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i E: IREREORB SR AN R E R RPHRE R, L3 F
R 5 5 ERAH (/A D 26. 90 g FR kM D 51.70 g KM 97.67 g) A
HENR , SRS HRESRANEREORA(ARAN SR RN
10% 1 9% , Fi 8% EXRFEEMERENEHK) MM P97 d, 25T 30
d.\61 d 197 d 3RAE, WE 3 4B B WLPI SR B 2= B4R B 2= DU R LB FO T
FRAE A E MRS S S (GDH) &1k, £RFH /PRBF TR I BB,
RS I R AR M BN AL PR S BRFERBE LR,
FORRBEREHBENAHASARNRSBRLEEER  NINHASR PN &
BRSNS 1 IGBRLEEER FNHBRARARSTEBERTE
KEBEH (P <0.05), BRAMARSE ML BHrB, oA R B BE EEXRE
BARNLABE SR BER TERA(P <0.05) ;BRPHMIE [ BrE,3 #il
BATEHAFEIHBEASG EERARANNARERXBEERTERE
BB (P <0.05) ;3 Fidlik S & RENITBRAE i) GDH 7 i BEAR I0 1R 2B 4,
PHELBEESR ; T RUAHRE CDH &4, B A HEE I BrBefi X
MAREE 1B B, HARIOVRAMAB N ARAMERAT B ELER RS
[BrB  HEMBEBREXRANBREREERTARANBRRER(P <
0.05) , FRZRBAAT 3 MMM FTHREA 8% WEREENBEREER
BRER T IRANIARBERER AERNEABEETEELER, WE
BR BT BE .

ARER: KRB
MEREABBH AR
BHEMEOR MmN E
REE M KRN R0
fEhR g HMlE e £
REOREEO R
B I a8 b BLA
B AR a Z R
S8 GDH i5 h &1
BHE= e
M EEH R = E R
Bk R B R
R

X B MM, Rk
EOR: Bk AR,
BRE AERE A
HEGEE: S963.71
XEERED: A

RBHEARM P EZNEFR TR, HERE
AP EHARENE, ER BN KEEE
Ftbo B, KRR o B O IR R Y
ROk B8 BiF 25 E KT, MR
£ ( Cyprinus carpio) , T B} {X A 31. 9% & M
29. 8% B e £ PR W BRI ', A SR A Ak
( Oncorhynchus keta) W) 80% AR P, X B Y
20% BA B A™ , IR, (LF 5. 8% ~
21.7% WRM 4% ~ 6% Wy B LAXT AR 7 i JE i
KPR AER LIS Y iy i T R HER B 3

IS B EA: 2010-12-06 f&E B HA: 2011-05-19

o HIE, BT AR E IR, AU 5 R DRkt
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BREARS RS AREREFTNHLR,
HREBRBER (GDH) RE S AR ERERE
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R EESR, BEARMEEMIELHEE
Ra R KN, KEt SEARS RS #E
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&H,GDH I H 5HE BB EM XS, B H U
GDH & NG B HE AR T R B R EMA E
BHEERNE T &

FREYHE OB SRLBEREn BRIk
YR AM TR EERES —, [BE XY
B A E S A KR R AR B N T &
BB AR E ERE AW SBA
MR R ALY AR R B R, B
BT R E R EREAMABRRAE, hEXK
T FUMTE KRR e i R LB R IR

1 wRETk

1.1 REF#E

AR EFE R /D 3 R R T AR (f
B8 26.90 g.51.70 g f197.67 g) ¥ENFRFH
RIAA, e, RERTHRERT
SR (SC/T 1076—2004 ) FF3R AR 7 5L br AL Hill S &
Zheil e, H 8% EAE RSB REandd
) 8% £t (kB9 AR LL A 80% ) 1R R £ oK
BEHAREB(E 1), REFTHEMEKENL, F
PR RRER Y, ¥R 1 andhahig
FERZE 9% , EXBEAHAEREABWEREN
F8% HEHMAEAMEKRAWHELTESH A
28.06% F1 28. 67% , By & & 4> B 5 1.09% F
0.95% ,74 4k 684> B} 8.51 MJ/kg F18.46 MJ/
kg,
1.2 FERE

