miaEemam
20069 5 R

B E K ™8 FE
Journal of Fishery Sciences of China

Wal 13 Mo 3
May 2006

EEERENAKFN RS WEKHELF KR

REF' EAS BRIF HER T
(1. BHAT FORFFRICE 5N 2512 2. FRWEAT TORPER. FN 200062)

AN RS B 20% () 0% () MM RN ORI C) 9 35% Fill)  BM016.4 W/ BN SRR AR
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PESRE 6.6 TMEERR:A
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ART 2emAEmMRER A0S, 08
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AT — ST R, 25 AT R AR
REN, A PE I ( Saimo salar ) (5 R RMTEN
GRALNNENFANRE"?. NS, FaR%
52 0% T 0 £ 25 0 O O 4 O 7 L = Sh A i
R o e R e e AW, i an s
ISR e e i M PEMOA LY ok K,

Tkt AR LCR KRR, HWR
ST , S8 0T S 0 4 JTREE S5 0000 57 F WA 25 Hung
AL 00T AN S TR T
M Shiau %A% , @R X5 T e FMIER T

A T,

W & ( Mylopharyngodon picens ) FIMB i ( Caras-
sins anratus ) R PE LRGN RAME WEER
SHNRtaE GRERENFARMARE, XT
AMe AR HENFERRARY AT
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VAL 7 0 I AT LAY AL 5 0 o, R0
AT L it L DL I L
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RUEREGE, R EHFRORARAEELN
Ll 2 4

I #RlNR

1.1 #H

1.1, XER  WaReEm a5 slEREx
EENSEMMARE FOETRTANLLT
A MR N, sy F. esptinaen
JGREMLAH T 100 am * 50 om * 60 cm ) PVC KK

Wick W G WA 30 Je, IS 150, 4
AN . B AL T AR R
e, REGUSCH @ NP 10 N 00 0T IR 3

.

L2 XRER SELERGTARGENEN
(Dextrin) B 0058 5 MW Glucose) fE KN, & 20%
(Low) 40% (High)2 1K ¥, W 4 BHK LER
R A D68 o ok 0 5 I 0 B o 2 MM
HD, S0 &ME HG. IEMME LD ERRNE
LG, TRMMECETED 5%, SR-Y 164K/
g JURDY MR T, & | HERNENENR
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maim LU LEL RS Sh 8 N LRSS Sy 2 5

2 GRESERS
Tab.1 Formulstien and provimasle compostiion of tesi diets
-.ﬂfﬂq:-tll'l HD HG ) U
HEEN Az 100 g ") Ingokenis
i B Fish mel is is is 15
T MK Casein 15 15 L 15
W W Dexrin 40 m

WM Glarse
il + GM(1:1.5/%) Fah ol + Soybesn al
THEMMER' Mineral premms’

No—- e -
o
~
-
=

[

B EBRE Vitmin premic® 1 1
CMC-MNa 2 1
WALIT & Micrubiefiben 1.9 1.9 13.2 .2
Crlly 0.1 0.1 0.1 0.1
S5 S Compostion Analgsis
WL A0% . W) Crude protein MW M2 LT 15,08
WUERE A%, DW) Crude lipid 3.15 3.9 11.72 11.66
A%, W) Glucse 40 .8 ».7 21.3 19.2
ERA%, DW) Ash 14.91 14.64 15.16 15.3
A5 /% Morsture 11.65 12,03 11,74 12.08
BN g ' Energy 16.52 16.33 16.55 16.18

He D S A B Lol 1585310
2 LA T Loaedl T W, R 400 b

Mt | ) Mameral prermn scoording b kil 19894
2)Viarnin premix soooeding to Lovelll 1988 V% | ban 'V, nedded 10 400 mg per g diet.

