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B OE. AR BTN 0.0.03% 0. 06% 0. 09% % 0. 12% f A
TR, El 5 A A S REM LI /A (D1.D2.D3.D4.D5) , MR AT
26.5 g B R ( Scophthalmus maximus) §h£8 56 d, BF5E AR ERT HAE K |
PRZH A BRI AR BB ) B i VE AL . R R (1) LI g
R RFEARKE BEARSCE LIRS EE LT G P, ¥ D3
HXBEEE, 2)BTREERKT &AMENEKS ], BET
HEHSE(P<0.05) ;BT LA HLAE I & &, 188 THE B SO K 4
FE(P<0.05), (3)RMiEXIRE A IRETE 1 2 A G PR EE T
JEEEE 11 BEFE (P <0.05) . (4) HITERFEK T MG S N 28 LA
RS, RS TR RREE 1 (P <0.05) REARAEAN & &
BEAR R & BRI I (P <0.05) 5 H i = g . o JIE [0 A J% v {1 2% B2

BEAHERE S BRI RS’ RN FRE(P<0.05), (5)8BIIHER
Y. 48 h J5,D3.D4 K D5 A BRFET-F BEMLT DI 4, DUEER NI
WAatR , RYTLREA 0T AR BT 26.5 g B9 K32 8F4) A fRDkL b IRV ER N 5E

HR=&: EEk . HTIR
I E A BB I 3
B2 B SR e T IR
B H R, AR
T AT ER A KB 4h Ak
& R A g 1 AR IAE S
H R B AR R R T
ZREH A RARRE
K R R A R LA
WA

XKEW: K0 TR
K BRI ; 8BNS
HESES: $963.1
XHEkAREM: A

HRINEHN0.09% ,

JEYHER (bile acid ) & H [ B A 2 o 7 AR
) — R 51 [ B 2R W) 5, = RE I A B A R 4o
JEIBR BB A2 3 Hi 17 2L AL , $2 = AL A4 B s 1 0%
fE B2 B A 0 A MR i, A BE2EAR I 5 1)
A REL YR AT LA S Ao XU o 8 428 of 4 35 4 P fEL [
MBS T ) eAh IR R AT A KR
PR R JCR, TR AL E R, W T E
£ 3% 4 ( Rachycentron canadum)'™ 5
B ( Carassius auratus gibelio ) ') 25 8 235 () BF
FERUT AN RE Y BR W] FEARARDRL R AL IR A E
R IRAEAR WA

K25 6F ( Scophthalmus maximus L. ) , X 4 %
EH, B R (Bothidae ) .25 &% J& ( Scophthalmus) ,
REEEZWEKFEMMZ—. BHET, X TH
HERTE RSE BRI A AR IS I E A HRaE N 3

RS HEf: 2015-03-04 {&E HHf: 2015-05-11

DR BR T3 ECES -5 A IS0 i 3R, T B o
LBCA R RS BRI, I, A< S 5 i
FEFERH AL S A ] BE B R BR, BF 5 L%
REEOFLy A A AL A g i AT A 0 % Il
T A AR , LU O D T R e S % £ S TE 45 1)
B BRI RIS %

1 WRSIE

1.1 RRERE T R HE

AR 7R D 2R B IR, 0 D IR
BT HER & B 50% MR & 8 14%
) 22 At 4] B} BC 7, 23 51 A 0,0. 03% 0. 06% |
0.09% % 0. 12% B RH I BR 55 B 2 AL A 4RDR)
M o - SR BCH] 5 HFRSFRER LR, A
#°4 D1.D2 D3 D4 & D5 4, LB RHEC 75 B
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BEAERBO AL, FHREET 5% HFBHE
RIERHE IC LU AR EE 5 A i 2 80 HARHETH )5 , R
FZBHYT REITEMARRT R | e R R YR

FEERT 5% B EARFRH FEIA KT & 3 &
ERZREKIR S, /N B SURL (RDRL 5% FE AL, 2
mm R/NRRL, 60 CHET)E , -20 CHRIFE

®1 ZBREARESREBEREFRHS

Tab.1 Formulation and approximate composition of experimental diet %
43 groups
JEB} ingredient

