.48 +0.06" 20.46 +0.11" 19.14 £0.09* 20.73 =0.02"
MBI Crude lipid 2.80+0.16" 2.97+0.13> 2.86+0.16" 2.99+0.15" 1.78+0.13*  2.03 £0. 10"
HLK 4y Ash 1.24 £0.01°  1.24+0.02*  1.24+0.01* 1.21+0.02° 1.21+0.02*° 1.30+0.02"
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x5

M2

(P <

0.05),F o MBRAZHMEA R E2ZR (P >
0.05), [ Cys 4, HSM60 2 4% Fh 42 3L iR & & 3B
2T SM60 4 .

R EnERanyall A S ERAMKNZI( THREM)

Tab.5 Effects of fishmeal replacement by SM and HSM on muscular amino acid

composition of juveniles (DM basis)

WiH 2H 5] Groups
Items SMO SM20 SM40 SM60 SM80 HSM60

W LR EAA

R Thr 4.50+0.04"  4.09+0.05* 4.15+0.05* 4.22£0.05° 4.13£0.07" 4.310.07"
AR Val 3.79£0.08  3.56+0.07  3.51%0.01 3.53£0.04  3.61+0.05  3.68 +0.07
FHAR Met 2.29£0.03"  2.06£0.04* 2.06+0.08" 2.05+0.08° 2.03+0.01° 2.110.08"
SR Tle 3.47£0.06  3.23+0.08  3.21£0.01 3.13£0.05  3.22+0.07  3.3520.09
SR Leu 8.45+0.08" 7.74+0.10° 7.78 £0.10° 7.89+0.10° 7.68 +0.14* 8.38 +0.19"
HTHE R Phe 4.04+0.03">  3.77+0.07* 3.75+0.04* 3.73£0.04* 3.70 £0.07°  3.93 +0.03"
T Lys 8.69+0.09" 7.93+0.11* 8.07£0.13° 8.06+0.08° 7.77+0.12° 8.42 +0.16"
AR His 2.01 £0.04>  1.87 £0.02* 1.86+0.02° 1.88+0.02° 1.87+0.03* 1.98+0.04"
AR Arg 5.54%0.12  5.20£0.06  5.20+0.05  5.22+0.05  5.25+0.09  5.4420.09
VES IR B Y EAA 42.46 +0.64" 39.97 +0.71* 39.68 +0.41° 37.74+0.23* 39.16 +0.95* 43.20 £0.08"
R T Z IR NEAA

RAG R Asp 10.13 £0.09"  9.38 £0.08°  9.53+0.07° 9.56+0.11*  9.44+0.17* 9.84 £0.17"
22 R Ser 4.04+0.03">  3.81+0.02* 3.83+0.02* 3.81£0.05° 3.80£0.02° 3.94 +0.06"
AR Glu 16.87 0. 14> 15.58 £0.15* 15.90 £0.15* 15.87 £0.22* 15.77 £0.30* 16.92 +0.27"
HE® Gly 5.14+0.09  4.95+0.06  4.93+0.07  4.95+0.06  5.05+0.11 5.10 +0.03
W Ala 5.86+0.06" 5.62£0.05° 5.67=+0.06° 5.63+0.06° 5.64x0.11° 6.04£0.06"
L5 R Cys 1.14 £0.02 1.09 +0.01 1.10 £0.01 1.10 £0.02 1.03 £0.02 1.03 £0.06
fi% 5 fik Tyr 2.26+0.14  2.29+0.04  2.32+0.08  2.3220.10  2.22+0.04  2.35%0.07
4R Pro 3.08+£0.08  2.96+0.03  3.03+0.05  3.01+0.03  3.12+0.05  3.16=0.08
e R MR T NEAA 48.43 +0.39" 45.84 +0.41° 46.18 £0.54° 46.35+0.57* 46.61 =0.17* 48.46 £0.73"
SR S TAA 91.24 +0.76" 86.36 +0.70° 86.02 +0.99* 85.00 +0.39" 85.94 +0.95" 91.65 +0.80"

2.3
e BB HLEEED

Ik

i)

EMHMEREHEREaMYBREBA R

mTFABRAL(P <0.05) ;SM20 Fl SM40 41 JE ¥y

L EPARSP)

M2 Jo i 5 22 5% (P >0.05) ,SM60 #l

N 6 FF7, SM20 F1 SM40 414 fa. ' 2 1 i
HNENBAAFEEERAEE (P >0.05),
AR Py, SM60 AT SM8O 4 5 & [ il 7%
TR FEFAR(P <0.05) , B SR A& 1 15 i Jie
G 7 S RN, o HR 4 B 2 1 S )

%6

SMBO0 ZH i AR (P <0.05) , & SR AR ALIE 17
BTG ) SXT AT E2Z R (P >0.05), 5
SM60 41 AH Lt , HSM60 41 4); fa 15 2 1 fiff e 2 11 il
HVER B J) & THE (P <0. 05) , 8 i i 1% )
BEHEBIL(P <0.05),

SR ERERan X4 & B FEH L EE T Rm

Tab.6 Effects of fishmeal replacement by SM and HSM on activities of digestive enzymes of juveniles

