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BB 71 & X & £ (Ctenopharyngodon idellus) i 4 1<

EBE. ALAEFE S RIELEEENZIE

gAf Y EHET w5 AXF' A g TER
(1. PHRRFRER XK R R MR GEH K A EME IR E AR5 PR i R E 0 %
K 402460; 2. VO VA X ARMEFEBOK T RHEFR T fig® 850002)

= H #F 5% FB v+ B 3t 2 1 (Ctenopharyngodon idellus) 4 K P a8 . JIL A & = iR 40 Bl fh B V8 1 ey
B, RBABERE H(13.1120.58) g thE & 540 B, MHL K 6 NI, 45488 B B VR e
40, 75, 150, 225, 300, 375 mg/kg 9% A% &7 HH(HLE B & & 34.56%, K 13.54 Kl/g),
A N 60d. ZRE R, FAMETEBRIKZ NI, Fé B EL(WGR), # % 4 KE(SGR)H
B EFABE TR AR, BHEETBRRMEN 300 mgkg ik E & AE(HF K 281.18%F0
2.23%/d); R R B(FCRN 2 & T e BBy A%, EA B A mok-F o 225 mg/kg B 3k & (K (E
(1.26) M1 Z K [E A 7 #2 7] %1, WGR, SGR . FCR % 4 7= I fit & {4 B, 7+ B 7w K P20 71 o 22215,
265.00, 242.86 mg/kg, LI E A AMIE G EMMEAR A MENE T E LR TR EATRENT
fHS, HEAREGENE R EAR B R AR 17 & B R E 8 9 14 B 0F Ve 3 bR 3 %
RmEREMERAGTGE THOAS, DR, EENEARGREE2 A KER, AL
R, BRERAEEG TR, AELXNA R, AFARLRB Lo HMEEE. LA SR K E KRR

SEFE, HAH IR E A A i E Y 222.15-265.00 mg/kg.

KA

thESERE S963.73 ICEkERIDAD A

IEL T iR S L ] Pt A O = A 14— 2 [ A e
BR(ERYE, 2011), W5 S ALIE i BRAR 7 44
o R PRAR 7 Tl P A P B B L R A A 2 ) 45
AL, 58 42 A AR BRI ) 1 P, 5 O BE AR 17
P2 1) T AR AR (B T, 2008) 5 RIS, I IR 2 3
Yy lni RSP B FLAR R, w02 1 N 7 B 4% i i v
P AR AT . (2015 5E R M, fEE R
FIELTR o A TR 1 B 007 I A 9 i PR 7 A R e ik

g B AKMER; AT AR HABEERE
XEHE  2095-9869(2017)02-0099-08

82.35%, B X MR HE R T 55.56% ; L HTZE(2015) 4 E ,
TE 35% 0 = e R R AR AN 16.70-150.00 mg/kg AR
A 5 4 K B (Rattus norvegicus) S %, H = #
1 I R G A T R B IR 7 2R B B AIK% E T 2R
[ IR & B (LDL-C) /K-, 15 BA i 300 4k () IR ] 412 fifi
FEMERE B Y R BRI . MR A (2003) 98 B, I
TR e i k6 £ (Car assius auratus)2E K, & w5 Hm R
AR, BEARMMELL, deEaiRs . R, —
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JE VR BE A IR R AT AR R R IR A R FLAL, R A A
7111 (Rachycentron canadum) ()34 5% | R A& 4 il
W B TR (R B 5%, 2010), HAEITFER v 25 W T 95
W, BHAERES HF 5 HLAEE (Norlin et al,
2007; Thomas et al, 2008) . il & % EU& [ F(Copaci
et al, 2005). F&FFIAR(ERE A, 2011) & B A 42 9
(PR A BESE, 2008) %54 . HAT, BV 7R
(Ctenopharyngodon idellus)H T 77 B A 438 . AT
FEAIRT A [R) JB T IR /K %o ot A R RE L LI 55
BT FAE A BTG P RS2 R, DA IR R AR A i G
Tk b g AR AL R S
1 MB5RFE®
11 SEISER

