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8 15:00) . 1h 6~7h
N 65 C
o -20 C 0
6~7 go
1.1 26 ~28 € pH
8 (do- 6.8~7.6 >5 mg/L (NH,;N) <
mestic fish meal DFM) | ( maggot meal 0.05 mg/L (NO,N) <0.01 mg/L,
MGM) . ( corn gluten meal CGM) . ’ ( )
(soybean meal SBM) ( peanut meal Table 1 Composition and nutrient levels of
PNM) ( cottonseed meal CSM) . the basal diet ( air-dry basis) Yo
( rapeseed meal RSM) ( rice bran RB) .
Items Content
) Ingredients
' Domestic fish meal 15.00
, Corn gluten meal 3.00
; Soybean meal 21.00
( ) : Rapeseed meal 19.00
: Rice bran 2.00
Wheat flour 35.00
’ ’ Fish oil 2.00
8 X Choline chloride (50% ) 0.20
A A A Vitamin premix" 0.20
Cho ’ 70% Mineral premix” 0.50
( 1) 30% ( 2) Ca( H,PO,) , 1.80
. 60 0.1% NaCl 0.30
(Y,0,) Total 100. 00
) Nutrient levels”
DM 92.91
2 mm 40 °C cPp 35.08
4C o EE 4.62
1.2 Ash 7.50
TP 1.16
2 GE/(MJ/kg) 18.67
. . . Y Provided the following
(60.17 +1.28) g 270 9 per kg of vitamin premix: VA 6 000 000 IU VD,
3 10 1000000 TU VE 40 ¢ VC 80 g VK, 6 ¢ VB, 3 g VB,
8g VB,10g VB,0.01 g niacin 60 g calci-
( um pantothenate 25 g folic acid 2.5 g biotin
150L) - 0.5¢g inositol 200 g-
0.1% Y,0, 2 Provided the following
1 1 per kg of mineral premix: MgSO, * 7H,0 25 g ZnSO, * 7H,0
8 22 ¢ FeSO, » 7H,0 40 ¢ CuSO, * 5H,0 2.0 ¢ MnSO, * H,0
7d o 4.0 g Na,Se0,0.08 g KI0.02 g CoCl, * 6H,0 0.1 go
3% ~49 2 (07:30 2 M easured values.
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2 ( )
Table 2 Nutrient levels and amino acid composition of test feed ingredients ( air-dry basis) Yo
[tems DFM MGM CGM SBM PNM CSM RSM RB
Nutrient levels
DM 89.96 93.27 91.75 89.18 89.92 90. 35 89.93 88.49
CPp 66.19 57.31 66.95 49.30 55.76 47.65 42.98 15.86
EE 11.78 24.02 1.85 1.57 1.11 1.44 1.89 14.74
Ash 21.61 6.38 2.63 6.63 6.79 7.41 8.56 6.76
TP 2.05 1.05 0.46 0.65 0.82 1.17 1.17 1.31
GE/(MJ/kg) 19.74 24.70 21.66 18.91 18.12 18.16 18.43 18.52
Amino acid composition
Asp 6.15 5.77 4.09 5.72 6.24 4.28 2.95 1.39
Thr 2.66 2.39 2.26 1.95 1.40 1.44 1.77 0.57
Ser 2.33 2.29 3.42 2.44 2.50 1.90 1.67 0.69
Glu 8.86 7.55 12.82 8.95 10.32 8.99 7.54 2.15
Gly 4.32 2.35 1.69 2.11 3.09 1.85 2.11 0.76
Ala 3.98 3.22 5.79 2.14 2.11 1.82 1.90 0.88
Val 2.96 2.78 2.96 2.34 2.14 1.96 2.24 0.81
Met 1.82 1.55 1.67 0.76 0.63 0.71 0.93 0.32
Cys 0.68 0.52 1.18 0.78 0.71 0.75 1.02 0.31
Ile 2.66 2.15 2.72 2.29 1.81 1.44 1.72 0.56
Leu 4.55 3.58 9.90 3.70 3.40 2.62 2.90 1.10
Tyr 2.04 4.24 2.08 1.58 1.92 1.37 1.18 0.57
Phe 2.73 5.09 4.17 2.44 2.66 2.42 1.62 0.72
Lys 4.75 4.08 1.07 3.15 1.75 1.90 2.05 0.68
His 1.31 1.73 1.41 1.33 1.28 1.32 1.21 0.42
Arg 3.78 3.01 2.06 3.63 6.22 5.57 2.55 1.20
Pro 2.65 2.29 5.97 2.32 2.25 1.68 2.70 0.78
Tryptophan was destroyed in the hydrolysis process therefore not detected.
1.3 1 =(F/S) x(S,/F) x100.
105 C 0 S, Y,0, (%) ; F,
(GB 6435—1986) Y,0, (%) ;S
( GB/T 6432—1994) ; (%) ;F, (%) .
(GB/T 6433—1994) . . .
550 C ( GB/T 6438—1992) N :
; (GB/T 6437— D, =(Dy—rDy) I(1-1);
2002) ! Y505 r=(WeXg) /(WiXy) o
, D,
¢ b (%) D,
8900) . (%) D,
(%) = (%), W,
(1-S,/F) x100;
Y (g); W, (g) Xy

