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NEEEMBREMTRBEYBEERK., MFENER
RATEARE NRIFZ N

FEH, B O, MK, 2kb, AKE"
(1. T KW EERE, WL T8 315211
2. WL RS L REFEREES® S TRERE A%, WL fh 316000)

1,2
x =7,

RE: VAR NZEaRBRAAZESEFAN PR ER S HEEKER. KR, FEE
WAEAR AT ER A AW B m, R U/ ZE am B R EME R F0%FEMA K xt B
H)y 25%(WGM2541). 50%(WGMS04 ). 75%(WGM7541)F1100%(WGM100 41 )8y & %,
T | RS F A (E A KT A45%)F e (el KT A10%) AR . £REx, KEEY
BE MU FE R SRR A H(FCRYZFF B F; #E R (WOR)M4F & £ KX
(SGR)ZAHERU T EFw T B4, &4 AN FAELMESD. i (VSDF B i & (CF) £
AR E. 2EMEE. MEN. Ko AQWEEZRARE,; AMES. M
v K4 EBEZ5FEZ; LA KH4 EWGMS0. WGM754 f1iFM. WGM25. WGM100
HERDE. ZABAAEE MFFERLAHALT). FEZAHBASTIHEEN LR
FME R A AN B A ESOD)M E K, WGM25FfnWGM1004 & % 1% T FM.
WGMS0fa WGM754 ; 7/ — 8 (MDA)#y 7% =, WGMS5041 & # & FTFM. WGM25#n
WGM10041 ; & b A8 (CAT)EM, S48 £ 71T 8%, A kit &k 4 8 (GPx)
W, WOMIOOA B E & THMA. #AREKN, EZEIRELAUHT, ME&ZaKBERA

FHE40% 8 00) F 100%8) 4 T2 Fm KB 4 B8 & K.
KBFE: KFE; MREAM; £K; KR MFEMER; RALED

hE 2SS 963.7

1 8 8 I R AT 5T S K 7 R SR 1
ZEJT W, iy KR SRR EEE R, M
By A AR AL e i BRAR G (R, 0 EL O P 5R A
R B RN AR EAFEARSER . LHAE
SR AT . Sy PO AR SRR, — R
R R BT PR, SR, JmEeAE, T
B AR Y BE R I IR L K R B R AN T
K, R Z W B LR (i, 5
T AR S IR TSR I AR A
FHIFHLI C 2247 T —Septse e me™ ™. Hal, #F
FUHT LA B O Aok R P e E B
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MU sh K., A4S, MEYEAEARS
X a] i, PRI ] T AR AR ok AR AR
M, TR SRR AL SR,

WEFER BN, N R — AR A IS
AR b 1 Jskt, ORI . AR, MR
T H60%~80%, ANEHUEFRKE T, R AA
T R R, REfE kiR, KT
INZE R B AR AR BB 5E O A AR DGR IE
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=P REM R R, BREEE, SAFES
MEAR, fAERMMETE™, B, XFKR
BAUE IR 7 TH I AE L 2 B T — R R AR P,
SRIAT, R UL /N2 B 0ok 8 AR i ek £y 1Y)
E{FSI= I3 Wi S 201 WA AT o A B, X AN R )
o Gl Ry X K At A KRR L R L I
HAE bR PR LRE s, IRRNEE
PR AR B gy il b OB RS LG, R
R £ A DR A 5T B LR 2% 1) B A
1 MRS
1.1 SEARECH

DL (FHEE ). Oy BEE R, Ml
KA R LG WUR ,  HC ] 40% k) 11 5 Al 1]
Bho LI/NEZEE AR A TR IBRA AR
FE AR LB 1) ) H 0%(fish meal, FMALAE %t BR
2H). 25%(wheat gluten meal, WGM254]) .
50%(WGMS041) . 75%(WGM7541)F1100%(WGM
10041) ) Fa Ky, FF7E B X B8 2 A0 1 45 1) Rk ep 38 i
T AR R (R R R R ), RO S AE
R R F TRk 45%) 45 B (16 I 7K - 2R 10%) ) 52
U ARARE . ARDREEUREAY SR B LR, SE R R
AN E R KL R 2, S0 AR A 2 3 R 2 AR
W23, A fRDRHECRL T Ry ik 80 H i, SRS
B A KT BRG], BRI K
PP, TR SR B S ML (48 e 2
T.R2%, F-26 11 BY)HI/ESA, SR 5 FH&DRLHL N
TSR R 2 mmAIl4 mm g 2R A R AR, B
UKL R R B 90 °CHEAE 1 #4 k30 min, HRMK
T, BEEHA-20 CCORFRAT

