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fR1 3 v i n 4K RELRR | B SIE 9L N 38 i O B R X

5B R A 1< AR B 48 15 70 0L i HE AR B % 1

Ay, FrY, EE&, A ¥, W %
(L BRI AESIRHEESS, TTH HR 210095,

2. BT BE B A SErs 0, T 48 214081)

ZUE,

TERRAS0 RRENF TR EM[REN(7.46£0.2) g] ,MHL oS5 4, H¥ 140t
W4,2.3.4%05 HiRBA, R WHERRE AR F 0 A 5 An 0.05% ¥ o 57 8% 0. 1%
W g M 0. 1% i A A1 0.15% [AL MR (362 QA 0.21% ) , £ £ N T HRAGH AR
BEERAAFAROT A, ARSI HAMAAFETFRNEK R BB EFENE W, FFRX
HERRAFTRANHEEL B AN ARE, EFH 0. 1% HERLE A2 ALER
(0.21%) A EXHF A BUARET 10.28%79.23%  HZH EF (P <0.05), RE4
WERREH LA BAH TR, X G A ERA MR (0.21% ) 4.0. 1% W ¥ o 57 3% fig 41 fn
0.1% HEBRAE R BAM LB EBRK(P<0.05), RELAWEFRIREAABALENA+E
ERMWEESNRBRAMLA ARG, TR AR B2 ENATERCEN L RA
HETBR, LR AR TR B ERERTHRA(P<0.05), EAAEHFE
FEREENAER0.21% ) BFE 0. 1 HERAME PR H B B BAF TR
(P>0.05),77 0.05% % i 57 2% 5 0. 1% oy % oo Y gk fE 41 K Wi 38 Au (P >0.05) , X B 41 4 1K
ThEFEEGEEE(P>0.05) , EXRETHEEENRNWEE(P<0.05), REARFR
BT AN (SOD) & (P <0.05), %K T % — B (MDA) fn 4% £ 2 B % (AKP) &
E(P<0.05), fistAEH A% (GOT) £ H#% 48 (GPT) . 4 (Glu) TR F ¥ (P>
0.05), UERBLEREBFR, AME T F 0. 1% thys o 59 2k g 3 £k 0.21% 4 1L jE
BE DERGTRERONEKEE ARBKRT EERFEFEFSSE, FEEETHE
LRETRe R R TR & e

KEWR A TR QAR R R B IV Bk e £ K B ARH

hE S HES .S 963.73 XEkFRIRAD A

MEE K= FENBEANKLE, BOKFELE SREEANERZRHBHEBRERSRESL,

FRERKAEABIEFRRARIIIT, AT E
BEAS K= FRE S RRIF SRR TR . SRR R
B EERARITERRNAFEMIELGIAR
JFBE R BRZ I R R , TR B 3 32 3] £ 2R Fp A 7
RS TR R R JEB TSR I B
NE RV FL S “DUIR T B 7, b Sk e ¥ R
BRI THRE B @ AT RERS 7 , A\ T PR AT AR R
Bier @' FEFRFK S, RS

5% B #5 :2009-04-07

f&1E] B #:2009-06-26

BT IR EAR & B 85 B R W , #0851
M PR > Sam BB KRR TR
RRFRAR RN E 2= M BRI A SFaE R, BHoEaR
HA, % (Monopterus alba) 17} JHAR 6k = 8% &
BRI, 5 B A 9 B8 B AT AR . Wilson
2 USE B, AR A e RE A I, B A R il
(Ietalurus punctatus) 230 H T RE AR B & 8 38 0 <5
BZ RER, EE 4 (Sciaenops ocellatus ) b 7L,

FEE B AV b AR R B BT T —E R AR RAERT A AR KR S5 B (nycytx-49-21)