1.2 Hik MR,
STEREAEITRE . NERARERI 1.3 HK

BWa 3 am RE, AREEYINES, T HEuE TN

8:00.13:00 42 Aot Moo metil b 1 b 6, TR = (W, - W) x W, ! x 100%

FRIERAATIMN AR AN, SEHKNR PR = (W, W) x F ' 100%

W2 HNE b, BXRR 6000 HlieM BEERE=(W, - Wo) x P 1 x100%

LT &AL 20000 H95, 4 H FEOUMNC, 750 M) K BN BEE =W, xP,(L)-WxP,

EBRME3.521.5)C, WESN, ERE X (Lo)] % [P(L)] "X

RG24 h HULM W s . W0 A 100%

MS222 EMFG B, R URIRTE, T AH TR 4. REMUEE=(1-A" XAV xBxp ) x

K5 MRS, 100%

FHI10s TH FEmE S m Mo, UL . me W, IR g Wy ST EER g F N
fks MBCERENE 20 PRI WS A (P8, P DA R AR gL
R EENECORE AREHREN TSR NW . NEABWOR, o P, YRR AHAKEAY
HEONE T AT - RN, . vmeele ke it P, AIRTTH
REPHAEG", 2RRWMREKFHSOTY  prakEa & Lo S ERTFEMAKEEA L
P, EIRRRE MRS - THE A SENPERS TR A SRS
AEREOENE"Y, ONRRESH CoOXR 8.8 HHEES Cu0, X i: B B RED Cu0,
AEAMENEY, FEERIEESRNE S0
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4%

Ll F el B

Rog

Lis P S UILAUR S Fobig 0 3 3 % 1 g0
MEFREBREEATER LR, ANRR AT
REZGFRBUETRGK. FHIEKN
SPSSI1.0 SfHRTT. P<0.0S WEREN,

2 Hm

2.1 %

B4 8 MMMR HG HD, LG, LD i W ho 9
XS HE 205.00%. 224.24%, 205.53%,
244.82% M4 B4 % 98.35%.110.77%.107.22%,
119.04% (R 2), WiHERER, HHEHE(P
0.001) BAFE(P<0.001) M EHN A OSHAT

EESEN. KT M, MRG0T

E A e« O 0 O 20 T O Y R E

TEan.
FRMRAYEEAELH SRS AR

SRR A O T (P<0.001) 8
WA . ORI — BT DT X AR, B

(%2,

T S K Y BT ORI B R
L.E 200

SEAE A T 0 0 L LR, RN
E INAOR RO NREE N TEA(K2),

SEERANAENTL . NARNE SRS FasaNnBR

Tah.l Weigh! puin, led efTickency ratie, prolrin dfTickency ratie far Mdophormgodaon sl and
Carassiay awrorus Tod test diets contalning virkos kinds snd kevels of carbohydrate

L 11 MR xS MR Y ks
luem Instaald body wesght Weght gan Ferd eificsency Prown efcency
WA M o
HG 2.1340.02 205 . 06c 4. 6bc 193.0%
HD 2.13+0.08 224.24b 67,206 217.68b
LG 2.14 40,03 205 . 53 &1 .90 0. ¥e
Lo 2,044 0,03 244 825 74.64a 1.5
WRTH Analysis of Variance
DAMLER R Kind P<O00ID>G)  P<0.001{D>G)  P<0.001(D>G)
¥ Lowd P=0.00(L>H) P=0.001(L>H) P<0.001L>H)
ME- KT Kind: Level NS P=0.021 P=0.021
W C. aurste
HG 6.9340.06 9. 3¢ 37.68¢ 107, X2
HIY 6.30=0.24 Tio. 77 42 44k 120 E5h
LG 6.77+0.32 107 .26 41.09% 17.00b
Lo 6.72+0.21 119,04 45.62 129.9
H RS Analysia of Variance
PERLEE R Kind P<0.001(D>G) P<0.001(D>G)  P<0.00I(D>G)
KT Lewel P=0.001(L>H) P=0.000(L>H) P=0001(L>H)
MR- AF KindLeve NS e o

[ AMAMNEL FREGFMERRER TR EDRFEN
Blote ;: Maars @ the sarre colurmn ool sharing (e were mlfo aee mgnfacmnthyl P<0.05) dilferera

1.2 RS FRS NEH

RPN A RS RSy DU A
HakEw,

0 3 3) 4 0 i 4L IO (5 00 08 0 0L 00 )
PR RGN AKETRENNT(P<0.001)8
W K TSR EE FEN, ¢
AEESTIRANZHNEROES (P =0.014),

EEENEA TN FE (P =0.008), HHNE
ENEFNZTEHFM(P=0.025), WUNHHK
SRS EN TN, WS RN TENG,
Eomamwe g Fidaninkang
W, mEEEAATTRMEZERENERE
¥,

