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AREIEBKETHRMIUE KX IR =0 B & 70 R 5

R, BAFS, mEBEE, & &, AN, TEN

(LT R A e S B B, J72R )M 5102205 2. F [ 7K™ Bb2A 0 B e 1K™ WSS BT Al 58 v 1 e ol B8
WP REA M E AL, 7R M 5103005 3. BIFREFE R K™ 54 arebe, Bifg 201306)

A OE: VHE TRRERHE A K (44% ,48% ,52% ) FOHT B IR (0. 01% ,0. 02% ) X o ki A7 548 4 KA
AE LT R AL T A6 B A BT A RE T B2 R . S50 470 3 24 D1 (44% ,0.01% ), D2 (48% ,0.01% ), D3
(52% ,0.01% ) ,D4 (44% ,0.02% ) ,D5(48% ,0.02% ) ,D6(52% ,0.02% ) , T4 3 V47,3558 8 JRI 45 %40
BT E A TR R A KRR R A A AR B R KT ML RO BE R i, DS 4 42 25 T D1 AL (P <
0.05) . LA #4EhR, D6 LI L (HSD) JEMR EE (VSD) Al &R A 7 (IPF) 224K T DS 44 (P <0.05) o [d]—
L E KR 3T IR B2 R AR LA AL 1 5 &, D4 4L 2 358 D1 41(P <0.05) . Mg BEH HEH
AR AP AL IR BE RGN T 55 (P <0.05) , D3 1 DS ZH 45 A A e e A e R L S 5 11K
THABLL (P <0.05) . DS R H MR T HABLL(P <0.05) ,D1 215 A AWl B#H AT HALLL(P <0.05) ¢
WA 0 TR SR LS, 5 P G o A A G oo S f S R, ELN RS R IR (P > 0.05) o SRER4S
AR ,48% H KT HSIN 0. 02% HTBe KT LASRE i1 o5 i A1 B A0 A4 PR RE, 389 9 3 AL Tl 05 R AT SR AL RE

[CEINEEEES

R AR PIRKG EA; AR miFEl; breaibae
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KRIC E TR FE TR B 4 &, e A&, ™
HFA T ARATHN R R, HTHERYS
BREBTEARIN, by 5| S I T8 T 1HE 2R A7 /0 7 AR T 24
PR N FIEREE P A T By T i, 2™
AREEA L P, SRR E PR R B
rtR B 1k H g M 0 IR R 2R A K, E R
Sy B ARDELR 0 5 ) E Ty )

PUEE BK ( Antibacterial peptides, ABP) J&—
SR N 7 A B B R BT A IR S0 T Y BE 85
TEEZ K, B 5E T o e i T A L S
oA TS R A b B SRRz, A 4 /0N, K
TEPE A, AR E S, PR IS ), o 00 30 IR S
R A AT AR s R R 38 0 E
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U BPRS ik

11 SRARH

ST T A B [ 5 TR AR5
o R 5 4 A A AR AT B 24 7 T
AR T HUH, R R K
Bk, A =100 J /g R0 F A A
SEHURTIAR S , th 37 A EIERR IR S AL 5L
WA, 40 TR 3. 8Ku. B4R 107 9
TR B SR R T LB O 3 9
B KL 8 1 A B R L
FOAPIAE 1. IR 3 VB ETUKT (4%,
48% ,52% ) BEAEE LUKT F RN 2 Bk EEHL

Jik(0.01% ,0.02% ) , 4 6 Fpik 56 15 %}, 43 51~
DI (44% ,0.01%),D2 (48%,0. 01%), D3
(52% ,0.01% ) ,D4 (44% ,0.02% ), D5 (48% ,
0.02% ) ,D6(52% ,0.02% ) . JIiAg JECRHEHD 5 Fik
&R S, R A R B S RIS
A SRR R E i 40 H i 0 B2k
AR 5 BIABERENL (SZ250, T~ M AR & S AT
BRZAFD) $EHE 10 min , JIAGE 5 H 7K (29 40% ) $ii
F 10 min, FIBUBFFEBF 55 HL(F-26, 7N ARG HL T
K2 BFE R A2 2.5 mm B9 STE Y, 25 Rl
(G-500, ]~ ARG LT K2 ) il L UTERURL R, 7
g, B 485055, F -20 CRERTE .

