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Abstract: This study investigates effects of different bile acids on growth performance, serum biochemical
and lipid metabolism indexes of spotted seabass ( Lateolabrax maculatus). A total of 240 fish ((16.00 =
0.50) g) were randomly divided into 12 tanks. The fish were fed with basal diet, diets supplemented with carri-
er bile acid, bile acid NE and liquid bile acid L, respectively. After 8 weeks of feeding, samples were collected
and analyzed. The results showed that, compared with the control group, bile acid NE group significantly in-
creased the weight gain rate (WGR), food intake ( FI) and the serum lysozyme activities ( P <0. 05) ; liquid

[YFE HHA] 2023 -04 -06

[(E€mB] ExREKar=-HERIER “MEHIERMEFRAEAMI (CARS -47)

[EEEN] WMEEE. BFE (1986—), Ht, ##, NFKZNWE RSB T 5, E-mail: lukan-
2le2007@ 126. com

http : /xuebaobangong. jmu. edu. ecn/zkb



- 194 - Rz (ARBIERD) 5529 %

bile L group significantly reduced the WGR and FI (P <0.05), and no significant effect on serum immunity
was observed (P >0. 05) ; however, carrier bile acid had no significant effect on WGR and serum immunity (P >
0. 05) . Compared with control group, other 3 bile acid supplementation groups significantly decreased the activ-
ities of serum glutamic oxaloacetic transaminase, liver acetyl-CoA carboxylase (P <0. 05) . Moreover, bile acid
NE group significantly increased hepatic lipoprotein lipase activities (P <0. 05), and improved the liver tissue
structure. In conclusion, bile acid NE could improve fat catabolism, reduce fat deposition to maintain liver
health. Based on the comprehensive analysis of growth performance, serum biochemical and lipid metabolism
indexes of spotted seabass, the bile acid NE might be suitable form for the supplement of bile acid.
Keywords: spotted seabass ( Lateolabrax maculatus) ; diet; bile acids; weight gain rate; lipid metabolism;
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Tab.1 Compsition and nutrient levels of experimental diets ( dry-matter basis)

AT %
A% Xt BEZH WARMRITRE IR NE4 WiAHEE L4
1ok 32.00 32.00 32.00 32.00
A 32.00 32.00 32.00 32.00
X 3 8. 00 8.00 8.00 8.00
[/ RER=g 2.00 2.00 2.00 2.00
o 7 T A 14.50 14.50 14.50 14.50
M 7.50 7.50 7.50 7.50
JrkH ey 0.70 0.70 0.70 0.70
WL — 455 Ca(H,PO,), 1.50 1.50 1.50 1.50
ey BERR B 1.00 1.00 1.00 1.00
MM YER 0.80 0.73 0.75 0.33
SR NG [ERRRIA 0 0.07 0 0
JEH:E NE 0 0 0.047 0
TWARNAEE L 0 0 0 0.47
AR R 44.47 44.24 44.32 44. 40
BRI HLAE Wi 12.90 12.90 12.90 13.10
K5y 3.22 3.39 3.23 3.33

. BT wBuREE A MgS0, - H,040 000 mg, CoCl, (1% ) 1000 mg, MnSO, - H,0 500 mg. KI (1% ) 1000 mg.
CuS0, + 5H,0 200 mg., FeSO, - H,0 2600 mg, ZnSO, - H,0 1500 mg, Na,SeO, (1% ) 500 mg. BilE#250 mg, k%
450 mg, ERFRMEMZEE2 mg, VB, 1 mg, VK, 100 mg, JJUEE8000 mg. iZHR%ES 600 mg. HHALNE 2000 mg. ML 200 mg, 44
£ 12 mg, VA ZEHE 320 mg, VD, 50 mg, a-EFE 1200 mg, ZAHEMERR 1500 mg,

1.3 tH#mEE&E

FERRAERT, WA ARG MU 24 h 5, ] MS-222 FREFF (1:10 000) JFREY, FH20 BIFR T A1
WA, REREYLER 3 BAMRIRIRAE, HT 20 s o, SREILE 10 B, (FHTHFH
(1:10 000) MREF/E, H 1 mL JCWE S 4% T R & K0, BUh mmE T 4 CrkAEFE 12 h )5,
2500 r/minfZ.0> 10 min, B2 MG E T -80 CUkFAE, T MiE L adr, Ris, FEHLLE6 B
i, MBI, BiE, JEaFRE, Hd 3 R pFIE AR ARG S AR T - 80 CukA, HITAT
WERGEIE PRI s 53 3 R I 2 F Bouin’s W, HFHFIEY)H LS,
1.4 H&SWESNE
L4 1 RS

