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T 530004; 4. EILREE,)TW BT 530001)

i . BUEJE T I (Oreochromis niloticus x Oreochrmis aureus)750
B BENLA 9 5 41, 53 5 15 W S 99 ( Betaine ) 75 N & 7 0.0. 15% |

MRER: RP A& RN
mEELERE SRR, Zan

0.30% .0.45% #1 0. 60% [ 7%, 1 3% 65 d, IR X FHRWM RES VT AsEmN R R m LB R
K IR S B R MESARIRNE R, SREH . YRR s, MBI, X
IR 0.30% ~0.60% B, Bk fa fh 38 B RE M BASHEE TR SR SN R LB 1R An e
19.52% .16.63% F1 21. 38% ; 17 %} 7 B4 B F& K 25. 55% . 20. 44% RS PRSI Rk kA
#129.93% ; JFF{& AR 9. 29% .38. 57% 1 29. 29% ; Ift 7E HH H i = 88, RILAMEREN PEalE
P & B0 HB 40 43 1 P fi% 66. 28% .55. 81% F1 80. 23% ; JEK B TS B,

A% 88.78% .37.59% F1 62.41% ; HEHRFAEHRSEF S, HE
ESEBERE AREEAR A ESER. LRSS ENE T
Pl AERIFRAME T, BNRE T AR IREmAEERM

xutim. RN REE ER L
B klEa B s ks
thE A, §963 73

B H0.45% ~0.60% ,

SRR ZAET s Yl
YIRNERAU S Y, BAE B A AR FRE
BEAN RGN, E O F R MR, REER
A= B TTE A, RRAR S S A 8 B R AR s AR
W, MRS K P ARDR S 30, BB 28R R AR G
PRI R A, AhEsR B R, sk
BRAEK TR B — R AR H A B = R,
RN TR /K ™ S 3 R BR B BR 8 S L, 7T LAGE
BREREE, BB R, F RS T2,
A UATHSER A B P a8 B EE.
PR BN A R AT Bh A A R i 2

LEAEEA, B  BEZMNT AL E
AL IRBEIE B, EH SR AR T S B R o R, e S
O AR i A R Ak BE R 7 ACTE , Bl LE T g s
LR, BRI AT B R R, Al B KR
JE B e B AEROIRGE AR & 8 LUK M 75 A 138
R, SRR ESR A B 2 3 B E A R
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1 #eSTk

1.1 R84 #LESH

ZRPEAKEFRFTR (NRC1998), LI4
WMLk FE A 2RSS N IFORE, B I A TR 5 &
HIFHSE R (b dl) , & 2 3% 0.0. 15% |
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FRIRAT
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N5 H(150 B/4) , BHBR 3 ANER 7 15
AEAKIRH (1 mx1mx1L.5m)H, K51
65 d,

®1 RREANEAFREFRAR

Tab.1 Composition of the diets and
the nutrient level of the diets

B TR (%)

B 1 2 3 4 5
FHIEW, 0 0.15 0.30 0.45 0.60
s 10.0 10.0 10.0 10.0  10.0
oH 24.0 24.0 24.0 24.0 24.0
W 9.0 9.0 9.0 9.0 9.0
i 3 16.0 16.0 16.0 16.0 16.0
FHt 16.0 16.0 16.0 16.0  16.0
EXk 10.0 10.0 10.0 10.0  10.0
Ek 10.0 10.0 10.0 10.0  10.0

HEEV YR 1.5 1.5 1.5 1.5 1.5
BEE%ER 0.7 0.7 0.7 0.7 0.7

9 0.5 0.5 0.5 0.5 0.5
7 0.5 0.5 0.5 0.5 0.5
e 0.5 0.5 0.5 0.5 0.5
Bk 1.0 0.8 0.70 0.55 0.40
;%3] 0.1 0.1 0.1 0.1 0.1
g%l 0.2 0.2 0.2 0.2 0.2
&t 100 100 100 100 100
K4y 8.8 9.2 8.5 9.3 8.1
HEH 39.8 39.4 395 39.2  39.6

