55 35 55 6 W]
2011 4E 6 A

VS S ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 35, No.6
June, 2011

X E S 1000 —0615(2011)06 —0932 —08

DOI:10.3724/SP. J. 1231.2011. 17417

H X%t 8 #AFEMARREB R EFYHRERIIFE LR
2EK, REAR, AUk, OB, ERE
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2. AR R BRI S S IR BB 242 B, V195 At 210095)

FE: 2L0.5% 1y = A =% (Cr,0,) N 3877, 1 70% Halh B AR A1 30% X 10 7R 41 X 30 H
WART ARG A0 BENER L EER . EXEAN . EXBFRKALZSH
ARERN TR e BN AR BB RERNENENE, KRhe[ FHERE
(250.83 £2.12) g | FETE N AKKA F (3.0 mx0.8 m x0.8 m) , 4 7 £ 4% 48 5L By i 5 1]
H1ABXRABHERE, XX 8 HANERN TR MEe HEH. EAXR K
BERCE R R W kX 8 B o B 2 68.07% ~ 92. 69% . 81. 54% ~ 92. 75% . 84. 82% ~
103.44% 63.07% ~95.56% 41.48% ~97.55% .68.91% ~97.81% , X & 4 & F 4 i iy & W
FUEHUEKREORNRGAFFINEARESTUEER T ERDRENH N E KT, L
RZRHEIERT A, BN BN WHMER T TR BN MEEEART , UAZHNEAR
AEBRXNHENERG, BETHR MEHLEENENENEHEZRTERELR, Bl
A, EREGR B R AR ke kR A R AR o & a R, R B
MERAMAR D EER, EXEXEERE, TEAVA LGN ETERERAN, AZETA

ARA R, LT EEFEA

KR F Sk E7; FE AR R BRI R R

FESFES: S963.16"2

H 20 fit20 80 AFAR LK, Bl & [ R 7l 1%
55 20 ZAF LRSI AR 9% LA bR i B K 1l
TR R e ] L g A B LAY DR BT
IR 2 ANREI AA TT 2 AEXFIE R T  JF &
AR BURDRE, X T 22 i e BT IR A2 AR &5 )
I A BAT EETE o i TR R 2 i
TN TR B SR A SRR, 52 2 7= HOR IR i T4k
S22 7 W 2R B2, 324 O 10 8 IR E
FRPFRE I BEAT B R R ) ARDRHECE B B T H
HRFCTs BEVFAOXERE o P Sk ol e T ) o 2
WoKIRA IS, HRTX I H R R ECRHE AL R 1Y
WHoE B S b B, BRI R
JEORHH AL R T7 T k= RENERIOETE . A AE
B FLISORHE A3 i W 98 BE it 1, e BB L A K
7 AR A 5 R RO, I E AT 2k

WeFE HHA:2011-03-10 &[E BH#7:2011-04-25

MERFREAD : A

fy FA 08 OB R B IR ) B R LT AR, D G
Bhes B GRDRHBC 7 42 B B AR, X 15 295
SRR R PR A H R

1 BPRH

1.1 & 5FEEN

G £ B K REE DT BEIROK SR
OB SR R M, O 2 IR T (250, 83 =
2.12) g, 1B R 1 3 K EAR (A% 3.0 m x
0.8 m x0.8 m) F£4H , /KIK 0. 30 ~0. 35 m, FEFH X
Frikg i 10 B, U T fh A, SERAT AEL 7 d, iy
WIENIAE I, BEIE R R B AR, 3L
IS WA A5 A R4 7E 5.0 mg O,/L UL I, /KR
(27+1.4) C,pH /6.8 ~7.8,NH,-N <0.5
mg/L ,NO,-N <0.05 mg /L,

TR A B AR F B L T —— B ISR AP L BORIR R BE 8 58 B (nycytx —49 —21) s 4l 28 5 MEAT L BHIF
LI —/K)" RIS Y SRR S R AL & R T %2 (201003020)
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1.2 RIEER S A EE KB R IERR S RS RE R I LR,
S s A1 Sk 5 % 12 4L B B K (expanded  HH 70% AYFERIARE (R 1) F 30% BRI JEORE( 3
feather meal) | [if#fi# P £ ¥ (enzyme feather meal) . 2) A G I Ak}, 1l kL EOR R Bk 60 B, [F] IR
I3 (blood meal) \# U #3 (silkworm pupa) \E>K  Ji10.5% [y Cr, O, fE R SMEFE/R A, Y5118 4 )5 il
FE[# (corn gluten meal) (K (broken rice) (£ BARIEEL, BT 4 CUkF P-4
K (corn) (K Z (barley grain)8 Ffi e} J s} oKL
1 EfAnRAREFEAR(TE)