F1 ITREMEHREFREAR(% TE)

Tab.1 Formulation and nutrient composition of basal diet( % dry matter)

TR H 7K/ % Dietary protein level

557 Ingredient

D1(44% ) D2(48% ) D3(52% ) D4(44% ) D5(48% ) D6(52% )
fi 5y Fish meal 50 55 60 50 55 60
KE 455 E Soy protein concentrate 5 8 12 5 8 12
FE2E K] Peanut meal 5 5 5 5 5 5
[} Wheat flour 25.79 17.99 9.39 25.78 17.98 9.38
it £f Y IERS Squid viscera powder 3 3 3 3 3 3
P % 1) Beer yeast powder 2 2 2 2 2 2
17l Fish oil 5.6 5.4 5 5.6 5.4 5
KEGI#NE Soy Lecithin 1 1 1 1 1 1
W4y PR Mineral premix 1 1 1 1 1 1
2k Z IR Vitamin premix 1 1 1 1 1 1
S ALAEHE Choline chloride 0.5 0.5 0.5 0.5 0.5 0.5
LA FEMEME Ethoxyquin 0.1 0.1 0.1 0.1 0.1 0.1
PiF ik ABP 0.01 0.01 0.01 0.02 0.02 0.02
JE31 Total 100 100 100 100 100 100
B IR Proximate composition
F# 5t Dry matter 87.93 88.22 88.52 87.93 88.22 88.52
HEHE Crude protein 43.31 47.40 52.05 43.31 47.40 52.05
FAE NG Crude fat 10.41 10.51 10.40 10.41 10.51 10.40
LKy Ash 9.38 10.32 11.33 9.38 10.32 11.33
fief MJ/kg, Energy 17.70 17.81 17.87 17.70 17.81 17.87

T 4 F OB T Se AR AE Vitamin premix provides the following per kg of diet: Vi, 25 mg, Vi, 45 mg, Vi 20 mg, Vi, 0.1 mg,
Vs 10 mg, JILEE inositol 800 mg, JZ /2 pantothenic acid 60 mg, {2 nicotinic acid 200 mg, M-FiR folic acid 1.2 mg, 4= Z biotin 32 mg,V, :
20mg, Vi3 5 mg, Vi 120 mg, V. 2.0 g, 5 fLHAH choline chloride 2.0 g, Z MMk ethoxyquin 150 mg, #l/NAZ 4} manna-croup 14.52 ¢
WY R BUE R N AT Sl R it Mineral premix provides the following per kg of diet; NaF 4 mg,KI 1.6 mg,CoCl, + 6H,0 (1% ) 100
mg, CuSO, - SH,0 20 mg, FeSO, + H,0 160 mg,ZnS0, + Hy0 100 mg, MnSO, + H,0 120 mg, MgSO, - 7TH,02.4 g, Ca( H,P0, ), + H,06.0

¢,NaCl 200 mg, jfl: /7 ¥} zelote power 30.90 g

1.2 BRIt 5EE

TR A BRI B AR LR oL,
RENLPEIE 270 FER/NEI 21 A BEA T 18 AN B
POLTYERG (500 L), B4 1S R [ P34 it
(41.58 £0.33) g ,iZ5cgudt 6 AL B, &40 2
3AAT o A BEE RIS A E A RHA RS
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Bt B K BE 5 T TR M1 6 b, 5 PN VA UK R 5
ARG AT SEU TG AN A B AT R R
AL, AR Rk 10— A, {2 2 i
ANTEA B SR AL, BRI ERMR 2 K
(8:00 F116:00) ,#ME 1 h J5 il 0 vk 2 BR 5% 15 A1
FEfiE,
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SO FE 8 JA AR K 555, B R i
AP T A B0, 35S 45 A0 B 5 T vE— Ik,
LR FEA, K 27.0 ~30.0 °C,pH 7.5 ~8.0, %k
JF 32 ~ 34 WSff4E. 6.9 ~7.3 mg/L, A MR T