4.50 4.75 4.36 4.84 4.76
10.8 10.6 10.4 10.2 10.2

ikt
il

KBS ERGH BRK, FESRPR
RS R AIEEREIR , HE YT E. HK9:00
1700 Z£8E 1 K, RIGEAHEBEER 3% ~
5%, BREBE EWRIGE, #K 173 LR KR,
B PR (29. 1 £ 1.3)C, KR
4(28.9+£0.7)°C,DO #4(7.03 +0.23) mg/L,pH
#(6.9 +£0.1) ,NH,-N 24(0.03 £0.01) mg/L,
1.3 HmERENRBERGNE

BREHE, ARAaEA 24 h REE, §
ThEEYLECE 15 B, i, i AP R bi g, A 608
DHLEL 10 min(4 000 r/min) , B FE W 4 I 3%
REAEH. BR 15 BEAEEKK, REUTFEREE
&, THR R A TR L, B BUTE BB UL, B
&, URRERENE KPRl S &, XA
EEEE A T4 K ABBOTT ALOYON 300 £ H
AL T OGHAT IR AE AL AR i 23 B 5E , Tl
ESRA JHERE(CHOL) , Hih =FR (TC) , Mm%
EHeEH(HDLC) , AN 28 (ALT) , A EHER
P (AST) , 3L MR i 8§ (LDH) , € ¥y B (AMY ),

v AR kMg (GGT) , REXR (BUN), HEH
(ALB) , BEH(TP),

HRHBEARXIT

Ryc =F/(W,-W,) (1)
AF: R AR REL, F O NERRERE, W, W,
S ARG R AR,

Rs(% ) =100% x Q,/Q, (2)

AH: Ry ABTEER,Q, A AKEE, 0, AFIRE
.

Ryc(%) =100% x (W, -W,)/W, (3)
AH: Ry AWEE,

Fo(%) =100% x W,/L’ (4)
K Fo AEWHE, L ALKREK,

Is(%) =100% x H/W, (5)
K L AR H AR ERE &,

Cu(%) =100% x L,/H (6)

K. CpHERAERE NG & &, Ly o9 AT ERAEAS 5
HE,

Cyi (%) =100% Ly, /M (7)
K Co NILARBRI &8, Ly NUWIEER,
MAHER,

1.4 HRALE

SR A SPSS 15. 0 Giit 3k 4 ik 3e B 1+
XML 2, B BEA TP s iR &R
No K Duncan KL HE TR I EUHE 1)
ZHBEME(P<0.05),

2 5 R

2.1 ARPHEEKENREFTEEE KT
i

HE2TH,A%65 4 )5, F4MRBEEA
BIERTBEZEF(P>0.05);3 ~5 HAKEE
R EERTWNRA(P <0.05) 1 2 ~5 4 H
EH(6186.44% ~6569.82% ) R ABE(P >
0.05) ; 1kl R%LL 5 H&AK(0.96) , BEMLT X
(P <0.05), fH2 ~5 M LB EX R (P>
0.05);ZFRBHANEHEEEZRFABE (P>
0.05),
2.2 ARPHEEAKENREETIESEFEL.
FFRR At Fn AL A BE R & BRI

BEE R RS M & B A, K H AR
PR T REAR 4 iR B AR (0. 86% ) ,5 4BEA B
Ft, 45 HBEMRF1~3 4(P<0.05)(FK3), &
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20 &

