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Effects of dietary betaine on growth, nutritional components and
serum biochemistry of Rachycentron canadum

ZHANG Wenchao', LIANG Guiying', YANG Huijun', WANG Hualang’,
TIAN Lixia', LIU Yongjian'
(1. Institute of Economic Aquatic Animals, Sun Yat-sen University, Guangzhou 510275, China;
2. Guangdong Evergreen Feed Industry Co. , Lid. , Zhanjiang 524092, China )

Abstract: We conducted an 8-week feeding experiment by designing 6 kinds of feed (addition levels of betaine: 0, 0.05% , 0.10% ,
0.20% , 0.30% , 0.40% )to investigate the effects of dietary supplementation of betaine on the growth, nutritional components, ser-
um biochemistry and enzyme activity on liver of juvenile Rachycentron canadum. The results show that when the addition level is
0.05% , the weight gain (WG) and specific growth rate (SGR) reach the maximum; the condition of liver is the best; the protein
content is the highest in both whole body and muscle. When the addition level is higher than 0. 20% , the condition factor (CF) shows
a negative correlation with the level of dietary betaine. Hepatosomatic index ( HSI) of each group is significantly lower than that of the
control (P <0.05), and the lipid mass fraction (except for 0. 10% group) is lower than that of the control. The concentration of tri-
glyceride (TG) in serum is higher than that of the control, showing an “increase-decrease” trend. The activity of glutamic-pyruvic
transaminase ( GPT) of all groups are significantly lower than that of the control (P <0.05). The results indicate that dietary supple-
mentation of betaine can improve the growth and lipid metabolism for R. canadum, doing good to reduce the lipid of the fish.
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Tab.1 Approximate composition in experimental diets %
- w( FHSEHR ) /2H 5] actual content of betaine/group
raw i;l\gre dient O(X}H8) 0. 05% 0.10% 0.20% 0.30% 0. 40%
(1) (1) (1) (V) (V) (V)
41§53 fish meal 45 45 45 45 45 45
¥ soybean meal 21.7 21.7 21.7 21.7 21.7 21.7
47 fish oil 6 6 6 6 6 6
E KW corn oil 2 2 2 2 2 2
4y wheat starch 19.90 19. 85 19. 80 19.70 19. 60 19. 50
AT W) mineral premix' 0.3 0.3 0.3 0.3 0.3 0.3
BAYEAE vitamin premix’ 1 1 1 1 1 1
BENE lecithin oil 2 2 2 2 2 2
BEIR4EAER C V, 0.2 0.2 0.2 0.2 0.2 0.2
BRA 4 K,HPO, 0.3 0.3 0.3 0.3 0.3 0.3
BERR — 545 Ca(H,P04), 1 1 1 1 1 1
S {LARRE choline chloride 0.4 0.4 0.4 0.4 0.4 0.4
HHSZHR betaine 0 0. 05 0.10 0.20 0.30 0. 40
4R taurine 0.2 0.2 0.2 0.2 0.2 0.2
B FERLS) nutritional component( T4 dry matter)
JK 43 mositure 11.05 10.77 10. 27 10. 85 10.90 10.97
M EH crude protein 44. 47 44.73 44.34 44.77 44. 86 44. 80
FAEH crude lipid 14. 41 14. 64 14. 20 14.13 14.10 14. 37
HJK 4y crude ash 10. 59 10. 64 10. 60 10. 55 10. 49 10. 44

H: 1 #1000 g R R A BN &H LTS : MRS 172 mg, BEREE 576 mg, ALHE25 mg, BiARHR21 mg, BLEAHO.45 mg,

£

164535 mg, BiR4H 58 mg, @ ALHH450 mg, BRAREF 101 mg, WHEAREH 1.08 mg; 2. 451000 g AR EREEREALUT RS : fER
B, 60 mg, #EH=%K B, 200 mg, 447K B 40 mg, 44K By, 0.1 mg, ZHR4Y5280 mg, AR 800 mg, MR 15 mg, HEX400 mg, 4E4E