DAY . TR SRR ARRISE AR R, bk
JE I R ) R e R AR} 43 ) A A ARDR AR I 0
75, 150, 225, 300, 375 mg/kg AYAHIHFR(IEITER th
IR IR R B w4 L, A RO o 1 T 5O
15%) B il 8 6 45 &0 55 e SE g inl Rk, fal ek Uk 2 i
JEik 60 Hiffii, £ J5RHE R e I By RIR
G5, s = /N AL E AR 1 mm A5
B, HARBT S F-20CHRAF . FEmb R 7 LS
FEM T 1,

12 XREPRERAFERE

S 6 £ ) 1 S DR T ORI % A 4 1 TR — itk 2 g
FIgh e, WG 3%-5%A9 5Kk I 35 A 37
o, BFE 10 d 5, SEEUERE . JCOE . RIIRIREN
(13.11£0.58) g Ay HLfH 540 B, FEHLI N 6 1SS256 4,
W 3AEL, BNER 30 BEKM, BEUKsE
TESZI K AR (1.2 mx0.4 mx0.6 m)h . 43 545 M AN [
B FR K F B SE B i ), FREE I TH] S 60 do R R
MIE P 3 YR (08:00., 12:00 F1 19:00), SZH M|, 45
Kok 1k, FREok 1/3, KiEHEFEE 25-30°C,
pH {H 6.5-7.5. F%>6.0 mg/L. NH3-N<0.2 mg/L,
NO,-N>0.01 mg/L. 4 H Wil 525 fa il 5 & 17 0 Fist
TR
1.3 HEHXE

FE S0 45 AT — RO SIS LR 24 h, X 4% SEE
AKAE P B A BRI GE T AL, 43 NS SE R4l
FHBENLAMERL 10 B, 37 50 mg/L ) MS-222 iKWk
e, PRI AR o B PIBE, 43 B R TR A 3
WERBENMEY, KBREN . BRE, AR

&1 ERAREC S REFRER( %)
Tab.l Composition and nutrient levels of basal diet
(Dry matter basis, %)

Jte Gl (e %y 8
Ingredient Content Nutrient Content
ff1 4} Fish meal 10  [#HEE M Crude protein  34.56

MU Crude lipid ~ 6.12
WK 4> Crude ash 9.76

K Soybean meal 23
3ZH1 Rapeseed meal 25

i1 Cotton meal 8 |k Moisture 968
UK Wheat middling 22 |44 g 13.54
%k 2 Wheat bran 5 [Total energy (kJ/g)

1y Fish oil 4

ikl Premix! 1

FAALNBm

Choline chloride

Wi — &
Ca(H,POy),

1

1. & BURE 4 T e RHZ At . 4842 3R A 2000 1U,
i C 300 mg, ZEEZE D; 2000 U, 44 E 100 mg,
AiEE Ky 10 mg, 4542 B, S mg, 4% B, 10 mg, 4
H£E B 10 mg, 44K By, 0.02 mg, B 100 mg, 2
FRES 40 mg, EWE 1 mg, MR 5 mg, WLEE 100 mg,
FeSO, 7H,0 600 mg, CuSO,4 5H,0 15 mg, MnSO,-H,0 80 mg,
ZnS0,4-7H,0 300 mg, KI (1%) 60 mg, Na,SeO;-5H,0 (1%)
60 mg, CoCly-6H,0 (1%) 7 mg. fal#hi 37 s 43k S {E

1. The premix ingredient provides vitamin and mineral
for one kilogram of diet: vitamin A 2000 IU, vitamin C 300
mg, vitamin D; 2000 IU, vitamin E 100 mg, vitamin K3 10 mg,
vitamin B; 5 mg, vitamin B, 10 mg, vitamin Bs 10 mg,
vitamin B;; 0.02 mg, nicotinic acid 100 mg, calcium
pantothenate 40 mg, biotin 1 mg, folic acid 5 mg, inositol 100
mg, FeSO,-7H,0 600 mg, CuSO,-5H,0 15 mg, MnSO,4-H,O
80 mg, ZnSO,4-7H,0 300 mg, KI (1%) 60 mg, Na,SeOs-5H,0 (1%)
60 mg, CoCl,-6H,0 (1%) 7 mg. The feed nutrient contents
were measured values