LR A PRI AT BRAE AR B & B AL AR B & B 8

EZXEF(P>0.05) MHRAMBTERR(E3),

2 WEHEAEIERFEEERKIERE RN
Tab.2 Effect of the different betaine levels on tilapia’s growth indexes
_ FRE
ERIER 1 > 3 ) 5
WE (g) 0.28 +0.01 0.29 +0.01 0.310.02 0.28 +0.01 0.28 £0.02
kE (g) 18.19 +2.84 18.32 +2.45 16.89 +1.96 18.07 +2.05 18.17 +2.82
RIEE (%) 90.67 +4.62 91.33+7.02 88.67 £10.07 91.33 £13.32 88.67 +11.37
WER (%) 5412.54 £206.50° 6 186.44 £323.05% 6 468.99 £329.26* 6 312.50 £323.20° 6 569.82 +340.79°
FEWE (%) 2.80+0.43 2.75+0.30 2.90 +0.37 2.89 +0.25 2.93 +0.34
GEEY S 1.37 £0.28° 0.98 +0.03% 1.02 +£0.07% 1.09 +£0.20% 0.96 +0.09"

E:A—T4EE6 EARR LA NEFBRARAREER(P<0.05),

R3 WIREEAEXNERE T &L FFERER LA IR & B Rm

Tab.3 Effect of different betaine levels on tilapia’s HIS, amount of fat in hepatopancreas and muscle

_ FRE
ot 1 2 3 4 5
FFREE( %) 1.40 £0.52® 1.35 +0.492 1.27 £0.43* 0.86 +0. 36" 0.99 +0. 36"
RS S’ (%) 5.67+0.70 5.12+0.86 5.16 +1.57 4.92+1.55 4.51+1.08
DABHEE (%) 1.65+1.72 0.93+0.23 1.01+0.48 1.22+0.75 1.70 £2.05

E:A—T4EE6 EARR LA NEFBRARAREER(P<0.05),

2.3 APPHXBKEXNRET FEmFEL
TEFRAR I

x4 B8R EEHXBEMEN T &, £4
(X IRARRSN) BB Z & ¥ B9 CHOL 71 TG

HSEEWHR,S HTc FRAHEE,3.4 Him
F CHOL M1 TC S BB EMTXRAHA(P <
0.05) ,2 HEA%; FHAIME HDLC S/ ERA
2#(P>0.05),

£4 HEFEAKEXNERFTIEE D FEENEIRRID
Tab.4 Effect of the different betaine levels on tilapia’s serum biochemical indexes
_ FRA
i , > 3 7 S

B E B2 CHOL( mmol/L) 3.15 £0.41% 2.28 +0.19% 2.34 +£0.12° 2.54 +0.24° 2.77 £0.35%
H i =Fg TG(mmol/L) 1.72 £0.17* 0.33+0.19° 0.58 £0.11% 0.76 +0.11° 0.34 £0.10°
B % 8% 8 HDLC(mmol/L) 1.46 +0.05 1.3520.12 1.310.12 1.27 £0.15 1.65+0.20
AFBEEE ALT(U/L) 69.67 £26.54% 155.00 +1.412 42.33+18.23> 38.00+4.24>  37.50+7.78%
AERE R AST(U/L) 176.00 £37.04> 300.67 £35.73% 157.33 £65.62" 155.33 +67.57° 146.67 +12.42°
HLERULSE LDH(U/L) 680.67 +188.02%° 791.00 +103.32% 486.33 £47.54° 484.00 +117.04> 549.67 +56.08>
MBS AMY(U/L) 133.67 £70.23* 130.00 +£56.57*° 15.00 £7.07°  83.33 £102.14° 50.00 =10.00°
v - BE B IkBE GGT(U/L) 43.33 +5.77%  46.67+15.28% 70.00 £10.00°  56.67 +5.77®  33.33 +32.15b
FRZE % BUN(mmol/L) 1.85+1.01 2.68 £0.47 1.78 +0.63 2.43+£1.28 1.61 £0.17
B&EH ALB(g/L) 9.46 +1.53b 9.90 +0.36° 10.46 £0.25%  11.16 £1.50%®  12.30 +0.982
BEH TP(g/L) 23.9 +2.06° 28.63 £3.50%  23.87 +1.91° 27.90 +1.65%  33.87+5.61%

