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RAEENES ERKFMALA MR
ZE L AREL BN L ERR]

(1. B K% Skl 5HE A%, B 200090; 2. (W EFKPHSLH, ILE HE 264006)

WE: AU EGAE BINED, R FECRFEIREN (530£20) g M E i (Crenopharyngodon idellus) 77 d, LA
R AE T E AR KRIA SRR, SRR REHE. BINECANK T ETHE G g EE G|
73 83.08%. 55.01% F1 62.82%, 1HARL H 4 54 2.03,2.96 F12.70, AR R T WA FEC R ERR T EREER
(P<0.05), #Hn THAREL B3 (P<0.05) s S5ECA4A R4 b, IR E T A R R & G A S A N W AR & BRI R &K

B FEREL (P<0.05), IR EHSEMILLTEHREZ LI (P<0.05): HLAN AR P EREERN S BEE TR

(P<0.05), T HEEEMS ERFENIN (P<0.05); JLAMEEMALEEA T EEER (P<0.05).
AT B s A UL T, (R R A T R A KR

R Bt B AEK UUA SRR
FESHS: S96 XERERIRAD: A

W& 7 0E 257 & B AW UL o B
S T RIS, XA R (Crenopharyngodon
idellus) F75E ERIVE R I . MR SRR K A,
PR T AR, R 52 (Crisped grass carp)
VB Ry B 77 08 B Y B ) — PRy U7 2 X R AR
HARERECEH 30 REMHE, HifCEmT —
Sl XS FHET . Zeng 25 M AN Tang 5 ¥ ML SLE
e T R Pt SRR AR A SRR T L A
RN FREAM A5 . Kuang % ' H1 Xiao 25 ™ 43
S ERARE T < i Ry i -5 208 2 £ T P B AR SR 43 1
% 55 Lun™ MR IFELER T Me P fie” 158 B £
A4 ) SE IR AT 41 415 Chen 25 ™ W52 T “ B
P A A JUL A B R A i, IR HoA £
AT T . Tan %5 T GERLSCBIE S T BT R
fre A B LA A i 32 2 BT 7 i K AR R AL 2 R
EEFRET A AT SO0 B AL P e At A BV A

SR, B H AT b, B0 S B0 A N R E
TEHIDLIBAR SR ANTE 28, A 5% H P AR e 1) A= AL 2 il
AR J i HG PR S G 1 B A R bR 3 R AR E .
Ab, FRAE e A A AR R A G R ER IR
R 2 Fpo7 20, EAT R AR LA @ A
i s, AR WA IE . DA, A 5T ARC & 1R R

s B EA: 2007-12-25; 11T HH#H: 2008-03-26.

EiR g R, AR

[ P EAKFRH2,2008,1536) : 1 042-1 049]

XE4RS: 1005-8737-(2008) 06-1042-08

I Fx GANR A G AR R, 5 S A I GO R
LA R DA R 3 1 B B B ) S, (RN, S
FORE Mg, M T R B R S A (R AR
SRR BRESE ), B IR R G BB

1 #MREEE

1.1 BNt SERER

SIS A DRI RERILREY . SRR
h 3 ANKRERA, A B A R R IR S AL
FEGH, BHINEL BANER 15 Bf, Lk
RE (530420) g, £tk #ABA AT ETLT
EER (P> 005, BT AR @Ak, BFRE Sm
X3mX 1.2 m AT, KK 0.7 m, 359 /K JeiE .

Bl & A 5 W3 1. SRR % R R R
et 40 H, H B ACE R0 T 8ok 42 3 mm, KB
4 mm )77 BORL A R, O 8 B & 28.1%, K4
10.0%; T &\ A BF /G, TERIETEMN &
B 49%, HE A& 240 26%, g & &4
H12%; BilE (REEG) HIEATE 15.6%,
K 505%; KR (RFERT) HEAEEN
14.5%, /K43 54.1%. $75HK 90% T4 5, 2 Fhdr &
(IR (& 25 )k 28.3% A1 28.4%.

