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HEXRERXHE XA K AR 5 S L 6B 2

RE&K, ®I R, ImWW, g%, & #, XA, Fm
CHESCAOL K% B B R 25 B D540 K = S P 8 96 T 56 3% U9 I 210095)

BE: VEAHERBRAALGEK EH ARG AN w, BERAETE R
(15.63£0.04) g g F Sk #74) 2 420 B, AL & IS MR A, 28 UL HERBRAFN O,
0.15.0.30.,0.45 A1 0.60 g/kg #7 5 A B 4L 8 Al SR XA, WK nH FRBEXE X &
WER BFRAEKE BHRAKEAEFEYR(P>0.05), HERRTURFBRME R &K
o PRI AR R RATRERE AT 2 B (P <0.05) , Ext 2 & KA RFAA N & ELLF YW
(P>0.05) . bt fF A5 X4 B 7T JL,0.30 ~0.60 g/kg H # R B 5 v 41 i ¢ & JE Bl B2 4 &
BRYBADZETHR(P<0.05) ;T H W= FEENRMEEEEEOEEESCELLZER
(P>0.05), Al EE Ml AHEBMEHEBIELASA P HERRE L FBK(P<
0.05);0.30 ~0.60 g/kg H ZARF A e e E B FH T HM LA (P<0.05), #HF
MEEXRBRTURERGAEEEACI I B ERNLRA AR REE BRA_BSE
(P<0.05), #F7RFWA, FAFFHFA0.30~0.45 g/kg H F kB, B BT A X4 Ak A
WRER AR, R E T &Kl o, XM EE T HERR B RER, &S MWK EE

MRHNEART A M EARCTEFRGALGWRANE
KW : AL HERR; £K; BHERA; A EEHKE

FESES: S963.7

I 7 2 #0028 T BB E FR W 5, T g A 2 R4t
WA G W R e W S U T W A3
BE” L, TEBUACE 206 3R 45 1 T, 038 24 42 v
w7 K T ARG 37 B8R AR o 4K T B A 22 i
5, T 2 M fe R IR 0 ORI £, S B0UIR T, 5
Wi A B AR S RE T 5 L P T I AR £ i ag
23R T 5 XU 5 I A, £ T PN AT A
% 7t R R B R B AR L R A R
(G NS 7 N ] < (7

TR 22 v B 2 %) ok 3 2l 0 1k i A K L A B AR
AR BT, H XA T £ 285 0 5 T 0 g OR
o2 2R O BT BB 7 IF I 7 B0 5% 06 4 5 R
(glycyrrhizin ) J&H B 1) 32 B 3% 9 5, FEAE IR
IR AR A H Uk R ( glycyrrhetinic acid, GA) i
RHEVEF o H U R X 3 A B AR KRS AR I

%5 B #5:2014-04-16 &8 B 8§ :2014-06-03
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He 2" W5 % BL. W7 00 A7 DR v b 78 1 00K R
] DL 3 O 0 A P P B Tiang 45 Y BF S
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2 1 K 607 %GR R b B0 T R D D5 o S AR [l A
1 MRSk

1.1 AR

AL DLk R ARORT SR R S
T 453 R A A5 FOUTR R LA R Wt R — 465 e Tl 1l % R 5
AE ARl TR ( 2 1) o 23 0 A B Ak 4] Hh 5 im0
(XFHEZH) .0.15.0.30.0.45 F10.60 g/kg [t H 25
IR (H B R R W T R ot 2 W s 25 B A BR
Al ) o RS A JEURH BEC 5 R 0 PR, B RS
J& /N BUBORLAL il SORLAR g 2 mm 726 45 19 370 14 A9
RORE, BRI TR BT - 20 CUKMRAE & H .