HFREZASAESILS0O9E, FRE
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mim SEEF HERNIRNATHRN B CRERSMEN o

HEATRENESATNEFER(P=0.03),
R 06 O O T L. SR
AFHFMERCORSRENERNZERN(P
<0.023), MEMAFLERERIMESR(P

=0.016) M MBHFWNS RAAK, WHw
2001 FFER I It O LGS K T B

FOLHER(P=0.027), MM NENENE TR
B ENH HEWARE T RE. WEMAHTR
EXRWSROKS T RES SN, NREHSE
BARENEF(P<0.001) WEMMALATE

FET(P=0.014) WML, BANOATHF
BN AR RN B W (B AR TR,

®) ARERAKETNAANLT FRS WASHER
Tah.} Effects of carboliydrate kevels and kinds on compositions of whole body, hepatosomatic

sl ety b Mylophuryngoden plosss %
wH LF {5 L LIS x5 L]
ltem Crude proten Crude hiped Ash Monture Cartohydraie
HG: 14.38 5.59h 2,68 T6. 856
HD 14.37 6. 4% 2.67 76.58
LG 14.45 5.7 2.65 76.52
LD 3w 6. b 2.40b 7.5
I B 54 Analysis of Variance
R Kind NS P<0.001{D>G) P=0.014(G>D) NS
A¥ Lo NS NS P=i.008(H>L) NS
R K¥ Kind: Lewd NS NS P=0.025 NS
FrME Heparowomane
HIG 14.29a P.6Ih 9 .22 10, 19k
HD 12.B0b 12.88s 65.8B1b 11,62
LG 14.24a 10.43 68 . SHa 10.01aks
LD 14,48, 12.41a 68, 2be 8.4k
F &5 E Analysis of Vaniance
B2 Kind NS P<0.000{D>G) P=0.004G>D) NS
AF Lo P=0.03{L>H) NS NS P=0.06H>L)
MR A¥ Kind: Leved P=0.023 NS P=0.032 P=.00
WLEN Muscle
HG 17.01 1.456 T9.0 .
HD 17.49 1.5Tab TR0 Lo
LG 17.13 .59 TE.60 0.%
LD 17.09 | .tda T8.66 1.4
K B4 Aralyus of Venance
R Kind NS NS NS NS
EF Lowl NS P=0.033(L>H) NS M8
BE AT Kind Lewd NS NS NS NS

AL TR areRAN. CEANRFrER S0 R

sty Wlomwren i the same oodurmn ot tharing the serne sulfin sre sggraficanly (P <0.0%) differem

HEZT NARFZTRENNERE|W
FANERVTREVNAMATOERER(P=
0.033) EWGMEIR A R EFR T RAWENE,

Wk )+ AEEY TR . VLA A IR 0
BRnATHSNER, YEKMLEFE AT

B, 2@(P=0.001). FFIE(P<0.001) WA (P
=000 )N AT RWEEME S FRTHEN
. GEREREEN, SR(P=0.01)RNA
(P=0.002) 98B % 80k E W0 FK TR
B, e Rk T aEEtRAE
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A5G i ok~ muoe

Fou=z & . SNt o T B F LI 00 3 s
HEMamaNeEs RSy OWaFrmnEo

HAREENT(P=0.014) MM, EWENN0
OB RBEN TRNGWNA(P=0.008),

0 0 O e 2R AT ! T B S Y R
S%. ANMEYREERNOERLE, MR

WU TR (P =0.004), HREREN
LU D RGE S B b 8

R BEERANAIHRERS . FAS WRSHER
Tab.4  Effects of carbohydraie kevels and Kinds on composition of whole body, epelos