DO D1 D2 D3 D4
JHY B bile acid 0 0.03 0.06 0.09 0.12
a-ZF4EZE a-cellouse 2.94 2.91 2.88 2.85 2.82
AL IET choline chloride 0.5 0.5 0.5 0.5 0.5
24 Z TR RN vitamins premix 1.5 1.5 1.5 1.5 1.5
T R BIEHRL? minerals premix 1.5 1.5 1.5 1.5 1.5
BERF(FHEM,) attractant (betaine) 0.5 0.5 0.5 0.5 0.5
K547 binder 0.5 0.5 0.5 0.5 0.5
YA Antioxidant 0.06 0.06 0.06 0.06 0.06
Hifth® others 92.5 92.5 92.5 92.5 92.5
FEAE F72H i, Nutrient composition( % , DM)
ML H crude protein 50. 46 50.39 50. 81 50.60 50.75
HLAEHG crude lipid 14.09 13.99 14.21 14.17 14.04
MK 4) crude ash 11.89 12.04 11.97 11.85 11.91
S AE Gross energy (kJ/g) 22.47 22.76 22.94 22.58 22.63

1 DR B S AR A PR RIS AL, DL ERTER A aide, SUBE R 20% 5 2. etk TR XA ¥ IR BUR KL BC 775 0 SCHR[10] 5 3. 44
*48% , A1 22% , 01 8% , IR ENS 4% ,TERE 5. 5% , - TEKY 5% o
Note: 1. Bile acid was supplied by Longchang Animal Health Limited Company, and corn starch as vector, which the purity reached 20% ; 2.

Formulations for vitamin and mineral premix were as reference [ 10] ; 3. Fish meal 48% , soybean meal 22% , fish oil 8% , squid visceral meal

4% , starch 5.5% , a-starch 5%.

1.2 FEXBKREE

FRIASERAE I AR 4 ¥ v B IR 5 IR T 5 B
BRI K RGP AT, SEie A B 3RS
FHARA T LWITFLAHET,800 B K== 64
YFRTIEIKRG [ EAFREAM (P =70 cm,H
=80 cm) ,7KIR 45 cm, /K FLHZA N 2 L/min | 1,
S0 ) 5 MR R 2L AR, o B3 o R BE P 05 e S T
Tkt 21 d PR BT EH MU B 5T 1 T 21K
JiEH 26.5 g K22 6748 450 B8 T 15
ASLIRAR Y, AT 30 BB, A AR IR 3 58
ISHE , FER LI SE 56 do T4y B[R] B MR o)
TR R)RL, 56 d J5 F T 88 I L BULHKE

e 4= % K| A 16.5 C, DO > 6 mg/L,
NH, *-N % NO, -N <0.05 mg/L, B KX#1H 2 Ik
(08:30,16:00) , H MR B AW IHAE R 1.5% ,
FARIE B & BRI LR %, b4 3MRAT 30
min FFAT, R FFOEIR, T BRJG 30 min CAT,
B 10 min J5, ARG B HHHEK O, K5
EHE O R R R
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1.3 HARE

FILI SR G, 258 24 h, o HEMM AR
BIFFRE R R, 715 B SR R AR
B 10 B fa, F MS-222 R, T & 14 i & Fik
J& , FITCRE i 5 2 AT R # bk B, R 5 3 B A
et Fa 7 BAEVKE L #H 75 NIk E
AGIE JHBRIE S HFRALA , FREE IR AE, F T RE(K
Fb A B SE 38 AR T OE B T 2 A0 R A A T
7E MR 4 CokFEH##E 4 h J5, L4 3 000 1/
min [ BB 15 min, 3B ML3E, T L3641k
TERINAE . FTEREMBIRAET -80 TR,
1.4 WELE