®1 ERMANREAFREFAR

Tab.1 Composition and nutrition level of basic diet

Jk G/ %

ingredients content
ff ¥} fish meal 6.00
Hi 1 cottonseed meal 18.00
35K rapeseed meal 16. 83
f1 soybean meal 26.64
f il fish oil 2.76
.yl soybean oil 2.76
i % wheat meal 24.00
24 BUR K premix 1.20
WEHR & %% calcium biphosphate 1.80

tA#} & F A B proximate composition

HLEE [ crude protein 32.44
HLNG Wi crude Lipid 7.00
fie & energy 16.09

BT RE G WiRE S A :CuSO, - 5H,0 2.0 g;FeSO, - 7H,0
25 g;ZnSO, + 7H,0 22 g;MnSO, - 4H,0 7 g;Na, SeO, 0.04 g;KI
0.026 g;CoCl, - 6H,0 0.1 g; 44 % A 900 000 1U; 4k 4 £ D
200 000 TU; 4 4= % E 4 500 mg; 4k 4 % K, 220 mg; 4i 4= £ B,
320 mg; 24 % B,1 090 mg; Ml fiE 2 000 mg; 4k K Bo500 mg; 2
HEFE B, 1.6 mg; 44 %K C 5000 mg; iz 1 000 mg; R 165
mg; IH7E 60 000 mg; JLEE 1 000 mg; =4 1.2 mg

Notes: the premix provides per kilogram of diet: CuSO, - 5H, O
2.0 g;FeSO, - 7H,0 25 g;ZnSO, - 7H, O 22 g;MnSO, - 4H, O
7 g;Na,Se0, 0.04 g;KI0.026 g;CoCl, - 6H,0 0.1 g;vitamin A
900 000 IU;vitamin D 200 000 IU;vitamin E 4 500 mg;vitamin K,
220 mg;vitamin B, 320 mg;vitamin B, 1 090 mg;niacin 2 000 mg;
vitamin B, 500 mg; vitamin B,, 1. 6 mg; vitamin C 5 000 mg;
pantothenate 1 000 mg; folic acid 165 mg; choline 60 000 mg;
inositol 1 000 mg;biotin 1.2 mg

1.2 IBaERFEEE

AR FEAE B BUA O R A 3 S 5 i AT
U6 TT 46 A A Sk 57 4y #8007 IR T ORI AR Y Y
(] JH RS b ARDRE AT I o 1 A, Bkt A 3 At B |

TG I8 RS HE 55, R T & o (15.63 0. 04)
g (1A Sk 5 %)) £ 420 2, BEAIL 73 B 5 41, B 41 3 4>
HE,BAEL 28 B, SR 15 A (SN
1.O0mx1.0mx1.0m) s, 5 EFHME 3 K
(7:30,12:00,16:30) , 4% 4% W 46 4= &8 1k i &
4% TR (B 2 S PR T — R, R R )
FRGHIA R 8 JHl o s I S AR P KR L i AR B
pH {E . PREFF L IE IR K , I 1037 3 4 DL
PRI FE 9 A0 K BT R A 37 E M IRD, KR (27 +
2)C,E5ME KT 3.8 mg/L,pH 7.2 ~7.5,

1.3 Hmfl&

T3 8 LG #5824 h, LIS hy B BRI
LIRS A — WA ) R AR, B A BE LB A 4
BB, S R BRAS MR T, RV B 80 mg/L 1Y
MS-222 JFREE, DA i Dk R I, IV SR 4R IS T
Jeiil 4F 9 P BE 4 1, 3 000 r/min .0 10 min
(4 C) WM AK . FEEC3 A G 43 25 I gk |
HERE , 75 B 3 8 43 5 15 2 Py 0k 11 A 4, 3 )
4 T I A FRER K5 Ve 45 25 F B 400 17K
g3, FR i YU AT IOt IR 5T i R Bt L
JoT A A AR BT A, B IR A R g R L DE AR B R
JEARLE . FREC3 8 43 2 I IE LT 3B AL, A B A
BB T - 20 C UK P ORAE R,

1.4 HERMNERFE

A K BRI AR R

WMHEF(WGR, % ) = CR¥ KR E - W11k
i) /R AR T x 100

FiE K F(SGR, % /d) = (Ln RIGIRFTH -
Lo #) ¥R R ) /3855 KB x 100

Tkl R B (FCR) = $e i 4/ (R 4R it & -
GIBSEINT =)

