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A} R i N BB AR TR B HE £ RS B AT R E RIYE A
YL A R H R, TR, RS, B KRS

A TR SR HOR 2B, T BT 530004: 2. T PUAKPR SRS T BT 530021 3. S PEKTEATELET. M T

530021

WE: KRB INESH50.0%40.1%.0.2%-0.3% 1 0.4 9% I AEEEEIT 8 B B A6 (Oreochromis niloticus X O, au-
reus) FRFHSE, LI HA R 50 do R EWH, BHBMBIME S 0.3% 0, FHEA K EHE [4.00 £0.20) % 1 & %
[©99.51 £31.32) % ik Bl g, PR R B 2.00+0.12), I 3% FEFEE[2.59+ 0.0 mmol L1 HM =E5[2.24 +
0.99mmol /L1 =% EHEEH [0.94+0.17) mmol /L IR E A& H [0.32 £0.0D mmol /L1E 25 & DR IE S
0.2% T, A [2.99 £0.07) % J M R AR HRE B E M [(52.33+13.320 UL S F RS [267+£16.97 U L]
FLER I B v [ 163.50 £ 85.56) U /L JEAK, FFAEAE I & 2 [ (38.84 £0.57) % I M2 e B vE 4 [(52.00+£12. 79 U L.
JIHZE T JE VT ERIR FE [ (70 745 + 7 007.43) prool /L VK. FEARTFR &4 T, @R 6 F et s G mE L 0.2% ~

0.3% AE. [FEAZE,2007,14 2 :257-262]

KRR JEAR; B2 P AR AR AT
P E S %S 3968 SCERFRIRTE: A

R IR AWK P FRAE o W —Fh s
TR, IR AR A K R HT ), TR
N3 Ak R A G PRI Y R A, 8 B i B BR B 4
%K. BiAE B AT Roem 26210 1K R & &
EE e T e A BT, HEFRET RS &,
BB IRDARL 456 F DA S VR M MR, 2 g S A A7 48
INEE, PR A & B PR B M LA A2 B & L R 2R
A2, SBURNT & 271 &, B 4 05 W7 0 4 2
B4, RSz i 54 B JE B ARt (Orenchromis
niloticus X O aureus) FIFERIEFR FEAEFRUL A B 7 &
LSRR K AE AR R AR I AR AL, BT 50 iDL s 0 iR
s 2 ARt e 7 R AR AR, o 2 R e i I 1
Fria At S BRI AR .

1 #MR57E
1.1 KE&FnmEsF

LI B e DRtk B A ST, R R
0.56+0.0d g HK 2.60+0.26) am- 1AFE LI TE
FENEFR KIS K EAE (50 cm X 40 cm X 35 cm)
HIEAT, SIS S AL BANGE 90 B, w3 ANESR,
A KIEFFSE 1L A ER Y, & 4UAPR AR 73R 50 1]
Ble AKUE AR ERE W B RK, S50 8 KR
26.5+2.00 C, %% 6.0~8.0mg/L,pH 6.9 +

Yr#s H #3:2006 — 03— 03; 21T H#3:2006 — 08 - 07.
EEWB: ] AREEITERTE 0537008 - 2.

X EHS:1005 - 8737 — 200702 — 0257 — 06

0.1,NH;-N©0.03+0.0Dmg /L. Z e LT, sk
TTERAMERNFRT do 25 UG 5 &K 9:00 AT 17:00 4
2 R, AR DR B EL W N E. 7
RE AT 50 d-
1.2 AREH

DLt Ry GRA LR ER SR TR BoKE R A
W H AT YRR G YR OREIRB 55 o Z ah i
K}, 7E IR 7R AR R KCF B JE B (4t A E
Tk, AR 99.0%) , Bl 5 AR g ok, Hrp 1 4
HANTRIN 234 15 A HILL0.1%+0.2%-0.3%
F10.4% K-35 0, 2580585 FIRRE A 2 o R 51
R} 22 AALE R 2 mm K42 4R AR 72 60 T 1E
BFAEHZE ShHtT, V1K 3 mm KPR, %5 3745
#H. BT E 1.
1.3 HABEREMREIERONE