(4 AR BRER K oh e T R B 4R T, K T8 23 O i
. iR s TR, BT SCE 6 785 LU 14 LA
EEINUA, FTRE AR AR 0 SR T IBEE | 45 Bl K UL
R, ARG % A-80°C kAR Th A& 1 o

14 IEWREINRE

141 ARBEseegmE ARSI SR T
FAAMIGER R AR R, IR,

1 H % (Weight gain rate, WGR, %)=(W-W,)* 100/,
7€ 1 K & (Specific growth rate, SGR, %/d)=
(I'Wi—InW,)x 100/t
T8} Z 8 (Feed conversion ratio, FCR)=F/(W~W,)



%2

R A FN4E: JIH I 2 % % £7 (Ctenopharyngodon idellus) i 4= K PERE . LA

s

IR I B PR 1 Y 32 R 101

BTG Z (Survival rate, SR, %)=100xN,/N,

A, W, W 43550 A S 56 A 4] U 44 B RTZR
RTE(Q), t SLHRMFE](d), No. Ny 7351 SEHTT 4R Al
SORATI R R, FOV R E(g).

142 FIAH B ALA B IR RS 60 S 55 )
Ak S S 56 £ 75 0 AL PR REL A 1 R L G R T
(GB/T 6432-1994) ; MR R H 2 [CHh £ 400 2 (GB/T
6433-1994) ; /K 73 R H + 4 5 (105 °C ) I % (GB
6435-1986); MK 53K H 5 45 5 K€ (550 °C ) 72 I
(GB/T 6438-1992),

1.4.3 HALEEE LA N E LTt 9 10 ) 45 = R
MG 55 (2015) A J7 v 1l A 45 B I L TR 7 4L il
o WL m I nT e . i . 5 I R I 44 4 43 )
B IFFRE S B 2 T H E 5 20 59 4R HER K,
M KRB A KRR e, HE LHLE
3500 r/min 3 T &0 20 min, B F I AR R L G
WAREUR , PR T 4CokAR R, 005 34 FL B A 5
P o 2 1 BEG PE R FH Folin- kil 5 (P il K229 R
1979). & B IGPE AL E U : pH 7.4, 28 C AT,
Ph 1% IS8 ORI, B R B A A Bl 1 pg &
AMRIEE A 1 ABEEPE AL (U) s ek B PR R
TER - (A I (P I REZEAEYI R, 1979) TER
TEMERANTE XN pH 7.4, 28CA&MFTF, 1 g4dl4lE
JEEWIE T 30 min, /K% 10 mg JEM T 1 DTER
FE PR AL (U) 5 G T 2 2R ) 3R 0 B ROV i 2L
K S (P I R 2 &R, 1979) 0 BB D7 BT 1 2R
PIESCH: pH 7.4, 28CEAMHT, 1 g H4E 1 h =
A 1 pmol TS IR TR BB &R 1 ASBERE M ERAL(U) .
15 HEFKITS5AE

SCEOHCH DA SE B E +hR E 25 (Mean£SD) R/~ , R
JH SPSS 19.0 H i HL[K 5 5 2243 BT (One-way ANOVA)

HATEE G, RS 2%, P Duncan (K7
T2 E kg, E5REKFER P<0.05,

2 ZER59H

21 BEHENES 4SRN

FH % 2 W1, SEEG R ) WGR ., SGR ki IR
THER VSN 3N 5L 5 B THE T RS, BAERTT
TR IS B 2k 300 mg/kg B IA# A K, 200 A
281.18%F1 2.23%/d, WGR I 35 5 T-%f R 2H (P<0.05) ;
SGR B4 150 mg/kg 411 225 mg/kg 222 53 i & 4h
(P>0.05), %2 THRA LA (P<0.05), LIk
W FE AT %0, S8t WGR . SGR Y [R109 5 #4351
FY1=0.0023X>+1.0219%+159.83(R=0.8789)(&l 1).
Y,=—0.00001X>+0.0053X+1.0693(R=0.9039)([&l 2), 7E
AR 1) d5e 15 25 43 N AR AT R WGR LSGR 1 fe KA,
I Bk XoF 7 4 AR R A B ik 4300 R 222.15 mg/kg I
265.00 mg/kg; FCR it AR i 75 o a2 A8 338 i iy 2 58
TREE LT ES, HAERRT BRI E R 225 mg/kg
A, M 1.26, %15 300 mg/kg 2H 2% 5N & (P>
0.05)51, I AR T H A2 4% 52 5041 (P<0.05), FCR (1 [H]
A5 Y5=0.000007X°—0.0034X+1.6886(R=0.8589)
(K1 3), FCR fRe/INF IR R 7S Ntk 242.86 mg/kgo
SIS ] 4% SE I ZH B SR 22 5 12 (P>0.05).,