R1 EARERRS (FHRER)

Tab. 1 Ingredients of the experimental diets
(dry matter basis) %
R HEA HLIR W K5y Koy
ingredient crude protein  crude lipid ash moisture
oy
73.88 10.07 13.41 6.43
fish meal
A
53.34 2.83 6.61 7.06
soybean meal
7N ¥
hEEER 80.68 1.76 0.70 6.05

wheat gluten meal

1.2 FEEE

T LA LA S LB X 1T,
TE 20 5256 I 4R A K B 40 A3 mx6 mx3 mAd i
IR W R g2, R GRS A T A IR A
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0N TECA R, 2J805, Pk iassndd . K
INB R B gt SRR T (10.50+0.20) g,
PEATBENL /04 o A Ak B 20 BE AL 20 C 78 34 W 46
(1.5 mx1.5 mx2 m), HA-MFHKIE0R, &K
M2 (05: 00F117: 00), FEFH AW R56d.,
S A ] K 5. 26.0~28.5 °C, 1A 48.6.5~7.5 mg/L,
pH 7.9~8.1, #hJ#E24-2.7,

1.3 #H@mEEMDH

A oo R G Fo w4 AT I B S 45 )
5, WS mYLUERALEE24 h, VLT B 1000)
BRI, SRIGIHEC. FREE. HX10RBfa, i fs 2T
FIERT P AE, FEFREHIRE, 0 AR b A
b, BSRME T-20 CCORFRAE, HTHM
BT . A A BEPLI IS R i, FH— Ik
PETC ARS8 (2 mL) B R E KU, A R
M4, F4°CKIFTFHIEAR, K503 000 r/min,
4°C)10 min, ML E IFORAFT—20 °CuksEH, H
F il AR AT AR AT

BRHRAL . F IR RA A AR LR T
FH(AOAC) M Jr ik o i /K 43I 2 #E 105 °CHH
TEHEAT UL A, LR (A I R R 2
LG SE RUE (B A%6.25), KL 7 A0 5 >R R 1
fER VL, KA B9 E T 5 9 b (550 °C)Hr Y ke
6 h/F Il E .

A R A A FE AT B AT Bt 1007
iz B3R 790 U A 5 0 R a2 A A A, T R
G0 A e AR A Y TR T

FF R 470 B AY Bl 45 AT M) € B T W I 1k
P it e R 8 150 BH 5 0 P R AL S B L BT
FRF G0 H R 2 ) TR ST T
14 Zitoh

1790 2R (survival rate, SR, %)=100xN,/N,;

34 7 K (weight gain rate, WGR, %)=100x
(W W) W3

5 8 M K K (specific growth rate, SGR, %)=
100x(InW~In W)/t

A #l & $ (feed conversion ratio, FCR, %)=
100X(T=SY(W~W,);

JFAR L (HST)(%) =(W,/W,)x100;

AR L (VSI)(%) =(W./W,)x100;