SR, AT 24 h RARTE. NS
AKIEFEHBEN L ME 1 15 2, A 15% 3 Jé, &2
R E, B0, AR E. B S
AL HLE L 10 min @ 000 r /min) » B 5 A ML
TV A L AR IR R O R T4 ORI, £ P 3%
&5 AR A= ABBOTT ALOYON 300 4 H 3
AR A AT SR AT 2 AR AR AR 1 AT . TS BURF AR
WLAAR R, M )5 R R R fe i & -

EEE T L 1963 ), B, B+, #I%, NFHKFZhE FREMEL KT H F W 5. E-mail: hkail 10@163. com
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Tab.1 Formulation of experimental diets %
iVl 8 BRI 07K F /%) Treatment group (Choline addition level /%)

Formulation 1@ 20.D 30.2 40.3 50.9
BI¥E Dextrin 6.2 6.1 6.0 5.9 5.8
¥} Fish meal 10.0 10.0 10.0 10.0 10.0
ZH Soybean meal 24.0 24.0 24.0 24.0 24.0
164 %L Peanut bran 16.0 16.0 16.0 16.0 16.0
3F Y Rape meal 20.0 20.0 20.0 20.0 20.0
* K Comn 10.0 10.0 10.0 10.0 10.0
# %k Wheat bran 10.0 10.0 10.0 10.0 10.0
HEY Y Mineral premix 1.5 1.5 1.5 1.5 1.5
HE&4EE K Vitamins premix 0.5 0.5 0.5 0.5 0.5
3l Fish oil 0.5 0.5 0.5 0.5 0.5
B NaCl 0.5 0.5 0.5 0.5 0.5
57 Adhesive 0.5 0.5 0.5 0.5 0.5
7 &7 Antiseptic 0.1 0.1 0.1 0.1 0.1
75 &7 Phagostimulant 0.2 0.2 0.2 0.2 0.2
&1 Total 100 100 100 100 100

1.4 HUEELIE

BG4 N Statistic 44X EdE AT
K F& 77 % 70 BT (one-way ANOVA) , H7E P<0.05 /K
F X RETER BEHEEE.

2 ZRE5H

2.1 FEEMERTIEGERATN

MF2 AW, 1FE 50 d Ja, SHAamRmES
S AT A R KRS N, 4 I E R, A
(699.51 £31.32) %, 5 1.2.3.5 A5 515 6.93%
6.10%-6.66%- 33.08%, & & T 5 4 (P <L

0.0, 51~3HEBEMNESF (P>0.05); F LK
SH R R AR A A, 3 4L R 2R [(86.52
0.26) % JFHIK T iE R i m I SEs 1 4 [87.78 =
0.170% 1, BF & T 2.4 4 (P<0.05:1~4 HHE B
B A a1 A ¥ B B o EBRS D 2 4 n & T
5 HAEHEE T T M, 22345 41 B B4y ) 5
1% T 5.71%-.8.57%+14.29%+8.57% - 3 4
Y AEWE BN (4.00£0.200 %, B & T 1041, K
2~SHZMERBEEES (P>0.05 ; NEWEE
&, 4 WK 25 Q2.00+£0.12) % FAK, B 41 (8
TEEENEESR (P>0.05 -

F2 AEEFEATNERETESEKIERMTMA

Tab.2 Effects of different choline levels on growth of tilapia n=3;X+SD
£ K IR 3 (IR IN7KF /%) Treatment group (Choline addition level /%)

Growth index 1O 20.1D 30.2) 40.3 50.4
Wi & /g Initial BW 0.53+0.04 0.55+0.00 0.58+0.10 0.53+0.00 0.58+0.02
KJAE /g Final BW 4.01+0.03% 4.36+0.12° 4.36 £0.50% 4.21+0.13%® 3.61+0.25
RS /% SR 87.78 +6.94* 76.27 +5.09° 86.52+0.26" 82.03 +5.04%® 86.67+0.58"
WERE /% WGR 654.17+47.14%  659.30+12.44° 655.83+42.69*°  699.51+31.32*°  525.64+22.87°
JE# L /% CF 3.50+0.30 3.70£2.10% 3.80+1.40% 4.00+0.20° 3.80+2.10%
R FH FCR 2.16+0.06 2.15+0.22 2.11+0.17 2.00+0.12 2.18+0.24

R AHEL LANRFEFEREAEEER (P<0.09 . RIEX = WIHERE - KEED AIERE X100% ; B E = AR E AAK3x
100% ;AR R =B ERBLE /CRRE-VIRE); WEE= CRRE-FIHE) HIE X100%.