22 MBHEBME&NAEFRES RN

H1¢ 3 T %0, B AT RR A IKSE i3, 5050
o LA HAL R e S TR S TRE ks, |
TEVRINKE- N 225 mg/kg BHRARCH 3.51%), & EE
fFXFELH A 75 mg/kg 4H(P<0.05)4h, HH AL
B4l 25 5N i 2 (P>0.05) 5 KHLAE 0T & it DU 52 5 BT
JaREIRr A LS, HAERHIR & it 300 mg/kg B

%2 BEAERRIK X E & A KB R I (P B AR E 22, n=3)
Tab.2 Effects of dietary bile acids on growth of C. idellus (Mean+SD, n=3)

JEFER 7K Levels of bile acids (mg/kg)

Iji H Items

0 75 150 225 300 375
WITE Initial weight (g) 13.19+0.03  13.02+0.01  13.11+0.04  13.07+0.06  13.23+0.05  13.06+0.04
KT Final weight (g) 35.7542.30°  39.82+1.01°  47.14£2.93° 48.27+4.44° 50.43+£3.05° 39.59+1.86"
R Weight gain rate (%) 171.0445.40* 205.84+9.08° 259.57+5.39° 269.32+7.40% 281.18+6.759 203.17+6.06°
5 2 K Specific growth rate (%/d)  1.66£0.06°  1.86£0.09°  2.13£0.11°  2.18+0.17°  2.23£0.08°  1.85+0.10°
)k} 2 %X Feed conversion ratio 1.65£0.02°  1.52+0.07°  1.42+0.04°  1.26+0.03*  1.30+0.05*°  1.53+0.11°
FE3% % Survival rate (%) 98.89+1.92  98.89+1.04  100.0+0.00 97.78+2.13  98.89+1.28  98.89+2.09

e R, MFEBAR TR0 TR 22578 35 (P>0.05), AFJAIRTRER R 253 35 (P<0.05), T
Note: Within the same row, values with same superscripts or no superscripts indicated no significant difference (P>0.05),
values with different superscripts indicated significant difference (P<0.05). The same as below



102 ook B

%38 %

. 350
8 ¥=0.0023X7+1.0219X+159.83(R?= 0.8789)
2300}
a *
5 250 "\
2200 & «
4
150t
+?Jrloo-
® sol Xon=222.15
i
0 50 100 150 200 250 300 350 400

AHITERIKE Levels of dietary bile acids/(mg-kg™)

B B BRAS N K P X e £ 1 o AR A5
Fig.1 Eftects of different levels of bile acids on the
weight gain rate of C. idellus
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Fig.2 Effects of different levels of bile acids on the
specific growth rate of C. idellus

o
5 1.8

= 1.6
=}
214 \k_/{//{

12 *
S 1.0
208
8 0.6 |¥=0.000007X>-0.0034X+1.6886
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Fig.3 Effects of different levels of bile acids on the
feed conversion ratio of C. idellus

Xmax=242.86

(R 15.05%), %5 150 mg/kg 4101 225 mg/kg 41 TG
2 5HMNP>0.05), BT HAZ L (P<0.05);
LB ALK A FUK 53 T6 A 22 5 (P>0.05)