K; 40 mg, i A 0.1 mg, 4E4EZK E 400 mg, EHE 6 mg

Note: 1.1In 1 000 g diet, mineral mixture contains: FeSO, 172 mg, MgS0,576 mg, CoCl, 25 mg, MnSO, 21 mg, KIO; 0.45 mg, AlCl; 35 mg,
CuS0O, 58 mg, NaCl 450 mg, ZnSO4101 mg , Na,SeO; 1.08 mg; 2.In 1 000 g diet, vitamin mixture contains: thiamin hydrochloride 60
mg, riboflavin 200 mg, pyridoxine hydrochloride 40 mg, cyanocobalamin 0.1 mg, calcium pantothenate 280 mg, nicotinic acid 800 mg, fo-

lic acid 15 mg, inositol 400 mg, menadione 40 mg, retinyl acetate 0. 1 mg, phytogermine 400 mg, biotin 6. 0 mg.

HERA L/ % = [ AR/ 4 f i ] % 100

MRt/ % = [ g 2R RE R s o it/ = fh i i )
100
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2.1 FMEWEITEK. FRNANEREERRIE
BAFMEABRIEPEEARAIER, TRE
KM FRIEIRER 56 d J5 S R 4RDR 4 1] B 4

WAERABEER(P<0.05), IiAkHK WG &
m, HEZEST 1 (WHR4A). VA VmERE; &
#[H] SGR 1 WG HAHR A% 1 4 VI Rk
FREEFRT VH, HMtAHAELTRERES (P
>0.05) . KB EERELEEZESR (P >0.05)
(£2).

%2 FEHAMEER BTEEKE. ARRKMBEZR(X£SD, n=3)

Tab.2 WG, SGR, FCR and survival of cobia

il W/ g KRR/ g A/ % FEEKE/ % Tk R B B H/ %

group initial weight finial weight WG SGR FCR survival
I 2.99 +0. 04 90.60 +3.24*  2937.5+143.1"  6.09 0. 09" 0. 89 +0. 00* 100 +0. 00
I 3.00 0. 01 98.50 +2.56"  3179.9 +90. 9° 6.23 £0. 05° 0.92£0.02*  93.33+5.77
I} 3.06 +0.01 95.43 £3.26® 3023.2 +101.1*  6.14 0. 06" 0.90 +0.01* 100 +0. 00
I\ 3.02 +0.03 89.50 £1.86"  2861.3 +53.9° 6.05 0. 03" 0.91 +0. 00* 100 +0. 00
\ 3.02£0.06 90.60 +1.22*  2903. 4 +30.2* 6.08 +0. 02 0.93 +0.02" 98.33 +2.89
VI 2.94 +0. 06 94.39 +5.74®  3045.8 +65.2" 6.16 £0. 04" 0.89 +0. 02* 95.00 8. 66

IE: RPFESIAFFHFRZFEE(P <0.05), FRFL

Note: Within the same column, values with different superscripts are significantly different( P <0.05) ; the same case in the following tables.

EarimEtnh (R3), THAMNAEE @K
CF & XA, HEBEER(P>0.05), M4,
VARV HN 228 TREfES, BVHRERT
HAt A& (P <0.05) o £ #8fin4H HSI ¥4 T % B

4, HERMZAS, HAhHE R E T RAP
<0.05), VA VSIBZEMRT IH, VAMMAP
<0.05), HAth#&HEEREZF FHEMAR
IPF BB E 2R, [HIETXREP>0.05),

®3 FHEAMIEHE. K. BEELAMEASIE(X£SD, n=3)
Tab.3 CF, HSI, VSI and IPF of cobia

26 7 e R/ g cm ™ A % A& E/ %6 gt/ %

group CF HS1 VSI IPF
I 0.89 +0. 02" 2.66 +0. 16° 10.45 +0. 38" 0.62 +0. 09
I 0. 88 +0. 03" 2.36 0. 06" 10.36 +0. 16" 0.93 +0. 12
JII} 0.92 +0. 03 2.41 +0.11% 10. 45 +0. 49" 0.93 +0.33
v 0.93 +0. 03¢ 2.21 +0.07* 10. 26 +0. 49 0.66 +0. 17
\ 0.86 +0. 02" 2.04 0. 12° 8.75 £0.24° 0.64 +0.02
Vi 0. 80 +0. 03" 2.13 £0.26% 10.20 +£0. 52 0.84 +0.04