FERA RIS AE R AL B M Pt i 4 R
Fro HEMMREST, BRTEIRNF TR, 755
BB 6 AEEIRIFE, AR A 2 m X2 m x
2 m PAH, HALE R R HAR LA 5 m x3 m x2
m R4, 43 B 38. 0 kg,69. 6 kg F1168.5 kg,
BRABNASIREEARHANERYE, 8%
ERWPIK(9:00,16:00), HRRE H3% ~
5%, FERIE 2009 4£6 522 HE9 B 26
H,HAt 97 d,, X8 7K iR >20 €,DO >5 mg/L,
NH,* -N <0.5 mg/L,
1.3 HmiE

FREHEE 73 3 BB, 0 T 2009 47 A
22 H.8 522 HM9 A 26 HEEVLIHBCRHE, &
A MIFHBEDL R 15 BB, 2 10 B MS -222
JERT , fife| BB A R UL A T 8 A BRI R
B iTE s 7 5 BAKH T E LN HR WA M
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Tab.1 Formulation and proximate

composition of the tested diets

B fa FARERS

B8/ % 10.00 2.00
EHREAR/ % 0 8.00
¥ % 20.00 20.00
El/ % 15.00 15.00
WH/ % 13.76 13.76
X9 % 10.00 10.00
% 8.00 8.00
KEM/ % 8.00 8.00
R/ % 5.00 5.00
B % 5.00 5.00
KB/ % 2.00 2.00
RETMHA/ % 3.4 3.24
EREFRES(TH)
HER/ % 29.86 30.47

B/ % 6.16 5.53
IR 5 % 9.57 9.56
By % 1.14 1.12
Wiikes/ (M) kg) 8.59 8.56

Tl ZERNFPafREARER(BERNESR) 4%
ER BETYREMIORS:2. EXEARNERRSES &H
X 53. REAHIF PR OB IR TSR

FRPYLIREREN E RS 8 (GB/T 6432—
94) R AR eL AT E BR Y & B (GB/
T 6437—2002) , R (B FRBR N (Pr) o

Ny (Py) =[W,xD, xN,(P,) -W, xD, x N,
(Py)]/F xD; xN,(P,) x100 (1)
KA W DN P, 2 B R AR R B B4 R A
BEE JNNHARTYRSE, UANHHAR
%ﬂ@%ﬂﬁﬁﬁ;% \Do \No \Po ﬁ%u%%ﬁ%%&ﬁ
BREkER NRARTYRSE, XA
éﬂﬁﬂﬁﬁﬂ@%lﬁﬁﬁﬁ, F\Df\Nf\Pf ﬁfrﬂ?ﬂ%ﬁi%‘
MBI RHEAE R, R T R & 8 LA R R
RABEHO S

R i 5 BS200 44k B s XK BRI
HEMEN E S ARG EHYEENEER &
B, RAERENE S QRIS 1, W E R
T :o-HX _FR . NADH 1 NH, " 7o 5 &R /i
SEER T A RA KRR NAD™ A1 H,0, 7£ iR
e, NADH & A4 i NAD ™ (3 % 5 GDH
S HERIE N, 78 340 nm JEK T i€ NADH
TREEAR, B i GDH Wy, i E .37
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CTF, R R R &0 M 1 mmol/L JRY)
AL R E
1.4 WRSH

B &R HE + R EZRAR, I SPSS
17.0 XHEA-Br BB R R M A A M EREA
H TR HEAT T K% (P <0. 05),

2 HR

2.1 NAAATHERSE

B2 2 AL R H R AR(TE) IR
R MBS TRANIALAATREER
I B BEAEBEEZS RS 1Bk
MR E N BEEREAANREARREE
BEWRTEBEAS, B RIBEHHR LB B
AHRH RSB ENZR

HiZ% 3 WA, R R AR (TE) KBk
&,/ L I EREEEREER, B
Brecamn i BEER T EREAL:BRTX
B NN EREAARIERERTA

FYALSL, B RS TN RHIAR B B £ EREAAR
BEREEERTANA,
2.2 HAPHRREE

BRI TH, FEHRANNEARNARE
ZBEPHENE I hEARARRBEREEMR
FEXREAYL,3 FERTRWAE 3 AutE K
NEREEEREHHRRBRBERRTE
KREABRA.
2.3 BFERREFAALA A A b B4 SB I S B 5 1