23 REH BN E&HLEEE LRI

% 4 RTAL, JEFRR WS I K S 5 £ 3 Fh s
AR, S T S BRI, B
Jgs 17 T % E A9 Tt %) 375 1 2 i AL R I A 1) 2
RS FTHE R AR S i 25 B R AR
B T A A R R R I 150 mg/kg Bt 376 1 i
ISR o J R R g e %) 28 F3 s M 2 T HoA
25 SEBG AL (P<0.05), 1 i 2R 1R M S R R K-
h 0-75 mg/kg B Y25 58 18 2 (P>0.05), H i & T
Hof £% 92560 2H (P<0.05) 5 Hh i B JHF e e J s Tt 4 A
225 mg/kg A fsk, Hilm G DB PELE 300 mg/kg 4
ok, 5 P IR WS e 150 mg/kg dldcm, HIY
T HAB A 5L 56 4 (P<0.05) s i I 5 i Ve ) it
TEPETE 150 mg/kg w5, H IR Fi A% U6 # S Pk 5
RHT AR KSRy 75-375 mg/kg B 25 7R | & (P>
0.05), 1M J& M Y B it 06 M 0 T A e Al
(P<0.05); M 17 B I I Ve 3 Mg M U ZE 300 mg/kg
AR, b VE Ry S T TE R R K T 225—
375 mg/kg B} 22 5 A B 35 (P>0.05) , T R v 03 it 115
Fr5 225 mg/kg 1227 AR EP>0.054, BEEHT
HAh 4% 52504 (P<0.05).

3 itig
3.1 MEHEWES KRS

NRyT R Re 2L ARG DT , 97 BB T 5 e i e e 2 fl
TR, AR 0 0T B 17 i T AR i, B s e Ak A I 1 A
#(Chou et al, 1996). #f H B 4E(2015)WF58 &8, Tk
HOAR I — € & IR T R g A SR 4R i (Rana
catesbeiana) A KB, HAHTT RS N4 200 mg/kg
A AR AR R IRDRLSCR AR B R B v
HHRRASINE>300 mg/kg W Al i 35 52 iy 4 8 £ (Y 34
RN 2R (A 45454, 2010), Deshimaru 25(1982)
N R, TR N RE 25 R R fig W 35 A R
#ifi(Seriola quinqueradiata) )4 & R F AR AR [6
BF, AR 1% e B 2 5 R 32 6T (Scophthal mus maximus)

#£3 BETBRAMKENEGNAEFRRI M
Tab.3 Effects of different levels of dietary bile acids on the muscle composition of C. idellus (%)

1ji H Items

AE 712K Levels of bile acids (mg/kg)

0 75 150 225 300 375

7K 43 Moisture 78.69+0.62 78.47+0.75 79.02+0.29 78.83+0.81 79.14+0.55 78.71.40.46
MFE MR Crude protein -~ 13.66+0.14° 14.07+0.36®  14.38+0.28™  14.73+0.10° 15.05£0.69>  14.17+0.22%°
IR Crude lipid 4.98+0.08° 4.16+0.12° 3.73+0.14% 3.51+0.13% 3.39+0.18% 3.80+0.27%
R4y Ash 2.67+0.04 1.86+0.08 1.81+0.15 1.90+0.11 1.84+0.72 2.09+0.18
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Tab.4 Effects of different levels of dietary bile acids on digestive enzyme activities of C. idellus (Fresh matter base, U/g)

i H Items

JH R 7K Levels of bile acids (mg/kg)

0 75 150 225 300 375

HEHNE [ Foregut 7.36+0.21° 9.54+0.15%  10.31£0.27¢ 8.69+0.31¢ 8.25+0.56" 7.95+0.52%

Protease 17 Midgut 8.08+0.41% 8.92+0.39°  10.59+0.40° 7.90+0.55 8.19+0.64° 7.79£0.46
J7i % Hindgut 8.67+0.10° 9.68+0.12°  10.66=0.42" 9.35£0.09° 8.87+0.29° 8.27+0.08°
JH T A 8.68+0.20° 9.64+0.06°  10.26+0.36° 9.75+0.09° 8.48+0.26" 8.48+0.26"
Hepatopancreas

fRIViE Wi/ Foregut  206.15+29.51*° 255.56+88.53° 281.11£51.11°  306.67+51.11¢ 415.72£193.50" 383.33+0.00°