and mascle in Carain asraiu %
mH LiE- () LI 4 U L X L1
[ Crude protein Crude lipad Ash Momsture Carbubyrste
M Whole bady
HG 14.65 6. 24k 4.17x T4.42
HD 15.10 6. 5% 4.20a 9
LG 4.3 f.46L 4,00sb 75.06
LD 13.98 7.Ba 1.7% ™.
J5 B 5P Analysis of Varance
M2 Kind NS P=0.001{D>G) NS NS
K¥ Levd NS P=0.@1{L>H) P=0.033(H>L) NS
FR-AF Kind- Level NS NS NS NS
HRE
HG 14.31a 7.97 65,58 n.n
HD 12.8% 9.3 65.29 n.n
LG 13.56b 7.65h 64,52 12.00
LD 13.76a 1933 6485 0.9
i 5 Analyss of Vanance
2 Kind P=0.014(G>D) P<LO.001{D>G) NS NS
AF Lewel NS NS NS NS
A F Kind: level P=0.003 NS NS NS
]
HG 17.65h 1.2Th N.Th 1. 68be
HD 17.89 1.6 77. Tsb 1.5
LG 17.99a .63 TV . telab 1.4%
LD 18.02a 1.63a T7.49% 1.9ab
25 B 5y Wy Analysis of Vanance
MR Kind NS P=0.001{D>G) NS P=0,005(0>G)
AT Lev F=0.008(L.>H) P=0.002{L>H) NS NS
B A ¥ Kind: Lewel NS P=0.002 NS N8

HANSIFRANFARAERAN . CANAMAsER CUN

Mooe; Mesnis, i the same colurnn mot sharing the s sulfic sre sgnificaraly { P<0. 08 ddifferem

FREXRDBRUE R MMEREREES
TEUC s LAMRT B CBUR Fok. AN ESRS
HESS, BARSRK F-iEo BRNG & MEtHUT R, & it
BT L DTRN B RT M0Y bk B WLER 2 8y
DS RR, RN R, NN
LLke L

2.3 EERRACERNY. XaRERE
W 4 SRS b O A RLR LR
(2 5), TR G PIE Y BN, AR
MEEAEER THWE(P<0.001), Wi 4#
EREHRSRREERARRRER, AR
M MEEBTHEN LT REE IR
YR, A M ®RE(P<0.000), ®ATLR
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wim B UM A AF o (R S 457

DIRERT X MR CIN RN, PN PIRRGO R R RK R MR NN,
Emican MenmOERRE, FRARER, REMHALEN WRWLMWNLER,

ES AEEEAREN.SOANALEREAR BYAEES
Tab.5  Aspparent digestitility coclTicients of protein, lipid snd cartohydrste, and retenthon efTiciencies of protein sd lipid

%

mi MR Appraen: digestibaliy coefficien B B¥ Retemon dliomly
Itern EEIA Prown WA Lipnd W Carbohydrate (1M Protin Bl Lipid
i M. picr
HG §7.37 K3, 50b .22 27.964 fid, 6
HD B0 26b K. 30b B8, Laks LL 85,2
LG B 6Sab 91.8% 97.5h 30, 20 .14
LD B4.61ab E7.68a 9540 M. 2 3.5
Ji B 53 Asalysan of Varanoe
MR Kind P<0.001{G>D) NS P=0.005(G>1) P<0.00H{D>G) P<0.01(D>G)
KF Lewd NS P<0.001{L>H) P<0.001{H>L) P=0.006(L>H) P<0.001(H>L)
MR AT Kind: Lewel NS N NS§ NS P=0,007
B C. curaiw
HG: B4.97 M. Nb 9. 17 18.50 45,63
HD B6.30 85. 10b 95. % 20.65 55.9%
LA 8.21 9350 06, 1dab 19.54 19.31d
LD R5.05 89 67 92, 66 2.2 21,05
N B E Amalyms of Varisnes
R Knd NS NS F<0.001(G>D) NS P<0.001{D>G)
A¥ Leved NS F<0.000(L>H) P=0.006{H>L) NS P<0.001(H>L)
W3- AF Kind Lewd NS NS NS NS NS

B HRAMNELTEGEANIAAERE R VENFARON YN,
Mo : Mrars i the e colienn et sharmg the same sulfin are sgnificancly [ P<0.05) &l