JE R 4EE X1 305, E-mail ; whbliu @ njau. edu. cn.
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3 000 mg/kg AHBRREIE AT RE P9 IR I ez Z LAY
LR AR IS T B TR SH SRR T bl
R E, ARSI RTEEREE
BIFERT. REILE" R R B A AR,
A R o AR, (2 PEER FRUTAR B ZhRE
SUBEES 5 R P H W = B 1 R A B i, 3K
P RA A IR R LR (R BERR IR
W oW OB B % o g™, W m BP BE AR
(lysophospholipids ) f& Hy BU BEfiE 5k £ — 1~ IR i IR
FE P B BEIR I GERR . WS UEBA VA M SR B AR
Ve — i BB 2L AL N T 304 B L, RRIE 2t
S KA IR S E R R Rk B
¥ 1M IR BERE X 2R RR S AT R R i R AR IE
B4R ( Carassais auratus gibelio) &—Fp)~
Bk AR, R, BA RIFH M IS, 1%
PRARNA R, AMERRAM,EREE,MARSA
AR AME R BLS R L TEFR A T
Bl REFHEFER, +24K, 7 FHROE
2 E&MAR T RERHE, 2 B EERRK
FEE, VPR T RS E G, EE
FH RSN AEY K, & S REEFR
PERR I , AT R L f R R I B — € W, AR
R R TR BRI S, E SRR
EPiAE 2 B I B I 50) 75 im, 50 BEAR | FH SR R
ACHERR, 2R X 57 SR AE P AR B AU A
MLYRIEPRE A , AT Sy £ 28 4R A5 B0 AR s P
BEIGTETE , I 7K 7= g @B 7R i I & AR A 4R

T S%
1 MRSk

1.1 ##

RALER (50% ) B FREARL (P EES) FFR
ANEIHR AL FHSEM(96% ) B FHEH 7L (25 2) 3h¥)
EF R MR BEAE (20% ) BB T (T E
i) A RRA A 4R,

1.2 HBSESRAMEE

oI —HEAE — SR f PR 57 B 4R A o, 4
IR E #9(7.46 £0.20) g, BEDL 5 5 4, BAHB
SAEE, BINERE30RE, F14AXKR4A,H
WREEA HOR (S RALERR 0.06% ) ;55 2.3 4N
MY BEAR A , 76 ZEAk H ¥ 43 B &S 0. 05% 1
0. 1% H)¥5 IR BEAR ™ & 5 26 4 H N TSR, 70
FEl H AR 0. 1% FHIEW ™= ;56 5 AR
FEFACTHBEA , 72200 H P 50 0. 15% &4k
JEAE ™ b (AL & FALRERR 0. 21% ) , Al H AR 4 AL
FEFBIREL, FREE 7GR 80 HIf,
RBZERY REF NIRRT, F&ARFTE TR
NG F/NRL S PP BUBURERE, Sl R B 45 ~
50 C,mkHhife R 1 mm, BB AR BT IR
T4 CokMPM, AES TR et
TR R AL 2R, & H P B 0. 5%
K Cr,0,,Cr, 0, 33 120 B, UBRY KW H
SRR AN Y, M TRERA 1 mm A,
RTEET 4 CHkiaRF, &/,

x1 EMBERABRERKE

Tab.1 Nutrients and compositions of basal diet

H ¥4H /%, diet ingredients 48 (% ) content B4 nutrient levels 48 (% ) content

¥ soybean meal 20 Tk DM 90.54
$8¥5 cotton meal 18 HEH CP 35.48
M rapeseed meal 26 Mg EE 4.28
£ %) fish meal 10 MRS CA 11.73
T ¥ flour 10 45 Ca 0.92
YK wheat middling 7.4 AW AP 0.88
A #h salt-sodium chloride 0.3

B2 — & 45 monocalcium phosphate 1.8

# 1 attapulgite 1

4% zeolite meal 2.5

AR oil 2

FaiE st premix * 1

Notes; Provided per kg of premix : CuSO, - 5H,02.0 g,FeSOV4 - 7H,0 25 g, ZnSO, - TH,0 22 g,MnSO, - 4H,0 7,,Na,Se0; 0.04 g,
KI0. 026 g,CoCl, - 6 H,0 0.1 g,V ,900 000 IU, V200 000 IU, Vg4 500 mg, V3 220 mg, Vgl 320 mg, Vg,1 090 mg, Vg2 000 mg, Vg,
500 mg,Vg,1.6 mg, V10 000 mg, Choline-chloride 60 000 mg, Pantothenate 1 000 mg,Folicacid 165 mg.
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1.3 RAFERE