Lipase rfif; Midgut  385.04+£78.08°  415.71£106.39° 654.22+51.11°  739.417+59.02" 487.26+156.15¢ 470.22+51.11°
J5 1% Hindgut  369.70+29.51° 402.074+78.07¢ 492.37+59.02°  424.22451.11° 315.19+59.02° 267.48+29.51°
T e e 345.85429.51°  403.78+88.53° 511.11+102.22% 606.52£59.017" 534.96+59.018° 429.33+153.33°
Hepatopancreas

VE¥IEE i Foregut

Amylase iz Midgut
J& W Hindgut
JHF IR

227.81+£7.22°
252.04+4.85%
239.74+6.28*
246.46+2.84°

241.71+1.30°
254.18+5.83°
265.0145.49°
255.16+3.13°

242.03+1.86"
254.10+0.85
277.64+2.74%
264.19+4.41°

240.39+0.28°
261.73+3.69°
251.88+6.68°

294.71+1.73¢

240.39+1.24°
266.65+1.99"
240.56+2.22°

299.14+5.22¢

240.56+1.24°
264.68+2.80°
234.3242.26

250.24+4.13%

Hepatopancreas

AR A ORI (SR, 0 BRI R R R
BANEB S, 2014), ABFRH, LKA WGR,

SGR. FCR #5 H 72 78 in /K - 22 B 4 1) il £k
KA o Mt TR R HT Al AL, YR R A K
1E 239.61-265.00 mg/kg i, AJ g E PRt il A K,
PE R FRDRIACR AN TR, S5X) A AR B2 Anguilla
japonica) (Maita et al, 1996) . AT fi& (Oncorhynchus
mykiss)(Wi G KI 4§, 2002) . 5 B 44l Carassius auratus
gibelio)(IF K W 4%, 2008)55 fiff 78 45 R FA—F, Bt
BH A ARk v 338 et i) AR R TR A 2 i A e
e, HATRER A B, My EA A E I E 1R
HIHUZSE, 2010), e ipiafaR, FlThmiEhs
T At 0 0 0, 8 o 28 14 A K B8 VRDRL IO o
Hok, B RRA R TRE P B LAk, AT A2 X A 1y
FTH AR R R, DT 20 88 1 B (RO 1L A4S, 2015), 12
EEAAER B =, IAVTIR T4 = s xR RS SR T
AT AR R AR RN 200 mg/kg A4 A % A 4=
e X A} B 1 J5 R T 1 2 L Ak R A8 X R 4 4 i)
P 73.47%H 77.92% (B ESE, 2015); EHRZE
(2006)V &, F M 800 mg/kg FY B I 1R 7T ff K 225 6 it

TR AL RIS 1.5%, KB b RiE S
3.0%, Ui B IE R ] {12 40 28 o) Rl o 35 40 o 14 3 Ak
A, R H A K R . FAE(2010)2 WK, #¥in
BB VT R AR W] I SRR AIC P [CIR EF (Macrobrachium
rosenbergii) ()il RE ZR K, H G LI B 24 T0 B I R
VLA RE TR X K = s A K RS2 P SE g v 4 | AR K
BBz . SEER T A B SR AN R A — R B 25 57

32 MEHEBEXME&NNEFRS I

ARG, I R B AT R AR 2 f0 L R o A 7
W, e EHEARN TR, S EY M
JABH248, 2010)  REZBE(FNEZ S, 2014; BN 1L,
2015). B A EF(EESE, 2010)P%5 YT 57 45 S FE A —
o UEWIIRT PR BECGE SR S LA & 5T . IR R e
TR SR N G 105 09 53 M, $20%5 PUFA 76 (R i i T
WCRI A FH 2R (P2 45, 2014), Watanabe 25(2006) 57
0, AEIT R BT K BL(Rattus norvegicus)# (4 g 1
MR G B BB AR TR 3Z R (TGRS), M2
JitL PN A A R (c AMP) R R BR B R KT, iR AL
PR SR AT R, 48 AL o i M 2 0 A R