JHMA L (HST, % ) = I it/ 4= fa 5t i % 100

JIEAA L (VST % ) = P IIE T it/ 4 6 5T it x 100

HESWE I (CF,g/em’) = fa ik it/ fa ik K x 100

JE NG A (IFR, % ) = [ Jg ot &t/ 4> 0 51 & x 100

[l 143 (DP, % ) = flil {4 57 &5t/ 4= 0 5T 5 x 100

HHLE IR 4 Wk afiEA S
R 2 1L IR E A X (FOSS KT260, %+ )
W, 7K 43 & F 2R 105 CHET 35 D0 M s 5 &
R AR AR IOk U 7 , B K 43 & iR 550 €
Kyke B, KL 2R 4t & i R A 4k 4 B AL
(ANKOM A2000i, 3 & ) il & 5 & A8 & HI 4 5
PAL (Parr 1281, 3 [# ) Wl & o LA IE B W7 &

http : // www. scxuebao. cn



1516 KoE O R 38 &

% M Foleh 28U fy G f7—W B il 42 26 64T 1.5 BUERE

M7 S 45 S 2 {8 + FRE1R (mean = SE) 3
Bg 5 A, B 5 e R M3 =W 8 7R, BUE ] Excel 2010 435, Fi SPSS 17. 0 k44

JIEL I 52 R O 25 0 I R % ik 24 SR T v R AR ) T
FEBI 58 T (700 2 o e 8 R s A JOEL T i o
FHAE 52 A A 5 28 i PR 3R A BR 2 =] 03 550 &
FE o ST R ) 45 S B R A ) LR B
5% BT 7R 6 100 B A5 < o 0 BRI £ R A R
10% m4) 573 W ,3 000 r/min .0 10 min, Bt |7
W, B A ML o R 2 1 Sl W R DN S IUE 21
UE A& & IRITHE NG 2 R R AR
it ) 3% P A R e A ) AR A T iR
0, r TR 1 35 P S AR B TR I R T TS
T P B SR o

FRACH E ] T R 1 ) 4 /]
T JiE I 38 450 1k ¥ B fk B ( superoxide dismutase,
SOD) i 14 . i %A 1k & i ( catalase, CAT) i 4 . i
J B4 Bt H OB (GSH) & &, N OB
( malondialdehyde , MDA ) & & {8 Fi Fg It & i 7
& .

x2

HERBRX @ L8 E KSR

AT 2 5 2257 B (One-Way ANOVA) |, 3f H]
Duncan Z & LR E I E R 45 R 2 5 85,
ERBFENKFERP<0.05,

2 RS

HE R BT B L8 £ KRR IR iRE R
TETRRER IS I H R IR 5, 45 21 2 18] Y 4R
Bt RSB R DR R R R KR
KR EZFR(P>0.05)(%2),

B USIMALEAR e AR LE R R 1 B KT
Xt HEZH (P <0.05) e A 4% 445 i 28 1 f) JUE 4% LE LI

FRZEFARFE(P>0.05),#%10.30 g/kg HH
TR AL A IR EE 2 35 fIK T X% HRZL A 0. 60 g/kg s
INAL (P <0.05) , FEA 4 U I 4L 2 [ f) JiF R L 22
SR (P >0.05) ;#5240 2 18] 1 HE 1§ 15 A1 A 44
RYTRFEREF(P>0.05)(%K3),

2.1

) 5 Ml

Tab.2 Growth performance of blunt snout bream fed diets containing various GA levels

B HRORBR AN N4/ (g/kg) GA levels

parameters 0 0.15 0.30 0.45 0.60
WA T /g initial body weight 15.59 +0.07 15.63 £0.01 15.60 £0.01 15.65 +0.01 15.65 £0.05
{4 % /g finial body weight 40.45 £0.05 40.85 £0.35 41.00 +0.50 40.75 £0.05 40.85 £0.25
W% /% WGR 159.55 +0.76 161.36 +2.07 162.82 +3.37 160.47 £0.24 160.19 £1.59
T ¥ 7 % FCR 2.3820.13 2.27 £0.02 2.25+0.01 2.26 £0.01 2.27 £0.01
Fi K%/ (% /d) SGR 1.70 £0.01 1.72 +0.01 1.73 £0.02 1.72 +0.01 1.71 £0.01
BUG %/ % SR 100. 00 100. 00 100. 00 100. 00 100. 00

