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Growth-promoting mechanism by betaine hydrochloride
in Colossoma brachypomum

LU Qing-er, LI Xing-xian, LI Zhong-quan
( Hangzhou Institute of Aquatic Science R ch , Hangzhou 310024, China)

Abstract; This research was conducted to approach growth-promoting mechanism’ by betaine hydrochloride in
Colossoma brachypomum fingerlings with average initial weight 83. 14 + 15.36g during October to December,
1997 . The fish was fed for 60d under the conditions of circulation, filtration and controled temperature. The
results of rearing indicated that betaine hydrochloride obviously enhanced fish growth, decreased food conversion
rate and improved feed efficiency; physiologically, betaine hydrochloride increased the levels of T; and insulin,
increased the albumin content; betaine hydrochloride decreased the urine nitrogen ( UN) concentration
significantly . The figure of tissue slices showed that betaine hydrochloride improved villas and microvilli length,
density and the distribution uniformity of duodenum. Betaine hydrochloride had no bad effects on supermicro-
structure of live cell. The results of this research implicated that betaine hydrochloride increases the secreting of
thyroxine (T;) and insulin and regulates the metabolism of organism by the hormones. Thus it prompts fish
growth. It also improved intestine figuration.

Key words: Colossoma brachypomum ; growth; betaine hydrochloride

20 t 42 40 ALK, AMFHEERIBHERAFEENFNANERRA, RACTH I WENTFER

iz 3% B 4 : 2002-09-12
BRI B - #f 714 W A BRI B (952023A)

RN MHIL(1962- ), X HITERA . REALTEW, FL AFAHEANMEFRFF. Tel:0571 - 87647710, E-mail : luginger @
mail. hz. zj.cn



http://www.cqvip.com

D000 http://iwww.cqvip.com|

oM B LS - FHEMEAR K OBEKAGULE 565

BHSENERBZER 20 MHE 70 ERFLHERERT BB P ERBEBOER, 20
THEWMEHEREEAT BN LSO BERERFEZEIBENEKR™ LBUNA. B4k,
X—HEZHACEERLTPHT T RENTIR, EXTHRBEIVI AN EENFREMAK 258
EMAMRMGAR, RARSARK, AERAER RENRSHHO . HEBRREREAEKTZ
TP e RS IS IR BT BR T AE B RO Ty A B O IR R AR RERT I, W A X AR A KR BORA &
R FABFRSMS) XK 2 F s GUIRHT T B R BV RS T EATRRE ' BE45RHAX
KESMHRER, AERFEEERNESTEIIRE RELN BENTRE.

AR B gk BE A S R Rk 8B 4R B AE KAODL ZEAT IR, AR Sh B FH SR B AE TRk BB R H
KA S B sh Y b B R R R SR KR -

1 Hﬂﬂﬁ% %1 AREANBEFRARNERD
Tab.1 Nutrients and composition of experimental diet
1.1 KB ] Riw  ERRS LN
ingredients contents nutrients
HMAHEM (A =97% ) BT IR K¥M  ~ Smm white fishmeal 40 K% %Moi 10.81
BE iR, Kl R a~ JEB a - starch 8 HEA®RCP 41.03
CH, F.Hf soybean cake 10 HEW % EE 2.95
BR¥ER wheat flour 32 K45 % ash 18.91
CH,—N*—CH,COO - HCI BE yeast 5 H%Ca 2.65
l EXE AP com protein meal 2 WP 1.39
CH, £ # bone meal 1 Hib%othes  22.26
RRAREMBT T FRAGETFORK 22 viamins 0.5
EM(FEEEE M) B, FHRKESR  ET ne 5
Lys 0.
83.14 +15.36 g. T8 chofine 0.2