E:A—T4EE6 EARR LA NEFBRARAREER(P<0.05),

S (T IRARRSE) BB S JEA M TE ALT
AST (M FEEH SR A I & W 82 = M FEAR, 2 4
ALTf1 AST F B BERTHESH (P <
0.05),3 ~5 HHEM, HFBEMF 1.2 H(P<
0.05) ; &40 1. 7% LDH ¥4 4 4H 5K (484 U/

L),2 5% (791 U/L) ,1 41¥kE (680 U/L),3 ~
5 HBEMT 2 H(P<0.05); M EHZERA
EXt & A INTE AMY SR mEE,3 ~5 4B
ZEMF1.24(P<0.05),3 HEM(15 U/L),1
HE R (133 U/L) s F4HMAIMTE GOT k1 ~4 4
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RERABE(P>0.05),5 HBEMRT I A
(P<0.05),

FHAIME ALB REZ 7 B (P <0.05),
Hos dgm, FeEERT 1.2 H(P<0.05) ;1
BFIPZES HER,FHFEEFRT 1.3 H(P<
0.05),

3 931 i

3.1 FE#HEHFMEMNERFEEEKIE
i

TSR — B LYW, 1E s Y8 5
MR, 2 52 ERE S5 4 BER, X
YA KT HERROR, IR E S YR 4
Ko AR, 7 A KER P BT Semx X
O &% ( Far east asian catfish ) (51 g ( Cyprinus
carpio) (6] ¥kK 88 ( Serrasalmus nattereri) ' B35
B4R BA B4R, O RERE MR AE R R 4K
TS5 BB R , ZEARDR R A 0. 29% A
0.3% B & FHSEMELE BN 0. 1% f #E O 4fi Fit
SEmTERR R AE RAERA B, X TR E N H
BEEE BN KK T #7, KB K KRB
BB RAMERF T EA NS =M
FEM, RB ALK R, SEEERNREK
YERAIE SN B . MARIERRE , TS
BV I B P8 TR AR X R B A R 1R
TR RYOY ) B, £ KRR B4R, UL
FSRBURIE T HAEAEKKER.
3.2 FEMEHBMEXER T &AL,
FEREREFO AL PO RE RS & B BRI

EHSEmUE N B A, T LU R R R A OB
SRALF B AR UM, R AR I P A EEE
Mo REPIFRM, TSR LR & AR
WLiE & & , AT RO A 7K 7= s 9 s 5 i) &
Mo B/ RS, SRR R R S B
BEMRR. EHAEKE" MBI ERD, R
B 0. 3% K FEE MR W] B F B AR B ( Carassius
auratus) T JERERERT & 8. #REEILE" B
B, AR EIRE(BKEM8) Wb B in—E
H R BRE S AL, T REARTE AR B HR e B A 1y
SRR, APRIESE, TS I #E T LI R JB
FIRAKTIESE, SRS nada s &
BEFXFRA, Hp 0. 6% Bmdl ik H MK
(4.51% ) , MR 7] LAREAR 228 B JE & 1

PR LY, 255 SR T I 4 B AR LL 3R T R A,
4.5 BN RRA 2 BIFEAS 38. 57% F129.29% , 3F
BEMRKRT1~34H(P<0.05),4 HEKMK
(0.86% ) , PiHA 4.5 2o 1R JFF R AR i B B AR
B W A, FFF B R B AU A8 BB &, B
0.45% ~0.60% W L0, RE [ B8 B & JE & HEHL
B 7R, 0. 15% ~0.30% B & IME A Bk

FXAERIROR . AR R T B3
W, JE % & Ik & ( Tilapia nilotica linnaeus) JJLIB
TRBETRE,HP0.8% ~1.0% MFMEBRF
BIF, R LA 3RE R R b g5 2 PR EH SR
AR RR K A BRGNS &, AXE
H2 ~4 HE B F AR S BB RAA ik
5,5 S TR, 3 —& B 1 BEEMAEREIL
RPN NI &8, NTTBER K,
3.3 FA#EEEFEMENREFTEAMNEEN
FEFRRI R

