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1
Tab.1 Ingredients and nutritional compositions of the experimental diets (% )
(%) B C D E F
27.0 24.0 21.0 18.0 15.0 15.0
0 3.0 6.0 9.0 12.0 12.0
7.0 7.0 7.0 7.0 7.0 7.0
12.0 12.0 12.0 12.0 12.0 12.0
14.0 14.0 14.0 14.0 14.0 14.0
3.0 3.0 3.0 3.0 3.0 3.0
o 5.0 5.0 5.0 5.0 5.0 5.0
21.8 21.5 21.2 20.8 20.5 20.4
2.0 2.0 2.0 2.0 2.0 2.0
2.0 2.0 2.0 2.0 2.0 2.0
0.2 0.2 0.2 0.2 0.2 0.2
* 5.5 5.5 5.5 5.5 5.5 5.5
0.5 0.8 1.1 1.5 1.8 1.8
0 0 0 0 0 0.1
(%)
41.93 +£0.58 42.09 +£0.11 42.35 +£0.40 42.24 +0.10 42.24 +0.18 41.88 +0.27
8.66 £0.01 8.79 £0.03 8.78 +0.11 8.98 £0.07 8.92 £0.03 8.67 £0.28
9.34 +0.68 9.17 £1.56 8.63 +1.21 8.55+0.38 7.99 £0.84 8.06 +0.21
(MJ/Kg) 20.2 20.3 20.4 20.4 20.5 20.4
asp 4.29 4.34 3.99 3.91 3.69 3.79
thr 1.47 1.50 1.36 1.32 1.22 1.23
ser 1.58 1.59 1.47 1.45 1.34 1.33
glu 6.55 6.59 6.07 5.95 5.66 5.77
dy 2.34 2.34 2.14 2.08 1.95 1.99
Ala 3.24 3.22 3.00 2.98 2.81 2.84
val 2.54 2.58 2.36 2.31 2.22 2.26
Met 0.62 0.57 0.53 0.48 0.43 0.58
Ile 1.55 1.58 1.44 1.40 1.28 1.33
Leu 3.65 3.69 3.41 3.35 3.16 3.23
Tyr 1.39 1.42 1.30 1.26 1.16 1.21
Phe 2.17 2.24 2.03 2.00 1.92 1.98
His 1.40 1.40 1.31 1.29 1.21 1.28
Lys 2.59 2.48 2.37 2.31 2.15 2.19
Arg 2.76 2.76 2.58 2.53 2.38 2.44
Pro 1.97 2.00 1.84 1.83 1.68 1.72
Trp - - - - - -
TAA 40. 10 40.32 37.20 36.43 34.25 35.16
* o Kk
(MI/kg) ={ (g/kg) x23.85 + (g/kg) x39.33 + (g/kg) - (g/kg) -
(g/kg) - (g/k9 x17.57} +1000 .
’ (P>0.05) ,
2.1 (P<
0. 05) (P>0.05)
12. 0% 0.1%
( 2 .

(P>0.05) .
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2 N
Tab.2 Effect of substitution of fish meal by corn gluten meal on the growth

apparent feeding ratio of M. nipponensis

survival rate and
( n=3; X+SD)

(%) (%) (%)
A 70.14 +7.95 237.96 £29.04 74.0 £5.29 1.62 £0.07°
B 67.38 £5.66 217.56 +79.73 66.7 +17.01 1.97 £0. 10"
c 67.30 £8.53 163.35 +43.53 82.7 +5.03 2.00 +0.08"
D 65.74 £6.46 180. 05 +54.94 75.3£4.16 2.04 £0.63"
E 58.28 +12.2 208.23 +19.45 80.0 +12.49 2.05 +0.05"
F 56.34 +3. 14 235.32 +47.68 76.0 +7.21 1.98 +0.07"
(%) (%) (%)
A 12.64 +0.86 106.98 +5.25 90.5+1.7 1.31+0.08
B 11.08 +2.62 90.24 +15.61 87.6+3.3 1.32£0.12
c 14.24 +2.76 90.30 £5.07 90.5+7.2 1.47 £0.44
D 11.97 +1.33 90.14 +1.31 90.5+3.3 1.52£0.10
E 11.41 £2.72 84.60 £9.33 90.5+5.9 1.520.09
F 14.69 +3.25 94.11 +11.34 84.8 +7.2 1.41 0.10
2.2 (P <70.05)
(P>0.05) . .
3 E ( (P>
12.0%) 0.05) .
3

Tab.3 Effect of substitution of fish meal by corn gluten meal on nutritional components of muscle of M. nipponensis

( n=3; X+SD; %)

/ (%) (%) (%) (%)
A 80.01=1.14 18.62 +0.29° 1.22 £0.07 1.11
B 79.35 £0. 18 19.01 +0.20® 1.38 £0.01 1.18
C 79.58 £0. 16 18.71 £0. 11° 1.49 0.16 1.13
D 79.48 0. 54 18.81 £0. 09 1.31£0.35 1.14
E 78.74 £0.28 19.42 £0.06" 1.42 £0.05 1.16
F 79.43 £0.62 18.85 +0.06% 1.46 £0.02 1.06

(P>0.05) .
2.3 12.0% °
3
o 3.1

(P>0.05 4).