RRENETEREERR > EMERE 1,

Rttt e 4, FAABEEEKTEN 41.03% (MLE B0 N EEE AR 10 5 k76 b 5 508 o
0.0.1% .0.2% .0.4% .0.6% .0.8% M) EL K& #H{ XM

1.2 REHFB

1.2.1 #ARR

FRAR T 1997 4 10 A 26 B -12 A 26 A 7EE W& F K3 /K %48 (100cm x 50cm x 50cm)
T BHEIANESE (M3 A, ERABFRKABaM 1 B, it 18 2. AFREETENT KK
HARARMABRSBEEGNEAER K, EER BRAIE ZERXGFTHRA, RBHEFHKIE 26.5+
0.5C . FMHA55~7.5mg-L"' . pH7.0£0.1.COD 9.37 ~ 13.72mg-L~" \NH;-N 0.025 ~ 0.375mg-L"’,
FERWIE , 5 A F NaHCO, f NaCl AT 1 WAKKHE , BXE BAKEE %K EKBEEKEH
173,

iE RN FE R B A, TR FE A, KB A FIK K A NaHCO; 71 NaCl S E. KR ME, 843 &
HEBAREAN e kEN s EERAER(M KA . BRERAME, RBLUEXENE) . &
X FEF9:00, FF 4:00 KRB, WEE 1h BBREE R TEHRE, S 10 RAE-KBHER, 5 Xid
REER NMER WEKE, AFEDRE. TERBH 60d-
1.2.2 BRESHH

RBERS, &6 240, ANEM0.0.1% .0.2% .0.4% .0.6% 1 0.8% L BREH W 6 TN KEFAHAM BN
EEPEIMR R, SH27 B3t 12 BA , #ITHE RL.EH. HANEKESHEAIHTA.

mMEF=MFRFER(T,) . IRPEREAR(T, KSE(NSMERARTE2REE
PACKARDS500 B v~ it %% L ¥ , AN ERPERMCEAA T 2R EARFRAEMS. OFHRE
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RS RATEEAEARAT XA &E CHEM -5 £ AL EilE . HRAY A BH
X BABY A RAHERGE  SWETRRERNEERPRARER+ 5, AR BB NE
BlE  RREMBEE, ZRPWAERK  HiECE S8 F BERUEMAFERS G, R JEL -
1200EX HLEME

1.3 Higsab
WS 558 /8 SAS 6.03 I (SAS Institute Inc,1988),
2 RELFHR

2.1 EhRREH SRH A < M BE A 4RDR R FR a0 B 0
HMAUFXEIPOKABEFHREE ANE SRR RBNEHES T X2,

%2 ARATWSBEENHN X KAVREKEEDNEARAENER
Tab.2 Effects of betaine hydrochloride on growth and feed efficiency in Colossoma brachypomum

po gkl th M E 38 (% ) betaine hydrochloride
control group 0.1 0.2 0.4 0.6 0.8
i (g) 77.85+4.96 80.44+8.79 96.22+9. 14 77.04£3.96 72.33+1.93 94.93 £6.42
initial weight : : : : : : : : : : : :
SHE(g) 135.00 = 13.71 146.08 = 3.53 165.89 + 5.01 i37.63%1.19 131.03 + 4.43 153.41 £ 7.53
final weight . . . . . . . . . . . .

Fiy RN (g) 57.15+0.64a

% . 61.93 £0.25b 69.66 4. 13c 60.59+2.18a 58.69+2.74a 58.48+ 2.06a
average weight gain
HifE (g) -
daily weight gain 0.95+0.0la 1.03+£0.0ib 1.16 £0.07c 1.01 £0.04a 0.98+0.05a 0.97+0.03a
HERR(g)
feed intak 2.64+£0.03 2.50+0.05 2.58+0.07 2.55+0.10 2.51+0.14 2.66+0.11
ﬁ&%a 2.77+0.03a 2.43£0.05¢ 2.23+0.10c 2.52£0.05¢ 2.56+0.03c 2.73+0.05a

BT A L AER R TR ERFBRELARERBE(P<0.05) ,c XFRERBREE(P<0.0D).LUTH
Notes: Letter a in the same line show insignificant difference{ P > 0.05) , b show significant difference ( P < 0.05),c show very significant
difference( P < 0.01) , the following is the same

HEZARL AAABHLMHXEIAFABREBRE TR KOABWEYREEMHKEE. 0.2%
EmEE, PN ENHEESMENEARE T —— Ti(fM-ul!)  —8—T.(fM-ul 1)
21.89% (P <0.01)H 22.11% (P <0.01);0.1% & ;‘2 —&— INS(ulU-nL™)
mBE, 5 MNEE T 8.36% (P <0.05) f18.42% (P ’
<0.05);HERBASHEBAERABE.