TE R B AT HARAR NG TR s R T R RR 22 AN 3 (P >0.05) R E/NE FREFROR 22 5 8% (P <0.05) . FKI[H

Notes:in the same row,values with same small letter superscripts mean no significant differences( P > 0. 05) different small letter superscripts

mean significant differences( P <0.05). The same as the following

R3 HEREX X8R E B4R H 0

Tab.3 Biometric parameters of blunt snout bream fed diets containing various GA levels

Ei=E 7N HHERIRR N E/ (g/kg) GA levels
parameters 0 0.15 0.30 0.45 0.60
N3 B2 /% CF 4.35+0.18 3.83 +£0.23 3.73 £0.23 3.93+0.18 4.10 £0.21
AR /% VST 11.42 +0.57° 9.58 +0.37° 9.63 +0.32° 9.67 +0.22° 9.72 +0.30°
AL/ % HSI 1.44 +0.07° 1.19 £0.01°% 1.11+£0.01°¢ 1.14 £0.01°% 1.29 £0.03"°
Wilg %% IFR 5.88+0.01° 4.91+0.01° 4.57+0.13° 4.50 £0.20° 4.32 £0.30°
Witk 2%/% DP 70.26 +0.99 70.30 £0.85 70.33 £0.52 70.05 £0.62 69.82 £0.99

2.2 HEORER XS E K &k 48 R AT RE AL A BE A
SENRE
Tl A e S 0 B YRR i x4 £ A 2H TG W

=7

(P >0.05) o et i s H R IR e, 5 R
MR AR B, BTN G 5 5 2 3% R R (P <0.05) ,
ISR 0.45 g/kg H & IR AL 2 5 A% T X B
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4UAN0.15 g/kg BRMAL (P <0.05) , H Al 45 48] (1
JelWi s EZRARE(P>0.05) (K 4). JLANK

Wi Z M8 2 3% 25 5% (P >0.05) , Horp ot
HELEL I 7 &5 e s o TS A (HE R A B

x4 HEXRBREL&H2E AFAEM A KD 800

Tab.4 Whole body,liver and muscle composition of blunt snout bream fed diets containing various GA levels

B HRER BRI N4/ (g/kg) GA levels

parameters 0 0.15 0.30 0.45 0.60

JK 43/ % moisture 70.84 +0.24 71.23 +0.26 71.19 £0.25 71.72 £0.60 71.34 +0.51
4 fn K& 1/% crude protein 15.64 +0.09 16.08 +0.08 16.24 +0.37 16.43 +0.36 15.72 +0.18
whole body Mg i/ % crude lipid 9.83+0.30 9.09 +0.28 8.78 +0.49 8.82 +0.53 9.29 +0.70

LKAy /% crude ash 2.34+0.11 2.31+0.11 2.32+0.12 2.37 +0.08 2.34 +0.09
JEE liver & i/ % lipid 8.24 +0.48° 7.14 +0.25° 6.65 +£0.12" 6.03 +0.15° 6.56 +0.12%
WLA muscle  J§Hi% lipid 1.63 +0.09 1.49 +0.06 1.45 +0.08 1.45 +0.04 1.43 +0.07

2.3 HEXRERXSE &b # R 00

FETR BRI I H R A, 45 20 22 18] A I 3K
I =T 0 I 7 TR R R B A A I [
LR EZR(P>0.05) K ijn0.30 g/kg
HRE R AL 0 H I = T s AR T HG b A% 2, e
JEE I A L ] ) g A A 4, ELBE A H A

U RS TN+ ) 380, T 19 B R 2 i & BT
RS A B (P >0.05) ;1M B % H 50 KR 3
T A 5, I S R U R RE B, HL
0.30 ~0.60 g/kg H YRR S I 2H 43 2 25 A% T XF
MRLL (P <0.05) , & RN 4l Z 1] 22 5% A .35 (P >
0.05)(5£5).