Tab.1 Formulation and nutrient composition of basal diet( DM ) %
JEt FEAil H R JER FEAit H R

ingredients basal diet ingredients basal diet
fifs} fish meal 5.00 =AM Cr, 0, 0.50
5K soybean meal 43.61 B FE4H Y nutrient composition ™
Yy wheat middling 25.00 T#J5i dry matter 89.84
T ¥ wheat flour 15.00 HL#EH crude protein 32. 44
KA rice bran 6.79 MBI ether extract 5.18
FEYril plant oil 1.27 MK 43 ash 8.99
iR — %5 Ca(H,PO, ), 2.03 R4 total phosphorus 1.34
FRE A} premix * 1.00 BB (MI/kg) gross energy 18.89
Bk (k) NaCl 0.30

TE: o BT HURE T &5 Y5 SR ,2. 0 g5 BRAREK,25 g5 BRIREE,22 g5 BRIREE,7 g; WEANIREN,0.04 g; WLfLHE,0.026 g; GALA,
0.1 g; #FT s WK P & 4R 2 42 R A,900 000 TU; 4k 2 D,200 000 TU; 4i2f % E,4 500 mg; 4E4: K K, ,220 mg; 44 % B, ,320
mg; 44 %K B,,1 090 mg; 4i4E % B, ,2 000 mg; 44X B, ,500 mg; 44K By, ,1.6 mg; i % C,5000 mg; 22,1 000 mg; MR ,165
mg; AHBK,60 000 mg; s S

Notes: * Premix supplied the following minerals( g/kg of diet) :CuSO, - 5H,0,2.0 g; FeSO, - 7H,0,25 g; ZnSO, - 7H,0,22 g; MnSO, -
4H,0,7 g; Na,SeO,,0.04 g; KI,0.026 g; CoCl, - 6H,0,0.1 g; Premix supplied the following vitamins(IU or mg/kg of diet) : VA ,900 000
IU; VD,200 000 IU; VE,4 500 mg; VK, ,220 mg; VB, ,320 mg; VB,,1 090 mg; VB;,2 000 mg; VB, ,500 mg; VB,,1.6 mg; VC,5 000
mg; Pantothenate,1 000 mg; Folic acid,165 mg; Choline,60 000 mg; =** Measured values.

R2 AREREFHSRESERSE(TE)

Tab.2 Nutrient composition and amino acids of test ingredients( DM ) %
R ACHER BRI ks wEH  EREAH [i¥S ok KFE
nutrient expanded enzyme blood silkworm corn gluten broken barley
composition feather meal feather meal meal pupa meal rice com grain
Tt DM 90.75 90.98 89.62 94.51 91.02 86.46 88.45 88.09
HEH CP 93.55 82.60 90.02 53.48 57.58 8.23 8.75 14.76
HAE T EE 2.44 5.13 1.74 33.97 5.92 2.45 4.98 3.41
HLIKS) Ash 2.38 10. 46 7.57 4.20 1.71 0.68 1.31 3.09
BB P 0.14 0.20 0.26 0.73 0.22 0.10 0.21 0.31
HAE/ (MJ/kg) GE 23.35 21.54 22.76 26.92 22.30 17.79 18.52 18.48
S EER animo acid
KAWERE Asp 5.90 4.61 11.77 4.22 3.08 0.74 0.61 0.83
SR Thr 3.46 3.05 3.61 1.74 1.58 0.31 0.32 0.42
24 R iR Ser 7.67 7.92 4.58 1.78 2.41 0.38 0.39 0.51
A& B Glu 8.02 7.09 10.01 4.36 10. 60 1.31 1.51 3.22
H4& iz Gly 6.76 5.66 4.72 1.95 1.28 0.35 0.33 0.50
NEFR Ala 3.73 3.56 8.44 2.20 4.38 0.46 0.65 0.56
&R Cys 1.77 2.39 0.94 0.36 0.48 0.11 0.14 0.18
HEFR Val 5.18 4.90 8.22 2.07 2.29 0.46 0.43 0. 64
HA R Met 0.28 0.17 0.87 0.66 0.61 0.04 0. 04 0.06
SRR Tle 3.22 3.07 1.11 1.40 1.88 0.31 0.28 0.46
ZEBR Leu 5.91 5.16 13.20 2.31 7.52 0.62 0.94 0.86
Fi% 5 iR Tyr 3.79 1.53 2.79 2.06 2.07 0.28 0.31 0.36
HN M Phe 3.33 3.10 6.67 1.84 2.86 0.45 0.47 0.73
A BR Lys 1.39 0.95 8.03 1.99 0.76 0.26 0.23 0.37
ZHA TR His 0.61 0.42 6.89 0.94 0.96 0.19 0.29 0.31
IR Arg 4. 60 4.40 4.69 1.94 1.47 0.48 0.34 0. 64
Jili &R Pro 10.73 9.78 4.17 2.24 6.01 0.57 1.03 1.90