FIE LA R T T, B PkE 15 BM
W — R S I B IR IR S . SE 0 P 68 9K
B (Vibrio anguillarum) g H [EF}27 B i 52 HF AT
Pt 3R R B RS WICER (10 ], B &
FHREWRREE N 2.5 x 10° cfu/L, LI035k
22 7.4y 0 68 T B B YL J5 60 h ) LDsoﬂfl 0.4 x 10’
cfu/g, B05 B AE S 150 pL # T 0E. &
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Sb)E e SE o B T AR R B KR BRIETE R 5E
AR 2 h WA 1R, R FE S, B 12
h Geit BRFE TR, LK FREE 60 h,

Cy(%)=100x (N,/N,) (1)
KA :Cy HRBICTRN, T EREGN,
LI R
1.5 WEERSHE
1.5.1 HERFEFEIAIER

We(g) =W, -W, (2)
KW MEER(g) s W, FEIRETTE () 5 W,
HEPARTEE (8) o

Wer (%) = 100 x W/ W, (3)
AP W M E R,

Ser(%/d) = 100 x (InW, —InW,)/56  (4)
A Ser MR R E

Fep= F/Wg (5)
KA Fo ARRLREGE, IR E(g) -

Dy(%) =100xF/[( W, + W;)/2%x56]

(6)
A Dy ARE R,

Pep(%) = 100 x W/ (F;xCp) (7)
A P NEBEBRCR; G, AR HES & &
(%)

Lig(% ) = 100 x W/ (F; xC,) (8)
s Lo TR WT R € S (RDRL P ORLIR  &5 2
(%)

S, (%) = 100 x N/N, (9)
K-Sy HFETESRR; N, IR
V(%) = 100 x W,/ W, (10)

ﬁEP:VSIﬂ‘JHEﬁ:L‘Iﬁ;WV ﬁV‘]HEIZﬂEiE( g) s Wy A
KR (g) o

H (%) = 100 x W/ W,y (11)
K Hi AL Wy D FIRIERR & (8) -

I4(%) = 100 x W,/ W, (12)
K I kL W, iE R & (g)

Sy (%) = 100 x Wy/W, (13)
A : S F AR LG s W MR (2) o

Ci(g/cm®) = 100 x Wy /L,> (14)

KA Cp WL s Ly FAK (em) o
1.5.2 EAEFRMIY

TR LA A 7k 43 2R 105 °CfE B 2k I
(GB/T6435—2006) , ¥l 2 F % A AL D i fX b vk
M5 (Leco FP528, USA) , AR M7 R I &% il 42

2:5E ( GB/T6433—2006 ) , ¥ K 73 % F K Ak ¥
%€ ( GB/T6438—2007 ) , it & & I &L 3 [ BA B2
=1 %8 ( Parr 6100, USA) ,
1.5.3  JelifCisng

JE i (lipase, LPS) 5 R FI 5 £ 4 B
B LA BOK RS , 150 B o A TR
BT BT 5 BF AT P 8 ( hepatic lipase, HL) JIR&EH
g B ( lipoprotein lipase, LPL) 3% FH B BX 4 7 s
&, RN B BB AEYHEARAR,EH
K% D i IE
1.5.4 &AL R AR GG

1iL3E & TR %% & Ji ( alanine aminotransferase ,
ALT) | & ¥ %% & ff§ ( asparate aminotransferase,
AST) W&k 1 #% B2 % ( alkaline phosphatase, AKP) |
&2 H (total protein, TP) . H 7 B ( albumin,
ALB) | H i =@ (triglyceride, TG) | & fH [&] ¥
(total cholesterol, TCHO) . /& %% ¥ I8 & 1 fH [# BF
(high density lipoprotein cholesterol, HDL-C) &%
ZHE L E B PH E B (low density lipoprotein
cholesterol, LDL-C) 3% Fi 4> B 3l 4 1k 73 #4328
(Hitachi 7020, Japan) , {50 B bt FIFEE 4L
B FHRRAE .
1.6 HiEgt

LI P 15 038 % F§ Microsoft office Excel
2007 4iit)5 , A SPSS® (SPSS, Inc, Chicago, IL)
11.0 PFTE R R J5 2 5347 (One-way ANOVA) , 25
RUTFHE + hrfEE RN, 27 BE (P <0.05)
i} ] Duncan’ s #5064 T 225 HLER .