ELWME: DETES¥REE A B (Y1100 ; BETTREEMEREI (06DJ14003); Figm ¥ K KESE 0321).
EEEN: =R (1979-) B, Wit , WHKF 58 55 51AEEIFST . Tel: 15898961821 E-mail: bsleeyt@hotmail.com
BIEE: A RE (1972-) 5B, 832, NFEhWE 77 51AEZ 5T . Tel: 13371935255; E-mail: xjleng@shfu.edu.cn
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Tab.1 Formulation of the experimental feed for grass carp %
F%47 Ingredients Pe?czjr\ltt:ge F%47 Ingredients Pe?czjr\lttfge
ZH Soybean meal 222 .9l Soybean oil 0.5
HEFFFH Cottonseed meal 8.0 HEA% Choline 0.5
¥ A Rapeseed meal 20.0 YEA2 ZR TR AL Vitamin mix 0.25
/I##k Wheat bran 22.0 WL H TR Mineral mix 0.25
UK Wheat middling 24.0 TR — 2 4% CaH,PO, 1.8
3 Fish oil 0.5 it Total 100

W EE BN ETE S kg FARHRINE S (mg/kg TR ) - V, 6 000 1U/kg, Vi, 2000 1U/kg, V50, Vi 5, Vi, 15, Vi, 15, Vi, 25, Vi, 30,
Ve 10, Vi, 0.2, Vi, 3, Vi, 0.03, inositol 100, V. 1005 Zn 80, Fe 150, Cu 4, Mn 20, 10.4, Co 0.1, Se 0.1, Mg 100.

Note: Vitamins and minerals supplied by premix in diet were (mg/kg diet) : V, 6 000 IU/kg, V, 2 000 [U/kg, V50, Vi 5, Vi, 15, Vi, 15, Vg, 25,
Vis 30, Vi 10, Vi, 0.2, Vg, 3, Vi, 0.03, inositol 100, V. 1005 Zn 80, Fe 150, Cu 4, Mn 20, 10.4, Co 0.1, Se 0.1, Mg 100.

1.2 {AFEE

O GIMARE KPR 240, BREES, I
—SERETEAKPRZFE EFK1lanifi (BHFE
G)o BHT9:00,16:30 HME 2k, HEED A
HERRER 2% (BEFEMAFED RIS
SIPTE R 90% T LA )  FEARIE R B 15 B 1A
B, AR R IS FRLE 15 min B 58, R
BEFBHREGAE | h NEEAE. BRENIHE
TR BEGR/NEE . RERE 10 d BT, oK
20 cm. FRE 77 d. WEIZKIE 22~28 °C, pH 6.9~7.6,
BH 7R, DO>5 mg/L.
1.3 WEIBHR
1.3.1 E£KERMOUE FELRLS KRG, ULH
24 h, A ATA W AR ST E, T EIEE R

B HEE (GR, %) =( ARk = - Ay R
&)/ AR E X100;

¥ K # (SGR, %-d™)=(n fa 14 ¥ K &
B -In RGP E ) X 100/ FRHEREL

AR A FCR=HFE/ WERE (RFES
BRI Z IR T E N 90% TR, SEL &
TAEMRFF—30) 5

B AFRCE (PER, %) =R 5/ 8 A R E

FEEE (SR, %)= B B4/ B REL X100;
132 B SN TITAHMILE3 Bf. REa
H—MEE 1 25 3 EELRENL Se, H32H6
Whdr 2 (B REALE 2 g, WAL A 2 7K 2R AL 4 4 i
W HFIMA g E R, RBFEMNEIBERF Y
i 2 (8] M DL B LA B A gy . SR H 7 — 1)

1 SHER A 8 A B LA E 240
133 AEABRSHNE HEAQ: IKE
A 7% (GB/T 5009.5—1985); i fig Wi: £ Mk % HY
% (GB/T 5009.6—1985) ; #H & #: & & & 1k i
(GB/T 5009.4—1985); 7K4r: 105 CHtT+# (GB/T
5009.3—1985) ;

134 AIAREZEAMNNE RHAAAFREBR
R (e 77k R SR AT AL T PO, Z B
fii 2 v, &% 0.5 WM,

135 AAKESEBNNE Haarades: 4
HAR RSB WL IAL 0.5 g5 0 5 mL 10% f# 58 /K 4% 18
W, 413 3 min, 20 000 r/min 3.0 20 min, B Fi
W 2mL, i0 A 2mL 1 mol/L # MRy . M H 7
L-8800 i 2 E R 7 11X (GB/T 14965-94) .

1.3.6 ALARMAGME KA QTS-25 14 ik
1% (CNS Farnell 2> &), 5[5 ) #EATI 2, — K 50
N 5 WL P AR L S LR kL B L BN
mE .

W72 4 A 78 TPA #5CF, WSWLA E 47
N, BT FHAR Sk R 40 mm X 40 mm ) Ji B FE R
ko G RUBRY ) 50 g, MRGE B 60 mm/min, 2 X
S BRI A 1s, HARME 4 mm. A SE8 4 2 A
AT, B SFIME, B TexturePro v2.0 HEA T 4T
137 MAKRKR INEFEmMITH NTLEER
ME " WL R K B U TS LA AR VLRR AR
=, WK S min, A HBTFR K, R E.