B3R S WA, /NS B F AR A R
BRI EN (GDH) &, EE | MEAK4 D
EHERETERY, EENRERKEZRNRE
BEMER, B, KR TR BN
GDH 75,3 N B # B 2 Rtk

K6 T4, R RN 4L GDH 75
P, BR AL B T B BEA R B T B BE R
K4 GDH W& H: B & M m T M s, HR %K
BN R A A ERA T B EER

x2 EAEAHBSEREHNFEABTFERRIAERAESERN
Tab.2 Effect of partial replacement of fish meal by corn gluten meal on nitrogen content in muscle

of Carassius auratus gibelio for different sizes and feeding phases %
BE AN L K
i FXREQYS i FXREQYS i EXRERE
I 14.00 +£0.07* 14.00 £0.10* 14.01 £0.11* 14.27 £0.20° 13.80 +0.02* 13.79 £0.19*
I 15.09 £0.59° 14.68 +0.26* 14.75 +£0.05* 14.64 £0.09* 14.42 +0.03* 14.83 +£0.05*
1| 14.36 +0.06* 14.76 £0.07° 14.58 +0.03* 14.56 £0.04* 14.56 +0.01* 14.66 +0.05°

&P DM 3508 2009 487 A 22 B.8 A 22 BAI9 A 27 B RPET AR P AR FERREFBE, TRA.

£33 EXEABBSIEREBNFAMEFARENAERARSERN

Tab.3 Effect of partial replacement of fish meal by corn gluten meal on phosphorus content in muscle

of Carassius auratus gibelio for different sizes and feeding phases %
BE AN L K
i FXREQYS i FXREQYS i EXRERE
I 1.10 +£0.06* 1.10 £0.03* 1.02 +£0.09* 1.14 +£0.06° 0.93 £0.03*® 1.12 +£0.03b
I 1.56 +0.06* 1.54 £0.05* 1.45+0.01* 1.59 +£0.06° 1.36 £0.04* 1.66 +0.05°
m 1.89 +0.10° 1.52+0.12* 1.58 £0.05* 1.81 +0.02° 1.96 £0.02° 1.47 +£0.08°

R4 EAZAHBIEREBXNTAARFEARRNAARERBEEZN
Tab. 4 Effect of partial replacement of fish meal by corn gluten meal on nitrogen retention in muscle

of Carassius auratus gibelio for different sizes and feeding phases %
BE AN L K
i FXREQYS i FXREQYS i EXRERE
I 33.04 +£1.55° 29.43 £0.19° 20.30+£0.13% 37.56 £0.51° 18.83 +0.27* 12.57 £0.31°
I 43.92 +0.93* 29.93 +1.95P 68.11 £2.29* 26.84 +0.87° 32.07 £0.64° 21.12 £0.50°
m 27.06 +0.88* 20.00 +0. 09" 27.27 £0.39* 12.97 £0.03° 29.50 +£0.19* 18.72 £1.60°
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®5 EXAZAMBFEREBXTRAMETE G RFREAAS KB SERERR
Tab.5 Effect of partial replacement of fish meal by corn gluten meal on glutamate dehydrogenase activity in
hepatopancreas of Carassius auratus gibelio for different sizes in different feeding phases U/mgprot

BE /DAL TR KA

it EXRER4A it EXRER4A it FRERE
I 11.02£1.73*  8.770.42" 6.59+1.13* 9.47 +0.76" 11.10£0.71*  9.98x1.15°
I 13.59£3.47*  14.19+1.46" 12.14£2.11*  12.10+1.36 18.10£2.90*  14.17 +2.35°
Il 11.36 £3.38*  11.80+2.47° 14.96£1.53*  17.67+1.52° 14.84 £2.45*  17.02+6.49°

x6 EFEAEABBLER LM FEMEFE MR AEAS SRR S EEERD
Tab.6 Effect of partial replacement of fish meal by corn gluten meal on glutamate dehydrogenase activity in muscle

of Carassius auratus gibelio for different sizes in different feeding phases U/ mgprot
BE MR P KA

Bk EXEQL Bk EXEQL Bk EXEAN
I 6.37 £0.45*% 6.99 +0.73* 5.73 £0.52*% 5.39 +£0.50* 4.72+£0.72% 7.75£0.31°
I 5.97 £0.49* 6.53 £0.61*% 4.60 +£0.43" 6.23 £0.47° 3.57 £0.34* 4.75 +£0.67°
m 7.22 +£0.54* 7.49 +£0.58* 4.63 +£0.50" 6.11 +0.80" 5.51+0.51*% 4.47 £0.26"