2 HR
2.1 RRRRMNABT B K EE 4 A KR
I EtRA RN

BEE fRDEE R AR R S B 3, SE 58 K 3% BT
RN ER REEARKE BEER . EAKM
| & W RN S LN R R T s =
fRmEH (R 2) , A K ERRIEIR7E D3 HikE
BEME, BZEF DI K D24 (P<0.05),5 D4
KDSHEBEZESF(P>0.05), D3 . D4 J D5
AR R BEIET D1 K& D2 41(P <0.05) ,/H
=HEZEERALZE(P>0.05)  FANAETERXT
LI REEEP A RIS R T B E (P >0.05)

DA RPN P AR , S PT R ARY [ 5 43 BT
R KRR 26.5 g HYRZE 64 fa falkl A I T
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F2 PEHEXNKESLSEEREREERORE

Tab.2 Effects of dietary bile acid on growth performance and figure index of turbot juveniles

— . 215 groups
R index DI D2 D3 D4 D5

¥ E IBW/ g 26.48 +0.07 26.50 +1.41 26.47 £0.19 26.33 +0. 14 26.45 £0.12
KT FBW/g 64.23 £0.57°  64.62£0.64®  65.83 £0.85™  66.23+1.09°  66.67 +0.35°
WEE WGC/g 37.75 £0.50*  38.12£0.49*  39.37+0.66>  39.90+0.47>  40.18 +0.35"
W R WGR/ % 142.54 +1.49*  143.86 +1.10*  148.74 +1.43>  151.52+0.99>  151.73 +£0.59"
FEE K3 SCR/ (% /d) 1.58 £0.01* 1.59 £0.01* 1.62 £0.01° 1.65+0.01° 1.65+0.01°
Tkt &AL FCR 0.79 +0.01° 0.79 +0.01° 0.78 +0.01* 0.78 +0.00° 0.78 £0.00*
B DFI/% 1.18 +0.02* 1.19 +0.03" 1.19 +0.03" 1.20 +0.03¢ 1.20 £0.15°¢
M A% PER/ % 249.89 £1.97*  249.78 £1.80°  252.44 +2.10® 254.44 +2.03>  253.24 +£2.33%
A5 %% LER/ % 894.82 +7.05*  899.66 +6.48%  902.65 +7.50® 908.58 +7.25  915.37 +8.43>
AR VS % 5.24 +0.34° 5.37 +0.37* 5.38 +0.43% 5.43 +0.44% 5.71 0. 50"
JiF4& e HSL/ % 1.26 £0.25 1.30 £0.24 1.33 £0.24 1.35+0.26 1.39 +£0.20
Gk ke 1SU/ % 1.85 +£0.55* 2.28 +0.24° 2.24 +0.44° 2.31 +0.39" 2.52 +0.24°
Ji4A 1 SSI/ % 0.11 £0.06 0.10 +0.03 0.09 +0.05 0.08 +0.02 0.08 +0.02
AW EE CF/% 3.70 £0.27 3.75+0.33 3.78 +0.32 3.84 +0.33 3.84 +0.35
BIES SR/ % 100 100 100 100 100

RGBS FRARARES B (P <0.05) , FER,

Note: Values in the same line with different letters were significantly different (P <0.05) , the same as follows.

y=106. 1 (x-0. 09) +151. 34
x<20. 09, F=0. 958

S

W /%
weight gain rate

140
0 0.02 0.04 0.06 0.08 0.10 0.12

EHRREE/%
dietary bile acid levels

1 BEFERN KZEEP4) &R E R
Fig.1 Relationship between weight gain rate
and dietary bile acid for turbot juveniles based on
broken-line regression analysis

2.2 AR MBR T ER XY K %2 8T 4h & 4 2 Y
i

HIZR 3 H] I, KA 1Rk IE R A
hin, SE £ 4 K oy ORI I BOHLUR 20 7 B B3
WEAR, T E B S B3 BE TR (P <0.05) s B%
TRDRHIE TR 5 R 3, LD 7k 23 BORLAR s 5
BREFRER, MHEAMEKSBEETS
(P<0.05),
2.3 (AR N R B X K S2 8T 4h & g i A 15
A