WL R KR = (YR E - KRR )/ §iE X
100%;

WUR A e 47 7. TE— AN IERT, WLR
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SR B, KR R B BT ). BUEL 05 g
L0228 IEWL, 010 £5 A W (2 L Z8 18K v i i
KCl 14.90 g, EDTA-Na, 3.44 g, liii# 4.78 g, pH 7.0),
3 000 r/min )% 3 min, B T 10X 40 £% 2188 Sl &
WUREF 4T, B 5 2.5, BEALIESE 100 AS54

WURLFHEMS 4T 3 =2 x/ (10004+B) , 3 x, Kyid
SEEAE, A RBCKAGE, B AT EE4EL.

WLEF 4 B 4% U5 ULEF 4 & 7, BT 1.0 em X
0.3 ecmX0.3 cm A/NHIALEF 2 o8, F 2R IR 4 T 3 3
F b, BT 20% [ HNO; % 24 h, 2% )5 A &1 Bk
B Fas h L in—mHE i, B+ 10X40 £%
R T LA 4T 1, BE AL IC SR 100 AN Edl

WLEF4E B 4% =2 Y/ (100s4+B) , R Y, Hid %
B, A G, B AT EMEHL
1.4 HELE

K H SPSS11.0 AT R FE T Z 5 ifl £ &Lk

o @RLCPHME L brEZE (XLSD) F£on. ER
BF K4 P<0.05.

2 ERESH

2.1 BAREXNESEKERENZIT

iz oo AR KR I W3R 2. R
20, FLE AR RINE GA R P G A
1 13 T R4 Bk 83.08%. 55.01% HI 62.82%, 17
KL 3] 4 2,03, 2.96 il 2.70, 55 e & 1 #2441
bl BRI A SR i G B AR T A
HAR (P<0.05), K Vi R4 (P<0.05), H 4
EREECHEARBER F R o mEa A GHE
KA ER (P<0.05) . RERTHEAINREERK
AR AR RCE LI G R E T 82 1 K
(P<0.05), KRB GH UK FRETHEER
iK (P<0.05) . 5/l @y &6 BL A I BT 3% H 7 W .

®2 RAREXME&GEREENTZM

Tab.2 Effects of feeding broad bean on growth performance of grass carp n=27; X+ SD
SRS B &R R RilEGH KEREA

Growth index Formula feed group

Immersed broad bean group

Sprouted broad bean group

522.47+16.45"
956.17+31.75"
877.18+14.32°

WJE /g Initial body weight
KRIE /g Final body weight
F&r & /g Feed intake

WEE /% GR 83.08+6.40°
ek /(% d") SGR 0.78+0.05"
1AL & 2 FCR 2.034+0.14°
|HPURE /% PER 1.75+0.13°
S % /% SR 100

535.66+10.61°
830.33+21.97°

534.5046.06"
870.17+5.62°

873.14424.72% 907.57+13.96"*
55.01+4.37° 62.824+2.74°
0.5740.04° 0.6340.02°
2.96+0.13" 2.7040.08"
1.3940.07° 1.4440.09°
100 100

F: FAT EARNEFERRR R EREE (P<0.05). * B ERK 90% TR .

Note: Figures in the same column with different letters indicate significant difference at P<0.05. * The feed intake of broad bean group was con-

verted to 90% dry material.

22 HAESIEEAARSHZME

B 2 G R AN AR F R 4K 3 iR,
5 E AR 4 LG, SR RV EUR 2 & G A
PG I & 230 T BE K (P<0.05), IRIFE H
SENET BERS (P<0.05); HhEETHE
£ L R B R s 1 e B R R A A At
—BREAK (P<0.05); HHAEKS HEASTENH
WHEZEZER (P>0.05).
23 WAEENEGANYEERENHT

FE A A S R L) RE Y A R LR 4.