2.4 HAARPHBRER

B3R 7 A, BROR B RER AL 2E 1 B B
EAREEA (24 32%) BERTaARA
(11.47%) (P <0.05) , /MRS KBS [ 4

MEaEmAMEREOHLEEBEZR (P>
0.05) , HERMBEEXREAMANBERERD
FERTamARBRER(P <0.05),

xR7 EAZOHBSEREBNTEARTEH RN AAR HRERBEEWD
Tab.7 Effect of partial replacement of fish meal by corn gluten meal on phosphorus retention in muscle

of Carassius auratus gibelio for different sizes and feeding phases %
BE AN L K
i FXREQYS i FXREQYS i EXRERE
I 20.10 +£0.60* 18.78 £0.33* 11.47 £0.62° 24.32 £0.88P 9.83 £0.04% 9.43 +1.62°
I 33.55+1.40° 23.81 +1.30° 51.06 £2.26* 24.13 £0.48° 23.74 £0.28° 19.25 +0.09°
1| 27.17 £0.15° 14.20 0. 66° 22.60 +1.16 11.21 £0.02° 29.96 +0.01° 13.01 £0.94°
3 Wb fR4H[106.5 mg/ (kg - d) |, X S5ARIAI LR
R

3.1 EABAMBHEREBFINHREER
=A10]

SE IR TR AR AR L R
&Mk BT AME, ROBAINA % iR
FEKE B R AN FEHRE 35 g & 481
(Sparus aurata) , 7T ¥ PR HEM BE 25 5 1R 22 1y 3
i, LSRN 40% B, EXRBEABRETE
PR HEME (36.4% ) BEB T AMA(22.5%),
DIAS 2™ 48 524 Fl T KB 18 10 £ M 1 e
FE BRI AR 85 ( Dicentrarchus labrax) , £ 3940 B BAR
BE[173.4 mg/(kg - d) |HBB T EXREAL
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o BRFERM, FR R R, EERAR
PR, A A R B RS RO 2R 0 il AR 1R
T, TR R 38 0 R T R R, A LS
SREEHEK REER, MRAERER,
FEBRA PR SBNAARFEA SRS
R, EXEARBREARBENEASE,
EHEERMAERE R, SR ERK
BIRCRIAEE, T b @A PR S KA 3h
Yy FoRABL, BT RE S BOR B IR oK E A
AR RERBERBETAKRAH, FHEELN
AP ELTIRERNTELAESLHIRR
FIHLBI % R B R R R T O A R
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FIELFEEREES KT AERE 8 X4
Hr Rl AREA B , ik BPfE ARDRE R B RR K F
KB K= EEHE K, BIELTFEERY
D e EmLHEEERNAR, RE ST W
FRHE R R (R) AH. AR RE
F s EAA/NEAA WEXR, TRREUEREFH
FAEAHWARBRETARANERERHA,
3.2 EXEABTBLSBREMT GDH FH R
-4
RAEARBEERSBEREABNFEBRRRT
S = A5, KT REHA AU R4S GDH
BEERAHEREAHERHAT B EEZ R,
WL R R A 4H 143 ) 228 H i ( A& RR) PR
AR EE 7, GDH M KR BA B
BT R R R EEeRl,
HEERBE=HEE" , SWKESANTE
RS ERS 8 R ha % imx", GDH
HHEES fRE(NMZ. REAMEEZ) &
B R R TE. RIRB LR
Bt GDH {&E MR F R E B s Z 8] Jo 8 3 =
S, AEARREAG T, EXEABRTEIER
AR T RAVE H R 2
3.3 EAEAMTLSBERENXIIARRER
-4
KM% R TR SEEREH AN A
BRBERATERELAH, AFEHAEREL
MREEERER. 3% ~5% EXEARNIRES
TP B AR AR (E KRB B8 25% ) 533
PR RN AR 5, R A F oD 68 R R 4 R BRI E
SHBHR B A TaRaE™ ™, 28N
RERAEHNENBSER TAEKFTRK,
HTEHTHEERRKARHIZU=ZMMME
REE A REERBER BERAA, &
AR B A M AR BRNER, RREL
REZARME, 7T fe2 B A A I 4R sk £ 8
B & 2R, KEas AR FE, B
BHAANE, B ERASTERBRITER
B AR T S HET WRE LAY,
R T,
3.4 IS8 AR AL FEEHR B AR
RN IR B B8R Bk L 2 HRE R
BRAARBSRKmMERYEE, ENEERA
BEAREEHR, FEATEARMAR, BEE