RS HERERXE &M EEXIERE M

Tab.5 Blood biochemistry results of blunt snout bream fed diets containing various GA levels

=LY H R RBR RN/ (g/kg) GA levels
parameters 0 0.15 0.30 0.45 0.60
H il =g/ (mmol/L) TG 2.25+0.15 2.03+0.18 2.01 20.14 2.06 +0.20 2.23 +0.14
4 [E %/ (mmol/L) TC 4.14 £0.09*  3.75£0.16" 3.69+0.15" 3.48£0.13° 3.43+0.11°
it B & Wi iz / ( mmol/L) NEFA 3.90 £0.25 4.20 £0.35 4.28 £0.38 4.65+0.33 4.74 £0.32
5 8% B IS 2 14 IH [ #2/ ( mmol /L) HDL-C 2.81+0.24 2.88 +0.26 3.10 £0.21 2.84 +0.24 2.83 +0.12

2.4 HEREEX RS EEE NN
FEARPR R A I H B RIS, B8 0..30 ~ 0. 60
g/kg T B UCIR 20 W JHF T AR s I . 2 R T R IR
F0.15 g/kg IRIMZH (P <0.05) , H A 0.30 g/kg
HRIRERH W3 = T HABH (P <0.05) 5 5XF

x6

WRLAR BE, 0 R R i 2 35 AR T A 2K
F B I T 15 0 B P B (P < 0.05) , Horp iR
0.45 g/kgH R UCHR 20 /Y T T T A1 16 il 2 2 3%
I8 T X HRZL AN 0. 15 g/kg BMAL(P <0.05) , HosR
FW M Z 8 22 A BE (P >0.05) (£ 6)

H B R B X B =k 85 A5 B 4 B A R

Tab.6 Enzyme activity of lipid metabolism of blunt snout bream fed diets containing various GA levels

LD H R BRI/ (g/kg) GA levels
parameters 0 0.15 0.30 0.45 0.60
A&/ (U/g) lipase 23.52 +1.57* 24.33 +1.86" 65.00 +3.38°¢ 41.24 £2.46° 46.56 +2.42°
&% Ml iF/ (U/mg) LPL 3.14 +0.25° 2.32£0.17° 2.28+0.17° 2.10 £0.10° 2.16 +1.16°
JFHEENE/(U/mg) HL 3.90 +0.21° 3.14 £0.20° 2.93+0.19" 2.32+0.17°¢ 2.60 +0.21°
HWERE/(U/mg) total lipase 6.97 +0.29* 5.52+0.21° 4.86 +0.38" 4.36 +0.14° 4.69 +0.21%

2.5 HEXREXHEXETENEEERNRID
FE R BRI H R S, R 0. 15 ~ 0. 45
g/kg H R YR 2 ) AT E i 46 1k ) B AL T 2 35

TR (P <0.05),H P 0.30 g/kg HHELIRRA
YR T 0.60 g/kg FRANLL(P <0.05) ; 5% 7
AR L, SN H R R R I 0 TR T A i R
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(i 38 %

AMH R (P <0.05) , RFHFEMR TN RS
(P <0.05) , & IS =22 ) 22 53 45 A 3% (P >
0.05) ; s i H w0 R X T ik i 4R 0 O 2 3

(P >0.05)  Hrf0.30 g/kg B84 16 4 55
THABY HERAREZE(ET),

x7 HBHERXRBXEALGFERSLINENZ N
Tab.7 Hepatic antioxidant capacity of blunt snout bream fed diets containing various GA levels
k5 HE KB R/ (2/kg) GA levels
parameters 0 0.15 0.30 0.45 0.60
ALY B AL/ (U/mg) SOD 92.00 £3.08"  117.39 £7.39%  120.83 £6.93° 113.50 +3.66" 100.50 +3.30™
M JFE 23 H K/ (mg/g) GSH 3.14 0. 14" 5.32 £0.05° 5.48 £0.02° 5.23 £0.02° 5.22 +0.08"
7 %/ (nmol/mg) MDA 23.55 +1.47° 11.26 +0.74° 9.32+£0.49°  10.21 £0.37° 9.89 +0.67"
i AL S/ (U/mg) CAT 38.07 £2.25 41.84 +1.56 42.39 £2.07 40.18 £1.49 40.49 £1.31
3 Wik T YRR AW TR W R I NE PR I BU
Armanini 25" BF5E & B, H R AT BE S 1 1
3.1 HEREBXHALESHERKEENZN il 11 R-F B2 [l it ALl [ A A 0% 1, el e 1T N