H1Z 4 R, BEE DR P R TR S B AR,
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SEKZE BF 4 £ 61 B T g U e 0 B R A R
HEHNEIHE N 255 ETHE i@ %, D4 K DS 4
&1 BERT DL A (P <0.05) ; U I EHE
HERHE EFHES(P<0.05)
2.4 fRFhIARMAR T ER XS K =BT 4h & I 7E AL
AR

HIZR 5 A, ARDRE AP RE PR B AR T OREE
4 £ 11 5 PP S TR R A R T T, 1R
T BRIERERR AR 71 (P <0.05) s MyE H B & A
LEE A K S B EEE FDRHIE TR & & K93 i i
BETR (P <0.05) ; ML{E F H M =8 & HH E
P e 0 BE R 2 1 L T e % A B2 i 2 1 L ] e
ERIFEER R & B TR R (P <

0.05) .
2.5 FRMEAERN AETFHEBINEHRSEER
FETERRMm

BRI 12 h J5, LA iR B AT,
FUT- AR N B Yk | BB O AR BR S
PR A e i <5 it 750 688 S BR Bi AE AR . 24 ~ 36 h
R K Z2 0T 4y 0 SR YL FU T 3 o ey A B[] L, kgL 48
h G5, D1 A R T RLD HE 100%
(97.78% ) , BEEF D3.D4 & D5 41 (P <0.05)
(B 2), D3.D4 J D5 2155 a8y 60 h J5 (1) 2
AT R B EMLT DI 44(P<0.05),
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#3 BEHEBYAZEFHELEERINRERESHZIE
Tab.3 Effects of dietary bile acid on approximate composition of whole fish and muscle of turbot juveniles
. 25| groups
FEH5 index D, D, D, D, D,
4> whole fish
7K4Y moisture 80.21 +0.58¢ 80.06 £0.24°  78.93 +0.45>  77.24£0.69*  76.34 +0.56*
HZE ] crude protein 14.22 +0.17* 14.55 +0. 04* 15.08 +0. 19" 15.73 +0. 14¢ 16.35 +0. 04¢
KIS crude lipid 3.07 £0.24¢ 2.81 £0.06¢ 2.58 £0.14¢ 2.14 £0.09" 1.97 £0.04*
HJK4Y crude ash 4.18 £0.02° 4.15+0.07" 4.08 £0.03* 4.05 +0.04* 4.02 +0.13*
¥ WL dorsal muscle
7K4¥ moisture 80.52 +£0.13¢ 80.47 £0.15°  80.08 +1.24>  79.33 £0.61*  78.14 £0.35*
HZE ] crude protein 18.24 +0.25* 18.37 +0.32° 18.86 +0.49>  19.03 £0.57%  19.43 £0.19¢
MR crude lipid 0.77 £0.02¢ 0.68 +0.04¢ 0.60 +0.03" 0.57 £0.01% 0.54 +0.02°
HK 4y crude ash 1.26 +0.03* 1.28 +0.02* 1.31 £0.07% 1.34 £0.03" 1.36 £0.07°
F 4 PEHEEIT K EET4h &SRR i BEE R0 M
Tab.4 Effects of dietary bile acid on fatty enzymatic activities of turbot juveniles
- 23] groups
ind
AR index DI D2 D3 D4 D5
I& G/ (U/g) LPS 122.35+£3.85%  127.15+4.22% 132,94 +8.17%  134.50 +2.99%  139.67 +4.19°
HFIgEE/ (U/mg) HL 4.36 +0.29* 5.24 +0.47" 5.98 £0.51% 6.46 +0.73¢ 7.73 £0.15¢
H5 & 1 I5H/ (U/mg) LPL 6.35 +£0.47° 6.91 £0.36% 7.29 £0.17° 8.88 +0.70° 9.13 £0.52¢
*5 BB KEELLh & M iEE N ISR R
Tab.5 Effects of dietary bile acid on biochemical indices of serum of turbot juveniles
— . 215 groups
AR index DI D2 D3 D4 D5
AV EET/ (U/L) ALT 24.93 +1.68¢ 17.17 £2.35°¢ 14.20 £1.10° 12.00 1. 14° 8.75 +1.23°
AL/ (U/L) AST 47.90 +4.48°  39.77 +£1.03¢  34.10+1.73°  28.26 +2.06>  20.70 +3.11°
LB ERES/ (U/L) ALP 11.33+0.58*  13.33 £0.57®  14.67 £0.58" 19.33 £2.08°  23.67 +2.08¢
MEE/(g/L) TP 22.07 +1.40* 24.03 +1.72*  27.93 £2.04" 30.57 £2.57¢ 32.30 £1.14¢
MM/ (g/L) ALB 11.70 £1.10* 12.36 +0.21° 13.20 £0.26° 13.83 +1.52¢ 14.33 0. 49¢
Hih=Es/ (mmol/L) TG 7.82£0.95¢ 5.56 £0.25°¢ 4.86 £0.30° 3.71 £0.47° 2.53 £0.60°
$4 i [ %/ (mmol/L) TCHO 3.28 +0.08¢ 2.91 +0.21° 2.61 +0.39" 2.11 +0.07* 2.05 +0.06*
T BE N 2 1 JIE FE A/ (mmol /L) HDL-C 2.86 +0.09¢ 2.54 +0.26% 2.20 +0.45% 1.78 +0.09% 1.73 +£0.12*
A5 BE RS 5 9 BH [ B8/ (mmol/L) LDL-C ~ 0.37 +0.06° 0.32 +0.05% 0.30 +0.06%* 0.25 +0.03% 0.22 +0.03*
ke
= 100 v Ls
= 3 iWig
@t 80
[=] ~ s
§3 60 3.1 ARPFRMAETERY K EF L& ERKRE
>
g 0 48 P 4
= 20 S v N, ey B 2 A
E . ARSI BSINAE T ER BB 3 1R R K2 6T )
(] —
0 B ER LA R REERKERISR, 57