2.2 MiEEERE RN

K USINZH CHOL Y B o i 3 22 5% (P >0.05)
(F4), HFUMA TG WEHE FXIEH, MAR
ER XA (P <0.05), HEPFHEFHEMA &K
e, myE TC BRI EREMEE, VA
HDL-C ¥ i (R F VIZH (P <0.05) , HAth &2 7]
TEEZRF(P>0.05), KZUHIN4H LDL-C ¥RE T

BEEF(P>0.05),

2.3 xtefa. IARFEEFRS M
SR A RS AR 2R SRR B A B T B

FEER(P>0.05), {HI4HemEH TR

5, MR THEEREES SO R, HRES

FVIH (P <0.05) ; SxfaFLA 45 45 im0 J8 s o

BB TREZRF(P>0.05), HE@ERMAR



F3M TRICHSE : PRSI EHSR AR EE A K ARE IR T LTS A A AR B R 5

R B o BOAR T X R, PR R R T 5 i
RSB TXRACKS) . 2AMPLAFEE
INZHEIK o B o RO B e, (EATRER A
PR IMZHAM AR TR IR o AR A S St
B A0 L P B K o0 T i OIS O B 3 R (P >

0.05),

2.4 3 tPFAE GPT #1 GOT BRI
BUSIMATFAE GPT I M3 i Z R FXTRRA (P <

0.05), ANZETLBEEZSF(P>0.05), &M

P GOT IEHETL B EZER (P >0.05) (£6),

®4 FHAMFPSRER. SHGO=FK. STEREQEEBNREEREEEEBRNRE(X£SD, n=3)

Tab.4 CHOL, TG, HDL-C and LDL-C concentration of cobia in serum mmol -L ™!
245 c( R BEEE) c(BHMM=MER) c((HEEREH) c(IRFEEREH)
group CHOL TG HDL-C LDL-C
I 2.76 +0. 19 0.41 +0. 03" 1.02 £0.05* 0.06 +0. 03
I 3.05 +0.50 0.58 £0. 13* 1.02 +0.15* 0.08 0. 02
Ilf 2.70+0.13 0.69 +£0.26" 0.92 +0.05® 0.06 +0. 01
v 2.66 +0.18 0.49 0. 04 0.96 0. 04 0.08 +0. 01
A 2.62 +0.37 0.45 +0.15* 0.88+0.11° 0.06 +0. 05
Vi 3.07 +0.32 0.46 +0.03* 1.07 +0. 12" 0.05 +0. 02
®5 EEace JARFEARXSD, n=3, BRE)
Tab.5 Whole body, muscle and liver composition of cobia ( wet weight) %
205 group I I I v \Y Vi
4> 2H i, whole body composition
7K 43 moisture 70.96£0.22 71.44+1.12 71.32+0.47 71.80+0.49 71.05+0.53 71.03 1.69
1 protein 16.60£0.69 17.56+1.50 16.80+0.24 16.76+0.52 16.68 +0.07 16.49 +0. 54
BEW lipid 8.96+0.26 7.85+1.00 7.86+0.34 7.60+0.47 8.59+0.45 8.74+1.56
K4y ash 3.09+0.05 3.24+0.16 3.12+0.08 3.30+0.08 3.15+0.03 3.19+0.14

WL ZH i, muscle composition

JK43 moisture 76.55+1.08 74.82+0.41 75.74+0.24 75.49+0.38 75.82+0.49 78.19 £3.63

[ protein 18.70 0. 64™ 19.91 +0. 14> 19.28 +0.22* 19.54 +0.25® 19.63 +0.19* 17.57 +2.73*
ReR lipid 2.41+0.42 2.58+0.28 2.40+0.13 2.57+0.39 2.17+0.48  2.20+0.51
K4y ash 1.32+0.02 1.40+0.02 1.31+0.11 1.37+0.02 1.40+0.03 1.23+0.17

JFHEZH Y, liver composition

7K43 moisture 39.65 £1. 02 41.22 +1.78% 38.59 +4.22* 41.63 £2. 00 44.42 +2.47™ 44.63 +2. 65°