FRIRTE B AR KFK =B WER 54
DEMRENHT, RATTERBIOKFERS,
315 KGR, 400 5 H, BHIR 3 ANEE, 84
IKIGEFE (155 L) A 1 ANEE, BMABR KK
HeRpkKRteE, TRFISF A . REEALR
FAE (BRI A 10 h: 14 h) , FHREFADERGRE
£ 1250 Ix, ¥ 67 d, K BILEA7 d, 1Eik
B 60 d, IERBIFFIRERERE R, SRS
BIRTS 13K, B RBE 2 3k, B E N 08:30,16:;
30,iC FHIEE,30 min JFWEIFICFREBLR,
FHMEE, X 09:00,14:00 £ 1 WAKE, 17
FBRPAKRERE(25 +2) T, RBBRERR
JKPEpH 7.5 ~8.0, %, >5.0 mg/L, &R <0.4
mg/L WA H <0. 064 mg/L, LIRIE K B
B
1.4 REES5LE

FFRRERG, 25 24 h BRI ARE,
MEEH o FIEBAEMIEN 3 B4, RERHA
B 28 EE KRN 2. 0 mL, 3 & 30 min j5 4 T
BLOOEYE; A EL 2 B, I, RI5 A
JE,FREG A 2.0 mL .08 REHEEN
HENERE, RE5E 2805, REMILA , =
B EEERABHED BN IRREERET
BT, RIS R AEFI LAY, —20 T ukFa R
Fo
1.5 WEiEHFESHE

2k K g ¥ER(WG%) =
(AR E - ABHE) /AR E < 100; 78 R
¥(FCR) = B E/ GRRAE - XKW
H) REEKZE(SGR,%/d) = (Lo iKEARE -
Lo i{Ee#HE ) /R E KA x100; ZHEH(% ) =
EPRE/RE x100; KRG (%) = FBEE/ &
H x100,

FIE A BB R T TR E HR 30 d
Ja, & 0.5% Cr,O 38/~ H kiR 7 d, &
RIEEH2 h jG Y Ze, el & 10 d, AR
R MERARERE, HE R8s S RHE
AR R T BESERE B ZEME , R T B R L 7
65 CTHIMA T, REFEE —20 TP RN
TR HEA B RIEAE, BHEE
(%) =(1 -HHH Cr,0, i & B/ZMEP Cr,0,
&) x100; ZBEFEAER(% ) = (1 -ZEfEHH

FHETE < AP Cr,0, W&/ hHER
T8 x Y Cr,0, &) x100; iBHIHAR
(%) =01 -ZFEHHEBYTE < "@E P Cr,0,
a8/ AB AR & & x £+ Cr,0, d
&) x100,

LB R 2 2 #F HEAMMERA
GB6432-86 HLICIH & & &%k, FIFH FOSS 2 B3
ERAL . HLAB T 9 € R A GB6433-86 R il
ik,

kARG E HW=EE(TG) &
JHE B (TC) | W7 B B 17 BR (FFA) | 8 B 5% A g
(GOT) &% 2B (GPT) | i ( Glu) | BRIt B%
BRWE (AKP) & E LY 4L EE (SOD) | K &
(MDA) [l & R FI Ba I @ LA ) TR AR
Bl & (F= Mt 532 20050224 ) #1702 , B4R
Wi5e 7k  REAA S R 1T, BN A
(GPT) Fi4+ B 4% 285 (GOT) ¥ Ky I € 3k ik R
BIREG etk B e N B 2R ARE AT 05
A% 1 nmol NO y—ANEE J7 547 ; MDA ) 5
fii 2y nmol/mL; SOD ¥ 3 i & R Fi £ B v , B
TN E SCR - BZTH RN SOD il 2 ik
50% B fT 33 Wi f¥) SOD & 1 4™ SOD ¥ J) $ifir,
Hafy oy U/mL; I3 AKP By 5 o 100 mL [
TBTE 37 CHIRYAEA 15 min =4 1 mg B AN
—ANE AT,

