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1.63) em, 5255 fif F I FOK 28 EOBY H O M TR A=
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(FBER EN T A HEZ 2 EEMEAR) f
FHeH v ( L) B RAF 24t
1.2 EIigit
1.2.1  EESUR Tt BRE E . Ak RS
HIZRIIH A2

¥z B8 CHO 1 SLINGER'™ 73, it i 3 F
RIGRL, I RS T0% R R R K
30% FEi A ARDRHERE , B Al iRDR} AT 7 AR 9% 1 8UR
IR E TR (R 1), FERB P IMA
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Tab.1 Formulation and proximate chemical
composition of the tested diets

=2

an . ERMEREAMNEFRANR

Tab.2 Nutrient composition in dry matter of fish

meal, soybean meal , and corn gluten meal %

T kgt S Jig i Wor
ks 67.41 6.36 18.96
SH 48.79 0.87 6.44
FREEK 52.62 2.31 8.41

®3 ARMEARMERRS

Tab.3 Formulation and proximate chemical

composition of the tested diets %
i SE4EN00 FEREER 0.05%4  0.075% 4
ks 50.000  50.000 50.000
a-JEH 22.000  22.000 22.000
Xt A 8.000 8.000 8.000
KEH 8.000 8.000 8.000
FEAREAW 5.000 5.000 5.000
a4 0.300 0.300 0.300
HZEVY 0.300 0.300 0.300
3 2.700 2.700 2.700
ERtdiliny 0.500 0.500 0.500
MHA-Ca 0.500 0.500 0.500
it i) 0.000 0.050 0.075
AR 0.180 0.180 0.180
HAEAR 0.080 0.080 0.080
=4 T% 0.500 0.500 0.500
T B 1.890 1.890 1.865
it 100 100 100
BIRBST
(% BE)
HEH 45.40 45.45 45.44
IR 7.51 7.53 7.52
bl 13.12 13.16 13.20
K4y 7.35 7.42 7.39
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TR RO e I 2 80 [ 07 , 48 T 7 HE A AR

% FLRRRE % RIS %
0 54.00 -
a-Jem 22.00 -

X 8.00 -
KM 8.00 -
Tk 3.90 -
BE %Y 0.30 -
SRR 0.30 -
13 2.50 -
AACHEDR 0.50 -
Z ek - 69.65
S 56 ) Rk DR (R _ 29,85
THLVEREER) '
=R =% 0.50 0.5
it 100 100
BIFRRSY (% WE)

HEH 45.52

e 7.54

HK 4y 13.51

KAy 7.35

=7 RN B IR

1.2.2 AR e 9 T o 50 X B8 SR T el o LT
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R8I SUAR 77 o 14 78 57 75 K e fl 222 Al 4
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5% . RN HEG K 174 ~ 1/5, (/%
WART S mg/L, ZEA/PNT 0.3 mg/L, F 4K
JREEA EORRE— B, L5 E] K IR R AE (25 +
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1.4 ZEFERE

BRIERM 1 h JFIERRE,4 ~5 h J5FIFEH
B O WS T A L TR A P SO SR, AR
IR FERE R E B A THRIELRK L, 7E 70 C4
HTFHT B T TR AR T, gl s 3
{830 d,
1.5 SH{EEME

K F GB 6435—86 AT 12 I & fal kst LAY K
FEERE R /K2, R A GB 6432—86 L KT & €
RIEE PRE UL P B SR ML B, M
BT & 8RR KR, MRS 2R AR
(550 C ) KA E , K A1 2K AL 8 B e
RAZEE P Cr,0, FEN, MEA.TYR
FWH R ELART

Dy(%) =(1-S,/F,) x100 (1)
D,(%) =[1-(F/S,) x(S./F.)] x100
(2)

R B Al )k AR X 1) B ) R WL Ak R 1
SRR} R VLT AL «

D (%) =100/30 x (D; -=0.7 x D) (3)
K Dy HERT P RIH LS D, AR ER
THAE;S AR Cr,0, &8 (%) 5 F, AFEME
B Cr0, 8 (%); S, MARPHEATE
(%); F, hEFEPHERSE (%) ; D, HFEK
JERHRWLIE A28 5 Dy S fR) R R 2R W A % 5
D, JFER R RAE AL
1.6 HRsit

