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Effects of fish meal replacement by dietary soybean meal levels on
growth and biochemical indices in juvenile Mylopharvngodon piceus
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(1. College of Animal Technology ~Hunan Agriculture University ~Changsha 410128  China;
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Abstract: An 8-week feeding experiment was conducted to evaluate the effect of dietary soybean meal ( SBM) levels on
growth and some blood physiological-biochemical indices in juvenile black carp initial average weight of (5.90 +0.01)

g. A typical diet with 30% fish meal ( FM) was used as the control. The other experimental diets in which fish meal was
replaced by different levels of soybean meal were formulated with 25% FM  20% FM  15% FM and 15% FM added with
crystalline amino acids ( CAA) respectively on an isocaloric basis. The results showed that the weight gain rate and specif—
ic growth rate of juvenile black carp were significantly lower than those fed control diet when fish fed the diet with FM level
up to 15%  and growth performance of juvenile black carp could not be improved by adding CAA. The delicious amino
acid ( DAA) and total amino acid ( TAA) contents of muscle were significantly reduced in fish fed diet with FM level up to
15% than those fed control diet. No significant differences in serum triglyceride ( TG)  total cholesterol ( TC)  total pro—
tein ( TP) contents and ALT activity were observed among dietary treatments but GLU content and AST activity in serum
were significantly higher in 15% FM diet and 15% FM + CAA diet than those fed control diet. Based on these observations
above the fish meal content for juvenile black carp should not be less than the level of 20%  and supplementations of
CAA in low fish meal diet could not improve the growth performance of juvenile black carp.
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Tab.1 Ingredients of the experimental diet ( % dry weight)
30% FM 25% FM 20% FM 15% FM 15% FM + CAA
30 25 20 15 15
8 16 24 32 32
12 12 12 12 12
8 8 8 8 8
0.2
0.12
5 5 5 5 5
11.5 8 4.5 1 0. 68
15.5 15.5 15.5 15.5 15.5
a— 5 5 5 5 5
2 2 2 2
0 0.5 1 1.5 1.5
0.5 0.5 0.5 0.5 0.5
1.5 1.5 1.5 1.5 1.5
__________________________________________________________________________ S N S SO S
35. 14 35. 47 35.81 36. 14 36. 36
(% DW) 4.75 4.89 5.03 5.17 5.20
‘0
9.65 9.58 9.47 9.53 9.55
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Tab.2 Amino acid composition of the experimental diet ( % dry weight)

30% FM 25% FM 20% FM 15% FM 15% FM + CAA
Met 0.49 0.44 0.36 0.27 0.42
Lys 1. 84 1.75 1. 68 1.63 1. 82
Thr 1.32 1.27 1.22 1. 19 1.24
Ile 1.03 0. 98 0.95 0. 95 0.97
His 0. 84 0. 80 0.77 0.76 0.79
Val 1.27 1.20 1. 11 1.12 1. 15
Leu 2.32 2.22 2. 14 2.13 2.23
Arg 1.97 1.92 1. 89 1.92 1.98
Phe 1.35 1.33 1.29 1.30 1.36
Asp 2.82 2.79 2.79 2.85 3.04
Ser 1.51 1. 48 1.47 1.48 1. 56
Glu 5.85 5.73 5.63 5.65 5.95
Pro 1.48 1.32 1. 31 1.32 1.34
Gly 1.85 1.72 1. 61 1.53 1.59
Ala 1.79 1. 68 1.57 1. 49 1.55
Tyr 1.25 1.27 1.24 1.25 1.27
DAA 12. 31 11.92 11. 60 11.52 12.13
EAA 12.43 11.91 11. 41 11.27 11.96
TAA 28.98 27.90 27.03 26. 84 28.26
1.2 WG = ( -
) x100% /
28 d SGR =100% x (In ~In
N )/
(300 L) 1 FCR = /
8 1.3.2
(5.90£0.01) (CF) . (HSI) ( VR)
5 3 30 :
o CF = (g) x100% x
3% ~5% 2 (8:00—9:00 16: 00— (em)
17: 00) 2 1 1/3 HSI < / « 100%
12 h 5.0 mg/L VR = / < 100%
(28 +4) C pH L33
(7.3120.4) . 6~8
1.3 . 20 C
1.3.1 , 0 105
. . (WG) . ( SGR) .
( FCR) :

550 C o



Hetach L-8800 (P <0.05) Duncan’ s o
1.3.4 2
24 h 1 mL 2.1
10 3
4 C .
3 500 r/min 15 min -80 C (P <0.05)
( GLU) . N
(TG) . (TP) . (TC) .
( AST) . (ALT) . 15%
o o 15% FM
1.4 15% FM + CAA
«“ + 7 (P>0.05) .
SPSS17.0
3 ( + n=3)
Tab.3 Effects of different soybean meal levels on growth of the juvenile black carp ( mean +SD n =3)
30% FM 25% FM 20% FM 15% FM 15% FM + CAA
/g 5.91+0.03 5.89 +0.01 5.91 +0.03 5.89 +0.03 5.94 +0.02
/g 19.32 +0.25" 18.93 +0.57" 18.89 +0.36" 17.01 £0. 10° 17.51 0. 54°
1% 227.48 £6.77" 221.26 9. 08" 219.33 £8.55" 187.85 £0. 07" 194. 88 £9.97°
/(% /d) 0.89 +0.01" 0.87 +0. 00" 0.86 +0. 04" 0.73 +0. 00" 0.76 +0. 04"
1.61 +0. 06° 1.54 +0. 04* 1. 60 +0. 09° 2.01 £0.01" 1.90 0. 13"
/% 97.78 £3.85 100. 00 +0. 00 95.56 +7.70 97.78 +1.92 100. 00 +0. 00
/% 7.24 +£0.40 7.27 £0. 06 7.29 +0.28 7.11 £0.44 7.40 +0. 11
1% 2.10 +0.05 2.09 0. 17 1.98 +0. 05 1.91 +0. 07 1.90 +0. 01
/% 1.80 £0. 06 1.80 £0. 05 1.78 £0.07 1.78 £0.07 1.78 £0. 06

(P<0.05); 5 6 .