WH 2[5 Groups

Items SMO SM20 SM40 SM60 SMS0 HSM60
5 [/ (U/mg) Pepsin 8.18 £0.09"  8.21+0.13"> 8.5420.04"> 7.46+0.40° 7.74+0.12*  8.33 £0.05"
J %5 F1 Y/ (U/mg) Trypsin 1476.25 £28.68" 1338.16 £32.21° 1 013.94 = 17.58" 982.85 £30.63"" 869.77 + 18.59% 1246.70 + 28.88°
I8Nl (U/g) Lipase 34.95£2.00" 37.92+0.90" 31.663 +3.39" 33.02 £2.35> 27.09 £2.38" 16.70 +2.53"
TEW T/ (U/mg) Amylase 1.07 £0.06° 1.05+0.05° 1.06+0.03° 0.89+0.04° 0.65+0.03" 1.06+0.03"
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2.4 EMEBESHBEREMEBIREERR
fa & £ BT R 181 E 1 RO

W 7 fin, SM20 41 ALT F1 AST I J7 55 %t
AT EZR(P>0.05), YA REF 40%
S UL b B i 2 REAR (P < 0.05) , H AR i 1 s 1
178K, SM20 1 SM40 41 G6PC % 1 & & T+ &

(P<0.05) , HAth &2 7] 22 = AN 2 3% (P >0.05)
B MBI FAS TE ) SXT AT R & %= 7
(P>0.05), 5 SM60 2 #H Lk, HSM60 £ ALT,
AST 35 1 & THE (P <0.05) , FAS {1 J7 1 35 %
(P <0.05),

R7T SHEBEEAE AN 4 & RTIER RS R R

Tab.7 Effects of fishmeal replacement by SM and HSM on activities of metabolic enzymes of juveniles

WH 2[5 Groups
ITtems SMO SM20 SM40 SM60 SM80 HSM60
BN E R/ (U/L) ALT 394.44 +11.50°389.55 +10.34° 340.37 +6.76" 292.27 +9.67* 268.35 £5.20* 380.91 +6.81°

BHIEE N/ (U/L) AST
NG i 2 75 S/ (nmol/L) FAS
% h-0-1E R/ (U/L) G6PC

12.56 +0.05"

12.94 £0.24"
12.61 £0. 14°

662.24 +18.459679.42 +19.229469.35 +20.05"359.37 +11.90% 333.95 +11. 85" 633. 50 +10. 86°
12.44 +0.22"
11.57 £0.10* 12.31 £0.21"
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Research on partial replacement of fishmeal by two kinds of soybean meal in
the feed of juvenile ¢ Epinephelus fuscoguttatus x & Epinephelus lanceolatus

LI Xueli'?, WANG Jiying', SONG Zhidong' , LI Baoshan', TAN Qing'*, SUN Yongzhi', ZHANG Limin'
(1. Shandong Marine Resource and Environment Research Institute, Key Laboratory for Shandong Marine Ecological Restoration ,
Yantai 264006, Shandong, China; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306,
China)

Abstract; An 8-week feeding experiment was conducted to evaluate the effects of fishmeal replacement by
soybean meal (SM) and hydrolyzed soybean meal ( HSM) on growth performance, body composition,
digestion and metabolism of juvenile hybrid grouper ( @ Epinephelus fuscoguttatus x & Epinephelus
lanceolatus) . Six isonitrogenous and isoenergetic diets were formulated by replacing 0 , 20% , 40% , 60% ,
80% of fishmeal protein with soybean meal (SMO to SM80) and 60% of fishmeal protein with hydrolyzed
soybean meal ( HSM60) respectively. A total of 540 juveniles (47.18 +0.45 g) were randomly assigned into
6 groups with 3 replicates of 30 fish. Results showed as follows: (1) There was no significant influence on
growth performance and feed utilization of juveniles in SM20 and SM40 group and the weight gain rate
(W), specific growth rate (Scz ), protein efficiency ratio ( Py, ) and daily feed intake ( Dy ) of the
juveniles were significantly decreased in SM60 and SM80 group (P <0.05). (2) With the increasing of
dietary soybean meal content, the crude protein content in whole body decreased and the values of groups
SM20-80 were significantly lower than that of the control group (P <0.05), and the crude ash content in
whole body was significantly lower in group SM40-80, and the moisture content in muscle significantly
increased while crude protein and crude lipid content significantly decreased in group SM80 (P <0.05).
Dietary inclusion of SM (SM20 to SM80) significantly reduced several amino acid contents of muscle such as
Met, Leu and Lys and so on (P <0.05). (3) Dietary inclusion of SM ( SM20 to SM80) significantly
reduced intestinal trypsin activity (P < 0. 05), and pepsin and intestinal amylase activities decreased
significantly in SM60 and SM80 groups (P <0.05). (4) The activities of alanine transaminase ( ALT) and
aspartate transaminase ( AST) decreased with the increasing of dietary soybean meal content and were
significantly lower in groups SM40-80 (P <0.05),and the activity of Glucose-6-phosphatase ( G6PC) was
significantly higher in SM20 and SM40 groups. (5) Compared with SM60 group, the W, S and Dy of
juveniles in HSM60 group were significantly increased and F; was significantly decreased, and the crude
lipid content of whole body and muscle decreased significantly while crude ash content increased significantly.
The activities of pepsin, trypsin and amylase were significantly increased (P <0.05), and the activities of
AST and ALT were significantly increased and the activity of FAS was significantly decreased (P <0.05). In
conclusion, soybean meal can replace 40% of the fish meal and higher replacement level will lower the growth
of juveniles and hydrolyzed soybean meal can replace 60% of the fish meal without reducing the growth of
juveniles.

Key words: ¢ Epinephelus fuscoguttatus x & Epinephelus lanceolatus; soybean meal; hydrolyzed soybean

meal ; fishmeal replacement; growth; body composition; digestive enzymes; metabolic enzymes
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