T (R T E /KA Rt BRI, D IR A Y

Notes ; Tryptophan was destroyed during the hydrolysis process, so it had not been detected.
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1.3 AFEESHEAR

IS TR TG BT T %, 7 0 ) £ R
ackke YA 7 d G, BRI fat e RN — T
WATE 1A Sk 55 270 J& , BEAILST A 9 41, R4 3
BOEAEE 10 B R E A 0.5% Cr,0, /)3
Bl L, B K R 2% R B 2 W, I 7 do
i ATET0 A5, BEMLEHL—AL/E A % R4, 4k
SRR MEEAL H R, 5540 8 Al a0 ) i AR
NEIRES H R RIS 1 h WS BRER I, WSSl 5%
BN, 7 d 5, TS eI /Y 6 ~
7 h g ATk 7 (R HEFE R A, FH/NEL S 1 57 DK A4
R ISR 1 208, IR I ZE0E T 65 Tt
T, =20 CUKFEIRAE 2 H o AR I e 7 22, 130
WAl T R FEE 5 ~ 7 g,
1.4 SNESIHERE

A, T BT ORLR 3 AR AR SCRRL3 ] Y
PIAG ;s #HLEE FR FH LIRS R s BRI R R IR
PRI 5 GBI AUl PS5 5 1 ) e
S iR T AH B0 06 B b ok s =44k
TR R R R U A B A B AR OO
25 (ICP) A2 5 2 B R 1) % =3 o H 57 L-8900 %
R 3 A A EL A A

HAERMITEARK:

Tk 9 B R AL (% ) = (1 =S,/
F.) x100

TR E TR R (% ) =[1 -
(F/S,) x(S,/F.,)] x100

TR SOk T4 BT LR 1 LRSS 2R
S R R BRI FULTH AL R T AR

D, = (D, -rDy)/(1 =r)
r= (WX,)/(WoX,)

K, S, Nk Cr, Oy & (% ) 5 F, h ZEE
Cr,0, & 1t (% ) 5 S, Ayl vh B8 3% 0 & &
(% ) s F, HFAERE IR & 7 (% ) 3D, JFel
TR 8 SR T R ALK % s Dy il
T kb 558 R U I R AL % 5 Dy Sy Hefily )
Bhrb B E IR N B R AL % 5 W S5
I DAL P A AR ) B 5 g W R i
TR E i g X BRI R b 858 5 O 1Y 3%
% ; X AR AR RE FR S % o
1.5 HEsHmELE

G E R ] SPSS 16. 0 B {47 HL 2R Ty
223 M (One-Way ANOVA) , #4522 5 . 2% (P <

0.05) , 0|47 Duncan [X £ & 8, 45 0 V1
(B + 45R1ETR (Means + SE) R,

2 GRG0

XS 8 ARk T4 Bt ORLEE 1 ORLAR S
SV SR R AR AT T I . AR 3 Al
VNS S Kk SV S e 7 N EES VN SR f s
68.07% ~92.69% , Hr, T RE M F K S
KT AL R 5 5 91% LA I, i 3%
e T HAR LR EURH(P <0. 05) {H = Z [A] 22 5
AN (P >0.05) 5 13k il 6 1y 22 W A e K32
W 5 Y 2 IE AL F O 73.00% ~ 79.33% .
Hodp ik 5Kk 32 Z R JC B 22 5% (P >0.05) 5
REEAL P B b R P B R 0 TP BT b R 2
25 ARE(P>0.05),