RIARAFE + frEZE( x = SD )
o A HUHE R SPSS 11. 5 #4347 J5 22 00 #
( One-way-ANOVA ), %F Duncan’ s procedure L,
BRI ZESR,P < 0.05 BfEFBE

2 iR

2.1 BYFEAHMEAEAR.EMREMRR
MiHLZE

H13R 4 T LV I SUR J7 Six EORE B8
Foky B ORMX 3 R AmDRLECRL B T 4 B FTHL AR B
MR RE LB, K U EREE B &
=, TY R AU BRI AL 24 51k 89. 25%

M94.97% , HStamHKA BEZER(P>0.05),
HERESTEMAP<0.05),

F4 REQUERFEEXERRRE
FHURMEERRAHLE
Tab.4 Apparent digestibility coefficient for dry matter

and crude protein in feedstuffs consumed

by Takifugu obscurus %
R DR 4 B T IEEE =)
Lich s 88.13 £0.96* 93.40 +0. 8%
=X ¢] 85.73 £1.31° 91.83 +2.11°
FREAH 89.25 +0.61* 94,97 +0.62*

I RPFAGARFERRERBE (P <0.05),

2.2 BEQUE TG I N EE F A0 SRR R
WiH =

HFR 5 AT, FEEL A ARDRE o A B 5 B R
1R B SUR J %o AR R R AL 3R . 0. 050% Fifg
70 41 T 9 B AR R BT R WL TE AL R o A
85.72% 1 94. 57% , 0. 075% @l ¥ 4 5
0.050% EgHI FIAHAEFE BEEZSF(P>0.05) ,Hif
S I R R0 25 T4 B RN AR R R WRE AL R B
ZETFXHBA(P <0.05) . THREWHILRS
FIEINT 2.35% F13.53% ;A RFIRIE L5
BRI T 1.9% F11.94%

FS5  ERHIFIXRELUAR F HESL I R
FHURMEBEERTRHLE
Tab.5 Apparent digestibility coefficient for dry matter

and crude protein in test feed with enzymes consumed

by Takifugu obscurus %
P kL4 B TR EHRHAE
0. 050% Fifg il 7 41 85.72 +0. 66" 94.57 £0.23*
0. 075% Fiff 771 4 86.90 +1.58% 94.61 +0.40°
X BRH 83.37 +0.96° 92.67 +0.37"

ERPRGARFRRRERBE(P<0.05),
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Apparent digestibility coefficients( ADC) of selected protein feed ingredients
and the effect of dietary multi-enzyme on ADC of Takifugu obscurus

ZHONG Guo-fang, HAN Bin, HUA Xue-ming, ZHOU Hong-qi
(College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306 ,China )

Abstract ; Apparent digestibility coefficients ( ADC) of three selected feed ingredients fishmeal, soybean meal
and corn gluten meal of Takifugu obscurus were measured. A basal diet was formulated to contain 45.52%
crude protein, and three kinds of test diets were formulated by combining the basal diet and each of the tested
ingredients at a ratio of 70: 30. Chromicoxide was added at 0. 5% in the basal diet and test diets as inert-
marker. A basal diet was formulated to contain 45.40% crude protein, two experiments diets were prepared
by adding 0.050% and 0.075 % multi-enzyme, respectively, the apparent digestibility of above three diets
were measured. The results showed that the protein apparent digestibility of fish meal, soybean meal and corn
gluten meal were higher, 93.40% ,91.83% and 94.97% ,respectively. Feed dry matter apparent digestibility
of fish meal, soybean meal and corn gluten were 88. 13% , 85.73% and 89.25% , respectively. Multi-
enzyme supplemented could significantly improve the apparent digestibility of protein and dry matter of
Takifugu obscurus. However, apparent digestibility has no significant difference between the 0. 050% and
0.075% experimental groups.

Key words: Takifugu obscurus; protein feed ingredients; apparent digestibility coefficients ( ADC) ; multi-

enzyme

http: //www. shhydxxb. com