Bf /b time

BB EE XY K E 8T 40 & B R8I /5 R R
SET RN
Fig.2 Effects of dietary bile acid on cumulative
mortality of turbot infected with Vibrio anguillarum
[@5] L35/ NE FREARIFR ZH Z MR B (P <0.05)

Different small letters in same column mean significant differences

(P<0.05).

& 2

W8 ( Oncorhynchus mykiss) £ RIBF5E—2o Akt
AR R B IR A T KW A R AR, R
H, 3R RER T EHBANRBRRE
gt 1 ph O ET AU R VR T AR R A
Wi RER Y BRAFI I 3R, N3R5 T SR A sh A i)
KR, INER BT BRI KT T
R BR T RE AR E K 3% BF i) A2 R P RE , ELRAE Wi
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H(10% ) 7 fmAE 1 BR i 412 A 38R AR T 55 B iy 4
(18% ) fHZH THEZmHHEAHES S E
IR, FESE TR 2 1 1 BRI U 70% 24, iE AR
TASLIGEER, h A W, B RAVE AR A K
YER, M B R e 7 %4 & TR u R A4 R B A
KHREE 7, ALBEFET REFRNEH
MEAEN & RETEE™ S, S FEAAX
PR o

LI KT, LIS E RN IR, &47
RENT T IR R 26.5 g HRZZ6F4h SRR
R R ) B i& AR i Ry 0. 09% , X A>3 B 5 P
BB SRR R AR, TR LA H
BN & AR A ST B Y, T A B i B
RHELHRRERERME LR EH K. I
Hh BRSERI, SHLA N BE T BRI BEHE KRG , %
R¥E R BE X 324K (FXR) B0 , 40 i RE & B2
To FZALEE(CYPTAL) #e 5%, T BEARALAE 1R
AR O R, 7 T B K ] RS2
36 SR TorUIE AN 0 A/ U 1 L R %o R 3% 0 A B ) 5
M

BEE RE AR & B B3 in, 5256 M 4 UK
FLRN KHLIK A & BA T BB, MHER &
BETBENS X SERTRM " REH @
PR3 BFFIER, REEST KRR & &
SRR & BA BE EAEET ™ AL
B 7ERDRHR I & B —BUNETIR T, & IH TR
SRS, AKRIA T BE TR, W T
HERREUARR R
3.2 (AR AR B X K S 6T 4h £ A B X 15
=spA !