R G AR 2 E G AT FRNLA 5 K5y
W) ok e A R ) 90.83% F1 85.35%, 5 BE & A
B AR L2 B2 BRAK (P<0.05) ; WLET 4E 1299 5l
BB A RHH IR T T 24.03% A1 18.65% (P<0.05) .
FERAEANETNARKERFEEZESR
(P>0.05), (HEERBES R F R GHTEAMEE
AR BB &R 4 B &R (P<0.05) 5 ZEHL
WIS 7T, B ERFRE M AE VL ENY
WL AR R ERE (P<0.05), MREREES
A, N ERENLA B & (P<0.05) .
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Tab.3 Effects of feeding broad bean on muscle composition of grass carp n=27; x£SD
WL RSy B & f k28 BRETE RAEEGHE

Muscle composition Formula feed group Immersed broad bean group Sprouted broad bean group
K43 /% Moisture 77.874£0.28" 77.70£0.88" 78.44+0.76"
M EH /% Crude protein 17.974+0.68" 18.33+1.19° 17.894+1.13"
YRR /% Crude fat 2.40+0.16° 1.2540.19¢ 1.86£0.10°
MK 4 /% Crude ash 1.7540.01° 2.73£0.01° 1.59+0.02°
IEEH / (mgekg™ Collagen 7.914£0.74" 9.06+0.13" 9.64+0.18°

¥ FIT B NEFERARERREREE (P<0.05).

Note: Figures in the same column with different letters indicate significant difference at (P<0.05).

R4 REATEXNEGIAKKE JURTEDT AT 4 BRI

Tab.4 Effects of feeding broad bean on water-loss-rate, length of myofibril and muscular fiber diameter of grass carp

muscle
I1:27: fi SD
T i LRI iR v G RFEGAH
Sample Physical index Formula feed group Immersed broad bean group Sprouted broad bean group
TKE /9 . .
RAE 1% 21.1640.72° 19.2240.68" 18.06%0.39¢
Water-loss-rate
HE R AT /
AN ] pm a a b
+ + +
il myofibril length 268.05+1.76 269.93+2.89 283.64+2.19
Dorsal
(AR =
muscle  MEFHEALE /um 221434647 274.60+6.93" 262.77+7.91"
fiber diameter
2 /0,
R 1% 13.0441.73" 14.01£1.51° 14.58 £1.23"
Water-loss-rate
i85 .
ST HE TR
mpy  VURAERITD /um 259.1245.99° 314.2842.93° 207.19+3.97°
Myofibril length
Belly
muscle N4 ER /um

213.21+11.58*
Muscular fiber diameter 321£11.58

246.65+7.59 249.4744.99

¥ FIT B NEFER AR EREE (P<0.05).

Note: Figures in the same column with different letters indicate significant difference at (P<0.05).

24 HRAEENEGIAKESSEEBRIENZNT
FE A A 0 B L IR R AL TR A = s
WES., SHEHEAHAMLL, BTG HMRZF
HOHBEAN AR AERY S BN EER S
(P<0.05) , Hr L) Val, Met. Lys. His f) 22300 5
HEBE, AL Gly & 2B ERMK (P<0.05). HE
B 1R R 1Y B L PR B R R R (Gly s Glu,
Ser. Asp), if U T EHEMAMAE B A LR &
2 5 5l A 325.84 ug/g. 276.33 puglg A 706.67 pg/g;
T B iE Y A TP A8 UL PRI R 2 R R TR U B R
299.39 ng/g (P<0.05) , i B 0 7 2 B R A S0 B &
FE W 1IN 3 706.67 ng/g A1 2 856.29 pg/g (P<0.05) ;

T £ R o A AL B A L PR U R R T R
TREREROEEATAMLE TR PR
(P<0.05) .
25 BRATERSXNEANAREEHNE
w2 G BB LA SR e L3R 6. HHER
6 AN, I/ AR FRZHTANAR 6 I
O FEAE CREFE, S0, vH g, Fh 0, i, e
1) BB E R A T AR S . KL
B 55 0 R0 1 1 AR B R B SR, 43 i) B G e ) 20 4
B T 27.43%.77.76% K1 22.74%.63.38% (P<0.05) ,
R GHEARRINETHARAEBAT &l
PGS FE AR M (P<0.05) .
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Tab.5 Effects of feeding broad bean on free amino acids in flesh of grass carp