S ILE" B s RN, ARB A4
W ZEAME BUN S EAEMEAL BT L
Fili,3 4S5 4 BUN S EHHME;1 ~5 Haim
HHEHSEZBWA R, 7E0. 6% BMAR &S
(12.30 &/L) , XN BRAH R 5 30. 02% ; L5 B &
HEREREEF,0.3% FINAH MK (23.87 ¢/
L),0.6% B hn4HiA B 1&(H (33. 87 /L) , AR
IS 41.72% , RIFEEWEA MR R , 5>
BEBRGR, FVAEL R, RIFZEARIRG
Bi): 8

JHERE I AR —F, BN A BT ZH4E
YRR, (B4 K & 6 84 5 B0m H B O AE
(B RBIMAE B —FP) , PR F=A AR M, TG
B H Yl AR B BR AL B, M %K+ TG & &3 MBI
ARG, 3 AR E, REILET B,
EHsEm T LARR KR K A 8B 10 7E CHOL F1 TG &
&, HDLC S8R B, ARG RE
2 ~5 BB BIEAINME TC SEHBE/RT R
¢H(P<0.05),2 ~4 MY CHOL & 28 B %
ETXHRA(P <0.05) , FHHFHEBA F TF 3
£ B FE B RO R AR IR , T LA 2O B AR 5 3E
BN BERNTIRE, XS —FEER T
SERRAE T R F R 2 , e A ik e iy AR O T
HZhRE., HDLC & CHOL X HizfH Z—, &
R 2 ~4 HEJBFIEAINTE HDLC & &M%
BA%, X+ N B CHOL & & Wik, & 4 HDLC fI
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CHOL (72 {h e S Fa U 3R

ALT AST.LDH F1 AMY £ 59 75 ¢ 0] /2
20 BB A AR B, 24 P 4 Ao T8 52 1 35 S 40 RS
B INET, X EER LS8 AW, [ I 75 B 1S
HBEAE" . LDH BEBALBETH—1F
B, A T O 2 240 i ) B R b, 440 e 1
e, LDH ¥, 3% LDH iE#:¥n., AMY
et LIE M B o f% , SR A EE AR,
TR IS B R AR b . AR
HREH, YTHEMBINE N 0.30% ~0.60% i,
BB B k4 1 % o ALT AST,LDH I AMY H7%
BB, BB E R TFHEMERN0.15% K 2 (P <
0.05),H 3 %4 AMY 35§ (15.00 U/L) , 4B 3
~5 (BB IE 5 T 40 o 5 40 7 G, SR R T
REE TSR N —Fh R MR, T2 5
FE B e AR 3, TR A ARDR B R 4 AR
T LA T AR (55 0 S s LA B0 i g # T =X
% Z RSN B AR, A R IR TR
FFafusRes e . GOT 7 P X B4 T 41 i
WA S B, &S GGT EEk BT
FE, P2 B 45 45 Bk, GG'T 38 A I 9% T 5 1L 7% GG'T
AR, AR YIHERBINEDE 0.60%
B, BB B IEMA M YE GOT &% (33.33 U/
L), S EH WS E N 0. 30% A, £ K 1 7&
GCT FEHBEE (70 U/L) , B EEH T 0.60% I
B4 (P <0.05),
3.4 HEBEREFELAMPHEETMNE