FMEORERESHN LR B ¥ AN

HhXRAEL BENEEAORNERAEL N
BT (P<0.001)MW; A WMREN SRR

4 A REN KO EEFRR(P=0.006), WEHE
HATFHZEAAERE, DALRARRANN
o AW £ A L R, B R B B
PR . AR MBI R, AN
iR AN RN RS ARG R XS

B.BAENYS HD>HG>LD> LG, B s LR
BSTECEBUR F &, St H MW e S 5 8 56k

AR R P<0.001),

SR EE B L SO O R Bk

e e R T B 11 i
mE R AR T s rne,

B h FERMAN ML, EEmn AR
MR, o0 T K R A T
LERE €1 JOL L abs 8 g A 1
(40% )i T RUMRL I C1 IO WA 1 B3
N e, (& RN (10% ) RN T

EENTAEA MM ENE Y, ALRhE
CETL IR T RS L T2 W 20

ALY i N O £ 4 0 0 S o 9 A
T HRERKRANHY,

3 Wi 1.2 EEETENNA WEEHEN
3.0 SHMRETNS. W KNEN o
XFRE AR RN MO OTRAN EOIN, O BT 00 G AR T

RRBLERA HAEHRARDE, MAHAAL T
WEIRRE P T, ABRWRENRT, L

AT 1 o R T DA o R, BN
MPEAENPEATRY 0% TNEEY
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WakESRAZHMEMATORS, UrHR
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WA OO MRRY I BUE L 8 W TIEN , (AW
MY R R NN TR, s RN

ROSEMERIROESCTROES, XN
HW AR T 85 R A S5
EIER G RWNET, WG RTER e EE

R, CREANE ], DY RN M
O L DL 0L, L7 A Y D A —
SN ERE AR TN,

EAEOMN YR kS RS HATRE
HZM MW, Minhs ke RnL ¥ K rnE
WA RE LSRRG BA LSRR
B LU RS T b ao T, R R R AR

ERISRPW X TEHNMEREAORRENN
L bl e g ol h AR S

4 S

00 02 S S I R MR A
L LS G E e Re DL L

006 WU TP R, LR N
AR IS REDAEE HAY
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Effects of level and seurce of dietary carbohydrate on growth and body composi-
tion of Mylopharyngodon piceus and Carassius auratus

CAl Chun-fang' . WANG Yong-ling! .CHEN Li-ginc® , YANG Cai-geng! , YE Yuan-tu!
(1. School of Life Science, Sushou University, Suehow 215123, Chinag 2. 5chool of Lile Soence, East China Mormal University,

Shanghai 200062, Chuna)

Abstract: A study was conducted to determine the ability of Mylopharmgodon picews and Carasiu aura-
tus 1o wtilize different seurces of carbohydmte (dextrin and glucose) and the effects of their levels (20% and
40% ) in diets. The diets were isonitrogenous (35% crude protein) and isocaloric (16.4 kJ 7g). Triphcate
groups  each with 30 Mylopharymgodon picens and 15 Cargsvins auratus , and average initial body weights
about 2.14 g and 6.75 g respoctively, were fed with one of the test diets for 8 wecks in indoor droular
aquarium system. Weight gain ratio, feod efficiency mtio, protein elficiency ratio, protan and lipd rae-
tiom efficiency , body composition were messured a1 the end of the experiment period. The weight gan ratio
of M. pecews led with diets of 40% glucose, 40% dextrin, 20% glucose and 20% dextrin were 205.06%,
224.24% ,205.53% and 244.82% respectively. The weight gain mtio of C. auratus fed the cormespond-
ing diets were 98.35% ,110.77%,107.22% and 119.04% respectively. Hoth of M. picens and C. au-
ratws had significant increases of weight gun, feed officency ratio and proven efficiency ratio when fed the
diets containing dextrin than those fed the diets containing the same level of glucose. Fishes fod 20% carbe-
hydrate dicts had significant ( #<0.05) increase of weight gain, feed efficiency ratio and protein dficiency
ratio compared 1o those fod 40% carbohydmite diets. These results suggested both fishes utilize dextrin bet-
ter than glucse, and utilize lipid better than carbohydrte. Fishes fed diets containing dextrin obtained not
only higher lipid content in body, hepatic and muscle, but abo higher lipid retention efficiency than those
fed the diets containing the ssme level of glucose, which indicated that dextrin was more potent to synthe-
size lipid than gluccse. Lipid renention efficiency and glyoogen content increased as the dictary carbohydrate
increasing, indicating that a part of dietary carbohydrate was converted into glyoogen and lipid by fishes.

M. picews cbisined higher weight gain and feed efficiency ratio than C. auratus even when fed with the
same diets, that maybe related to energy metabolism. [ Journal of Fishery Sciences of China., 2006,13(3):
452-459)

Key words: Mylopharyngndon picews ; Carasnus auratus ; carbohydrate; growth; body composition
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