% protein 8.22+1.04 7.85+1.63 7.42+0.45 7.98%1.12 8.63+0.15 8.44+0.83
JEM lipid 49.80 +1.61* 48.78 £2. 11" 51.66 +4.86" 48.02 £2. 12* 44.76 +2.89" 44.68 +3.48"
#6 FE&FEFARREHNSSREMEME(XSD, n=3)
Tab. 6 GPT and GOT activity of liver of cobia U-mg prot ™"
#13 group I I Il I\ \% VI
BRFEE N GPT 170.88 £17.05" 105. 11 £14.60* 121.88 +17. 10* 103.67 +17.01* 103.34 +4.89* 91.70 +4. 82*

45.41 £1.86 45.16 £4.09 44.29 +£5.81 36. 88 +6. 87 45.18 £7.46 40.88 +7.10

BHEEAM GOT
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bus) ) K PR S EOBIEE H  S BREH SE B EL A 1R
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TR A INE S W T 4 M) WG M SGR, X4
WA 0. 05% b i E 1R T E A r A KRR
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F10.20% B CF B% -+, Mias KK 0.30% F1
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CF b}, #fsKF-4 0.40% . 0.60% #il 0. 80% Fit
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a. 0.10%VRMMZ; b. 0.20% WIN; c. 0.30%VEMZL; d. 0.40% VRINZL; e. 0.05%VRMZL; f. XFHAZ
Fig. 1 Cross sections of liver biopsy of cobia fed with different levels of betaine

a. 0.10% addition; b. 0.20% addition; c. 0.30% addition; d. 0.40% addition; e. 0.05% addition; f. control
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TRICHSE : PRSI EHSR AR EE A K ARE IR T LTS A A AR B R 7

WA TR SRR Bon, AR RN
FHSEHR (LR 40% ) 7K F-H 0. 1% Bf CF F&Ak, H
BER T RIS (R INE 25 mg-kg™') + BRERHT
HE (RINES mg-kg ™)™, BLBARRL PR I—
JE RS AT LARER Mk CF, [HakE &, &%
R, AN HSI 3 8 2K T X B,
HB&0.6% 7RmeAsl, HoAth 45 H¥ B 2K T % B
AU W RE RIS R MR, TR
hnZe i HST M4 Fxf B4t . a0, AR
NI — 2 B EH SRR AT LRI ZE 8 0 4 fa i) HSI,
3.2 xt&a. NARFEEFRS R
wmEt s, 2. ML (0.40%
NI BRAN ) o & 0 41 2R R T 4 B T B
EER, BemMULAF 0. 05% B N & [ R
HOER, UWHHILE KT DIAE— e B E L
Btk M AR ALK, 2afmyin b &
WM RR B & A B L B E 2, BeafiF
JIEH (0. 10% ¥ N2H BRA ) & U 028 79 B s ot 1 43
BOOAK T X7 B4, 4 R LA & O 4H i K
G RATRESBERAREES. BRI P EM
HIBFGE R B, SN SERRE & 4 2 8] R LA
WKGr . HEEHMKS TR EZER, HEEREK
T AR LA R BRI B A Y 5 R e 5 B g
HIBFFEAS 25 T8 I A S B i i 2 e K 4. ML
FEM R BB S X AL 2 TREBE, BxR
RIS X H B ST BR BE  RH SR
ST, B UL A AR A 7 B A O3 R
ETHBHS . RESHBIREN, MEMIEE
WA, S 53R e e b AR R, I
LR 2h 1 A i R 5 A AP %GR
B ULRA, EHSERR T LUTE — 8 2 BE R AR A b i B
il I e 534
3.3 xtmiEiEtR. FFAEER AR AFAEE AR
AR P A INF SR A IR I 4 INE TG ¥R
ETXTRE, HASEHERES .. AHGEREE
5 B 22 £ ( Crenopharyngodon idellus ) JTJIE i) B8 it
WeRE 510 7 TG W B RAMIA LR # ™, W R
SRR gT A AR, B R R e B A T
55 R B B [v] MR R B A R o R RS
ARG TG Ft = vl B R}y B 2 1 K JF ik of TG #%
BN MB, BRI Hh =B8R EE, IS i
TR H =R . BE AR —E &
e AT BB T IR A Sk N AR IS
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