HE 35 B (condition factor, CF, g/cm’)=100x
WL,
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5 14 O, S NEHRARBRARNKEMLYOAER . MR AR R PR T 85 735
F2 ZIHRANKREFRKEFHRENM)
Tab. 2 Composition and nutrient levels of experiment diets (dry matter basis) %
TAEHH  diets groups
FM WGM 25 WGM 50 WGM 75 WGM 100
58 ingredients
fa¥y  fish meal 40.00 30.00 20.00 10.00 0.00
/NFEEEN  wheat gluten meal 0.00 9.16 18.32 27.47 36.63
THI soy bean meal 28.96 28.96 28.96 28.96 28.96
/NZEYER  wheat starch 15.00 15.00 15.00 15.00 15.00
i fish oil 1.82 224 2.67 3.09 3.52
il soybean oil 1.83 2.26 2.67 3.10 3.52
KEEIERE  soybean lecithin 1.50 1.50 1.50 1.50 1.50
Z 4" vitamin premix 3.00 3.00 3.00 3.00 3.00
ZH~ mineral premix 2.00 2.00 2.00 2.00 2.00
&R Lys 0.00 0.41 0.82 1.24 1.65
HHEMR Met 0.00 0.10 0.19 0.29 0.39
SALHEBE  choline chloride 0.30 0.30 0.30 0.30 0.30
R &4 Ca(H,PO,), 1.50 1.50 1.50 1.50 1.50
418 taurine 0.00 1.00 1.00 1.00 1.00
B  attractant 0.30 0.30 0.30 0.30 0.30
H4E%K  cellulose 3.79 227 1.76 1.25 0.73
it total 100 100 100 100 100
EIEHD* proximate composition (dry matter)
HEMA  crude Protein 48.27 49.42 50.01 49.75 50.94
HIREHT  crude Lipid 10.14 10.18 10.13 10.34 10.11
K45y ash 11.35 9.70 8.42 6.94 5.82

W LEAYEAER (gke): A MERO1g 44EDO005Sg, £EM038g, 44EEB0.06g, 44 EB,0.19g, 4 FEB0.05g, FAEi% 0.1 mg,
AWE 001 g, NIEE3.85g, JEwfR 0.77 g, 2R 027 g, MR 0.01 g, AL 7.87 g, £F4EEK 1.92 g; 2. EEH YR (zke): #ALHN 2 mg,
WLEF 0.8 mg, 7S/KEMEI(1%) 50 mg, TUKBIELH 10 mg, BRERTEZL 80 mg, FRER%EE 50 mg, WiMREH 60 mg, L/KBRFREE 1 200 mg, R —
285 3000 mg, SALHY 100 mg, WhATKY 15447 g5 3. R L HEERAESEA © 2); 4 MEA. MR, Ko sl

Notes:1. premix vitamin provided the following (g/kg): carotene 0.1g, VD 0.05 g, tocopherol 0.38 g, VB; 0.06 g, VB, 0.19 g, VB4 0.05 g,

cyanocobalamin 0.1 mg, biotin 0.01 g, inositol 3.85 g, niacin acid 0.77 g, pantothenic acid 0.27 g, folic acid 0.01 g, chloride choline 7.87 g, cellulose 1.92 g;

2. premix mineral provides the following (g/kg): NaF 2 mg, KI 0.8 mg, CoCl,-6H,0 (1%) 50 mg, CuSO,4-5H,0 10 mg, FeSO4-H,0 80 mg, ZnSO,4-H,0
50 mg, MnSO,-H,0 60 mg, MgSO,-7H,0 1 200 mg, Ca (H,PO,4),-H,0, 3 000 mg, NaCl 100 mg, Zoelite 15.447 g; 3. attractant: glycine and betaine

(1:2); 4. crude protein, crude lipid and ash were measured values

KW, WA i 3R S5 50 A7) b 1A T AR
PRI s Noo N30 2R 750 5206 T 4 R 25 s
RIS Tt R E T S 3R e k) A RN
PR RN I RE(S6 d); Wy oR T E
Wiy WAEARRNEER; LERKK,

B4 5256 KOs FHSPSS 17.0 8 F vEAT B N R )7
%3 M1 (One-Way ANOVA), 2% W &5 17

Tukey’sZ H W, B &EMAKFINP<0.05; %

B0 25 B DL S P {H bR 1R (mean+SE) £ 7~ o
2 &
21 MNEEAMBREMTKEBEGGEEK
4 BE B 2 1

R £ ) £ 45 A P2 () A7 SR (SR)YTE fg 35 Pk
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Tab. 3 Amino acid composition of the
experimental diets (dry matter) %
R diets groups
FM WGM 25 WGM 50 WGM 75 WGM 100