HEHFETHERRELVRE R, R 0.8%
BmMASHEHERABES,0.2%.0.1% .0.4%
o6 BT MADTHNEEXNBATMRT 19.49%.

AR contents
e = -
o © o

NN
o o
I S I BN SN I )

0 e, 1 'l A L —
12.27% .9.03% 1 7.58% (P <0.01). 0 0.1 0.2 0.4 0.6 0.8
BRI/
2.9 ﬁ@ﬁ%ﬁxﬂ-mﬁﬂi,ﬂ:?ﬁbﬁ%%uﬂ betaine hydrochloride

B hEEisEE K M
mi& T, T, INS S BAEN
Fig.1 Effects of betaine hydrochloride on the T;, T, and

LR, 7 0.2%.0.1% M 0.4% £ B §H 3¢
WA BKEHBELEP T, SRSMNET T 10.53%
(P<0.01).9.65% (P <0.01)M8.77% (P <0.05);
BSESBRHIINEET 74.39% (P <0.01) .67.07%

insuline contents in serum of Colossoma brachypomum
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(P<0.01)M 52.44% (P <0.05); iR ERWBFE T, NEBAFATHB BEE5WNBELTES,

£33 HIEE A A GEH W IERR W
Tab.3 Effects of betaine hydrochloride on bio-chemical parameters of serum of Colossoma brachypomum

Xt B4 BRI X B (% ) betaine hydrochloride
control group 0.1 0.2 0.4 0.6 0.8
BEB TP(g-L™!) 34.34:8.80 28.55%6.19 36.336.89 34.286.36 31.693.49 31.20+4.82
BEBQ Alb(g-L™') 7.4010.55a 10.08 £ 1.36b 6.88x1.65a 7.51+2.36a 7.36+0.95a 9.58+2.20a
R EZ UN(mg-dl-') 3.90+0.60a 2.38+0.73¢c 2.81+1.62b 1.91£0.93c 1.60 +0.76¢c 1.75+0.98¢
G]ﬁ’l??-lﬁ-ﬁLﬁ) 24.63 +2.02 23.77+2.13 24 .93+ 2.14 23.62+1.59 23.84£1.31 23.97+0.93
Ggﬁﬁf!ﬁ.) 88.68+ 14.34 66.92 +32.09 66.94+22.20 71.16 £ 25.68 75.69+23.16 76.01 + 20.40

HMERIAW,E0.1%4,RKHBMLFEAEAAT T 36.22% (P <0.05), HARZHFR X AKX
BEEXER 7£0.1%.0.2%.0.4% .0.6% KX 0.8% A MEREADIFNBETHET 38.97%(P<0.01),
27.95% (P <0.05).51.03% (P <0.01).58.97%(P <0.01) /% 55.13% (P <0.01);MFELEH . AR
AMASEREBERLHEES

2.3 HBAMEEWI AR R

xoF e 40 FIGS b L AR B SR e 20 £ BT RE AR B S M IE 8 A I CSE R R, AR S A 39 50 . 3R
A AT AR BL AR K M E R BR (B ~-1,2).