2.2 N N

4 ( ) ( + n=3)
Tab. 4 Effects of different soybean meal levels on body composition of the juvenile black carp
( wet weight) (mean +SD n =3)

1% 1% 1% /%

30% FM 75.38 +0. 66 15.13 £0.22 1.99 0. 11 2.78 +0.07

25% FM 75.41 +1.19 15.09 +0. 29 1.97 £0.22 2.89 +0.02

20% FM 75.43 +1.92 15.07 +0.28 1.93 +0.26 2.84 +0.00

15% FM 74.66 +1.94 15.00 +0. 38 1.93 +0.17 2.81 +£0.06

15% FM + CAA 74.83 +1.34 15.00 +0. 03 1.88 +0. 19 2.74 £0. 00

2.3 DAA

5 Asp  Glu 15% FM

EAA 15% FM + CAA
o 15% FM 15% FM + o

CAA Lys. Leu. DAA TAA
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(% ) ( x n=3)
Tab.5 Effects of different soybean meal levels on amino acid composition of juvenile black carp muscle
(% wet weight) (mean +SD n =3)
30% FM 25% FM 20% FM 15% FM 15%FM + CAA
Met ¢ 0.56 +0.06 0.58 +0.06 0.55 +0.02 0.54 +0.02 0.53 +0.04
Lys ¥ 1.84 +0.01" 1.84 +0.01" 1.84 +0.01" 1.78 +0.01° 1.76 +0.02°
Thr¢ 0.91 +0.01 0.91 +0. 01 0.90 +0. 01 0.89 +0.01 0. 89 +0. 02
Tle ¥ 0. 64 0. 01 0. 64 £0.01 0.62 £0.02 0.61 0. 01 0.65 +0.06
His 0.74 +0.01 0.71 +0.03 0.76 +0.04 0.73 0. 04 0.71 0. 01
Val 3% 0.71 £0.01 0.71 +0. 01 0.71 +0. 01 0.69 +0.00 0.69 +0.00
Leu ¥« 1.62 +0.01" 1.63 £0.02" 1.62+0.01" 1.57 +0.01° 1.56 +0. 00°
Arg ¥ 1.13 +0.01 1.13 +0.01 1.13 £0.01 1.11 £0.01 1.11 +0.02
Phe v 0.77 +0.00 0.78 +0.02 0.78 £0.01 0.75 +0.00 0.76 +0.01
Asp % 2.17 £0.01" 2.18 £0.01" 2.18 £0.01" 2.13 +0.01° 2.11 +0.01°
Ser 0. 89 0. 02 0.90 +0.01 0. 88 0. 01 0.87 0. 01 0.87 0. 01
Glu* 3.30 £0.04" 3.31+0.01" 3.31+0.01" 3.20 +0. 04° 3.18 +0.01°
Pro 0.53 +0. 04 0.54 +0.03 0.55 +0.00 0.54 +0.01 0.54 +0. 01
Gly % 0.99 +0.03 1.00 +0. 05 1.00 +0. 02 0.95 +0.00 0.96 0. 01
Ala* 1.22 +0.03 1.22 +0.00 1.22 0. 04 1.21 +0.01 1.20 £0. 01
Tyr 0.89 +0.01 0.89 +0. 01 0.90 +0. 02 0.89 +0.01 0.88 +0.00
DAA 7.67 +0.03" 7.71 £0.05" 7.69 £0.03" 7.48 +0.04° 7.43 +0. 03"
EAA 8.91 £0. 11 8.91 0. 16 8.88 +0.04 8. 64 =0. 06 8.64 0. 11
TAA 18.87 0. 04" 18.89 £0.01" 18.89 £0.01" 18. 42 +0.00° 18.38 +0. 09°
“x 7 S o
2.4 TP TC
6 3
GLU ALT
15% FM 15% FM + CAA GLU o
AST o TG
( + n=3)

Tab. 6 Effects of different soybean meal levels on some blood physiological-biochemical index of

the juvenile black carp (mean +SD n =3)

30% FM 25% FM 20% FM 15% FM 15% FM + CAA
GLU/( mmol/L) 6.67 £0.92° 6.95 +1. 64" 8.47 +1.24" 9.86 0. 74" 9.99 +1.37"
TG/( mmol/L) 9.27 £1.06 9.61 £0.74 9.74 £1.42 10.34 +0. 68 10.29 +1.26
TP/( g/L) 36.84 +3.39 34.92 +0.27 34.85 +1.89 33.57 +3.35 33.24 +7.20
TC/( mmol /L) 3.81 +0.08 3.65£0.27 3.45 0. 48 3.37 £0.26 3.37 £0.37
AST/( U/L) 830.10 +41.38"  909.78 +27.53*  921.15 £21.54" 1 067.64 £96.72" 1 137.15 +86.72"
ALT/(U/L) 527. 63 +68. 68 632.43 £125.60  612.11 £58.19 614. 89 +82.33 640. 39 +155. 36

3.1

o 30% FM

25%

FM

20%

20%
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