DREER EAA

FHEAR  Thr 172 1.73 1.62 1.49 1.36
HiEg  Val 213 1.95 1.88 1.86 1.93
HEE  Met 0.82 078 0.75 0.73 0.72
FREAR e 1.88  1.65 1.64 1.78 1.86
A Leu 3.82 345 3.46 3.62 3.79
KNI  Phe 176 2.02 2.11 2.08 2.25
HEEE  Lys 298 2.6 2.49 2.39 2.38
HER His 0.82 0.61 0.58 0.69 0.84
WaEig  Arg 2.87 2.64 2.50 2.03 2.18
ENTBEER NEAA

RITXER Asp 426 3.68 3.31 3.08 2.80
YR Ser 1.68  1.63 1.69 1.75 1.47
BEM  Glu 823  10.65 12.83 1456 1572
H&# Gly 282 237 221 2.16 1.97
HNER  Ala 2.63  2.05 1.95 1.64 1.66
& HE  Cys 031 043 0.42 0.41 0.61
JHZM  Pro 275 393 4.62 4.88 5.08
MM Tyr 0.93  0.93 1.03 1.02 1.20

22 5(P>0.05)(£4), 4 ER(WGR)FIF & KR
(SGR)# B R4 18 35 3 T % BE 41 (P<0.05). 45 4b FH
1A R RE(FCR) . AR L (HSL) . BEAA L (VST
JIEL 6 2 (CF) ¥ T fk 3 1 25 57 (P>0.05).

22 MEEEMBREVBIREEYEFK
7 HIF T

S fEA . MIEN . KRS &, %
A PR 25 AR L3 (P>0.05)(F5), LM EH .
IR . Koy & EA AL PEZ 22 7O B3 (P>0.05);
WLA K3 & EEWGMS0, WGMT752H 5 FM, WGM25,
WGMI1004H 2% 73 . 2% (P<0.05), {HJEZFM. WGM25
FIWGM1003X 34 ] 2% 5 A i 2 (P>0.05).

23 MEEEMBREHVAREYEME
EXL&E DA

FMZ FIWGM254H K B £ 4y £ 1 6 28 AT
EESERFEE T HAMLP<0.05), WGM254] &
EASERES, ERsdzm it EHER
(P>0.05)(#6); WGM254 1 ER T 1 (GLOB) & &
i 28 T HAB 4 (P<0.05), FMZH FIWGMS504 i
0 TWGMT754H MWGM1004H , H A4 4 6
T E 2% F(P>0.05); WGM2SZ4H FBRE M L i
I8 T H AR 4 (P<0.05), K &) il 3 v s 8
[ P 1) 7 B WGM25 4] I 35 /5 T HoAh 41 (P<0.05),
WGM75%4 i F M TEFMAMWGM254H , 5
WGMS0FIWGM10041 TG & 3 7 25 % (P>0.05)
FMZH FIWGM252H H it = 15 1Y & 5 g 2 T Hoth
ZH(P<0.05), HAPWGM25H & H e, WGMT5
H 2 FMETFM, WGM2SFIWGMS04H, 5 WGMI100
UG M 2 (P>0.05), FMA #4 F 0 & &= 5
WGM254 6 g 3 P 2 55 (P>0.05), (HE E & T
WGMS50, WGM75HIWGMI1004H . 4% &b P 20 K #%
fa gt g AN A R
W0 M (P>0.05),

24 MEEEMBRERVAREYE T
MEANEE NN

A ALY I AL SOD I & M, WGM25F1

x4 NEEARBREVIREBEGEE KRN
Tab. 4 Effects of replacement of fish meal by WGM on the growth of juvenile L. crocea