0.1 mg/L,
1.3 HEmIXESEREN
1.3.1 FEAREE

FRAH I A5 WS, YUK 24 b ¥ B £ 4
Pith  FRIR T T A N H REALE 3 R
AN AR BT RS, T 58 S , T B R
(19 (2 64, W T b it B2 97 2 il i 0 A B 2
) 3k S A AR ER ORI, A 1.5 mL 1Y)
BG4 CH#ak 4 h 5 B0 (3 000 /min, 10
min,4 C) AR 7326 T 0.5 mL (12048
H ARG T - 80 C B UK AR Hh AR AT LA A AL FE bR
B o B fa oy B I 8 L8, 0 il B P E
AR 5, ]398 2 5 46 A 2o B R 0 0 7
FAF Ay B ML L ELA, F - 80 C KA
H R AE T LA L343 HT

Wew (%) =100 x (W, = W,)/ W, (1)
O W NI E AW, R aE; W, ) IR
o

S (%) =100 x (InW, - InW, ) /D (2)
A S MRREAER R W, R BTE W, I
it s D S KA

V(%) =100 x W,/ W (3)
s Vo IR L s W, S NI BT o W o A B 4t
Hy (%) =100 x W,/ W (4)
s H AR LG s W, S B 6 5 W o A 5T 6
C.(%) =100 x W/L> (5)
AP Cp L W NI BT s LR
FCR:WF/(WT_WO> (6)

A F o AR EG W M IH AR R B 5
W, e A 5t s W, R YIBR faf i

Ly (%) =100 x W,/ W (7)
S Lo M ZR NG EL 5 W, i 8 N 0 o 5 W
PRt .

1.3.2 REARIMHT

O A5 A B A 5 AR LI, 000 s AL PR UK
G KU RLIR i R4 o AR 105 C o
T 2 K 435 S A 550 °C KB TE I E JK 51
(FO610C, Yamato Scientific Co. , Ltd. , Tokyo, H
A5 HL IR E AR E ML 3 (FOSS 2300,

Hoganas, Hii 1) ; 2 PRI & KLIG 195 ( LA T
M HEF ; Soxtec Avanti 2050, Foss Tecator AB,
Fiit) o

MmigAfess (BEA BHEH BKER B
PN A A B Il =R R L i e )
PR TN A BRI s ()T, TR ) SR
ROCHE-P800 4= H 354 14 43 #14X ( Roche , Basel ,
T 1) 78T o

EREAR NN BNy N 7B N RN R
A ot R B S AL B A E L LS KK AR
J5 PR G 2 A R AR T AR 5

JHREST AR bR P8 T | 3 4801k ) il A 5 4R
AR T R R & (YL, ) 23 #r
1.3.3  Bdlesb B 550 br

FJH Excel 2013 1 SPSS 20. 0 #cf4 ) 523654
FedEATGETT o0 A, P 3R 05 22 70 A 12 (one-way
ANOVA, LSD) WA A a2 2, 24 B
2250, JEAT Duncan’ s Z T HHL,3 NHE K P
AR LSE IR « FRfE2E R 2R, P <0.05 %
A BFEZES

2 %

2.1 £

A KT R R BR S v BE R A B A A
KMERERZ I3 2, (R ABP ¥R EE R, B H A2
R A R R B B 11 KT P 184 T 8 T e
JEF ST mE R, DS B3 = F DI(P <0.05),
HHAWHTC W 2= 5 (P >0.05), {Ik ABP ¥
FET, FCR Fifi 8 (7K P38 I iy 2 i 01K, =5 ABP
T,FCR Je AR 5 T 1, D5 41 B #F KT DI 4
(P<0.05), FAMmBiHERITEEMNZR(P>
0.05) .
2.2 EEZFIENR

