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B E45#ES T MR USREREEXN ARG EAE KR, ARG GEE DS RN,
BB [ URAAE, BUE T RAFE SRR EHEE (535 £50) g & 77 GRE T URSRB . AFEE
PN R E (84.5 £3.5) g Hifh 68 d, L5RFHW, EWIMRLED, SBERESHEANEAMEL, BERIEE
URAFEEHRBERK TEAYER(P<0.01) , B8 TABRE(P <0.01) ;AKIPHIEN & ERD
ERE KEEASE LF(P<0.01); R EEHBEIREE TH(P<0.01), HRERA, RABTAHK
TEANRARS , BX Ea4 KERMNGHIEE QRS IE REMRER.

XKW EA; BE; AK; ARG E0EEE

hESES S 963 XEFRIRES: A

Effects of feeding broad bean on growth, muscle composition and
intestine protease activity of different sizes of grass carp,
Ctenopharyngodon idella

LI Bao-shan, LENG Xiang-jun, LI Xiao-qin, LIU Xian-min, HU Bin, LI Jia-le
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Fisheries University,
Ministry of Education, Shanghai 200090, China)

Abstract ; Two experiments were performed to study the effects of feeding broad bean on growth, muscle
composition and pre-intestine protease activity of different sizes of grass carp. In Exp. [ , grass carp with body
weight of (535 £50) g was fed with formulated diet, immersed or sprouted broad bean for 77 days. In Exp.
Il , grass carp with body weight of (84.5 +3.5) g was fed with formulated diet or sprouted broad bean for 68
days. In both trials, fish fed with immersed broad bean or sprouted broad bean had lower growth rate,
muscular fat content, pre-intestine protease activity (P <0.01) and higher FCR, muscle collagen content
(P <0.01) than that of fish fed with formulated diet. Results above showed that flesh quality of grass carp
could be changed, but growth performance and intestine protease activity decreased by feeding broad bean.

Key words: grass carp; broad bean; growth; muscle composition; intestinal protease activity
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WRTHERERAR, NEEREFEANAR AIETTHFZEENRR, i, UEERREA,
Mefe A B, BUCE SR E A AN R — T RERERVEZES MM, B EAK0FRHE
CEROXEHERHE " A hERARE 1 ~2 kg 36, UBRRBETHAFETAE A,
AfEERRETA I BAURERFABPIEHEASFAER? HARBEEHLAFEIXNE
BERMENEZWMAMAR? HRMXIRHRE, o, BERGEN SR T EaEE = LM
ERUT BT B, AR R RBE ( >500 g F1 <100 g) WA N FERE , BRI A FR
REERG RKFRD, BN T HER LA B0 5 0 RS PR RN , 8 e (b 2 ) 3778 1R {4
Fo

s 3 *1 BRERANRFEEEEEERER

1 *Z- JH‘E‘,‘ﬁ% Tab.1 Composition and nutrient levels of formula diet

L1 RRBHSRRA L2 MEL(H)  HRI)
\ - £ 0 6.0
HE T R3TLAEHA RAFHEE o4 22 2.0
(535+50) g R, A RBE AR, BIBE  #mm 8.0 8.0
9, LFRT(MHREANE, BRETH, 23 *7H o 0
— s p e N . .
w®wEH), B3 ERE , BEX 15 E¥A, o 240 0
RE DN &2 MEEA RAEPHEKE  awm 0.5 0.75
(84.5+2.5) g (EHA, pHIRBRSTFR, K HFE E;}‘; 0.5 1.0
_ . . e P L 0.5 0.5
T(HEHREEREE, R HEEEH), B3 ER, P— 0.25 02
BEHE BEHM, L5 Bk 0.25 0.3
R [ IWESABARKRERRASNEL,  HBRES 1.8 2.0
Yo A‘\‘ 1

VR 4 SR 40 B RIALERALI A o . o
Z3mm, KE4 (KR ) MRRZE LS om, KE  zam 0.4 0.49
2 mm (35 11 ) RO ERPERCRLIRRL, 7K 433 10. 0% ; i _ BER 1.3 1.56