TR Wi R AR WER% R R, AEIERY% WERBU% O FHEL/% JUEAA /% JIEH6
diet groups IBW FBW WGR (%/d) SGR SR FCR HSI VSI (g/cm’) CF
M 10.53+0.03 37.24+1.25"  253.62+12.38"  2.25+0.06" 94.45+4.01  1.48+0.12 1.11£0.11 3.504+0.50 1.45+0.21
WGM 25 10.47+0.02 41.96+0.64 300.89+12.39™  2.48+0.03" 84.50+8.73  1.56+0.20 1.07+0.09 3.394+0.19 1.44+0.16
WGM 50  10.48+0.02 44.32+40.64°  322.98+4.45¢ 2.58+0.02° 88.33+5.85  1.28+0.09 1.15+0.11 3.18+0.32 1.50+0.03
WGM 75 10.56+0.04 42.55+0.71  303.10+7.80™  2.49+0.04" 90.00+£3.47  1.29+0.04 1.34+0.04 3.48+0.10 1.67+0.04
WGM 100 10.48+0.06 39.62+0.16™ 278.17+1.99° 2.37+0.01° 94.45+4.01  1.36+0.05 1.38+0.24 3.7840.68 1.69+0.06
A SRR BRI R R 2 7 B (P<0.05), R6. KTF

Notes: in the same column, values with different letter superscripts indicate significant difference (P<0.05), the same below as Tab.6 and Tab.7

http://www.scxuebao.cn
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x5 NEEEMEBERERTAASNEERRT N IMOTEEM)

Tab.5  Effects of replacement of fish meal by WGM on body composition of juvenile L. crocea (wet matter basis) %

1AL diet groups

IiH items

FM WGM25 WGMS50 WGM75 WGM100
DN muscle composition

FE I crude protein 19.05+0.28 18.73+0.20 19.64+0.31 19.28+0.14 19.54+0.23
FAARN  crude lipid 7.80+0.49 7.3620.60 7.430.74 5.65+0.55 6.97+0.46
JK4>  moisture 72.39+0.72 72.72+0.76 72.19+0.91 74.42+0.78 72.59+0.54
K5y ash 4.73+0.05 4.71£0.08" 4.48+0.03" 5.01£0.01° 4.76+0.03°
24K whole body composition

FE I crude protein 14.39+0.14 14.45+0.16 15.02+0.13 14.96:0.11 14.66+0.21
FAARN  crude lipid 6.23+0.48 7.32+0.40 6.99+0.39 6.47+0.30 5.88+0.16
JK4>  moisture 76.03%0.15 74.460.59 74.70+0.61 75.25+0.36 76.09+0.31
#4y  ash 14.21£0.07 12.64+0.26 12.77+0.17 13.110.11 13.43+0.06

e A ATHERAR LR BRI R R 22 57 B3 (P<0.05)

Notes: in the same row, values with different letter superscripts indicated significant difference (P<0.05)

=

6 NEEEMBREMI KRS MFEE LIEROFNE

Tab. 6 Effects of replacing fish meal with WGM on serum of juvenile L. crocea

PR BEA/ HEH/ HEE, akEatis  SEEE =R/

diet groups  (g/L) TP (g/L) ALB(g/L) GLOB A/G  (mmol/L) CHOL (mmol/L) TG (mmol/L) GLU

I

BHEER S AR
(UL) ALT (U/L) AST

FM 29.13+0.73° 7.87+0.09" 21.27+0.64°  0.37+0.01° 2.88+0.14° 10.76+0.22°
WGM 25 35.13£0.42° 7.77+0.09° 27.37+0.44°  0.28+0.01° 4.03+0.27° 18.78+0.33¢
WGM 50 25.57+0.55" 6.47+0.07° 19.10+0.61®  0.34+0.02° 2.66+0.19™ 7.07£1.36°
WGM 75 22.50+0.95" 5.97+0.36"° 16.53+0.63°  0.36+0.01° 1.93+0.23° 2.98+0.74
WGM 100 24.33+0.94° 6.30£0.17° 18.03£0.77°  0.35+0.01° 2.07+0.10™ 3.78+0.66™

6.62+0.81"
4.2140.43"
4.02+0.619"
3.99+0.48"