F1 3k it 8 Fiialas: JFURk i R 11 2AT 30T 1)
FITRCR , RWIH R R3] 81% L) 1, Hr,
DL K 2 R 19 2R 1 2 00T Ak R e, 1k #)
92.69% , i % = T H A OB (P <0.05) 5 H
UIEIRRY R WK K, B R T
b3R5 87% LA b, H U Z 0] 22 5 R i 3
(P>0.05) ; I | Bl A 2 6 By 1) 2 R T fb %
A, 7 84% LA 1, —F Z IR TG E 2
(P >0.05) ;8 FJEkH 2L P B R 9 Y 3R
WL AL R A%, o 81. 54% |, 55 25 (A% T Ho A 4% 41
R P <0.05) .

13k i 8 Fivial it EURERLIE 17 1 22 WL T £k %
e 4y, HARMEZE AR . JEHR FORE AR,
KB T 100% LA b5 HYUORREK Ak ok, H
THALRWIAE T 98% , H =82 [ LR EEER
(P >0.05) ; A3k 555 M4 Ak 8 B 4 o g s 1)
FIFHBCR AR G, F W LR B2 T 94% LA
e R AR P R v B U A ) P AR D 2 —
B H e G AL ALy 84. 82% , B XTI L
EH(P<0.05) (HERKEML, —# ZE T8 %
PER 225 (P >0.05) .

TR A5 P Sk ol o) 5 X SR )l 1) 2 U
THALZR IR &, X 0] g 5 AR 0 Hh A5 1o I SR v
B BB ¢ (IR IR 5 W, 4% 5k
] 25 SR o Herp FOR R TR A i 2 UL Ak 2%
2 T HA IR R (P <0.05) 3R 3I T 97% ;
HIET K, K 88.96% |, i &5 TBx T oK & A8
SN A ZH R (P <0.05) 5 I A | A By LA K&
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RFE WL AL Z- 35 388 55wy , $ 5 1% 56%
DAL, by 5 REZ R A RE (P >
0.05) ; fEK FR i A9 R LI AL R O 41. 48% |, 2%
T HAb A AL HERH(P <0.05) ¢

P13k %) 8 FpiRDRHEURE P RE R AL AL R

BAE KR MRS, 97.81% , B35 #5 TR E K
2 A FCARRHEUR (P <0. 05) {0 Sk
Z TR RS 5 (P >0..05) 5 MR FIE A 104
DBk 2 B W LR 0E B R B (P >
0.05) ,7E 76.36 ~79.40 ],

x3 HXEx 8 MAREMKEFRRIHRIABEHE

Tab.3 Apparent digestibility of nutrients in test ingredients for bluntnose black bream

n =3;means +SE; %

SIS WEAHES B ik ERL ) FREEH ek Tk K&
apparent expanded enzyme blood silkworm corn gluten broken ) barley
com

digestibility feather meal feather meal meal pupa meal rice grain
T¥5 DM 68.07 £0.83¢  71.11 £1.20°  73.00+£0.13° 79.33+0.98° 92.69 £1.00° 91.79 £0.92* 92.65+0.73* 74.87 £0.05°
AL CP 81.54+1.08° 84.48+0.34 84.93+0.74% 89.07 £0.42° 92.75+0.66* 83.0+0.14> 87.9£0.63> 88.29 +0.80"
HARIT EE 05.7+1.76°  84.82+1.08%  94.69+0.56° 98.79 +0.85° 103.40 £0.99* 99.5+1.03 98.39 £0.13* 86.47 £0.23¢
WP 46.52 +1.68° - 67.24 +£0.93° 56.48 £1.20% 97.55+0.89* 41.48+0.58" 83.96 +0.41° 57.69 +1.10¢
JE\BE GE 68.91 £0.24°  77.27+0.67°  76.36 +1.03Y 86.01 £1.09° 97.81 £0.39" 90.5+0.84* 93.6+1.01"® 79.40 +0.49¢

T AT R AR R/ NG PR 27 B (P <0.05) MF/NG FHRIRZESARE (P >0.05)

Notes: In the same row, values with different small superscripts mean significant differences( P <0.05) , with the same small superscripts mean

no significant differences( P >0.05).