FBEGRSEET, K4 12.3% HEMH 27.4% , EAEZTOREMBE TR RS T 50 mR RN RS
HUIEHT 1.4% ;2224 h B (BEED) 5, H1EN (mg/kg 4@%}) : V. 6 000 IU/kg, Vi, 2 000 IU/kg, Vi 50, Vi 5,
ﬁ% 15.6% JK% 50. 5% ,ﬁﬁ}ﬁ(z{ﬁﬁg)ﬁﬁ Vi 15, Vg, 15, Vg3 25, Vs 30, Vg 10, V0.2, Vi 3, Vi
BaBY 14, 5%, K4r 54. 1%, B4 FE G5 0.03,inositol 100, V¢ 100; Zn 80,Fe 150,Cu 4,Mn 20,10.4,Co
1) E5(F) BUES ZEBETHENTHR

B, BN SEREAR B, 450 31.22% 31.24% 31.52% F131.59% ,

1.2 fzEH

R [ X AAERT I DKFTEKER# (4.0 mx2.0 mx1.2 m) ,7KIKO0.7 m, G 15 B,
3135 B, 7EIERR I FFIRET, X5 AT A 38— A W5E R 94k , AE R PR SR AR . iR BTt B
TR BEMSIEMAKTIRML 24 h, FHTR(BEEE) B —PFRKBBHEELLF(RFED),
RET R AR, G HRRPIR(8:30.16:30) , HRMEENAEKER 2% £ A (BLERE
MEZFRE RIBERGHFE R 90% THRERM) I REREHE AR, FRENE N 2006 4£7 A 28
H -2006 4210 A 13 H ,# 77 d, FRFEHARIAKE 22 ~28 C;pH 4 6.9 ~7.6;D0 >5 mg/L,

R IR AR T 6 DRAEAIME(3.0 mx1.5 mx1.2 m) ,7KE 0.6 m, FHiji A 30 £,
3£ 180 B, BHIMB=1k(8:00.12:00.16:00) , IFEANAKER 3% (REAHNNMEFREHITNEN
90% T-H) B EEAl) JERER SRR, FRFHATE]2H 2006 4£8 A 12 H -2006 4£ 10 H 18 H ,4£68 d,
HMRRRI .
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1.3 MEdsbr ik
1.3.1 A£KIEHR

RIGEEHG YUK 24 h, FREAKRE  IHEREER AN R EERPE G R,

WER(%) = (AFRKE - Ak E) /AEPIE x100;

FERH = RAE/MER(AFEERERBETHIE N 0% THH) ;

EERNE(%) = BHEE/FEHREBRE x100;

BIER(%) = BBV BEBE x100;
1.3.2 HaRERNERER

YR 4 BA (4B 12 B) ek A ARE FIHE BEE FE, ITEEREK
RE L TR AR H B L B K

HEAKRRE (%) =K (om) /&5 (cm) ;

JEAL (% ) = RREE (g)/HAE (g) x100;

Mikt(% ) =FHE(g)/HKE (g) x100;

JFEL(% ) = FFRIEE S (g) /HKE (g) x100;

ML (% ) = MRS E (g) /HRE (g) x100;

BB K = fafkE (g) /K (cm)
1.3.3 AlREMEFRINKEEANNE

BEEMIIR4 B, REEHF —HAZREHAZAMNE L LR EEAR . HEA
i 5% R AR L B 8 L s LR S U R A Bk 2 B s LR 43 5 2R A 550 °C ALk 5 7K 430 78 SR
105 CHET5:; BR R e R R E R, 204 -5],
1.3.4 pilAZEAEEANNE

BEEMEIR 4 B6, REF-BAZHNEE, i85, S BAKE S, kA Folin By kil &
EHEE T, BEHRAMEN 1 HELE3T C,pH 7.0 WEIH I BERECAR ] wg BERARK
BA—EA(U/g),
1.4 BURALHE

5 I KA SPSSI11. 0 /TN B EarMmE EHE ALK I RAMT AN TRE, 2R 5%
KR P <0.05, 5B EKFEHR P<0.01,

2 %

2.1 fARAR BN R A AR RE AR I

T MR AR N E A AR BRI R I LR 2,

AR [ RERA AN EAMERAE3. 1%, TEERERE AFESMEGIERIREFT
(P <0.01) , U Y FRCEMALE R 66. 2% \75. 6% , FE REERBEF R (P <0.01) ; KHFEEH
WEARERPES TRIOETHEA (P <0.05) W AEERE L HA K.