(%) =
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(%) » (P <0.05);
1.4 (P<0.05) .
SPSS 16.0
( one-way ANOVA)  Duncan . N . . N .
P <0.05 o o
+ o 8
100% ;
2 N . .
2.1 8 N \ 92% ;
. 79.44% 78.93%
8 . . (P <0.05)
\ 3, (P>0.05) .
8 8
62.17% ~86.47%
80% (P <0.05)
(P<0.05); . 81.99%; N
61% N
70% 37.33% .
(P>0.05): . 8
62.17% ~64.63% 66.75% ~89.86%
(P <0.05) 86%
(P>0.05) . (P>0.05);
8 76 %
(P>0.05); N
83.34% ~95.84% 66. 75% ~
68.11% (P <0.05)
920% (P>0.05) ,
3 8 . . .
Table 3 Apparent digestibility of DM CP EE TP and GE in eight feed ingredients for black carp %
Ttems DFM MGM CGM SBM PNM CSM RSM RB
75.73 73.28 86.47 80. 62 70.53 62.17 64.63 62. 41
DM +0.51° +0. 52 +1.09* +1.38" +0.66° +0.79° +1.32° +£0.71°
90. 24 83.34 93.90 95. 84 91.77 85. 14 87.76 86.96
cp +£0.31° +0.43" +0.28" +0.48" +0.55° +0.59° +0.42° +0.95¢
92.84 94. 68 79. 44 100. 06 97.98 93. 65 95.48 78.93
EE £0.21° +0.09 +0.37" +0. 60" +0.51" +0.74% +0.54° +0.64'
44.95 49.58 81.99 67.19 72.18 43.84 61.23 37.33
TP +0.78' +0.47° +1.47° +0.64° +0.83" +1.08" +0.50" +0.64*
86.23 77.19 89. 86 87. 14 76.92 66.75 68. 11 66.93
GE +0.59" +0.69° +0.49° +0.91" +0.44° +0.49* +1.11° +0. 80"
(P <0.05) (P>0.05) . .

In the same row values with different small letter superscripts mean significant differences ( P <0. 05)

while with the same

small letter superscripts mean no significant differences ( P >0.05) . The same as below.
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2.2 8
91.60% ~94.52% 91.91% ~94.71% ;
89% X
6
(P <0.05) 86. 33%
83.23% . (
+ ).
8 3
96. 58% - 96.26% 97.27%  97.63%
96.73% 95.61%; N 86.45% .91.19% 91.33%
4 8
Table 4  Apparent digestibility of amino acids in eight feed ingredients for black carp %
Items DFM MGM CGM SBM PNM CSM RSM RB
91.49 86.97 93.02 95.38 88.48 81.06 86.58 82.95
Thr +£0.49° +£0.26° +£0.31" +£0.46° £0.30° +£0.18¢% £0.49° £0.17"
91.63 87.66 94. 68 95.62 92.78 84.11 89. 80 85.91
Val £0.34° +0.28° +0.37° +£0.59° +£0.39" +£0.29¢% +£0.37° +£0.27"'
+ 91.42 86.45 95.40 96.26 91.38 85.63 90.00 90. 54
Met + Cys +0.25" +0.37¢ +0.39° +0. 60* +0.27" +0. 64" +0.23° +0.26"
91.89 86.72 94. 54 97.16 93.24 82.51 89.29 88.52
Ile £0.43° +£0.44° £0.48" £0.82° £0.33" £0.46" £0.48¢ £0.56"
92.77 88.74 95.55 96.52 93.62 84.50 90. 58 86.39
Leu +0.36" +0. 39" +0.31° +£0. 44" +0.38" +£0.45" +0.51° +0.67°
84.19 57.45 94.11 96. 88 94.92 88.45 88.06 76.02
Phe +£0.59¢ +0.66' +£0.33" +£0.56° £0.42" +0.64° +0.82° +1.04°
94.85 91.19 92.56 97.27 91.80 82.17 89.28 90. 67
Lys +£0.36" +0.35 +0.53° +£0.76° +£0.38 +£0.96" +£0.43° +0.38%
91.47 87.86 92.83 95.57 91.48 87.57 90. 84 88.61
His £0.52" +0.30" +0.40" +£0.58° £0.41" +0. 69" £0.42° £0.34¢
92.59 91.33 94.52 97.63 97.11 92.47 92.47 90. 00
Arg £0.41° +0.28 +0.54" +£0.57° +£0.25° £0.75° +0.46° +0.26"
91.91 83.23 94.71 96.73 94.00 86.48 89.87 87.01
EAA +0.46° +0.67" +£0.29" £0. 56" +£0.29" +0.60° +£0.43¢ +0.43°
90. 82 89.06 95.40 95.61 93.09 87.69 89.44 88.68
NEAA £0.34° +£0.20" +0.54" £0.49° +£0.33" +0.50° £0.35" £0.32%
91.60 86.33 94.52 96.58 93.82 86.52 89.90 88.19
TAA +£0.40° +£0.56" +0.41° +£0.52° £0.27" +£0.63" +0.33" +£0.31°
Cr,0,
3 ; Austreng 7 Cr,0,
3.1 Y,0, 3
amo salar ncor ncnus m AR}
Sal l (0] hynch yki
(Cr,0,) Y,0, Ringg ° Y,0,
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. Y,0, . .
90% o
o Cho °? 95.84%
“10% +30% 7 ’ (96. 76%)
90.24%
s ( ( Ctenopharyngodon idellus) " <
1.3) ( Megalobrama amblyocephala) " ( Cyprinus
carpio var. Jian) " ( Salmo gairdneri) *
96 % 90% « 95. 7% 89. 8% . 88. 75%
o 82.33% 96%  92%
3.2 8
. ( Sebastes
o 8 schlegeli) * ( Rachycentron canadum) ' .