IR AE T A1k 500 JrORE P25 b S SR IR Y 36
WAL o Horp, (8 G R AE R K fiff 1) i 7 o i )
BBEIR, JCIEAG H 5 2 i A R R 0 W AL A , T JE
KAE. B EEERR KR PE O 45 Ui 2 5
BRI AT HY, K i R R R A B b s 28 2
PR 9 LT P 5 3 J 28 A% T oAt 7 b 4 el
(P <0.05) ;1M TR FB 0 5 2K IR L0 T 5k
R LA S AR A G SRR A LT AL 3 A 8 DR} It
B YR 1, 0 IR E T 95. 56% ,95. 18%
F195.53% ; HUCR ik, HoB @M T 2

FEIR ) R TH AR IR R T 90% LA L ; T >
BBy LAY LA K F 1) R R R L T S R 1Y
FOW Y kR 4 o 87, 32% ~ 89. 42% Al
87.44% ~89.35% , H =42 M ZERABE(P >
0.05) ; BEALPI B Ry 19 LA S IR Wb T 2 FE R FlE
Wi 2 B R U AL 3 1 2 iR TR P B
(P <0.05) ; 1% A fh) B2 S8 R Al 7 2 L 1R
FRZ L AL RAUAE T oK, KT HiAt 6 Fli]
BHERH(P <0.05)

x4 B3 8 MARREASERIMRIEUER

Tab.4 Apparent digestibility of amino acids in test ingredients for bluntnose black bream n =3;means +SE; %

I By— — o o
i opmit o vt e EREAR KK
acids feather meal feather meal meal pupa comn gluten meal - broken rice com grain
Thr 75.76 £0.54  83.25+0.60  89.52+0.78  90.14+0.61  90.59+0.76  67.13x1.04  52.57+2.09  80.83 0.79
Val 79.33+0.31  87.86%1.03  83.82x0.16 89.97+1.14 92.90+0.12 70.81+0.22 62.80+2.88  84.93 x£0.72
Met 85.18+0.68  80.97x1.13 91.26+1.02 98.34+0.61 98.29+0.25 93.03+0.88 73.79+0.36  97.97 +0.29
Ile 79.22+0.35  87.78+1.08  77.43+0.61 92.14+1.04 M.58+0.17 80.570.51 32.81+2.40  86.56x1.08
Leu 80.65£0.32  89.11+0.84  89.36+0.28 9l.14x1.14 96.97+0.21 80.50+0.20 74.23x1.66  86.85=0.95
Phe 81.30£0.58  89.20+1.02  89.59+0.13 88.14+1.10 95.20+0.20 78.92+.M  65.09x1.71 86.12+0.25
Lys 65.01 £0.91  66.27=1.04  90.67=0.06 91.31+1.52 86.78+0.94 91.25+0.75 30.84+3.45  89.11 £0.21
His 73.78+0.87  75.24%1.15  90.640.34 83.96+1.39 94.35+0.52 93.83+0.50 79.71+1.01  84.52£0.37
Arg 83.66£0.66  91.02x0.45  87.60+0.25 92.97+1.61 %4.01+0.67 77.72+1.56 83.98+0.68 89.71 =0.84
TAA 79.91 £0.34°  89.15+0.98° 89.42+0.01° 90.89 +1.75® 95.56+0.18" 69.43 +0.25° 63.07 +2.60° 87.32 £0.29"
EAA 79.48 £0.46°  87.44+1.38° 89.35+0.05° 91.67 +1.52® 95.18+0.20° 72.51 +0.70° 61.49 +2.61° 87.59 +0.26"

NEAA 82.80 +£0.22°  89.68 0.9 90.59 £0.02° 90.41 £1.56™ 95.53 +0.15° 87.04+0.05% 86.96«1.17¢  90.59 +0.77*
AT EARA NG FRFRR 2R B3 (P <0.05) AMHR/NG FRERRZF AR (P>0.05)

Notes: In the same row, values with different small superscripts mean significant differences( P <0.05) , with the same small superscripts mean

no significant differences( P >0.05).