RIG AR HEAEERE R 178. 7%, MAFESHNEAEREYS TEAFRNAY
31.3% ; REBHEHBI AR R B(2. 53) BE & MEH (1. 19) 1R B, & B RAER 8 & B
(P<0.01),

2.2 fnWRAE R E AR AR B P S R R e

BEEMNEABALAEREWEZmILER 3, ERERY, SEEFEEEM L, RIFREETHEA
RO AKK/KR AR B ERS I, AT AL, IR S AETE K iR B % TR (P <0.01) ; A4
MEER, BERTHNEAREGEANHK XK [+, RAREETSAFREETHEEANBIE LR E
(P <0.01) el 0 o, B A FEENFE AR R EAS(P<0.01),
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F2 AREENESERKEENTE
Tab.2 Effect of feeding broad bean on growth performance of grass carp

B Ak Blssg RHBEY
WE(g) 537.2 535.0 528.3
FKE(g) 983.4 829.1 860.5
SR T HWEE(%) 83.1+6.4* 55.0 £3.3% 62.8+2.78
EHRYE(D) 175.3 £13.2% 138.8 +6.7° 144.2 +9. 18
TR R 2.03 £0. 144 2.54 +0.128 2.44 +0.058
RIEE(%) 100 100 100
PIE(g) 84.4 - 84.5
FKE(g) 235.5 - 131.7
. WHEE(%) 178.7 £10.5* - 55.9+3.48
FBOFENE(%) 273.3£3.24 - 139.1 +6.28
TR R 1.19 £0.06* - 2.53+0.118
(% ) 100 - 100

E: AT LR AEFRARRTEREE (P <0.03) , KEFHRARTERREF (P <0.01), LIFEHEF

*3 ARBFENESEERABERHRNE

Tab.3 Effect of feeding broad bean on figure and viscous index of grass carp

ELATH Bli&ED RHEBY
EREET 4.33 £0.094 4.67 0.118 4.82+0.078
AL (%) 2.23 £0.16* 1.61 £0.22°8 1.44 0,158
R T AR L (% ) 8.15 +0.25% 6.90 +0. 568 6.24 +0.60°8
TEWEEE K 21.30 +0.36* 16.06 +0. 485 15.37 +0. 69"
MR (%) 0.13 £0.03* 0.22 +0.04% 0.25+0.033
AR (% ) 2.67 £0.28% 2.16 £0.20° 1.97 £0.09€
AR 4.58 20.17* - 4.91+0.118
A& (% ) 2.63 +0.25% - 2.050.19®
Wi I JERE (% ) 8.42 £0.48% - 7.27 £0.398
EWE K 10.45 +0.75% - 6.86 +0.625B
Btk (%) 2.38 +0.38% - 2.67 +0.33%

2.3 RIMR AR SN B A LA S B R
e [ A+ Bk FETRREE SN aENARRESSEREEEM(P <0.01), M
BT & BAR B E TRE(P <0.01) s FEIHEEH & BAMEK S SBIH, AR FEERRIEE LXK
M EAREBEZHOAR 1), MBHARFEENE/ MR EAIAEESD K& EREEMN,
BKr S BIRBETIE(P <0.01)(5£4),
®4 RAKEXESNAKS M

Tab.4 Effect of feeding broad bean on muscle composition of grass carp

EA e BUEE KHERT

HEH(%) 17.97 =0.68 18.13 £089 17.39 £0.73

HAERT (% ) 2.40 £0. 16* 1.25 £0.19¢ 1.86 £0.108

e 1 KA (%) 1.65 £0.08 1.85+£0.09 1.69 £0.11
. KM (%) 77.87 +0.28" 77.70 +0. 78 79.44 £0.76%
EIMAR (mg/kg) 0. 87 £0.05% 0.99 £0.04% 1.06 +0.048

JEIE R 11 (mg/kg) 7.91 £0.44* 9.06 +0.328 9.64 +0.288

HEA% 17.65 +0.22* - 18.56 +0.41°

HAEW (% ) 1.23 0. 14% - 0.59 +0.06"

R T MK (% ) 2.2320.07" - 1.64 +0.07®
o IKEY (% ) 77.68 +0.614 - 79.12 +0.45%
EIRE R (mg/kg) 0.59 £0.114 - 0.91 +0.09°

IR (mg/kg) 5.41£1.15% - 8.22 +1.038
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2.4 PR S R A HT S E B S R R

