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, SBM) (distillers dried
5.0 mg/L , (27£0.6)°C, pH 6.8~7.8, grains with solubles, DDGS) (peanut meal,
NH;-N 0.5 mg/L, NO,-N <0.05 mg /L PNM) (cottonseed meal, CSM)
1.2 (rapeseed meal, RSM) 7
L 2
I( ) 30% 70% ol
II( )( 1), 60 , 0.5% Cr,03
(fish meal, FM) , :
4°C
F1 EfANT. TRAREFER 13
Tab.1 Formulation and nutrient composition of basal '
diet I and diet I )
ingredient basal diet I basal diet II 240 (296.54+1.07) g,
fish meal 5.00 5.00 8 3 10
soybean .mea‘d 49.26 48.98 , 0.5% Cl’zog 1
wheat middling 20.35 20.48
wheat flour 15.00 15.00 2% 2, 7d !
rice bran 4,01 471 1 ) )
plant oil 3.32 3.23 7 , ,
Ca(H,PO,), 1.76 1.31 1h 7d
ix* 1.00 1.00
premix ’ 6~7 h
( )NaCl 0.30 0.30
Cr,03 0.50 0.50 ! , 65°C
nutrient composition , —20°C 2
dry matter 91.73 92.69 , 5
crude protein 33.37 33.85 1.4
ether extract 5.94 5.25 . 5]
, AOAC
ash 7.94 7.68
total phosphorus 1.31 1.24 ’ ;
/(MJkg™) gross energy 18.99 19.30 ; ;
x : 204, 25, '
22 g, 709, 0.04 g, 0.026 g, 01 g. Cr.O
A900 000 IU, D200 Zs
000 IU, E 4 500 mg, K 3220 mg; B.1320 mg, (ICP) ; L-8900
B,1 090 mg, Bs2 000 mg, B500 mg,
B1,1.6 mg, C5 000 mg, 1 000 mg, 165 mg, (%)=(1—S:r/Fcr)x 100
60 000 mg.
Note:* Premix supplied the following minerals (per kilogram diet): :[1_(Fi/5)x
CuSO.5H;0 2.0 g, FeSOy-7H;0 25 g, ZnS0x7H;0 229, KI, 0.026 (S, /F )] x100

g, MnS0O,-4H,0 7 g, Na&SeO; 0.04 g, CoCl,-6H,0 0.1 g.

Premix supplied the following vitamins (per kilogram diet): VA 900
000 U, VD 200 000 IU, VE 4 500 mg, VK3 220 mg, VB; 320 mg, VB,
1 090 mg, VBs 2 000 mg, VBg 500 mg, VB, 1.6 mg, VC 5 000 mg,
pantothenate 1 000 mg, folic acid 165 mg, choline 60 000 mg.

(meat and bone meal, MBM) (soybean meal,

D;= (DT—rDR) /(1—r)
r = (WkXg)/WrXy

x2 ANENERMSREEREE

Tab.2 Nutrient composition and amino acid content of test ingredients



1 7 121
%DW
DDGS
item fish meat and soybean peanut cottonseed rapeseed distillersdried
meal bone meal meal meal meal meal grains with solubles
nutrient composition
92.98 92.40 93.56 93.31 93.21 93.15 93.36
dry matter
crude protein 65.90 54.78 51.19 53.54 52.49 42.83 29.79
ether extract 7.84 9.36 111 0.58 151 3.13 12.58
crude fibre 0.74 2.78 5.10 4,73 9.57 10.12 10.76
ash 20.57 2771 7.38 8.77 8.53 7.78 2.00
total phosphorus 2.98 4.43 0.80 0.88 1.65 1.28 0.19
/(MJkg™?) gross energy 20.62 17.41 20.67 19.46 20.29 20.42 23.49
amino acid
Asp 547 3.63 5.49 5.53 4.25 2.75 161
Thr 253 1.63 1.85 1.19 141 1.66 1.04
Ser 2.34 212 2.49 2.34 2.02 170 1.40
Glu 8.71 6.36 10.08 10.80 10.84 8.13 5.97
Gly 4.44 6.58 2.16 2.87 2.02 2.09 1.01
Ala 431 3.94 2.28 211 2.05 1.95 2.24
Cys 0.47 0.39 0.54 0.51 0.58 0.51 0.42
va 3.07 231 2.34 2.05 221 2.16 1.53
Met 1.93 0.80 0.66 0.41 0.61 0.65 0.69
lle 271 150 2.30 1.67 164 1.73 1.19
Leu 461 3.42 3.92 3.32 2.97 3.05 4.00
Tyr 2.03 1.26 1.72 191 142 1.19 1.28
Phe 2.61 1.98 2.55 2.63 2.71 1.78 1.62
Lys 4.87 2.85 321 181 2.25 254 0.87
His 1.73 112 133 1.28 147 1.26 0.96
Arg 3.70 343 3.63 572 5.74 2,52 1.06
Pro 2.59 3.63 2.30 191 1.63 2.75 254
Note: Tryptophan was destroyed during the hydrolysis process, so it had not been detected.
, S Cr,05 (%); For Duncan , +
Cry03 (%); S (X +SE)
(%); Fi (%); Di 5
(%); Dt
(%); Dr 7
(%); Wk 3,
(9); Wr 53.65%~
@); Xr 77.48%, (P<0.05) :
(%); Xt (%) , DDGS
15 93.63%,
SPSS16.0 (P<0.05);
(one-way ANOVA), (P 0.05), 90%
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(P>0.05); , 7.3,
DDGS , 80% , ,
' ' , Cho
(P<0.05) (4]
, DDGS : 1 Ccho ™
(P<0.05); 4 ( 1.4),
, 29.10%,
DDGS (P<0.05); ,
(P<0.05) 32
4 b b b
, 7
(P 0.05); ; 53.65%~77.48%
DDGS : :
, (P>
0.05)
(P<0.05); ;
DDGS '
[71
3
31 [8]
Cho ™
*3 HX 7 #HEREREFRHSBHRWEULER
Tab.3 Apparent digestibility of nutrientsin seven test ingredients for Megalobrama amblycephala
n=3; X +SE; %
test ingredient
_ DDGS
nutrient fish meat and soybean peanut cottonseed rapeseed distillers dried
meal bone meal meal meal meal meal grains with solubles
70.54+0.67°  65.75+0.90° 63.35+3.11° 68.67+0.87°  59.68+0.31 77.48+£1.05° 53.65+1.05°
dry matter
. 90.54+0.16°  78.66+1.00° 90.48+0.80°  91.33+0.49°  87.79+0.59° 93.63+0.32° 82.72+0.58°
crude protein
16.49+0.32° 5.60+£0.92° 29.10+0.01° 11.81+1.17¢ 17.72+0.63° 3.21+0.99° 48.02+0.78%
total phosphorus
- (P<0.05), (P>0.05).