B R H AR RO A DAy S 5 3 4500 R S
RN FN By b AR Bz, T AR
Sr R R . He' ™ R Yin'® FEAF 4 R} e 5
B R AT AT A B B R H R IR
oW L $E om L g B X EF ( Litopenaeus
vannamei ) | W ( Siniperca chuatsi )", #| %
(Apostichopus japonicas) '™ g 4 7= ¥ g, {H Xu
SR R G R N 0.01% ~ 0. 04% H 8 iR
J5 MR TG 3 22 5o Jiang 4T B LR
Sl 14 BIF 5 B, ) RS 0. 60 g/kg T IR R
BERE T RES EXAERKIC R F 20 2
UK BRS04 35 0. 90 g/kg i, B s S iy £ K
BT AR R AR, A1k 5 ok b iR
IH R, ERSEBEER, 5 Xu %5
Tiang %V F 75 45 R ML, X T H ROk R
XF s Wy B A B A T A B TR] Y 4 S, ) 14 Sk
1 A R TE A BEAE (Bt A 25 5 i AR T 3 G
X b 22 S 1 LR AN A T R
3.2 HEXBXNEALEGEEEHTRNZMm

TENAR b — Se A 5 R W, H B R R A e 2
6 5 43 8 I W6 AV 0 T BLRG E JH275 Wa 2
X SE G R BRI R 25 ~ 50 mg H FIRER , 45 R WoR
TR 50 mg H RL BRI IEAR D5 & & B3R TR
A INH BUIR A BRA , A 5T 45 R R W] H Bk
12 ATt 25 A AR DAL K 57 1 IO 19 s s 5 =, 3X ) Oh
Bis U 5% L% B A Sk 55 4 g 10 AT A SR B T
R UCIR KR AT JIE i 7 2 et ) LR 1o A A, —
Tl fige B e T B R R A 1 T JUE 7 i 07 R 4L Ak, DA
T TR A R 5 5 b — b IR AT RE

T 1 B Jo P 1) A 8504 P B ], DTG 9/ X g
B 24 B 1 52 e, AT 00 5 i I 0 L ) o3 Ak . B Ah
AHIF 5 235 5 2 WY H B UL T I 2 AT AT Sk 69 1Y
WA LE A LG RIS B 256, 1 3 AR 7T 8 2 P U [T g
U7 TR /A i 5 B 5 A X B A S R g F o
WAl ke % B, W 0. 075 ~0.900 g/kg H # KR
45 AR T AUk B ORE AR B ODE A L R IE R
ARETOL AN H R R A R T Sk i 4 1Y
AKX ] g2 i Tl T o i A R
3.3 HEXREITE &SRR IFHm

IV Bl ) R 32 i 8 5 ot 5 AR 0 1 2K
A, 1M fg 7K 7 BT LA B BIL A g 0 AR 1 O .
Kalaiarasi 25" fF 55 7 18 B-H 55 Ul % 4% IR 5 K
B IR A R R g K OF 5 e, kB 18 B-H
TR IR BE 0 3 PR AR K BRI A 7K o AR ST B &
I R R VA 0 A R T ot 2 R R T R
X e WY H RE IR AT LA AR BE i 7 43 e, ke 20 98 4 I
JIg WAV o TR T 2 — ol 7K 3 1 1) T, 6T I 0 1 R
W MR AR A EEMER, b 28 aG
Fiii i (HL) F1 i 25 (1 /iR B (LPL) 2 ., LPL %
IK A 15 F L BE ARORE R ALG 5 5 i B b Y H T
=R A U IR TR T A, mE T A
AN SHL /N 2R 2 5w R IR &
FLEARI S TR I 0 S A N U 4 i 7 T
EAE . ARSI 45 B R WY, U H 50 R R )5 T E
14 B 107 O P S 3 T LPL 3 M B 3 A1, X i
B R T AR UK A1 Sk ol JE U B 5 00 B, 3 5 o
58T FEIUERE 17 00 43 i, JF W/ T B 19T R R A
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TS . supplementation with glycyrrhetinic acid ( GA )