http : // www. sexuebao. cn



936 Koo

S

35 %

3 Phe

3.1 HURTERERERE

U ORI AL 2R ] CHO %61 2 4
SIS A A ek I 8 A
REARUE T8 35 4 Jox 1) B33 4 , 1 B 00 745 45 2R 0 42 3
PRI 0 R I AL AR R, it — b T 3
YERD A e Tk R 00 3 R 1 o3 B e A [R) X
DERDE LS 55 B T AR A 52, 2 1 il
SR DY UERARE I e 25 R AT g
3.2 ELExT 8 MERERIRRWE L ZER

PPN AR —FIRA R M E 3P &
I, HOH & & B 80% LU b, P EHE T
FELAEA N E BB A B, B
RERE S PITH LRI o TR 2P B A ZE A R T 2R 4 7
AENE BN AR B, B IR e i) £ 2 L 2548, (2P B
T RN 2 05 s 0 0 A R IS 2 R, DA T 42
R s S Dol R Aok S (= 1 D o N R S
M AT AL S 2 A BT AT ar 25 Ak 18
SR T2, LARZ AR P B 0 1 2% UL fb R i
e, AR 85 R Ik 2o 78 AT 35 52 v P B 1Y
AIHARYE i BB AL o R R IR A i IR B )N
ot 2R 1) 5 2 0 ey T P B R, A R TR
AR R . (AASIES 25 1 K B, Wi P B ok
MIE 2 R & & (2. 39% ) ik T AL P £
(1.77% ), H BRAH IR 7 1) 22 010 AL 28 51, il fie )
EHITHAREE & TR B . SRR Y
FOULTH A -t DL P B K0 J 1o, 1 X P P B
F BRI R A1 , oA 2 B R 5 A Y, 3K 1 B
AT it F 1 T A% 2P B 0 A i sk 8 e 1) 7K A il
IRV PGS B, X6 5 SR 4 o H 2 2 B R Y IR
PR/ T 2P Bk T AL 3R B U B B
25 1) Wl A AL R L S RE A% B A gk 1A Sk i A . (H
2PV v 2 R TR 1) 2L AN A X A5 [T Sk
£ Xof T ol 3P A e ol 2 R T 2 LI Ak R A R
65.01% T 66. 27 % ; XA 2 B2 11 3 UL TH Ak 25 ) 458
LAYk 83.66% 1 91. 02% , iii B [ 3k 5 1] L)
ARG 1 1 FH P16 40 0K 2R, X % 7K ™ 3h )
e S S BA EE R

M AR Ry — IR 5 R 3l 4 Ut At PR FE
EEE = im0 ) S S 2P N I
TAR M TRE I TAE G . HAEr, A X
LA E SRR AL R T A A HGE , BT

X 04 P T AL 91% T X IE G T AR
MR AR R B T 97% 5 SRR ( Sparus
macrocephalus ) X} 1L H 1 97 o Fi B 3 3 L
AR 3, 4333k 8] 85% 1 95% ', S 1E
T 1 ( Mylopharyngodo piceus) e DL T AE fifi
( Lateolabrax japonicus) ™ [ [ %1 () 45 54k % 1
T o AT A Sk i 0F iy v 2 AR B Y
WLTH A N AR T Bk S5 25R, 4350y 84. 93% Fil
74.36% . X RE S 1 FT Ry K O3 R
= (7.91%) 1 K. AR FW, 4 & (Rana
catesbeiana) X [fil ¥y H 2 I FIRE & 19 FE I 1L %
FEEAR, Ay 64% 1 53% ') 5 4 Bt £ 0] 1k Hh 2R
FHITAEARACN 55% ot UL, R 4
U8 0 07 2 A (6] ™ 5 0 18 SR o i) )
FI, HARORTE, I E M AR 4 R A A
6] oAb, I H Y 2 R A BB o AN T A,
FP R R s AR B B e R D
TR ERAIRB R Z o 150 A5 P K 6l T 1y
Hh s R ARG Z R 1) 2 WL AL AL, 20 301 Ay
77.43% 1 87.60% ,{EA R A 2 2 IR 1) 2 WL
PR, K F] T 90% L b PR, I AE 4l
FHIF R AT e 5 S5 R & 1t e (1 ARDRHAC AT, e
A SRR & KA D RHE IO T, W Bk, ml
PUAP 58 Hoh 2R & AN L