3.56+0.24°

12.67+0.33  103.00+5.03

14.67+1.45 120.00+20.60

12.67+1.45 82.67+8.84

13.67+£2.73  74.67+19.53

14.00£1.53  80.33+17.94

WGM10041 B AKX TFM, WGMS0FHIWGM754]
(P<0.05)(#7), N _EMDA)IETE, WGMS04H
B &5 FFM . WGM25FTWGMI1004H (P<0.05); i
AL ERFCAT)TE T, A0 H A 0] 22 55 A8 0 3%

(P>0.05); 4+t H ik i & 1k

Y it (GPx) 1 1% 1

WGMI1004H it 2 5 T HoAth 41 (P<0.05), HAh&-4H

[ 22 5% AN 12 25 (P>0.05)(3 7).

3 MNEEAMEBERERNREaYNEEK

34 0EA )

EAREAREREFTTRLEDIR, E
AN A= Wy 21 2 2 I B R 0 i HL ik O A )

x71 NEEEHBREMIREENEFERELENHZE
Tab.7 Effects of replacing fish meal with WGM on antioxidant enzyme activity of juvenile L. crocea
ARt fkapiay/ s 3ia- [t UK a1 B H AR AL

diet groups (U/mL) SOD (nmol/mL) MDA (U/mL) CAT (U/mL) GPx
FM 4.44+0.09 0.24+0.03" 6.54+0.86 5.04+0.82°
WGM 25 1.94+0.27° 0.11£0.00° 5.62+0.37 2.99+0.54
WGM 50 4.560.03" 0.52+0.10° 9.56+2.90 1.69+0.12°
WGM 75 4.28+0.04° 0.410.06™ 8.92+2.28 6.10+0.72°
WGM100 1.52+0.04° 0.18+0.05" 6.11+0.15 12.08+1.42°

http://www.scxuebao.cn
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AR E R, AR aFENEN
U, AHEh TR, AT, A
TR MG ST T A Y AR A
BRI . BT RS . FRAE
FEHH 00 FLAS S5 A B R RS2 e, AE ) 8 R
BB W B EAR 2 22 7Y N IR
HEMEANEAER, =2t E R, FH
/NG B R R AR foky B AF 9 A AH DG HGE o
Storebakken®§ " E K VG Vi (Salmo salar)SE 5 h &
PN B R R AR AR 1 LU A8 SR 25% ), R P v
fief: XoF B J77 RN B H 4 o ) Ak R A, AR ]
5 B 35% AR K 5 0 HZH JE 2 M 22 5+ o Rob-
ainaF P HIESE K BN A A R AR30% 1 £ty
B, 54 87 (Dicentrarchus labrax)%} 17 K} R R A A
L N R A A ST = W = 2 E A o N3 I E
Messina%¢ "5 L B, A/ ZE A B AE
WA ek b ) Rk, AR GRDRE R S i BR A =
FER, HRART0%M) oy i, X e £ g A K
YW RS R B 45 R AN R B
AR oA Y 3 S R =X AW g R KR 2
g faky, SBMRAMECEREHEEST
LR DOl R N r S VNI Bk IRV =S AN}
0 %) 40 4R 100 % B 00 1T 6 K B 40 4 £ 1) AF
KA R WAIEN . X AR 2K %S5 1
K gy fa 4R S i T b R 2 R (R =R
HAR)ML0%M iR . 4R — LBk
RN LT E IR, R R E S K-
M 1.5%~4.5%,

32 NEEEMEBEREMNRAESE KN
vl

IR, AR 1Y 5 55 4 BT 2% 1 A AR
B AN ES . ARz s, AL T/ R
P A A AR X R 10 40y £ A 18 53 20 1A 52 i
T AR R, Ryt e ES .
FLIE W7« K 53 FOK 3 & 1 45 A0 PR 2H [H] 22 2 A8 1
&, XU /N 8 ok B AR O R R
0 4] 7= i R IR TR . BuidE U K g R
(protein hydrolysates) & X B 7% i (Pagrus major) il
B kY, JF B R AR B i Bor-
quez®E TP B AR T 85 (Oncorhynchus
mykiss)RE A B AR A O R B
o, XELEAERGALRKEG R -H, HE,