3.4 HEXREXE SRS

SOD *J HLIA 1) A AL 5 Bt 4 Ak i e o 2 5%
A CAT WIREAE 52 PR35 bR AR N it 2 19 1
SALE R A0 % 2 o B AL B Y. MDA fE
i o A A B B 32 AR, g2 S AR
O Y B T AR A, A R AT LB ke 41 4
i 0 T ek R A S Y 5 2 e M B Ao S e ik
B PSS R I H HIK R X - OH
O, A B A3 BR AR, B BRBE 5 H 5k
P 1) A J3E 12 A 5 Y IO AR o AE X /N IR AT 5
KB, AR 18 B-H B R IR e, T JUE IR 26 id S Ak )
BERRAR T o R T R R AR 1 B 5 R T
PAJC B, 4545 45 Fa 10 H 5 R HL AT AR B9 9 Bk A
Hhy 2 9 BE 3, FUAE PR A B 11 el i ) R L R
(AR 7S &7 2 SR N o R I I
H RO G T IE SOD i 1 \GSH % 2. 3% T i,
MDA 5 f {3 R AR, X 3 W H 50 R nl i /b 4]
S 75 T B P i i SR AR T o 3 IR A T 5 4R
E—F H BT H R i BT A A T
M ] PR i A DL AT o AR S R UK R AE 48 2K 4T
AL T W BEAT TR IRR, 9 T3 A R A 3K
114 fh AR T AR AR 2 2 Il

S5 LTI, H A IR RT3 a0 A T
895 A 2 WD AT Sk 63 ) A R I ) s 05 A 38,
I 7€ W R A 5 6 AR b S H R U R t nl
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Effects of dietary glycyrrhetinic acid levels on growth performance,
lipid deposition and antioxidant capacity of blunt snout bream
(Megalobrama amblycephala)

CAI Dongsen, JIANG Guangzhen, WANG Lina, LU Kangle, QIAN Yu, LIU Wenbin ", LI Xiangfei
(College of Animal Science and Technology ,Nanjing Agricultural University , Nanjing 210095, China)

Abstract. An 8-week feeding trial was conducted to investigate the effects of dietary glycyrrhetinic acid
(GA) levels on growth,lipid deposition and antioxidant capacity of juvenile blunt snout bream ,Megalobrama
amblycephala[ average initial weight: (15.63 +0.04) g]. Triplicate groups of fish were fed three times daily
with five isonitrogenous and isoenergetic diets containing 0 ( control group) ,0.15,0.30,0.45 and 0. 60 g/kg
GA ,respectively. The results indicated that dietary GA levels had little effects on weight gain, specific
growth rate,feed conversion ratio, whole body and muscle lipid contents as well as serum triglyceride, free
fatty acid and high-density lipoprotein cholesterol levels of blunt snout bream ( P > 0. 05 ). However, the
viscerosomatic index , hepatosomatic index ,intraperitoneal fat ratio,liver lipid content and lipoprotein lipase,
hepatic lipase and total lipase activities of fish fed GA supplemented diets were all significantly lower than
those of the control group( P <0.05). Serum cholesterol concentration of fish fed 0.30 - 0.60 g/kg GA was
significantly lower than that of the control group (P <0.05). Lipase activity increased significantly in the
groups fed on diets adding 0.30 - 0. 60 g/kg GA(P <0.05). In addition, liver superoxide dismutase and
reduced glutathione activities of fish fed GA supplemented diets were both significantly higher than that of
the control group, whereas the opposite was true for malondialdehyde content( P <0.05). In conclusion,
dietary inclusion of 0.30 -0.45 g/kg GA could reduce the lipid deposition. The mechanism may be that GA
could strengthen lipid degradation and enhance lipid metabolism enzymes activities. Moreover, the GA
supplemented diets can promote antioxidant capacity in blunt snout bream.

Key words: Megalobrama amblycephala; glycyrrhetinic acid; growth performance; lipid metabolism;
antioxidation
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