A SEI5E R B 5T 2 SRR AR (3 s
B JFARES B E B AREE) SR TE 4 (CH M =B8R .
JOEL 6T v 4 B i 1 JOEL D I 25 BE s 2R I
(B ) SR BIF 53 B T BR XS K 22 ST AL 4 B iy R 35 1 5
Wil o 0 T 1T 2 i 7 YR MAC 1) S B 6 , T g P
B R AT A U I e 10 O B IR, T I i 45
bR B THUARRR AR R B . ASEIR S5 R R,
3 FpAR I EERE 7 BEE RE TR & B i T R T
i, 6B RE Y R G Ao R 45 T T AR #F T AR i i A
R, REREEG AN & E AR BT 1 T, ST
I A = R S A R e
TR B AER 2 B R 1 O ) ok B ARG, X 5 7
B BT )I| 8 ( Paralichthys olivaceus ) | B B} 38 —
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B, ZEARNR BB RY BB T4 B
WAV s Bl S i 26 19 B Al 1 356 0 15 20 AR s i
Fh S INABTH BRI = T AR Y T, TR BT AR
A REXS I HEA — € MR VR L (H R 5 Z H At 35
FrRARIE o
3.3 fARPRMETRY XESTHERZES
=afA|

A SEI LA TN R A T I B M
PRGBS 1784 ) 8@ TN U FEJ5 60 h YRy 2R
FETHR VAN L o0 REZ8F RS, AN
SR B E R R PR VR MUK S HE 2 BE 1
AROL , TS TR R I ETh BB 32 5 7620 18 5 43
( Cynoglossus semilaevis) } KZ2BFE K A sh#) )
T 2% B 8 1 e R I B A 7 T B AR T K Y X
YRR, Aiep, WAV BRIEAR T K3
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Effects of dietary bile acid on growth performance, fatty enzymatic activities
and biochemical indices of turbot Scophthalmus maximus L. junveniles

HUANG Bingshan, LI Baoshan, ZHANG Limin, LI Huadong, SUN Yongzhi, WANG Shixin, WANG Jiying
(Key Laboratory of Restoration for Marine Ecology, Marine Resource and Environment Research Institute of Shandong Province,
Yantai 264006 ,Shandong, China)

Abstract: In order to investigate the effects of dietary bile acid on growth, body composition, fatty enzymatic
activities and biochemical indices of turbot Scophthalmus maximus L. juveniles, five isonitrogen and isocaloric
diets containing graded levels of bile acid (0.00% , 0.03% , 0.06% , 0.09% , and 0.12% of dry matter)
were formulated ( named D1, D2, D3, D4, and D5, D5 as control group). Each diet was assigned to
triplicate tanks of turbot juveniles with initial body weight 26.5 g for 56 days. The results showed that; (1)
Growth performance and figure indices were increased by dietary bile acid, and indices of D3, D4, D5 groups
were significantly higher than D1 group, but there were no differences among them. (2) Crude lipid and
crude ash contents of whole fish were decreased, while crude protein increased by dietary bile acid; Crude
lipid of muscle decreased, while crude protein and crude ash increased. (3) Lipase and lipoprotein lipase
activities increased at first and kept stable then, but hepatic lipase activities kept increasing. (4) Alanine
aminotransferase and asparate aminotransferase activities were decreased while alkaline phosphatase activity
was increased by dietary bile acid; total protein and albumin contents increased while triglyceride, total
cholesterol, high density lipoprotein cholesterol, and low density lipoprotein cholesterol decreased by dietary
bile acid. (5) Cumulative mortalities of D3, D4 and D5 groups were significantly lower than that of D1 group
after being infected with Vibrio anguillarum for 48 hours. With WGR as evaluation indicator, broken-line
regression analysis showed that the optimum dietary bile acid of turbot with body weight 26.5 g was 0.09% .
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