n=27;X+SD; nge g

HER B & Ak E BiFEGy RIFEEH
Amino acids Formula feed group Immersed broad bean group Sprouted broad bean group
Gly 199.06 £ 16.11° 57.74%5.84° 46.16%3.86"
Glu 87.154+17.23" 146.31£8.12° 150.28 £3.73"
Ser 48.28+3.17" 78.2742.22° 84.3749.44°
Asp’ 2.38+0.41° 4.8440.91° 43241.24°
Val' 22154377 124.36+1.36 124.53+£2.97°
Phe’ 8.9941.08" 17.34+1.27° 223642.16°
Thr" 59.63+7.17° 90.5143.59 90.51424.92°
Ile" 17.9943.28° 40.9342.23° 64.5044.14°
Leu’ 101.01£1.83" 132.42+1.36 139.38+1.37°
Tyr 33.89+3.07° 46.8610.46" 57.56+2.02°
Met 21.8941.53" 82.2041.01° 102.91£2.52°
Lys’ 44.66+5.12" 218.91+10.22° 252.98+19.00°
Arg 50.77%£2.21° 65.3941.34° 138.71£3.45"
Ala 186.06 % 8.50" 230.3949.63" 284.51+12.11°
Pro 91.91+4.70° 212.8243.19° 309.4543.38°
His 101.63 £8.99* 892.89410.24° 909.43+8.91°
Cys 4.9140.43" 11.7942.01° 18.06 £0.43°
NH, 199.67431.57° 102.29446.15 131.914+5.79°
FDAA 328.424+13.95° 299.39+9.33 291.26+13.77°
FEAA 276.33+9.99° 706.67+9.11° 797.174+4.35°
FNEAA 825.73+3.63" 2149.61+14.85 2434.75+19.58°
Total FAA 1102.06+7.61° 2856.29+7.76° 3231.93+18.73°

F: FAT EARNEFBAFRTREREE (P<0.05). FDAA: B EWREER, FEAA: If &0 HEE MR, FNEAA: LT EER,

FAA: B R .

Note: Figures in the same column with different letters indicate significant difference at (P<0.05). FDAA is the abbreviation of free delicious

amino acid, FEAA: free essential amino acid, FNEAA: free nonessential amino acid, FAA: free amino acid.

xo6 HATREMNE&AUARESHAZIE
Tab.6 Effects of feeding broad bean on muscular texture parameters of grass carp flesh
n=27; x£SD
HINGYrigaE—2 it & TARHE BRILETE RFBGU
Muscle texture parameter Formula feed group Immersed broad bean group Sprouted broad bean group
1# ¥ Hardness 318.03+6.99" 405.25432.51° 565.41+56.18°
#4E Springiness 0.8740.05 0.9240.03" 0.8940.04"
NE A4 Chewiness 241.0949.84" 253.56+32.89" 386.884+25.42°
FitE Gumminess 262.56+19.91° 322.264+40.10° 428.97425.99°
F&EYE Cohesiveness 0.70+0.02° 0.7440.03" 0.724+0.02°
X & 71 Resilience 0.54+0.07" 0.584+0.05" 0.66+0.08

¥ FIT B NEFERARERREREE (P<0.05).

Note: Figures in the same column with different letters indicate significant difference at (P<0.05).
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3.1 HAEENEEEKNENE

Aspinh, RESHBAFEN T REEA
A, (BIR IR A TR 2F 4% U 5 1 1 5 R Y
A 2 L& R H B 11 66.2% I 75.6%, 1AL 2 %
BERG, MEARSEREE . IlfHES
BERT A K E, X G A S ey "
Bt T8, HEE T E A R TR
SRR ERRIATE MY, Sk B T AR b
HEMANEE, SEEAEKEENRK 5—F
AR TESHETERENIERR T, WE
EEFFI ) (PD & B e e (Vineine) 14 %1 b5
BEBET (Covincine) 25, X YeHEF# HFHIE T
TEGF 75 TR A VRO DA B BLAR B R, A6 95 B
KMERE N .

BARFRERBFREG, BEF A6
VAR 2 M. AREKEREY, BERIFEES
M, SIEEREE G A L B Al E
FREAFRNE., XalRe 2N AREAERFLRE
305 BUE IR R AR, R R R IR
SraEmn ", R R T LR
32 BAEEMNE&NRN SR

ARSI v, A G VR 2 UL ALK T R
BT BEMBAL, X 5 Kuang 26 D) si 45 5125100,
M 5 Xiao 2§ ™ # Lun®™ Wy&5 BRA—2. WL iE
W5 25 & 18 AL AT RE 5 1 Ah 77 08 I TR P R 3R
FRAE K. A0S Aol R i X, £ fif A e T Rl
DU — B (8], 33— AL A R IR, 1B R
FEAE T WL RERT & & .