St SRR . MR . UK 0 E 2% AOAC M5k, KA FIHLA 105 CfE ik
TR, KRG (& [k, MUK 43 550 °C S 3h ekl e
1.4.2  AAeFshrile

LV V5 TR T PR R P i s A DN G . A B g TR WA I AR P A5 I ot T P R I AR
2y HI =R, R RS R BRG] GPO-PAP ¥k, IR AN . AFASEE R L (o, IRiR&
RN BT A FRAVBEE MR A Elisa 15 Ml o050 6530 o WG S e W Rl e . A i n) &3 0 g
RS TREARAR, B ESZIA,
1.4.3  JHHEHZ

HE et ] F il & 5% . B e i N E e Wi, Y18 (0.5 em x0.3 em x0.3 em), I
WK, FHZWREY, SEHAa, U1 B S R AR -2l el e o, ok A8 A,
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FHHAE T CX23 BB mgs ., Hild,
1.5 HEAXSHIENS TS
FHICHITHR AR
HHEAR (%) =100 x (RIEE -F)KE) A)EE;
Tk R = TRHEA R, CRIRE - PIRE) ;
EEBCE (%) =100 x (KIEE -#IAE) / (BARBEARSE);
BER (g/B) =100 x filRHEA /W) ih 50k ;
AL (%) =100 x fFEE /1A,
MEREH (%) =100 x (@ JEE/ K,
AEWEE (g/em’) =100 x fRE /ALK
A BRI R ) SPSS 23. 0 AR TR E Ty 2253081 (One-way ANOVA) , &5 5 LISFEI(H + brife
23R, FH Duncan [QIEMFEZEILES, DL P <0.05 AR B EKF,

2 #HR
2.1 AEIBEH B X FE 85 4 K B 220

RG] A AL i o BRSBTS, B R 100% , fi 2 2 nl 1, SEEmbGaRiAl e, gt £
NE 5kl 2 Bt mAE B i %, PR IKAEBT IR (P <0.05) ; ISIIRRIARE L A9k & i
FIRARAL B A R (P <0.05) ;5 2R MRHE TR (4 GR) R 46 5 () 38 B SR | R B SR C R
(P>0.05), MHEFHAMSLL, XTRAMEHERIL (P<0.05), FSARMNER R, EARICE,
AR TR EES (P>0.05),

®2 AREFIBETERNESHEKZIM

Tab.2 Effect of different bile acids on the growth of L. maculatus

A it iR 4 BRI R4 B2 NE 41 WAARRRE L 241
HER/ % 543.89 +15.47" 513.40 +10.50" 570.26 +7.82° 495.11 4. 46"
T AL 1.14 +0.03 1.13 +0.02 1.15 +0.02 1.17 0. 02

BB % 2.00 £0.05 2.00 £0.03 1.97 +0.04 1.94 +0.04
HER/ (g B 96.09 +0.88"™ 93.37 £0.92" 99.53 +1.24° 88.89 +0.65°
A Lt % 1.21 £0.01 1.19 £0.03 1.17 £0.03 1.08 £0.03
JEHEE/ % 7.40 +£0.34" 6.81 £0.22" 5.97 £0.36" 7.13£0.17*
AR/ (g« em™) 1.79 +0.01* 1.98 +0.02" 1.89 +0.01™ 1.86 +0.05™

& AT EEE R T A FROR 2R B (P <0.05) 5 Rt P RMRSCC PR 2R A BE (P>0.05),
2.2 AERBA BN A4 & 1AL PR 8 AR S0

FHE 3 AT, SXTRRZIAR LG, AR IR 41 FAR M R NE 4148 6 4 fa opL A i 19 7% &t 25 P AIX
(P <0.05); T = BE B2 s i 285 0F A6 5 (LR v K 53 RLRE I FOHL IR 23 & ¥ e W 352 (P >
0.05) .