AR AR, 1 7K 7 R BRI R B2 %o A B £ 0 25
ARSI (6 3) o 0.019% ABP YR EE T, Fifi
A HG hE w BE G n, D3 R &= T
D1 40 (P <0.05);0.02% ABP ¥ JiF T, 41 [a] 22 5
AWE(P>0.05), [F—EEKFET, B ABP ¥
FESG AL EEFEAIR (P >0.05) , 0.01% ABP ¥ Ji
F,D1-D3 4 HSI 22 5K B %,0. 02% ABP ik i
T, HST B2 K2 #T AR, D4, DS 4 8 355 T
D6 41 (P <0.05) ;[a]—# FI/KF F 4541 HSI 22 5%
AEE(P>0.05), 7£0.01% ABP YR JE T, 41[A]
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VSI I IFP 2% 5 AR B 2% (P >0.05) ;0. 02% ABP
WRET , YRR F AKOEJe 38 J5 B Ik, DS 4138 3%

ET D4 FD6(P<0.05) .

®2 ARZEBKEMREKREX AR EEKEREFD

Tab.2 Effect of ABP supplementation in different protein level diets on the growth performance of grouper

ABP AT 4l winidiR/e REAR g WEAE/ % PR KR % Tt R E JRE /%
Concentrations  Protein levels  Groups IBW FBW WGR SGR FCR Survival

0.01% 449 DI 41.21 £0.51 70.22 £4.52°  76.69 +14.34° 0.94 +0. 14° 1.56 £0.04>  91.1x15.42
48% D2 41.81 +0.59 81.77 £11.77>  85.56 +24. 862 1.03 +0.172 1.52 +0.202 100
52% D3 41.78 £0.73 83.08 +4.51°> 99,00 +13. 722 1.14 £0. 11> 1.35 £0.07* 100

0.02% 44% D4 41.24 +£0.50 71.65+2.10*  85.58 £19.232 1.02 £0.22% 1.41 £0.09% 100
48% D5 41.99 +0.42 89.23 £6.55>  112.62 =17.62> 1.25 +0. 14> 1.29 +0.082 100
52% D6 41.43+0.34 80.31 +5.38%> 93,84 +13.02¢ 1.10 £0. 11" 1.35 £0.08" 100

TP £ AR n =3, KPR SRR TR 2 5 3%, JF R R

Note: Values are means + SD of three replications. Means in the same line with different superscripts are significantly different (P < 0.05) , there are same in the

following tables; IBW. Initial body weight; FBW. finial body weight

£3 ARZFAKFTHRMAEKRN B AR EF IR0

Tab.3 Effect of ABP supplementation in different protein level diets on the morphological indexes of grouper

ABP HHKF 20531 NE W B/ % iR % WEAA L % 7B i
Concentrations Protein levels Groups CF HSI VSI IFP
0.01% 44% DI 2.30 £0.10° 1.38 £0.31% 6.44 £0. 63" 1.73 +0.34°
48% D2 2.35+0.11% 1.43 +£0.45% 6.72 £1.15° 2.13 +0.64"
52% D3 2.48 +0.08" 1.19+0.17° 6.80 +0. 89" 2.26 +0.72%
0.02% 44% D4 2.27 +0.09° 1.69 +0.30" 6.85 +0.52° 1.84 +0.41°
48% D5 2.36 £0.12% 1.60 +0.38" 7.74 +0.68" 2.54 +0.51"
52% D6 2.39 £0.14% 1.20 £0.33" 6.49 +0.65" 1.91 +0. 54°

2.3 IREMKS

TPAEL B 1 7K R R R R X A B £ UL 1A
FEAFK A R EZm (P >0.05,%4),
JWLPR 7K 4 Bt 2 P38 i a2 el A1, D4 I 251K

FD6(P <0.05) ., ABP ¥ i %] 45 41 [a] UL PA i 5
TR ELW (P >0.05) ; [/ —H FKF T
INPL B R B, WLPA I 105 25 2 20 i P AIG, D4 21 8
FT DL 4 (P<0.05),

x4 AREBKETRMIUEKN BB &R E TR0
Tab.4 Effect of ABP supplementation in different protein level diets on muscle composition of grouper %
ABP EEKT 4L K3/ % HLE /% HLI/ % ey %
Concentrations Protein levels Groups Moisture Crude protein Crude lipid ash