http://www.scxuebao.cn

ArmandoZ5 Y GORTFN OR B AL 8T A1 5 L (Epi-
nephelus lanceolatus) i FL b i By ), %F B 20 119
HLE A& B . ZhangF " E G EBAREN
K fE ki e eafEN ST EA D
FPERILE . Silva-Carrillo%s U] GO G2 7Y
T B8 (Lutjianus guttatus) i B i R, 4
FLRE G & 8 F K. Helland 58P F/INAZ 86 (1 Ry B4R
J#i 8 (Hippoglossus hippoglossus) Rk i) £ 4y
W, BEE B E f 3N, Ao A S ]
R RE, LI A R

33 NEEAMEBRERNXREEYSEME
FHARAREIR

WFFERWY, IV e R AR 100 2 £ 28 % R fit
R EEAG R AR A ARG R AR AR
He il g, 2 i (Hucho taimen) Il H B & H
R BAL, SIS R, miEHm
BN T S S ISR PO <R N .9 N
N AL A A R T B AR AT, X e )
JoT 1) Bl AT R LR 9 f R AR o B, 7
b, bk A Ak i T AR R B Y 7 A A OE A
KB LB ZE I N, I IR Y R AR
ETREEE, Wik, BArmrRRY, &K
(8 /N 22 2 Ry BOA 16 0 K B £ 4)) £ 50 JhkoRE Ak 1Y
BEAS o A 2 S e 5l P A3 0 4 B 2H 440 i
DIRERAS A S N 43 i HLRE B — A AR HRPY, %
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Effect of replacing fish meal with wheat gluten meal on growth, serum
biochemical indexes and antioxidant enzyme activity of juvenile large
yellow croaker (Larimichthys crocea)

WANG Ping ', LOU Yudong®, FENG Jian’, HE Jiaojiao’>, ZHU Junquan', ZHOU Qicun "
(1. School of Marine Sciences, Ningbo University, Ningbo 315211, China;

2. National Engineering Research Center of Marine Facilities Aquaculture,
Zhejiang Ocean University, Zhoushan 316000, China)

Abstract: A 56 d feeding experiment was conducted to investigate the effects of replacement of fish meal (FM)
with wheat gluten meal (WGM) in diets on the growth, body composition, serum biochemical indexes and liver an-
tioxidant ability of juvenile large yellow croaker, Larimichthys crocea [initial weight (10.4940.03)g]. The basal di-
ets were formulated by replacing 0% (FM), 25% (WGM25), 50% (WGMS50), 75% (WGM?75), 100% (WGM100)
FM with WGM. The results showed that there were no significant differences in survival rate (SR), feed conver-
sion ratio (FCR), hepatosomatic index (HSI), visceasomatic index (VSI) and condition factor (CF) among all diets;
there were significant differences between the treatment and the control diets in the weight gain rate (WGR) and
the specific growth rate (SGR). There were no significant differences in whole body crude protein, crude lipid, wa-
ter and ash content. There were no significant differences in muscle crude protein, crude lipid and water content,
but in muscle ash content, there were significant differences between WGM50, WGM75 diets and FM, WGM25,
WGM100 diets. There were no significant differences in serum alanine aminotransferase (ALT) and aspartate
amino-transferase (AST) content. For liver superoxide dismutase (SOD) activity, it was significantly lower in
WGM25, WGM100 diets than FM, WGMS50 and WGM?75 diets; for liver malondialdehyde (MDA) activity, it was
significantly lower in WGMS50 diet than FM, WGM25 and WGM 100 diets; for liver catalase (CAT) activity, there
were no significant differences; for liver glutathione peroxidase (GPx) activity, it was significantly higher in
WGM100 diet than the other diets. From what have been discussed above, we can conclude that replacing 100%
FM with WGM is suitable for juvenile large yellow croaker, and would not affect the growth performance.

Key words: Larimichthys crocea; wheat gluten meal; growth; body composition; serum biochemical indices; anti-

oxidant enzyme activity
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