1.6 HUELE

ERERGULPIE + iR BRAER,
SR SPSS 16. 0 FA4EX LR BRI THE R 2=
ST, /D B E R Z B (LSD) #fT Git a2 #r,
BEKFH P<0.05,

2 4R

2.1 SLRER ., HIEE 0 M I EERE Xt R BT SR 4
A= R R R

R AR ER L RANERR (F
2) ,HPLIR 0. 1% FH SR B &2 S AL
(0.21% ) HIM B R E S, 75 LT RARE T
10.28% #19.23% , AR B (P <0.05) ;450
0.05% F1 0. 1% 15 If. 58 B As 45 A s BR 4 AH L,
WERSHIRE 2.08% F13.96% ,HERA BE
(P>0.05), RERHMEERERFADE (P>
0.05) , ALHFEE A K BRI L F 3 R A A,
R R R B e R A BT PR, b |
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2 AL RERR (0. 21% ) £1.0. 1% H9 ¥ I 57 B g
ZHFNGAN 0. 1% FHSEMILE 5 X BR 240 AH Hb B 35 A
(P<0.05), #EBEBTHNITE, FRBRA

AFEGAT AR A S RAMLSET
Mo RUIZ IR A AR B R T RV A K B
AR R 5, R BB A RS H A E

®2 SRR BT TR M I B = F R 64 AR R
Tab.2 Effects of three kinds of additives on the performance of Carassais auratus gibelio

A% poyiti:l 0.05% ¥ M IPgEHE 0.1% ¥ I VaEAR 0. 1% FHZEH 0. 21% FALIEFE
groups control lysophospholipids lysophospholipids betaine choline-chloride
?m.ii(g). 7.59 £0.40 7.63 +£0.14 7.21£0.62 7.28 +0.36 7.58 £1.60
initial weight
*E(g). 18.34 +0.74 18.10 0. 74 17.63 £1.30 18.25 +1.40 18.31 +2.85
final weight
%
igjizﬁ( ] ) 139.25 +8.46°  142.15 +4.98% 144. 77 + 4. 86% 153.56 +5.252 152.1 +7.90*
weight gain
%/d
i%;%élai’cfﬁ( b/d) 1.45 +0.06° 1.47 £0.03%® 1.49 +£0.03%® 1.55 +0. 042 1.54 +0. 052
HERE(g)
feod intake 0.40 £0.01 0.40 0. 02 0.37 £0.01 0.39 +0.03 0.41 +0.08
IR RH . 2.31 +0.12% 2.19 £0.03% 2.11 £0.11° 2.08 £0. 03" 2.13 £0. 09"
feed coefficient
%
THRERRBLE(S) 67.71 +1.89° 71.99 +5.02% 72.71 =1.36% 74.05 +1.86% 72.71 1. 77%
dry matter ADC
%
ﬂﬁ.ﬁﬁxﬂiﬁﬂsiﬁ( 5) 85.38 +£0.97° 88.27 +1.972 88.10 +0. 532 88.75 0. 772 88.49 +0. 802
protein ADC
= %
. .“Hﬁ%mgﬁ%zﬁ( 5) 89.61 +2.31° 91.36 +0.17° 95.19 +0. 62* 95.78 +£0.922 90.35 +1.23°
lipid ADC
AS
ﬁ_"“ JT B TR 8.72 8.27 7.97 7.85 8.04
(Ji/kg) cost

& :FA—fT A REE L FRARRRRA BEEER (P <0.05)  RANFREBEEZR (P >0.05),

Notes;: The different letters indicate statistical significance (P <0.05) of differences between values of two treatments, whereas the same ones

indicate no statistical significant differences(P >0.05).

B3 2 WA, BRI 4 M T YRR WE LR
Em T A, Hep im0, 1% BFsEmA &,
FEX IR 9.36% , HEF BFE (P <0.05), &
FEFARE (0. 21% ) 4, %50 0. 05% F1 0. 1%
MmO AdS s RAML, 48R T
7.38% .6.32% F17.38% , & RWAMTYHEE
MHAEZRABE(P >0.05), 5XHAH
., FRR AN E A RREL R s, 2
HHE 3.64% .3.38% .3.19% 1 3.95% , A& F
BE(P<0.05), RBWARZRABE(P >
0.05), SXTERLA H, 5306 4 B RLAR i R W
HAREERE, L5 0. 1% K% i 50 BAs
HMEBI 0. 1% FHEWA 5> R = 6. 23%
6.89% , HZER BE (P <0.05) , =i & T ALHH
(0.21% ) HFNFIN 0. 05% Fy ¥ I B B g 24 50 31
BET0.83% f1.95% (P >0.05),