EEHENAK BAaKREHEKERR &EA
FHABMERERKEER, B APEKEE
508 B R A UM B A R B AR, ik
B ABRBREERNTREMES. X—4RE
HERNANDEZ 2 BF 55 45 S o5 B EPIE™ . i@
PIFPHART 88 (2 g F11 134.7 g) 30 AT 15 J4, 8%
{REB 2K 36. 4% F1 22.2% ,SHEARER ™ B 551
BT BN AR ET T, EAa R
HEEHERTRAH,

3.5 RBHERMIAEHEBENYR

LR AR BB Bk - 2 BRTH B B B F,
FMHBETHRMGEE, XS5IRHA ) GDH
EHEAEIMRWEE, BHETREE LA
B BHR B RS R AR B R A2 PUH L
B, XAURREEKEEARR, BB NAHE
EELAG, KBESE I T, FEE KM
TRIFAB B8, LA AR RS 2NN
BHIE T X s T TR AR 29 i GDH B9 75,
RS AR B ERE QA E R EF RS,
INKEE B GA ST LA BT RN G,
BT RE S RE &R I8 £ X 5 oK B AR B )
BORE , Xob LT Ry P 358, 5 3O AR A X R
FA X,

g LR, 5 E SRR i SRR R B
FERBRERBEARTEAFZRABEXNRK
AFEAK B B B LA K T KR R B9 5 R
FEE. EAREAGT, Y HanHE
H9% ~10% B}, i 8% E R EHAMEEREH
PR T RE SR ERRE R, NEA ALY
BRI LB E LW,

SE 3 Hk:
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Effect of partial replacement of fish meal by corn gluten meal and nitrogen
and phosphorus retention in muscle of Carassius auratus gibelio in fresh
water cage culture

WANG Jun, HUA Xue-ming, XING Si-hua, HAN Jia-feng, YU Ning, ZHOU Hong-qi, ZHU Zhan-ying,
HUANG Xu-xiong

(Key Laboratory of Exploration and Utilization of Aquatic Resources Certificated by the Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China)

Abstract: The experiment was conducted to determine the effect of partial replacement of fish meal (FM) by
corn gluten meal (CGM) on nitrogen and phosphorus retention of Carassius auratus gibelio. Two kinds of
isonitrogenous, isocaloric diets were formulated to contain 0 (with 10% FM) and 8% of CGM respectively.
Three sizes( initial weight of 26.90g, 51.70g, 97.67g) of Carassius auratus gibelio were fed for 97 days in
cage culture, and sampled on 30th, 61th and 97th day. After feeding, nitrogen retention, phosphorus
retention of muscle and glutamate dehydrogenase ( GDH) activity of hepatopancreas and muscle were
determined in different sizes of Carassius auratus gibelio in three feeding phases. The results showed that
nitrogen contents of muscle in ]l and Il phases of small size, | phase of medium size and Il phase of large
size were significantly, but the others were not significantly defferent between FM and CGM group;
Phosphorus content of muscle in | and II phases of small size were not significantly different except that
phosphorus content of FM group were significantly higher than CGM group in II phase (P <0.05),
phosphorus content of CGM group were overall significantly higher than FM group in medium size and large
size but I phase of large size (P <0.05) ; Muscle nitrogen retention of FM group was significantly higher
than CGM group (P <0.05) except for | phase of medium size; There were no significant differences on
GDH activity of hepatopancreas with feeding; GDH activity of muscle of FM were not significantly different
from CGM group without II phase of medium size and I phase of large size; Phosphorus retention of muscle of
CGM group was significantly lower than CGM group ( P <0.05) without I phase. All results indicated that
CGM group (replacing same amount of fish meal) reduced nitrogen and phosphorus retention in muscle of
Carassius auratus gibelio compared with fish meal group and there was no significant effect on GDH activity of
hepatopancreas and muscle. Protein catabolism was not significantly effected.
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