U BT, LD 5 i 5 R B & = WL 4P 4 B
BRI E A & BAE — BRI EE N, i, W
PURE i 7 2 R B AR, (EAF VLR 2 [a) R B 3 K, P&
6T WL P ), 0 [ Bt 1 T AL PR g ML
WLET 4 A% A48 T 15 FLET 4 SRAS K, UL A i i 34
K, B U L P R R TR AR A R A
LA R A B s R P R, e
R A EEUR BE 2R T R A R (1 UL PR R B P
B ERE NAE RS IRRE A S 2N 8 E#R
e FERIFR R FRIN A WL ARE AR A, S T &
FIMELVEG 738 58 76 WLIAI ) BRI R R T A LR 4T 4
TR 477 77 18 3 LA AL 2200 R ) B o, A e R
i L a) A 7 B D, LET 4EHE ) TR N B %

W PRk ) . s, AR TR SR A LA
Lol IS iy e Sy TR SRS

MWL B = AR & = AR AT LR Y, 3%
EREMEAIARFEEAERSERERG. X
55 Chen 2§ ' | Tang 2§ > F1 Zhao 2& ™ M43 8
PRSIV PAT, LT S 007 B s e R 1) AR e 35— 3.
NATHEEAERE SN MR EH TR ET
H 2 EER ANV 1, 15 5 2 f A RS A F & 2
(AR R T 93 B A 2R s AR RT R B AL IR AR B
AR T, AR iR 2 R S 2R
TR, R R E RGN T, (A R RE AR
(RS B AL PRI, X AE — AR BRI e PR g
JULIAT F RIA

TR UCE R A AL P Ao B B SR B R
T, A e S B RAS S 5 PR B ST S T X
MOASRECOEMRMATE A T mITRT 3 £t
FLAE, W7 T PRS0 P AR A R il R 2 2327
(5N XRFE) AR, 55 = & S B R
IIAEZ R T A, BET AR A, BhAh, H T
51 M W], i B A &R O A B A LA A
EER, A Ef e R AT T S BT,
Bl —MME]. XEHE R T4 F R — 25T,

4 #ig

ARUEI W, BeAA Ze AT AT B A YL EA
F (B RIS R AR T B AR KRR R AR G R

AL B R A TR R
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Effects of feeding broad bean on growth and flesh quality of grass carp
Ctenopharyngodon idellus

LI Bao-shan"?, LENG Xiang-jun', LI Xiao-qin', LI Jia-le'

(1. Collage of Aqua-life of Science and Technology, Shanghai Ocean University, Shanghai 200090, China; 2. Shandong Marine
Fisheries Research Institute, Yantai 264006, China)

Abstract: The flesh of grass carp could become crispy after the fish were fed with broad bean for about 3 months,
and it is called crisped grass carp. This kind of grass carp culture has been conducted in south China for more
than 30 years. But until now, why and how the flesh changed to be crispy is still unknown. Broad bean could be
fed to grass carp with sprouted or immersed broad bean in practice, which means different effects on crisping
flesh of grass carp. In the present study, grass carp with body weight of (530420) g was fed with formulate
feed, immersed and sprouted broad bean for 77 days to investigate the effects of feeding broad bean on growth
performance and flesh quality. Growth rates of the three groups were 83.08%,55.01%,62.08%, and FCR were
2.03,2.96,2.70, respectively. The growth rate decreased (P<0.05) while FCR increased (P<0.05) by feeding broad
bean. But fish of sprouted broad bean group had better growth than that of immersed broad bean group. The lower
growing performance of fish fed with broad bean was related to anti-nutrition factors and unbalanced amino
acids in broad bean. Compared with grass carp fed with formulate feed, fishes fed with immersed or sprouted
broad bean had lower fat content, water-loss rate (P<0.05) ; but higher collagen content, fiber diameter of flesh
(P<0.05). The free essential amino acids (FEAA) and total free amino acids (TFAA)in muscle were significantly
increased (P<0.05) , but free flavor amino acids decreased (P<0.01) by feeding immersed or sprouted broad bean.
The flesh hardness and gumminess were also increased (P<0.05) by feeding immersed or sprouted broad bean,
compared with that of fish fed with formulate feed. Fish of sprouted broad bean group had higher FEAA, TFAA,
hardness and gumminess than those of immersed broad bean group. Results above showed that feeding broad
bean could improve the flesh quality of grass carp, but the growth performance was reduced. By contrast, feeding
sprouted broad bean had better effects on growth and crispy flesh than feeding immersed broad bean. [Journal of
Fishery Scienves of China, 2008, 15(6) : 1 042-1 049]
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