1) Wang Y. Effect and mechanism of several non-mutritional and non-pollution additives on turbot (Scophthalmus maximus
L.). Master’s Thesis of Graduate University of Chinese Academy of Sciences, 2006, 26-33 [

, 2006, 26-33]

2) Wang H. Effect of different lipid sources and bile acid on growth performance and fatty acid composition in
Macrobrachium rosenbergii. Master’s Thesis of Yangzhou University, 2010, 64-72 [

,2010, 64-72]
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2 )R 38 %

, BCEERRNITE S AR N Gz, BEAR A (AR AR 17 /Y
iy HBVT R AR W B2 e 2 Dk U OR B R
(BB, 2015), MUk, RHIAR T8 3 42 0F 5 4 i
05 53 A AR T T 2 e e 2 P B, A R SR S AR N AR
H BT, R, BB BRI T R I B A A L
L, RRAIR T SR 0 28 1R 7 I & AR i T R RS 4,
2011), B RH TR 0T A5 20 b 235 7K = sh W LA 757
SR, i SR i B 5 TR S e R D T
L, 90 B A R v I A K A
33 PR BN EEEUEEENFN

TH AR Tl 35 P 2 s e sh i %o 8 3R W T AR BB T 1)
RS IR BEUENSE /N P BE 7 8 B S0 R A 3%
PE 0 i s Wi A O % #E AR, JF Be 4 o O il O
(XA, 2010),  [AIE AR TR HLAT Rk 09 A= s
A LAFR A3V A M 38 N 25 W h BR T 1 43 0, O
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Effects of Bile Acids on Growth Performance, Muscle Composition and
Digestive Enzyme Activities of Ctenopharyngodon idellus

ZENG Benhe'?, LIAO Zengyanl#, XIANG Xiao'", HE Wenxiao', CEN Min', HE Shamchengl

(1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education, Key Laboratory of Aqucatic
Science of Chongging, Department of Fisheriesin Rongchang Campus, Southwest University, Chongging 402460,
2. Ingtitute of Fisheries Science, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lasa  850002)

Abstract This experiment was conducted to study the effects of dietary bile acids levels on growth,
muscle composition and digestive enzyme activities of juvenile Ctenopharyngodon idellus. Five hundred
and forty healthy fish, mean body weight of (13.11+£0.58) g, were randomly selected and divided into six
groups, with three replicates in each group (30 fish/replicate). Each group was fed a diet containing bile
acids level of either 0 (control group), 75 mg/kg, 150 mg/kg, 225 mg/kg, 300 mg/kg and 375 mg/kg for a
period of 60 days. The results showed that the increase of dietary bile acids levels resulted in an initial
elevation of weight gain rate (WGR), specific growth rate (SGR) and followed by a decrease in WGR and
SGR when bile acids was 375 mg/kg in the diet. Furthermore, inclusion of 300 mg/kg dietary bile acids
produced the highest WGR and SGR (281.18% and 2.23%/d respectively). By contrast, coupled with the
increase of dietary bile acids, the feed conversion ratio (FCR) decreased initially and then increased. The
FCR reached the lowest (1.26) level when the dietary bile acids level was 225 mg/kg. Based on square
regression analysis, to optimize each growth parameter: WGR, SGR and FCR during C. idellus juvenile
growth, the most appropriate inclusion levels of dietary bile acids were 222.15 mg/kg, 265.00 mg/kg and
242.86 mg/kg respectively. The crude lipid of muscle during the experiment decreased initially and then
leveled out, while the crude protein of muscle increased with the increase of dietary bile acids levels
(0300 mg/kg) and then decreased. Similarly, digestive enzyme activities of segments intestinal and
hepatopancreas had a tendency of increasing with the elevated bile acids inclusion and then leveled out at
the end. Results indicated that certain range of dietary bile acids levels could promote growth, fat
metabolism, reduce fat deposition in muscle and improve meat quality. In conclusion, the bile acids
supplementary level of 222.15-265.00 mg/kg is recommended for growing juvenile C. idellus based on
the consideration of digestive enzyme activities, meat quality and growth performance.

Key words Ctenopharyngodon idellus; Bile acids; Growth performance; Muscle composition;
Digestive enzyme activities
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