(62.17% ~86.47%)

;8
Reigh
(21.61%)
(24.02%)
(70.53%) >
(46.04%)

. . . 17 18
( Oreochromis niloticus)

92% 94.42% 89%  92.75%

93.90% .
(91.77%)

o 8
(82.17%)
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Nutrient Apparent Digestibility of Eight Feed Ingredients for Black Carp
( Mylopharyngodon piceus Richardson)

MING Jianhua' YE Jinyun'" ZHANG Yixiang' WU Chenglong' YANG Xia' LIU Li’
(1. College of Life Sciences Huzhou Teachers College Huzhou 313000 China; 2. College of
Fisheries and Life Science Dalian Ocean University Dalian 116023 China)

Abstract: The apparent digestibility of dry matter ( DM) crude protein ( CP) amino acids ( AA) ether ex—
tract ( EE) total phosphorus ( TP) and gross energy ( GE) of domestic fish meal maggot meal corn gluten
meal soybean meal peanut meal cottonseed meal rapeseed meal and rice bran were determined for black
carp ( Mylopharyngodon piceus Richardson) . The test diets consisted of 70% basal diet and 30% test feed in—
gredients and added 0.1% Y,0; as an indicator. Two hundred and seventy black carp with an average body
weight of (60.17 £1.28) ¢ were randomly divided into 9 groups with 3 replicates in each group and 10 fish in
each replicate. The fish in control group were fed a basal diet and those in experiment groups were randomly
fed one of 8 experimental diets. The fecal samples were collected by abdominal pressure method after one
week. The results showed that apparent digestibility of DM CP EE TP GE and total AA of eight feed in—
gredients were 62.17% to 86.47% 83.34% to 95.84% 78.93% to 100.06% 37.33% to 81.99%
66.75% to 89.86% and 86.33% to 96.58% respectively. In the eight feed ingredients the highest appar—
ent digestibility of DM TP and GE was found in corn gluten meal while soybean meal had the highest appar—
ent digestibility of CP EE and total AA. The lowest apparent digestibility of DM and GE was found in cotton—
seed meal and rice bran had the lowest apparent digestibility of EE and TP. The apparent digestibility of CP
was consistent with the apparent digestibility of total AA in the eight feed ingredients and the lowest apparent
digestibility of CP and total AA was found in maggot meal. In conclusion soybean meal and corn gluten meal
can be used as high—quality plant protein sources to serve as alternative fish meal in feed of black carp. The ap-
parent digestibility of CP and AA is lower in maggot meal so the amount of maggot meal in feed should not be
too high. Peanut meal cottonseed meal and rapeseed meal are also good plant protein sources in feed and con—
ducive to the nutritional balance and reduce feed costs. Rice bran as an energy material of black carp must be
kept fresh and its dosage should be properly controlled in feed. Chinese Journal of Animal Nutrition 2012
24(10) : 20502058

Key words: black carp ( Mylopharyngodon piceus Richardson); feed ingredient; nutrient; apparent
digestibility
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