2.2 SR, EHIERENE M IR X 7 R
LA R % AT RERERA & B | FF R L B 40

FREBAHAANNTHESSEH T RAS
(FK3), HB&RA NG 0. 1% W EHZEmA ,
SHHRAHIRE T 2.42% (P <0.05) , %1 0. 05% F1
0. 1% F)¥5 I SR BEARLH 43 B2 T2. 34% 1. 53 %
(P<0.05) , HH & LA (0.21% ) HIEH T
0.71% (P >0.05) , [FA,iREH ST AL
HIABH & & , &R u ety BE 40 7 FIREAR6. 37 %
16.11% (P <0.05).12.02% .9.62% , £iR¥H
FIENE BT RA B ERF (P <0.05), &
WEFFRAMTERIEL T, BETHER
PrE AR E,

B % 3 TN, &R 00 4 A B IR L 55 50 BR 4
G, BT X RA , K s/ N EA 2 F LI
B (0.21% ) 4, KT 20. 41% , %50 0. 05% .,
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34 %

0.1% 75 I IR BEAS L AN TR0 0. 1% B4 FHSE R 22
A BIRAET 12. 47% \11. 34% .15. 65% , Z iR K
HHBEMRTRBA(P <0.05) , KR4 AE
BRI S B T F M, B N 0. 1% ¥ 1
SRBRARL, LT IR ARG 21.39% , HE R B &
(P <0.05), =& LM (0.21% ) H G
0.05% B 75 I SR BR AR 4H G5 00 0. 1% R FH SRR 4
5%} BR4H A Hh 40 ) B BEAIG 16. 54% \13. 06%
17.29% (P <0.05) , R 6], B & &L
B(0.21% ) 45 . % n0. 05% 14975 I 5P BEAE 45 . B

0. 1% WEHSRmA Rl 2 F A B3 (P >0.05) {H
5%M0.1% KB mENBisHZ R BE (P <
0.05), RILHALPI AR & B3 Xt A T R,
BAKH % N0. 05% YA I SR B AR 4, 5% BR 440
FRER T 16.11% ,HEF BE (P <0.05), TMH
FEFAAEH (0. 21% ) 41 B0 0. 1% ¥ 1 ¥ B%

BLFNEN 0. 1% By FH M4 53T A 1L,
BIFRET 6.37% .12.02% .9. 62% ,(HE R A B
ZF(P>0.05),

R3 SRR EH ST I SR BERE X 5 SR SR AL P A8 3 A0 B REE R A5 B R2NG

Tab.3 Effects of diet treatments on the muscle composition and the liver fat contents of Carassais auratus gibelio

A% poyit:| 0.05% EMmINEENE  0.1% WM INBEAR 0. 1% FH3EH 0.21% FALIBHR
groups control lysophospholipids lysophospholipids betaine choline-chloride
DLAREE (% )CP 76.52 +0. 30° 78.31 +0.592 77.69 +0.58% 78.37 +0. 652 77.06 +0. 48%
BLEAMEAE B (% ) EE 8.32 +0.35% 6.98 +1.09° 7.32 £0.45%® 7.52 £0.29% 7.79 £0.73%®
JFRERE B (% ) EE 8.04 £0. 442 6.99 £0. 09" 6.32 £0.28° 6.65 £0.29" 6.71 £0.36™
EHIEH(% ) 78.59 +0.69° 81.60 +0.29° 81.53 +1.23% 82.85 +0.96° 81.48 +1. 40°
FFIRE (% ) HSI 4.41 +0.04% 3.86 +0.04" 3.91 +0.50° 3.72 +0.07° 3.51 +0.27°

& :FA—fT A REE L FRARRRRA BEEER (P <0.05)  RANFREBEEZR (P >0.05),

Notes;: The different letters indicate statistical significance (P <0.05) of differences between values of two treatments, whereas the same ones

indicate no statistical significant differences(P >0.05).