KFHESEMAEK =B EERMENIR
E, BN EBEEh TEKAEE SRR KA
%, 4% CLAYTON"" $R 18 , & | 6 £ T SERR 1) Bk
R E R 1. 5% , Wi CLARKE &' MR, ¥
IKFRFEZM T, — 88 KBRS £ ( Oncorhynchus
tshawytscha ) R B SRR B N & 8 1% B,
AERERRR R, BENXTIHERMHREE
WFHRABAFIE SR, AR DR R N
B FHSERA B R I & A0.3% 1 0. 1% (Fisk
WMEAN) M 0.3% ~1.0% ™, Rt ILE"
BB, RAKABEBFHEREZESFTME N
0.2% , KA B RINTEE 40.1% ~0.4% . &%
R e R B 4 BI %N 0.0. 1% ,0. 3%,
0.5% .0.8% .1.0% .1.5% F12.0% B FHSEM, 17
VBB B e 42 d 5, M450.3% ~2.0% IIFHSE
WANMET L ERSARREEEKE, M

#1%0.8% ~2.0% By PR E BE ; BRI
$}0.5% ~0.8% AN REA B, ZAFEEE
KRR RPF 8755 0. 8% T IME &
Al

AIRBH 0.30% ~0. 60% FHSERIF ML
BRPFANEREWNRHABERE (P <
0.05),0. 15% ZMARBEREMNBAHAERAL
FE(P>0.05) ,WEER/NIFH S 4H >3 4H >4
H>24>14;2 ~4 HIEBREEFRABAF
PR B S RAM LY LB ERZR (P>
0.05),5 MBI ABBEMRFNRA (P <
0.05), 0.6% MAMBRMEREIES
(6 569.82% ) ,fAl B} REUFAK (0. 96) , E KR
B, XURAAF N E A MEX R E P A
AERMERBREARR, ALK Em X 1B
B R A KR 0.30% ~0.60% B 5
BHE, BEESAP AN IMTE GCT
A AEAUERAEASE, AN 0.45% ~
0.60% MM & NMER B T F A4 KM
BRI A, T ELRRAR T & R P 40 f 2 1 AR B,
{23 T B RITIR,
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Effects of dietary Betaine on growth, fat content and biochemical indexs in
blood of tilapia ( Oreochromis niloticus x Oreochrmis aureus )

ZHU Ding-gui'?, YU Dan’ ,CHEN Tao*,ZHAN Ge' ,HUANG Kai', MA Yan-qun', YANG Si-hua’

(1. Guang xi University, Nanning 530005, China;2. Guang xi Agricultural Vocational and Technical College, Nanning
530007, China;3. Guang xi Baiyang Group Company Limited, Nanning 530004, China;4. Yong Jiang University, Nanning
530001, China)

Abstract: 750 juvenile tilapia ( Oreochromis niloticus x Oreochrmis aureu. s) were randomly allotted to five
groups, and were fed diets supplemented with different level Betaine (0.,0. 15% .0. 30% .0. 45% and
0.60% ) for 65 d to investigate the effects of Betaine on growth, fat content and biochemical indexs of blood
of tilapia. The resulis showed that tilapia’ WGR were 19.52% ,16. 63% and 21.38% higher than that of
control group (P <0.05) respectively when tilapia feed were added with 0. 30% -0.60% Betaine; FRC
reduced by 25.55% .20.44 % and 29.93% (P <0. 05 ) respectively; the HSI reduced by 9.29% .38.57%
and 29.29% (P <0.05); the contents of TG in Tilapia’ s plasma reduced by 66. 28% .55. 81% and
80.23% (P <0.05) respectively; the activities of AMY in Tilapia’ s plasma reduced by 88.78% ,37.59%
and 62.41% (P <0.05); the contents of ALB and TP in Tilapia’ s plasma were improved, the contents of
CHOL in Tilapia’ s plasma reduced; the activities of LDH, ALT and AST in Tilapia’ s plasma reduced
respectively. Therefore, under this research condition, it is suggested that the supplement of Betaine in diets
of juvenile tilapia was the best at 0.45% ~0.60% .

Key words:; betaine; Oreochromis niloticus % O. aureus; growth; body fat content; serum biochemical indexs