0.01% 44% D1 76.50 +0.23" 90. 12 £0.25 7.24 £0.47" 5.63 +0.17
48% D2 76.21 £0.19% 89.57 £0.97 5.97 £0.98* 5.63 £0.07
52% D3 76.19 £0.25% 90.26 +1.24 5.80 £1.52% 5.62+0.02
0.02% 44% D4 76.51 +0.45" 90.79 £0.34 4.79 £0.33° 5.76 £0. 14
48% D5 76.17 £0.08* 89.24 £0.96 5.85+1.17% 5.63 +£0.10
52% D6 75.84 +0.28*" 89.76 +0.74 5.59 £0.81% 5.63 +0.03

2.4 MmiFELIER FRMEAERRER T 4% EHKF(P<

48 KT VG R 13 1 1 6 7
LS. L B F L RUER B A B
BT T 5. 0.01% ABP V£ T,
AL 2 5 R 5% (P >0.05) ,0.02%
ABP Y S8 R BRI, D6 T
DA(P <0.05) . % 1K I ik v FE 23 3
L 2 4 ] — e T 529% 2 K
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0.05) ; [f]—H F/KF- &, F & 5 FEDT R IR
BEREINT T, D6 S22 e T D3 (52% 3K FKF-)
(P <0.05), HAhA 8] 22 5 A2 (P >0.05)
0.01% ABP W, 43 5 e S il il 26 1 /K- 3
A2 E R A5 0. 02% ABP W, 45 w54 G i e
FEARE 3, DS 2 2 (T D4 H1 D6 (P <0.05) 5
48% T K-, 45 A G it Bl A7 B R 5 34 o
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M35 & PR (P < 0.05) , 45 N % 22 il B 0 1T ik e
JEHE T AR, Rk 2 B F K- (P >0.05) 552%
KT, AN A 55 e Bl R T Ok 38 44

WE g & m T DA(P <0.05) , HAh 2l 22 57 AN 2
FH(P>0.05), 48% HH/KF T, BEYL G KA
4T, MR i R AR (P <0.05) ,52% & H K

Jnm 22 e, D6 B = T D3(P <0.05) ;44%
EAKFTZERARE(P>0.05), D3 D6 JHIH

PR RFETHE, D6 BF & T D3(P <0.05)

x5 AEZFEAKFTRMGE RGBS MF £ IEFRA R

Tab.5 Effect of ABP supplementation in different protein level diets on plasma biochemical indexes of grouper

wp EEKE o BEE REA PES GOHES  APEAS SR it
Concentrations Protein roups /(g/L) /(g/L) /(g/L) /(U/L) /(U/L) / (mmol/L) / (mmol/L) / (mmol/L)
levels TP GLB ALB AST ALT TG CHO GLU
0.01% 4% DI 26.0+0.99* 22.37+1.42  4.40+0.28" 33.67 +10.02> 525.67 +133.67* 2.20+0.17  2.57+0.28"  2.96 +0.53*
48% D2 27.87+1.36* 23.03+1.33  4.83£0.122> 31.67+7.03> 605.0 +63.20* 2.20+0.21  3.23+0.722>  4.10 =0.64"
52% D3 30.3+0.57%> 23.33£2.56 5.53+0.12° 15.50 +4.58° 605.33 £102.922 2.1920.70  3.35+0.65>  2.72+0.08*
0.02% 4% D4 27.3+0.00*0 23.07+1.15  4.93+0.03%¢ 35.33+3.79" 613.33+138.87* 1.98+0.42  2.44 +0.04° 2.64 £0.55%
48% D5  29.4+0.14> 23.40+0.61  5.35+0.49" 15.00 +5.57° 366.33 £143.20*° 2.04=0.04  3.08 +0.042> 2.71 +0.112
52% D6  34.5+5.52P 26.1+5.20 6.15£0.640  43.33 +4.16> 896.67 £279.53> 1.88+0.35  3.30+0.26"  4.34+0.87"