2.3 SCRER.BHEEE MIPBEAE X R E R
I 3% & LR FR A R0

M3 H =B B S RAM T, R &
RACRERE (0. 21% ) ZHFNZSHN 0. 1% HYFHSEBA T
% s NI 0. 05% 0. 1% B4 ¥ I SR BEAR 4 )2 T b T+
(F4), HPBHMO. 1% HEEMA R, BEK
F&M0.05% 0. 1% B ¥ ML ONBERR4H (P <
0.05) ,[B5XMHAZFABE(P>0.05), 5xt
FRZHAE L , M 25 AH ERRAG B %30 0. 05% 0. 1% F
VS M IRBEAR L AN 0. 1% By FHIE WAL T BE,
HAp I 0. 1% B EHSEBA AR (P <0.05) , B¥m
0.05% 0. 1% B9 1 SRBENGLH L3 HRLZHAH e e 2
A2 (P>0.05), RilEFRMEB0.21% ) H
it AT, B2 R A BZE (P >0.05),
SR RAAM e, B 4 i K P iR R R B 2
YT, B0 0. 05% 0. 1% K% L SR BEAE 25 A 75
hn0. 1% BEHRMA B &R = (P <0.05), &

EFAEH(0.21% ) HE5XTRAMIZF AL
Z(P>0.05),

B 4 AT 40, I3+ GOT # GPT WZBE{LA
K,EFARE, WENSES5XREMLER
AR, EZRABE(P>0.05), Mm¥FH SOD F&
BB R, SXTRAML, KBRAYBERS
(P<0.05) , %10 0.1% HEHERA RS, HB#F
F TR 2 F AL (0. 21% ) 71 0. 1% B %5 It
SIBEIRd . KiAE4 MDA W& AW RABET
FE(P <0.05) , H A %1m 0. 05% ¥ 1 5P B A 4H 5
%, BE R T =M E A (0.21% ) H(P<
0.05) , %540 0. 05% 0. 1% K ¥ IiiL 5P B B 4 A s
0. 1% WE R A EF A BE (P >0.05),
5XtHRAM ., AKP ¥ 2348 Br T B, P om
0.1% W FHEMA R (P <0.05) , HBF KT
0.1% KB M IBBEABLA (P <0.05) , HERXKEHE
FAEBE(P>0.05),
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R4 SLPETE TR DI REAE X B E R I 3% 4 LS ARE R
Tab.4 Effects of three kinds of additives on plasma biochemical indices

A5 XA 0.05% B MEPEEAE  0.1% B MmIPEEAE 0. 1% FH3E, 0.21% FALHRTS
groups control lysophospholipids lysophospholipids betaine choline-chloride
Hil =B TG(mmol/L) 3.18 £0.07® 3.46 +£0.182 3.34 +0.242 2.95 +0.03"
X JH EEE TC( mmol/L) 4.54 +0.29% 4.53 +0.45% 4.39 +0.30% 3.82 +0.06°
B ie AR FFA(pumol/L) 957.68 £30.56°  1110.6 +78.55% 1074.5 +58.3% 1094.9 +73.26° 1034. 6 +34.29%
ABE LS H GOT(U/L) 1.70 £0.42 2.0 £0.56 1.60 £0.41 1.40 £0.55
AREEE GPT(U/L) 2.71 £0.28 2.80 +0.42 2.36 +0.30 2.65 +0.26
Iii}E Glu( mmol/L) 5.59 £0.87 5.49+1.15 5.52 +0.76 7.15 £2.73
BEALY5ALES SOD(U/L) 183.69 £0.88°  229.24 +0.51% 220. 98 +16. 65" 236.41 +2.13%
P MDA(U/L) 10.73 +0.3% 7.72 £0.87° 8.67 £0.14% 8.51 +£0.04%
WAEREBRES AKP(U/L) 2.78 +0.28? 1.97 £0.26 2.26 +0.40% 1.53 +£0.31°

& AT A REE L FRARRR R BEEER (P <0.05)  ANFREBEEZR (P >0.05),

Notes;: The different letters indicate statistical significance (P <0.05) of differences between values of two treatments, whereas the same ones

indicate no statistical significant differences(P >0.05).