422 J5 W I 7 ) A B — bR A (L85 v 1Y
R, 2R AN 5T 4, B e Iy, Ho oy ik
Wi E R R R Y s T A s
. (B s 7 R R, TR B 34% A2
L o AL T, HH P& 4% ~6% 1514
AR R SE 2R 2% o, PRI A 450 P iy 0047 i T Ak
Mo AHGEPR, A A A0 A AP ) 2 1 5
RSO K 18] BB ( Cyprinus carpio) , 45 2R LA
KA IR R o XUPR PR b A i
( Monopterus albus) X 7 fif F1 2087 1) 2 W74 1k 2R
S IR, E AR e M rPOREL 2 1 BT T Ak A S
Tk, HALC A Tt R B, W 21 60 )
LR vile i 7/ BT L R S VR R A e <3
76.36% FI 84. 92% "5 FE #F Jy 74. 45% F
92.96% " o AT 1 3k % 2% 0 P
Bt ML 2 E Ry 2R T A & 2 i D 79.33% Al
89.07% , 5 FiRWIFE G AT . A W 43 114 &% 30
RILMR IR MR WAL R, BB b 2 Sk
B2 AR T E AR BR 1 T AL R 3K 5] T 90%
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A, HL AT Sk i F 2o 06 v i 1 0 68 2t 1) 3 Ak 2% 1
ik 98.79% F186. 01 % , it B A i by v (1) g 5 F i
] DAAR G b g P Sk 850 1

R IR R FORAPRLZE B 25 Toll 2B 7 Ve #y
BRI ol £ W S 0 &> i, HAR S SR o
F& SR T R Aok GO EE, BRI
AR, AN E R, A S AR FY R BUE IR
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Apparent digestibility of eight unconventional feed
ingredients for Megalobrama amblycephala

JIANG Xue-jiao' , LIANG Dan-ni' , LIU Wen-bin'“ , XIA Wei', LU Kang-le’
(1. Key Laboratory of Aquatic Nutrition of Jiangsu Provience ,College of Animal Science and Technology,
Nanjing Agricultural University ,Nanjing 210095, China ;
2. College of Resources and Environmental Sciences,Nanjing Agricultural University ,Nanjing 210095, China)

Abstract: The apparent digestibility (AD) for dry matter, protein, crude fat, amino acids, phosphorus and
energy of eight feed ingredients for bluntnose black bream Megalobrama amblycephala Yih were
determined. The feed ingredients included expanded feather meal ,enzyme feather meal , blood meal , silkworm
pupa,corn gluten meal, broken rice, corn, and barley grain. Test diets consisted of 70% reference diet and
30% test feed ingredients, and added 0. 5% Cr, O, as an indicator. The fish averaging (250.83 +2.12) g
were reared in indoor aquarium tank (3.0 m x0.8 m x 0.8 m), and fecal samples were collected by
abdominal pressure method after one week. The results showed that apparent digestibility for dry matter,
protein,crude fat, amino acids, phosphorus and energy of nine feed ingredients were 68.07% —92.69% ,
81.54%—92.75% ,84.82% —103. 44% ,63. 07% — 95. 56% ,41. 48% — 97. 55% and 68.91% —97.81% ,
respectively. Corn gluten meal showed the best apparent digestibility for all nutritions. Silkworm pupa had the
highest apparent digestibility of four animal protein feedstuffs, and the next was blood meal. Apparent
digestibility of enzyme feather meal was better than expanded feather meal in addition to crude fat. Barley
grain had the highest protein and amino acid digestibility ,but the apparent digestibility for dry matter,crude
fat and energy were significantly lower than that of corn and broken rice. In conclusion,corn gluten meal and
silkworm pupa can be used as high quality plant protein and animal protein sources, respectively. Blood
meal ,and feather meal can be used as a small amount with other feedstuffs. Corn and broken rice can be used
as the main energy feed ingredients because of the higher energy values,and barley grain also can be used
suitably for bluntnose black bream because of the balance of amino acids.

Key words: Megalobrama amblycephala; unconventional feed ingredients; nutrients; apparent digestibility
(AD)
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