Note: TP. Total protein; ALB. Albumin; GLB. Globulin; AST. Aspartate aminotransferase; ALT. Alanine aminotransferase; TG. Triglyceride; CHO. Cholesterol;
GLU. Glucose

2.5 HLBEBFNIIELEE s Tt D4 T D2 (P <0.05) . 44%

AL TE] 8 TG A Tk 2R e (P>
0.05) o Fifisk /K- 938 i, fi 38 R 4 1 i 56 0
i AR, DS 3 T D3 (P <0.05) , HiAth2H 72
FARFE(P>0.05)  WpiE ek ik & H K-
T e T T2 AT, [ — 38 P /K1 Tl 1 B I

HKN T, e S Yy i 15 4k B A DL T R BE 1Y
B i 2 TR (P <0.05) , HoAth a1 KF- 22
FARE(P>0.05) . BEFE & A ACH PR K
JE A3, BT HE PN e 5 g Ak (P > 0. 05)
JFRE i S A SR T PR T 5 (P >0..05, 38 6) 6

*6 ARZEBRKFETHRMAERGAREH/LENRENLENNRT
Tab.6 Effect of ABP supplementation in different protein level diets

on digestive enzymes, antioxidant abilities of grouper

- — T R L
e ek SRV BEBIERE BBRIN e i
Concentrations Protein levels  Groups Pepsin Amylase Tryp:ase / (U/mgprot) MDA / (U/mgprot )
POD CAT

0.01% 44% D1 1.49 £0.41 1.18 +0.04™  1084.48 +£87.69">  0.38 +0.12* 1.00+0.28 0.25+0.12
48% D2 1.51 £0.24 0.96 0. 15° 1280.21 +31.12b 0.51+0.13*> 0.82x0.18 0.33+0.15
52% D3 1.64£0.33  1.10£0.14"  1001.47 £137.12°  0.64 £0.35"" 0.83+0.08 0.42+0.23
0.02% 44% D4 1.50 £0.48 1.32 +0.33" 1209.46 +190.78*  1.05 £0.29*  0.90+0.07 0.45 £0.12
48% D5 1.74 £0.41 1.16 £0.03*  1324.72 £202.17"  0.95 £0.27" 0.74+0.08 0.45+0.33
52% D6 1.64 £0.18 1.08+0.19"  1083.48 +101.46°  0.79+0.60™ 0.81+0.07 0.63 £0.33

3 ik

A FE 2 I 3 LA EKCF T 34T i kv
JEE R 2 2R A Ay B0 2 ORI B Ry DR T 3R
X 5K Y M o 8 ( Carassius  auratus
Triploid ) "' Fnfi £t ( Cyprinus carpio ) " 25 [ 5
SRR W5 2 W BT 141 IR RE 12 2 JBR 5 R AR A
KT & R A, ek s e k5
T B R AT P IR AT LA e 0 ) i 1 S0 AN R Y
AR, 0 T T B T 45 4 DR AR 1 O IR W o Y A

F U 1 % HE a1 ( Oreochromis niloticus) ' 5%
Hh R BT B RO A 4K TG 8 2 5 ), H 2 e 7R o 1Y
PO IR AT LA i 27 A £ 0 BE 05 B2, 41 2 i 1D 7 AR
Fo PR IKTEA R S P RCR AR, X 2 5 5)
Yl RUAK SR PR ET P KA RS AT
HA K,