3 itig

FUELRR,  EH S0 0 019 AR 2 B L A A e 2
VIBRRW 3 M, =2 AFE—THRHLR
2, RE0 T LA RS AL S EHSERR , Ve B A, B,
B A R HEER, RS RSB R 1
I AT B2 A S FEL A 50 44 B A 3 LL FH SRR
1% 1B AR 40 AU ik a2 S 28 , TSR
F RSO LR RS 12 ~ 15 1%, BABIRE
BA7E H OB & 8 R AR AL R i 2 A
ZHIER T R0 ESE MR Se R EM G T
fig, Craig &' RHMEWM T YT R FEAXT
PRI, A EMES TANER
&, Rumsey™ BF 5% & B, Ff 3% % 76 oo B4
(Oncorhynchus mykiss) FFH P T R EMEE R
() 50% . Snyder %! gLk REW, £ KIGH
VR RS A A, SRR T I o g 2K Bl
RS , IR T B30, T HARANEISE
BT LB A R AR 12 A R0 Bkl , 0B
e RIS M E B RR S, B eI ASE
PR A AT B B B AR . B T 3 AR
S B P IR P A R AR B 26
A, EEREMNZANHEEERER, N TA%
fRAERMEFENRN A B E IS E
FRRE ., AR, BRE R &5 0.06%
B GALTERR , B AT B T 5 5 AR b 3o fE AR
B SR, ZE I ERE FIRIG A A BRI T 0. 15% &,
P JERR 0. 05% 5 ML BRBEAR 0. 1% K %5 1L IR B g
0. 1% FHEEW, 126 W55 T SH SRR 75 I 5P 3%
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Effects of dietary choline-chloride, betaine and lysophospholipids on
the growth performance,fat metabolism and
blood indices of crucian carp( Carassais auratus gibelio )

LI Hong-xia', LIU Wen-bin'* , LI Xiang-fei' , WANG Jing-jing' , LIU Bo®, XIE Jun®
(1. College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China;
2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract ; A feeding experiment was carried out to evaluate the growth performance, fat metabolism and
blood indices of diets containing different additives by crucian carp, Carassius auratus gibelio | mean initial
weight of (7.46 + 0.2)g], for 67 days. 450 healthy fish were randomly divided into five groups in the
experiment, group 1 was control group fed basic feed, whereas groups 2,3, 4 and 5 were fed the basic feed
added with 0. 05% lysophospholipids, 0. 1% lysophospholipids, 0. 1% betaine and 0. 15% choline-
chloride, respectively. At the end of the experiment, growth performance, fat metabolism and blood
biochemical parameters were observed to estimate the function of these three additives. The results showed
that weight growth ratio (WGR) of carps in groups 4 ( added with 0. 1% betaine ) and 5( added with 0. 15%
choline-chloride) tended to be higher than that of fish in group 1 (control) and this difference was
significant (P <0.05) , and a lower feed conversion ratio ( FCR) was found in groups 3 ( added with 0.1%
lysophospholipids) , 4 (added with 0. 1% betaine) and 5 ( added with 0. 15% choline-chloride ) too (P <
0.05). The apparent digestibility coefficients ( ADC) of nutrients and crude protein content in body
composition were significantly higher in experimental groups than those in control group (P <0.05).
However, the liver fat, muscle fat content in experimental groups were lower than those in the control
group, of which the test group of liver body ratio, liver fat content was significantly lower than that in the
control group (P <0.05). The triglyceride levels in groups 4 ( added with 0. 1% betaine) and 5 ( added
with 0. 15% choline-chloride) were lower than those in control group while the triglyceride levels in groups
2(added with 0. 05% lysophospholipids) and 3 ( added with 0. 1% lysophospholipids) were higher than
those in control group (P >0.05). Reduced plasma cholesterol levels were found in experimental groups
while the increased free fatty acid contents were observed in experimental groups (P < 0. 05). The
experimental groups significantly increased superoxide dismutase ( SOD) of the volume (P <0.05),
reduced malondialdehyde ( MDA ) and alkaline phosphatase ( AKP) of the volume (P <0.05), while
aspartate aminotransferase ( GOT), alanine aminotransferase (GPT), glucose ( Glu) have no significant
effect (P >0.05). In conclusion, it could improve growth performance, reduce the fat content in liver and
enhance antioxidation function obviously by adding 0. 1% lysophospholipids, betaine and 0. 21% choline-
chloride in basic diet of crucian carp, Carassius auratus gibelio in our study.
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Corresponding author ;: LIU Wen-bin. E-mail ; wbliu @ njau. edu. cn

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