Note: Values with different superscript letters within the same row are significantly different (’<0.05) . Survival rate (SR) = (nitial number of
fish — final number of fish) /mitial number of fish X 100 % ; condition factor (CF) = body weight /body length® X 100 % : feed conversion ratio (FCR)
= total amount of feed fed /(final body weight — initial body weight)3; weight gain rate= (final body weight — initial body weight) /nitial body
weight X 100% .
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2.2 BEWMNREETIEEMATIEMANEERSE/M
A

KIER SLRAGEAN AT BN &2
ZRARRZE (P>0.05, BIFIEIE & & WZER
EER(P<0.05),1 40 A Wi & & 5 & [ 44.09
+3.39) % 1,23 ARFAERERT & R Lk 1 4157 F %

16.33% 1 11.91 %, ARG IN= 15 2] 0.3% L. &
I, R G B & 200 [ (40.57 £1.22) % 1~ [ 40.95
+1.890% 1, WA H BB TR E N Z 34
[2.99+0.070% ), ZEEERKT 2.54 (P<
0.0, 5144 LEEHER (P>0.05 -

#3 FREERKEMNEEFTESIFALL FERNAETE SN

Tab.3 Effects of different choline level on HIS: liver fat content and muscle fat content in tilapia

n=3X+SD: %

Fe¥r 5328 (IHBR N7KF /%) Treatment group (Choline addition level /%)

Index 1@ 20.1D 30.2 40.3) 50.4
AR HSI 3.27+0.25% 3.48+0.10° 2.99+0.07* 3.30£0.13* 3.52+0.15°
FFRERERT & & Liver fat content 44.09+3.39° 36.89+2.00> 38.84+0.57° 40.57+1.22% 40.95+1.89%
HILIA BE & 2 Muscle fat content 4.28+2.06 4.44+3.74 4.17+1.63 4.53+2.82  3.54+1.90

F:F—EEA EARE LR NEFRARAREEER (P<0.05 . fF At = RE A5 E < 100%; IR &= FERET &8/

JFEE < 100% ; WLA Bg i & & = WL E WLA R E X 100%.

Note: Values with different small superscript letters within the same row are significantly different ’<0.05> . Hepatosomatic index HSD = liver
weight /body weight X 100% ; liver fat content = fat weight in liver liver weight X 100% ; muscle fat content= fat weight in muscle /muscle weight

X100% .

2.3 BEREXELE % Ik A AY M 32 F0 BB i+ & L iE FR Y
=AU

& 4 AJ40, 1.3 ALK AREEE (CHOD & & &2
ZKT 2.4.5 4 (P<0.05): 1.3 A 1M 3 H il = H5
T FERK, BEKT 2.4.54 (P<0.05 ;3 4
mFEF M S FEEREA HDL & B3 & & E
[A.05£0.14) mmol /L1, T 2 AWK E G & B
LDL) & & & = [(0.35 + 0.00) mmol A1, 1 41
HDL #! LDL 5 &1%, 73 74 (0.68 +0.20> mmol /L
F10.24+0.02) mmol /L, &K T 3~5 L HE (P
<0.05); M T HNZFAE ALD 5 % 5% 2 b

(AST) - FLER i A58 (LDHD 3 AR AR 1b R B B
3 401 AST-ALT Al LDH W HE&IL, 5 1 HEE B
FER (P>0.05 . 2 4% AST.ALT 1 LDH &
e, 53HERFER (P<0.05):2~5 HIF
HIVERY B (AMY) G PR3 8 1 A, Horb 4 AiEtE s
= [(542.50 £16.26) U /L 15 % 256 41 M5 wH mi o4 %
IR ALP) WG ZE R AL E (P>0.05 4 4HH
(AR Y R W B B K [ (63 180 + 3 139.55) pmol /L 1
52 5HEREE (P<0.05,51.3HELRBZE
F(P>0.05,1.2.3.5 4 LEEFER (P>
0.05 -