FRETNEATHEOBEENZmILES, K [ P, BRHREETRAFREYHERMAR
PEOMEEREETR(P <0.01)  HhRIOESHNIMEOMEERAFRSHATHENEE
(P <0.01) ;8% I, B fA & 2F & B GE R fa i A 2 O RIS PR B8 TR (P <0.01) 6

£S5 HREEXNEE[EEABE R

Tab.5 Effect of feeding broad bean on pre-intestine protease activity of grass carp

B AR BHEY EHERT
R I EQEEH(U/g) 127.50 =6.52* 39.63 +4.96° 72.60 +2.998
RE N EEEE N (U/g) 133.46 +9.28% - 70.51 +2.09®

3 itig

3.1 G T A KR

AERET , RERMEEAREN TYREESAHS, BEE | PEEREEL KFEETNE
A E RN YRS IAREEAR 66.2% .75.6% AR N P A FECHEANBERNMES TES
ERHEARN 3. 3% ;M MART, BREETEANAN RN B ERN, MESRUAEREET
e, TRBIAETEERE T HEAEKMER, X5ALREAETEA"Y S NHEER—5, #F
BRERRORERNER, HERTRSAEFAFEAERNFENTAREWTERETAX. BEF
FE—FRHER, R AFEERRZ , WHIR T, M ERMEEREESHIHN 1.66% 0.16% |, AL
EREGRE 1) P25 1.30% 0.40% , ZETEEARSEVERRTESHAE, FZRANEKNE
ERHET. A, EEFETERSNERFATF, WHE AR T 0.3% ~0.5% , 485 70 mg/100 g KEH
BEMHIFE ) XU E RN T 5hE MM S, BREE T, ARLE+, BATSH SR
EEAMEIREE TERGRS) , EOERE I TR, BRRT A& T HE AR R, AR T &£
KR, B/ PR EALEKERBHIMEFEAEE. R | PRFETHEA(CFHIKE 535 g) 1
ERREAMBATR24.4% , AR T HFEAFETHANEA(FHEE84.5 o) WEXEN TRIE
68.7% , 25 I BIARHE NI 49. 2% Tt REUNER &1 112. 6% , AHXS FRMAEFEAT S, /DS EHE AL
PLEEAR 28, X BB TR E X HUE 7R B 7 R U, Bt & SR EER, A KR ER
Wik R BREER, ARKEE, XBWRATTRAL ~2 kg BEf, AR/ MK EAHTHAFENE
Z2EA,

BARFRGHREEE, BETPAEaFENFM T, AKERERA, BEAFREINE
i, BB ERAEINEEAR AT S ERMELRNE., XARRESERXFIRY, —HaiER
HF b, R R F B EMER e — RS 2N, e kB Ee EEa T HAERE, B [ (4R
RTS8 BRI EARBEEREEENEAEAESMIHEHAEEE. 70,5
AR S, AR FEEMTRIBED,

BRABEAMOTEARNAERKE BEZW, XN PSRBT A T -EWRmH. MMLEE, BFER
FREABOE, AR, RO - AR HOE A, TOABTRBE T I (3% 3) , XA iR ik 4 K25
MG R ILE ; BRAR LL 3, T RE R B B P YU E R IR (1 2 A I AR P KB4 5% ik LA KL
MR AR/ NS B A LB EA 3, RAR S ARA KRR A7 ERA A ERZW,

3.2 (IR X LY AT RO

BT, X FHEARNREAWYIENAERE, B8 SRR THRAREA ST EEAEE IR

SAMALRGEH LHERS " AR RIS ES, e (BE RSP W) BULA RS
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SRR ERARE, MRREAS R R EIN; JLEF 4, NI Esm' . A8 1+, Bers
R EANARREEASEN7.91 mg/kg, RERMEEHAFELE, NIAKEES S E 00
HE9.06.9.64 mg/kg, JLAREN S B M BE R Ak [ PHREAFEEMN/ MK EABEF R
W%, 5 b —2 . RIFXLHFTER, LATHE U0, BREE RS /DI E B ILA AR
SR BE NI, A A By BB A AR A RE R IR E B & B R, LA B & 2 aymib
FIK SR —E TR, B R R R RE E PR 2 22, A F TH 225

4 it

AYRI R , S ERELGFRAE b, BRI BT RN A MR R AR A R B B A, AL
PR B & B N T B R S BRI R 2R B /NS B A KRR R I M Al BIR R =/ 8UH
BEEX/ IS ESEEREEONHERBRISEARE,

Sk
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