Note: In the same row, values with different superscripts mean significant differences(P<0.05), and the same superscripts mean no significant
differences(P>0.05).

x4 Akt 7 MAREARERRWIHEMLE
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Tab.4 Apparent digestibility of amino acidsin seven test ingredients for Megalobrama amblycephala

n=3; X *SE; %
test ingredient
DDGS
amino acid fish meal meat and soybean peanut cottonseed rapeseed dr(ij ;tlggisns
bone meal meal meal meal meal with solubles
Thr 91.73+0.25 83.45+0.85 82.82+0.09 85.52+0.03 78.40+£1.74 92.63+0.02 77.67+1.22
Val 91.68+0.99 82.78+0.24 82.25+0.27 91.05+0.14 83.68+0.21 91.90+0.53 80.09+0.19
+ (Met+Cys)  96.27+0.87 87.40+0.76 96.57+0.47 95.70+3.56 83.64+1.23 97.57+0.32 91.24+1.89
lle 95.65+0.21 83.93+0.94 87.17+0.28 93.30+0.60 89.20+1.12 95.57+0.22 86.84+0.80
Leu 95.09+0.90 83.19+0.36 90.65+0.07 90.87+0.75 86.54+1.19 93.96+0.35 87.83+0.99
Phe 91.47+0.62 86.56+0.66 87.31+0.32 90.24+1.07 85.51+1.26 93.50+0.92 80.45+1.41
Lys 94.34+0.34 86.22+0.04 84.89+0.52 79.83+0.81 70.67+£1.87 96.54+0.47 79.44+4.93
His 94.04+0.81 88.43+1.01 91.47+0.99 87.14+0.17 88.22+0.17 97.19+0.46 88.27+1.07
Arg 94.13+0.70 75.05+0.26 93.57+0.39 97.23+0.41 94.32+0.38 97.03+0.37 85.29+1.22
EAA 93.20+0.83°  83.97+0.54° 87.36+0.38° 92.04+0.59° 86.58+0.43" 94.88+0.35°  85.94+1.31
NEAA 91.90+0.27°  76.38+1.19"  88.53+0.45° 93.40+0.72° 88.72+0.59° 94.80+0.48°  85.90+1.03™
TAA 92.53+0.54°  80.12+0.69° 89.19+1.05° 92.84+0.66° 87.75+0.45°  94.83+0.42° 86.40+1.18°
(P<0.05), (P>0.05).

Note: In the same row, values with different superscripts mean significant differences(P<0.05),with the same superscripts mean no significant
differences(P>0.05).
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Apparent digestibility of proteins, amino acids and phosphorus of
seven feed ingredientsfor bluntnose black bream

JANG Xuejiao, LIANG Danni, LIU Wenbin, JIANG Guangzhen, WANG Jingjing

Key Laboratory of Aquatic Nutrition of Jiangsu Province, College of Animal Science and Technology, Nanjing Agricultural
University, Nanjing 210095, China

Abstract: The apparent digestibility(AD) of dry matter, protein, amino acids and phosphorus of seven feed ingre-
dients for bluntnose black bream( Megalobrama amblycephala Yih ) were determined by using 0.5 Cr,0O5 as an

indicator. The test diets consisted of 70  basal diet and 30  test feed ingredients, including fish meal, meat and

bone meal, soybean meal, peanut meal, cottonseed meal, distillers dried grains with solubles(DDGS) and rapeseed
meal. The fish averaging (296.54+1.71) g were reared in indoor aquarium tanks(3.0 m x0.8 m x0.8 m), and the
fecal samples were collected by abdominal pressure method after five weeks. The results showed that apparent
digestibility of dry matter, protein, amino acids and phosphorus of seven feed ingredients were 53.65%—77.48%,
78.66%0-93.63%, 80.12%—-94.83% and 3.21%—48.02%, respectively. Among the seven feed ingredients, the high-
est apparent digestibility of protein and total amino acids was in rapeseed meal; then the apparent digestibility of
fish meal was close to that of peanut meal and soybean meal; and the lowest was in meat and bone meal. Apparent
digestibility of phosphorus was the highest in DDGS, and the lowest in rapeseed meal and meat and bone meal,
and others were 11.81%—-29.10%. In conclusion, rapeseed meal, soybean meal, peanut meal can be used as high
quality plant protein source to serve as alternative fishmeal for bluntnose black bream in production. The apparent
digestibility of protein of DDGS was higher than that of meat and bone meal, and the apparent digestibility of
phosphorus was the highest in seven feed ingredients. Therefore, DDGS can be used as a high quality fish feed
ingredient.[Journal of Fishery Sciences of China, 2011, 18(1): 119-126]
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