F4 AEEMEAKFENEE T IES B M R4 WIEFRFIBE T & B9 BT BE B 221

Tab.4 Effects of different choline levels on Tilapia’ s plasma biochemical indices and BA

n=3: X +SD

AL TR 234 BRI 7K F /%) Treatment group (Choline addition level /%)
Biochernical index 1@ 20.D 30.2 40.3 50.9
JE[E B / (mmol* L™ CHOL 2.26+0.03° 2.53%0.17° 2.32%0.06° 2.57+0.01% 2.77 £0.00°
HiH=8 /mmol' L™V TG 1.13+0.13° 2.18+0.19° 1.06+0.01° 2.24+0.10° 2.01+0.78%
EHEEE / mol* L™ HDL 0.68+0.20° 0.75+0.11% 1.05+0.14° 0.94£0.17% 0.90+0.23®
B FEASE / (umol L DLDL 0.24+0.02° 0.35+0.00° 0.33+0.03° 0.32+0.01° 0.34+0.05°
RAEEE /UL ALT 65.50%3.54°  250.50+54.45°  52.33%£13.32° 128.67+9.07°  104.00+12.73™

HEEEE /UL AST
B 58 /UL LDH
JEREE /(UL AMY

WM RREAN /UL ALP
B FRAVREE / (ol L™ BA

9.50+2.12°
41.33+9.02

351.33+41.26® 649.00+127.28° 267.00+16.97°
1377.50+47.38> 1850.00+138.59° 1163.50+85.56° 1436.00+7.07"
26.5+23.33°
47.50 +14.85
65295+4645.69% 77690+56.57* 70 745+7007.43% 63 180+ 3139.55> 77 590+ 5 319.44°

425.00+12.73>  578.00+18.38°
1473.00+138.59
533.50+£19.09°

30.67£13.05

52.00+12.73°
47.67+15.50

542.50+16.26°
38.67+£10.97

H SRS EAARNE T RREFEEER (P<0.05.

Note: Values with different superscript letters within the same row are significantly different (’°<0.05).
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3.1 AEERKENFIEEERKBTIN

AR S £ B A AR T S I — s EE A1 PR FE R
JE e E T BRI AR RE . R R A R
AI00.1% ~0.3% 8085 , 5 AR 7S In BB 25 AH L 12
i % A R R O B, R TR R B R
LI 25 L5 H A 22 H 7E B E (Monoprerus albus) 5],
B (Pagrosomus major) . 88 (Cyprinus carpi-
o) TV B8 (Salvelinus namaycush) 8] 43 (Acipenser
transmontanus) 93 B (Ctenopharyngodon idel-
[us) HOL ERIFAY T 43 45 B — . i s e e 2 U 54
BT ARG 3 AR A B & B AR i AR K
W) Fy0F Eb S5, 52 3 ) 4390 90 40 4230 d.23 d, 7E
GRS Rz L i N L 2 1= s Y I 1 ER ¢ e
TN N AELBR ) ROR BE4E, I BEIA A AR R R L B
IR, 1 AT e S5 HLEDRLEC T A i R AR AT R
WA EH 0.24% P EHA L, AT GES 25 B
W AT 5% . Dupree™ R 3L, 43 51 F 7 I AR
PEg B PR FR T 6, 7E 24 B 2 HEBARKERH
Z5, BRI R L 36 FILL_EA B B AR, BR
RS INAH AT A e v T IRBRCR 7R 4. AT R
L, 2P} b R RS 0 &5 2 0.3% I, I =
FRIE BWEAR, 1A R R B0k 2 R A%, B 2 S RIS In &=
B R 0.4 %I, 1 AR B A, JE I REA BT T B b kLR
Tt &, Ut A B S 0 IR, AT R gk 2 R A A A K T
PGS I A BRI AR T AR, X
5 5 S A U2 R g e A LU I 5 4 SR — 3L
3.2 AEEHKENFTIELFEFMARTSE
A