BMO 2% MMENE+ —HEHAETRE EEMIHYIEHETRANA BRE(ER -3,
4),

H—-EX T HHMAEESENENOENE, RAFMERMEHE NGBS HE,
B¥y5—B(ER -5~8),

3 iTieMmgsie

3.1 FH MY I ¥F A LR AR RO IR

HREAKRKABMEFAEAMNABRERAN TR, XA IR A &R, B EER %
Het (2B A RUTEN T 8K

Mm% T; T, . INS Wi & REH AL MHEMBERS TILEF T, MESEKF(P<0.05),M T,
BHEGHMY . BES5MBAXLEEES RHAHEERONAERE - AR RE=ET EW, FREA
RHEARMENARABENLES EHE NRAMEHNEFREPEMEN, KBRS FHREK
BEGHMAEKENFRAGE-D)MERRSIE, EXEAaRRBNERmEE/NFRBRTAIREEARMN
AR, T, M T, MIFZAEEMKMN AL S RIFREAS MM EHEN S BRTH, @S REARET R
HEANMHTEERY PREBE -ZZE-HNBHER, DMEPHE T BT, #AMKE, EHRKSD
T, AT T, MAMRZ EFEXRLTHNZE, CEHARNKENRN A mRNA 1 RNA 5 8
W, ZEAFREREANR, & RENEEE, SERAEIE NS, HESOB (K KRS R
R, BELKEEEEBRT T, Z&, XEBY SRR PEERN RNA il RNA/DNA AF EEARE
BACB ISR LS RAR . ITREASAY) H 914 WA 45 R & 6 - & 3 08 A7 17 FFF 40 Jfa 2% L 1 3% 22 o K B9 B
B, XNB—MEUEE T & BB AVE T, . T, 2, RS EXEEHEQRSR . MHESHES
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o NIRHLE RS RA/E AT BB AR/, 40 e M ch A0 S5 B0 3 2 A0 I, 348 st A ARG AL
5 (RNA 555, A BT 038 mRNA @4 RAEE BRI Ea S RIEM. B4 A KEEMNEAR
REBEATRSRFEABRALE, RBVBESESENEEATFER. KRB FEE &I HER
{85 BT BE#1 ULPY RNA I RNA/DNA H 2800 Kol # SUN TR, Ak R 3%, B RS RMR %, iF
LT MERRABRS R WHOBEL, TR, MERBEINHE - IO RREOER, AENENRB,
AT SE BHAR A K F TR .

3.2 AR HEHRT A R

A A % U2 SR, A e R 3 R A B S B B I R S RS M T L R AR
SR E 5 5 R B (R £ S B9 ML BE R BRBE , R0 AT A 8, SR A R AL RBIE A R @ AL R R L H
B B R BhhnsE , SR e B 454, ILBAE AL &, ABFR B aBi SRR MMM+ =15
BYEERE FENIAYIEABKE , #—LPXMN+ MBI ERSENEHEENE RN MX
BENHHATHBEE MEMAYT -, IVBLERVLEHE ERBEATHERSHLEES
AT BUR AR, B (R S X RS WAL B, R R R R R kW A K X SR FERR A
RENEHE, ANAR TR, #HRARPEHEL BELEBEEER -,

3.3 %

(VMW ATERBIRAKOEFHYEME AWE, FEER ARG () MEMATERKOBLE T, A
HRSEAR AZATERAR OFRZARBERE G)MERATMRKAB T _HHHAERE &
EMAAHIEHERES, N FAREBMERERRER,

AXAEERAFRFEFLRAHR EAAMRTE, SEALFRIFhERE N ERML!
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E| AR % BH Explanation of Plate

1. BARKEBFEBMEHEET ;2. 0 2% L MMEMARKAGT EEMSHEET 3. AR KaE+—#HhEEa
BYIR 4. 0. 2% M ERAR KAB+ KB EE AR A 5. MRBAKKAGBNMNENAEBKE 6. MBARKOB/NERATE
BE7. 0.2% MR A ERRAR KA/ NEM B ERE 8. 0.2% i MAEMANKAB/ NI RBEEER

1. transmission electron micrographs of supermicro-structure of liver cell of C. brachypomum in control group; 2. transmission electron micrographs of
supermicro-structure of liver cell of C. brachypomum in 0.2 % betaine hydrochloride group; 3. paraffin slices of duodenum of C. brachypomum in
controf group; 4. paraffin slices of duodenum of C. brachypomum in 0.2% betaine hydrochloride group; 5. transmission electron micrographs of C.
brachypomum in control group, showing microvilli length; 6. transmission electron micrographs of C. brachypomum in control group, showing microvilli
density; 7. transmission electron micrographs of €. brachypomum in 0.2% betaine hydrochloride group.showing microvilli length; 8. transmission

electron micrographs of C. brachypomum in 0.2% betaine hydrochloride group.showing microvilli density
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