2.3 AEREHER LS FE AL IR I
4 nlg, AT HABKS LA, TR NE 4 his mbBsa s vk 5425 (P <0.05); S5XE
HAHLE, AR ER AL g SR R IR E R R M S R E N SRR E RS (P <0.05); M
BT PP RTE RS AL, X HRAL 0 45 R AT = (P <0.05) 5 SXFRRAIAH L, AR R IR
INAXS AR S NSO RERR G . FRYEREIRNS | 45 NI 2 MRS PR AN HH il =R S =0 &5 (P >0.05),
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Tab.3 Effect of different bile acids on the composition of whole fish and muscle of L. maculatus

AT %

2, popileE| AR R 21 BILE NE 4 TAARRERE L 41
Ko 68.43 £0.36 67.23 £0.29 68.86 =0.62 68.05 £0.95

il FELAE 1D 11.99 +0.41" 10.26 +0.18* 10.3 +0.57° 10.77 £0.89"
L5y 4.43 £0.09 4.10 +0.07 4.43 +£0.03 4.44 +0.11
Koy 76.90 =0. 58 77.36 0. 05 77.49 £0.01 78.61 =0.99
WA FLRR 1.03 +0.04 0.97 +0.05 0.93 +0.05 0.83 +0.06
Ry 1.32 +0.04 1.23 £0.09 1.29 +0.01 1.19 £0.09

TE [R5 AR 0] 8 AR B AN R 3R 25 5 W 3 (P < 0. 05) 5 R AR F AR U F R R 22 R % (P >0.05) .
R4 FREIFIBIRE T ERXT TEEA M 75 A AL FEAR AR AE

Tab.4 Effect of different bile acids on the serum biochemical indexes of L. maculatus

I H X i 2H AR R ZH fEHEE NE 41 HRIERE L4
B/ (U - L) 4.67 £0.92" 5.85 +2.05° 12.52 £5.74" 7.34 £0.47°
I PERE R/ (U - L) 9.22+1.27 7.96 +0.44 9.94+1.27 8.51+0.10
FRYEREIRES /(U - L7") 3.24 +0.08 3.53+0.41 3.13+0.25 3.43 +£0.32
NEEHEAM/(U- L) 8.70 £0.24" 6.04 +0.47* 6.95 +0. 18" 6.76 £0.49"
RNFEREE/(U- L) 3.34 £0.94 3.54 £1.54 3.75+0.74 4.72+1.35
HIh =M/ (mmol - L") 3.79 +0.24 3.58 +0.08 3.67 +0.14 4.03+0.15

BEAHFEEE/ (mmol - L~ ) 228.00 £9.13" 176.00 +3.58" 212.00 +9.57® 203.00 £11.48"
R NS A/ (mmol - L") 3.44 £0.26" 2.55 +0.08" 3.79 £0.08" 2.83 +0.29*
E R 1/ (mmol - L") 78.80 +4. 88" 53.80 +4.03° 66.90 +4.72" 64.30 +2.82"

1 FEATBAREE AR FRAEFRZ R B E (P <0.05) ; B FRHESR T FHRREFAEE(P>0.05),

2.4  FREBBTERXT T2 &7 BT B RS A X 1148 X FE AR RO 22

S5 AIH, AT HAAS 2, Bt R NE AR 8 IR E PR 8 1m0 s v k2 1%
ik (P<0.05); SXTHEAUAALL, RRIFRRESINALAY L WhAHmE A PR 1k B TG P 0 B JE o] /e 7 o {3 PR A1
(P<0.05); AR ANHMm =HE &2k (P>0.05),

®5  AREIZEBRETERNS L&A AT BE RS G XS B0 #20m

Tab.5 Effect of different bile acids on the hepatic lipid netabolism of L. maculatus

45 X B2 AR IR H RHEE NE 4 WRIARE L4

REE R/ (U - mg™') 26.58 +0.42° 29.33 +0.65" 59.48 +2.42" 35.15 +6.03°
JFHGRE/ (U » mg™") 44.75 £0.67" 46.26 £1.18" 32.05 +3. 54" 47.98 £0.17"
CAHEE A FRALEE/ (U - mg™") 2.51+0.15" 1.55 +0.04" 1.75 +0.21° 1.68 +0.24"
Hih=MH8/ (mmol - mg™") 16.38 £0.44 16.31 =1.39 16.74 +2.13 12.44 £0.92

BB E B/ (mmol - mg™") 23.48 +3.51" 13.87 +1.22° 16.26 £0.47" 15.01 £0.78"

G AT R RUR bR B AN R R 22 5 38 (P < 0. 05) s JH AR BHAR R 8O0 P BR 2R A B35 (P >0.05) .