XA 0V G (Carassius auratus) 13 IR BE
A E L (Sciaenops ocellatus) (4] i O5) i 7 97 45
RHRUE 52, Tk} v B 2 AR Bk 5 R R BT R AR .
JFF kw7 P R 2 R 0 E I 1 S K 2 g 7 s A
MBEARHE IS, B0, A R R B = R, &
e NI & B . SN/ 25 0.1 %
0.2% M, AT A BRI BT AR BT & & . BRI
A EE e/ = BB S DN &8 0.2% H) 3 41, B &
T HoAth & 41, 2 S5 BV 0 & B9 39 0 i SR 71 s
XUt B, 72 2 AR o R 0 T £ A HE B S IR
Wi RA —EHIROR -
3.3 AEIREMIKEX T IEf M4Z 8 £ L Is iR

it A 2 AT () 45 Je Bt I S5 A A PR 0 AR A 100

Deplano 6 251}y, 13K 1M ¢ fig 8 A 7E X DL TG A %
B B AR RE WS (036 ia b RIE B EEVEM . B
FIAERTA AT RN B &R, SRS SRR 18
T = RS R o A B A0 B e, B I B0 H R, AT
Af B HEE I ) g I AT A PR . 4R ER
EI G s Re A2, T4 AR 04 Tl i AS R B B iE 1
s 3 BB T CE R AR B . — 9 T, R R R
SR T, MR SRR, mT
HDL Al LDL & CHOL ) = 2§, F kel LU I
CHOL.HDL 1 LDL =3 HAZ b BB AE L. AR50
T PR MRS TR B, R IR R 41 2 E
i H CHOL & & KH, & LW, X5
Hung'' 76 7, T 18 25 10075 &5 41 R AL 7% = 07 ) e fyi 1
(Lateolabrax japonicue) LA 45 R —2. KE&0
BB 2] CHOL A% B I I8 AT R 2 MR A [ 5k = A6 81
RABHAL, 5 B4 0 8 7 A RE s H
K] bt 36 R P 7 76 B U P RRUER 238 1T A0 T 40 52 210454,
SIRIEHIT .

T e s 0) g 3, B e TR R AR B 1 AN, T
132 4 A H v = BE M B R & B 41K Lin 51878
G, ERE R Al s RS ES E
TG &8 & AL, HREEWI L RE
B, B I G B TG BT o A A X LE R S TS &
B PR AR PR, 8 A7 AE IEAH DS OR 2 T IS B g
SEESHNEEEEZMAEERZENAMKLR,
R B T G 8 O v T v I U5 e T Y
HigH K. RELWERIERPMEK TG &5 T
MW & 2 2 S AR 9%, Uk B AEB X 27 Sl £ A i o A
FAH B A A ) 2 2 ok RE R B 42 BR 14 2 5 T R s

AU 5T R I, MRS N8 0.2% (3 40 B, 1M
% ALT.AST.LDH i ¥ 5 & i, AMY & 45 81K
BRIk 0.3 % N, AHY HR AR T8 3 B B, S
I 4 TR 55 4 B 2 200 i e A 8 I s TR 5 0T 9T
SEOUAEAL . 2t S A AR B Cn g B ) 5 B
F LIRS, 1T 40 B %) B AT AR 195 40 2Rk
LT, A5 0L P R 7 7% 1 3 n . R 0 52 4%
R MRS A B R R, & T AT 40 & A
IR R 2 —. ALT Fl AST &7 T I 41 e+, 24
1 B ST AR R I, R A RN MLV, T B S i
Pem. —HCR UL M2E ALT X & BT 40 B 45 15 1 %
—EARF AST, (B H RS A & AST; LDH 72 B
fE AR — M E L Y, LDH /7 7E T LA A 4R