2R AL BE 7 2 PR T A WO AR
JEROCHE  THALRE )1 S M AL 1B 25 A FE FR KA
SHS ARG H it R 1 KT i A
TV, 1 A T I B R KT SR i
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%, € By B 05 PE S B B AR, X 5 00 B 8 6
( Trachinotus Ovatus )™, T K ¥ #H
( Pseudobagrus vachelli) "™ 21 5% v bt 8 (4 7K F
T R S R RG, E by W M PR AR Y 4 1 A
ol FEAREE FKFF Hmbe w Jik aT LAR & 18 4
I TRt ARk 1 R 119035 A, X R B S5 470 T IR BB AT &L
MO K 7 Bl ) R A A, AR O A
Y RIS RS I ZE  F I RESE % 18 T B
BRI RE 1 A e A BT R WA
H B B AR SO0 T, 38 e i Ik vk 5 ml LA
Wl D ATUARZE U 1 43 AT, AT £ i A K i
B . R EUKOE R RS R R AR,
INPTE A 1 2R S A R AR, T RET A IR
T A IE At R ARG, SE R T A B A T
Tl =, 528 DS (48% ,0. 02% ) 5 1L
A RS m T D3 (52%,0. 01% ) Fl D6
(52% ,0.02% ) , iji W] 3 B AR (L KF B 3 e
JoRve i T DA kAR BRI R R A

P4y 20X (L TG BTN = - = ) Nl N D) 117N
AT LA REAR I (4 L il 28 RS0 017 B, 500 = BRI 5
ZEFAAML o LA LS T Tl — 2K K
S BT ER RH EE AT R ATUL P KRR D A, W]
DAF B B0 T TR I T2 2 g 105 o e, 15 L 1A
5, 5 S AL R I T AT 5 8 g s
WFFE LR — 2, X AT B 5 P & I 1 52 i — &R 57
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Effect of antibacterial peptides supplementation in different protein level
diets on grouper ( Epinephelus akaara)

CAI Yunchuan', ZHAO Shuyan®’, LIN Heizhao’, HUANG Zhong’, ZHOU Chuanpeng’, MA Zhizhou'

(1. Guangdong Ocean and Fishery Technology Extension Center, Guangzhou 510220, Guangdong, China; 2. Guangdong
Provincial Key Laboratory of Fishery Ecology and Environment; Key Laboratory of South China Sea Fishery Resources Exploitation
& Utilization, Ministry of Agriculture; South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,

Guangzhou 510300, Guangdong, China; 3. School of Life Science and Technology, Shanghai Ocean University, Shanghai
201306, China)

Abstract; This experiment was conducted to assess the effects of dietary protein (44% ,48% and 52% ) and
antibacterial peptide (0.01% and 0.02% ) on growth performance, serum biochemistry, digestive enzyme
and antioxidant abilities of grouper ( Epinephelus akaara). The experimental diets were named as; D1 (44% ,
0.01% ), D2 (48% ,0.01% ), D3 (52% ,0.01% ), D4 (44% ,0.02% ), D5 (48% , 0.02% ) and D6
(52% , 0.02% ). Each diet was fed to 3 replicates and the experiment lasted for 8 weeks. The results show
as follows: In certain range, Weight gain (WG) , specific growth rate (SGR) and feed conversion ratio
increased with protein level and ABP concentration increasing, and D5 was significantly higher than D1 (P <
0.05). The morphological indexes, Hepatosomatic index ( HSI'), Viscerosomatic index ( VSI') and
Intraperitoneal fat index (IPF) of D6 were significantly lower than D5 (P <0.05). Crude fat content of fish
fed diet D4 was significantly lower than D1 (P <0.05). Serum total protein ( TP) and albumin ( ALB)
increased with protein and ABP increasing (P <0.05), glutamic-pyruvic transaminase ( ALT), glutamic
oxalacetic transaminase ( AST) and glucose ( GLU) were lower in D3 and D5 (P <0.05). Trypsase of D5
was higher than other groups (P <0.05), and Peroxidase (POD) of D1 was significantly lower than other
groups (P <0.05). ABP could increase Pepsin, Catalase ( CAT), POD and decrease Malondialdehyde
(MDA) content (P >0.05). The result shows 0. 02% ABP supplementation at 48% protein level can
improve growth, increase digestive enzyme activities and antioxidant abilities, and decrease FCR.

Key words: grouper; antibacterial peptides; protein; growth; serum biochemical indices; antioxidant

abilities
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