2.5  AN[EIRE BE Xt 1 8 BT AR 20 4R G5 A O 200

WEERFHEDI R RTLAE G (WL 1) o X IR PR 20 M HES AR T, 40 A Al B8 A 45 22 B i 7 23
il (Hu%}?ﬁ‘é%ﬂﬁj\), RUNH B TR DUR, AACT X B, SRR FRAL AR IE 2 NE 20 A9 40 i
AWRE, ITAMATIES | HEP S | DS . AR T o EL AR s 2= v

http : /xuebaobangong. jmu. edu. ecn/zkb



- 198 - Rz (ARBIERD) %529 &

OfRHEE NE 4

B 1 Z[ERE B AR hn x4 72 85 BT 48 47 45 49 9 2 Mg (400x%, 1:200)
Fig.1 Effect of different bile acids on the hepatic tissue structure of L. maculatus (400x,1:200)

3 itig

FET R AT 200 ML P LT s ) A, o] LA LA G S W i, DA Jon i i 2K I v WA A A 7
2 BEKE IR, R RE R (S N, R ( Rachycentron canadum )" | K56
( Scophthalmus maximus )" | 5% 0 24} 1t ( Schizothorax prenanii) '™ | Bt ( Ctenopharyngodon idel-
la) " FIKE A (Larimichthys crocea) " St i A K BA B EAEHAE . EARE S, S5XF R4 HM
o, BEHsR NE 424 AR i R AR i, WRARIERE L ZH 00 2 3 AR 1 AR B 1 E R A
B, MR RRAN I EARTC R E L, XERY . BRIETIRBA RS EKER], H123)
BB, rTREEFCAIRH R NE 2R s FUGIEPIRTTRR, 2HoR0IR, XA RRFIEEY
B EWRIBNER, 5—Jrm, AR NE 4R350 7 ies iy arit, I 1 AEsrnHgE5,

IS G R T BARAGT AR R S e e 20 IS A R S R 1 A R
IR B S S ML S HLAE 72 o Jin S8 S IUARDA o VAR PR 1 b 2 v LG 114 7 TR S
Mes [IRE, Guo S5 FER M BAGS VR PR AR R 5, W848 1 I v 7 e B 6 M5 AR, T
TR S B DA R AR R RN FLAR AR R J5 Yo i i I R T TG B S, ZEAR RIS P, M
FE X IRZE, BEHEER NE ZH b 726 i 75 V8 oA I 30 s W28, X SR YA 00 110 35 18 o S 1k 2 Al IR T
PR TS ISR Y A 5 0

1375 JIE P i 9 v 4 S 2 1 T (0 L T e, T AR WAL AR g i AR L T
e R M B A B LU h o 6, PR SO SE 5 2 S B & S AE M8 h 5 The . Rk,
MEAPT ARG R T IE (R 5 75 1 24845 fEAR LS b, S A L, 45
THRRUS N S 25 IR 1 A B Bl Gl 5, [ F I 7 L TPt oo PR LR, S SR BA BT 1R B 8 AR AR
TR A3 5 v AR A A SRR, AR T AR B
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JHFE 2t A T RR A QA0 223, RS AR 11 1 Tl 0 P Il g T S A 198 9 e X e 780 925 g
LSS 2 0, Mg 05 AT 2 2006 25 1 R B AT S A T6 1 S RIS L 25 ek RS B A AT
GERIN, AADRHIR T R A e S 3 0 P 2 1 1R AT RR B A TR M. A A R AL R TN
PIIE AR & B A PR, — 2 R L RE S LA X B B A0 & B R, A, T8 (i oe 4%
FEU | AR B RS IR T R B IR VR R B, M IS AL RRI T BR RO ROR 3 . FEARARSE T, SX
HRAAAR LY, £ MRS ALY L e A FRALEG B2 FEAK, AR R NE 4158 3 1 I8 & F iR
M EPE , S5 A IR SR AR R, 2 NE RERFRACIFIEG 7 & &, XF e85 08 105 T (4 & A= 76 G2 i
ER, Ak, AHECTXTRAL, ARH:ZE NE 418 E AL T R s ol iR i i) & i, X ik—2B Uil T i
HE NE BRSO e ft:,

4 it

L TR, RIS NE 5 2 SR A S e TR LR P T | I e
EUISTRAIETE . S TR M4k . MRS L, 7EAEOS AR PR ARG, R 2E
N RO e S LE
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