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

%2 M

LS AL P o R R TR B 5 I 8 IR 0 T A ) 4 261

SRR AT, e DUE I A R A, AR TR R Lk
() 545 340 T (R LDH B3R, 512 % LDH &
J¥E I, Hig R = RS GPT-GOT —3L, HA A
WA LDH & BT 40 A 40 35 00 R 80U i 38 T GPT
AMY 2 H AR B DS SEE, Refe1h e Ky Bl oo 8
XU R 53 B BOREARI A FE AR A, AT e I o Y
IR AT 0 JE B A AR A R R B 6 38 I
N L8 ) e A 0 o s MR TR 1 A e FAR B 0 55
JHFREAE 35 D) o0 2R, 21 JHT A B A A A B P 41 B B
FENT, BRI T BRI A Az B Ag, BV Rt I, I 22 ARt
T JEE T e, FEL o JIE VR ok PR AR 200 T bt af o
ALT\AST.LDH- AMY ¥ 14 1 JH 22 0 -+ 58 (2 ) € &g
AN T ERR G TS 0. Seh 45 R AURE 3 41F0 4
R A MR AR FEE D . SRR AT e & 3 41 4 4105
PR I0 T 15 2 1 AEER, REA AT (238 T A R Bi7 DO ok
RE 0T 2 dmics 2 R A oA 20 2R, B3 42 = g s
P A S ZE A P9 B AR R T b e B FR R 5220, B
1 HE W7 RE T 1 k2> F 4 i 45245 -

3.4 PEmEEMESPRNA

HAT, 77K = ARREAE F= v, g B R 3R A T
¥, B SR 4 B R 50 % AR R &AL IR, LA
0.1%~0.3% MR AN, ALK 45 KRB, i
B0 0.2% ~0.3% & &4 99.0% 4 4 &
L AET,, 2 A 6 AR P PR RE B R 42 &, BB f R R
AR A FRARSL . RIS, 70 2 AR AR L K37
FA LR AR A AR I IR R E S K. (Ha
I, REBRAS B8 TC BR 1 M 7% 00, 1 ) o ok 2% I
Tl (EAL AR A sk 2, 55 m 4 o AR S A
M5 E—RINA BRI, WKL T M, MR
%o L, PRGR R G TR 18 &= 0B 4 Be 3 3 4 BE AR
R A R, AT TR R, AR B AR & [ A
BRI R E .

H g e DU s, KRR EUR R R
MBI R R E RS T RANES
AR AR R TR o A R A A A AL, K2 5 K
A FEEG o F W, e 01E D EA RN —
5, TE 504 B W TE R HRE B o 1 v A O, 42
34 N SR B U R RO B T E AR =
i, AT AR T A4 2001, 40 S8 A 24 % 1Y
BB AE AR AR, TR O AR TR SRR &
— 7 B I T AR S 58 v R S R A i, HL AR 5 1
KBl 2 H AT A= BT Wik, S22 3 LR
eElf ARt EAR TS 4E~.

52 3k

[1] ZEARER, SV h MEE. £ SHEHENSEFFEEERKNY
MR ESEaE [T, Bk Elk, 1989 @) : 14 - 16.

[2 ] Roem K C. Inability to detect a choline requirement for the blue
Tilapia Ireichromis aureus [J1. ] World Aqu Soc, 1990, 21 3 :
238 —240.

[3] MNEE, 5T FEAMEHF®F L mitEil, 1998, 103
(57:37-38.

[4]1 EX08, BEE, ZHEK & FALENRHFRAMRL DS
R 2002,26 (7):36 - 39.

[51 B 75,58, 7K, & RN Z e A K RIA
O RT R fi iy B 1 e (] . WL AR 2 B R, 2002522 @)
327 —-329.

L6 1 Mg, &F &, EHEHE S EWE7#E4EKERKY
AT [T H R, 2001,25 10 : 42 - 44.

[7 1 Millikin M R. Qualitation and quantitative nutritient requirement
of fishes's review [J]. Fish Bull> 1982 80: 655 - 686.

[81 Ketola G H. Choline metabolism and nutrirional requirement of
lake trout (Salvelinus namaycush) [J1. Anim Sci> 1976, 43: 474
—477.

[9] Hung S O. Choline requirement of hatchery-produced juvenile
white sturgeon (Acipenser transmontamus) [J 1. Aquaculture,
1989,78:183 — 194.

o]l i, B, BEH EeafuERFEENAA L K
F=FM,1995,19 @):133-139.

[11] Dupree H K. Vitamins essential for growth of channel catfish

[Z]. Technical paper No. 7 Washinton, D. C, 1966: 12.

121 MA=EF. EREEAFRE WM [J] B4 2E, 2000526
1):52-55.

(131 E8, FKTE. IETEANEE S on o BT BRI A AR B 1
018 & 5iER Tlk, 2004, 4:43 - 44.

[14] Craig SR, Neill W H, Gatlin [1 D M. Growth and body composi-
tion of juvenile red drum (Sciaenops ocellatus) fed diets contain-
ing lecithin and supplemental choline [J]. Aquaculture, 1997, 151
1-4:259-267.

(5] kg%, %5, FTEY, S ERZNERBIFRENE
W [J 1. ¥ B4R, 2004, 23 (1D : 92 - 99.

[16] Deplano M; Connes R, Diaz J Ps et al. Intestinal steatosis in the
farm reard sea bass Dicentrarchus labrax [J 1. Dis Aquac Orgs
1989,6:121 —130.

(7] R, XK, I, 5. =F e A0 P A g B BB 7 0
B ARE SRS A IE A FE AR IR (] ). KR,
2002,26 6 :542 — 550.

[18] LinD,Mao Y Q.Cai F S. Nutritional lipid liver disease of grass
carp Cranopharpngodon idellus (C. et V.) [J1. Chin J Oceanol
Limnol, 1990, 8: 363 — 374.

(191 E&RB, WG, B4, & 0 Fh L s By I 42 o P A1 5 2 P ik
Fe AR BIBARER [T ] KEEDFR, 1999,23 2):102 -
111.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

262 hOE KR H14%E

0] MAEE, TR, EXAH, %, REERIFOVERA D] K 21] ®EE,HWHE. SR HGERENTESERNAEHLAE
FEER G8FD, 1998,22 10):77 - 81. BT R #2004, 6: 31 - 34,

Effects of diet-supplemental choline on fatty liver pathological changes in tilapia
(Oreochromis niloticus X O . aureus)

HUANG Kai!, YANG Hong-kun!s; GAN Hui?; GONG Zhu-lin?; GAN Xi?, LUO Yong-ju®
(1.College of Animal Science and Technology: Guangxi University> Nanning 530004, China; 2.Guangxi Fisheries Schools, Nanning
530021, China; 3.Guangxi Fisheries Research Institute, Nanning 530021 . China’

Abstract: Fatty liver in fish occurs commonly in high density culturings which impacts the growth: quality
and anti-disease ability of fish; even may lead to disease broke-out and great economy loss. This experiment
was conducted to determine the dietary choline requirement of juvenile tilapia (Oreochromis niloticus X O.
aureus) and evaluate the effects of dietary choline levels on growth; feed conversion ratios survival and sev-
eral biochemical indexes in hepatopancreass muscless and plasma related to fatty liver pathological changes.
At the beginning- 450 juvenile tilapia with body weight of (0.56 +0.04) g were randomly allotted to five
groups; each with three replicates; and were fed with five formulated diets containing five levels of supple-
mental choline 0,0.1%,0.2%,0.3%,0.4%> for 50 d. The diets were similar to those used commercial-
ly, with major ingredients of fish meal, soybean meal; peanut bran; rape meal; vitamin and mineral supple-
ments. The results indicated that as the choline supplement was 0.3% diet; the weight gain rate was
699.51+£31.32>% and condition factor was (4.00 = 0.20) % > both achieving the peak values, and the
concentrations of CHOL, TG, HDL and LDL in blood plasma were high too; the feed conversion ratio (2.00
+0.12) % dropped to the bottom. When the choline supplement was 0.2 % ; liver weight /body weight ratio
(HIS was 2.99%0.07) % -and the activities of ALT, AST and LDH were (52.33+13.322U /L, 267 %
16.97°U /L and (1163.50+85.56> U /L, respectively all at the lowest values: liver fat content was (38.84
+0.57) % ,and AMY activity was (52.00 £ 12.73>U /L; bile acid content in gallbladder was low. There-
fore; under this research condition it is suggested that the supplement of choline in diets of juvenile tilapia
was the best at 2% ~3% diet. [Journal of Fishery Sciences of China,2007,14 2):257 —262 ]
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