2.4 . 7
36.8% ~42.27%
6% ~12% s
5 16: 0. 38.7% ~
20:5n3.18:1n9.18:3n3  18: 0, 40.3% . 9

(PUFA)  EPA + DHA

41% ~41.5%
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10 30% - 42.35% 8.66% ~8.98%
18.8 MJ/kg o 20.2 ~20.5 M) /kg
41. 88% ~ o
4
Tab.4 Effect of substitution of fish meal by corn gluten meal on amino acid contents in
muscle of the shrimp M. nipponensis (n=3; X+SD; % )
A B C D E F

Asp 8.91 +0.01 9.03 +0.09 9.00 +0.03 8.85 +0.35 9.15 +0.20 8.94 £0.16
Thr 2.81+0.03 2.87 +0.09 2.77 +0.03 2.74 +0.15 2.81 +0.04 2.76 +0.02

Ser 2.82 £0.05 2.96 £0.25 2.73 £0.14 2.67 £0.21 2.75 £0.02 2.73 £0.01
Glu 12.63 £0.03 12.74 £0.05 12.66 +0. 07 12.45 +0. 42 12.80 £0.28 12.45 +0.20
Gly 5.36 £0.03" 5.55£0.004" 5.45+0.04"  5.35+0.14° 5.67 £0.15" 5.66 £0.08"
Ala 6.09 +0.05 6.31 +0.10 6.04 +0.01 6.03 +0.25 6.17 £0.10 6.01 +0.003
Val 3.82 +0.03 3.83 +0.12 3.87 £0.06 3.81 £0.09 3.93 +0.09 3.81 £0.08
Met 1.77 £0.27*%  2.44 +0.03" 1.79 £0.45®  1.57 +0.55° 1.78 £0.14®  2.04 +0.16™
Tle 3.77 +0.03 3.86 +0.11 3.80 +0.01 3.73 £0.13 3.86 0. 10 3.76 +0.07
Leu 6.39 +0.02 6.56 +0.01 6.38 +0.02 6.29 +0.23 6.47 +0.15 6.31 +0.09
Tyr 3.06 +0.06 3.10 +£0.02 3.08 £0.03 3.00 +0.19 3.16 +0.06 3.10 £0.08
Phe 3.60 +0.09 3.65+0.09 3.57 +0.04 3.55+0.05 3.67 +0.01 3.58 +0.15
His 2.18 +0.03" 2.25+0.04"  2.24+0.02"  2.23+0.06" 2.31£0.05" 2.23 +0.02%
Lys 7.74 £0.01 7.79 £0.07 7.67 £0.09 7.59 £0.21 7.78 £0.19 7.61 £0.13

Arg 6.73 £0.001 6.91 £0.02 6.84 £0.04 6.66 +0.22 6.91 £0.16 6.63 £0.11
Pro 3.1120.02°  3.19+0.02™  3.24 £0.02° 3.13£0.09"  3.14+0.06"  3.06 £0.03"

Trp - - - - - -
TAA 80.79£0.42  83.10+0.06  81.13+0.24  79.65+3.33  82.36+1.79  80.68 +1.05
EAA 20.90+0.40  31.00+0.26  29.85+0.27  29.29+1.40  30.30 +0.71 29.87 £0.39
. (P>0.05) .

5

Tab.5 Effect of substitution of fish meal by corn gluten meal on fatty acid profiles of the muscle of M. nipponensis

A B C D E F

14:0 3.05 2.57 3.01 2.76 3.25 2.56
15:0 0.55 0.53 0.55 0.57 1.66 0.53
16:0 24.15 24.39 25.67 25.10 26.14 24.30
16:1 2.18 2.03 1.93 2.14 3.04 2.02
16:2 0.48 0.35 0.29 0.27 0.53 0.35
17:0 0.91 0.84 0.83 0.87 1.41 0.84
17:1 0.56 0.09 0.22 0.34 0.64 0.14
18:0 8.16 8.22 7.76 7.82 6.76 8.19
18:1n9 14.11 15.98 14.74 15.03 15.11 15.92
18:2n6 4.29 4.68 4.30 4.64 4.85 4.66
18:3n3 11.62 11.02 11.94 12.12 10.78 10.98
18:4n6 0.96 0.22 0.89 0.89 1.05 0.74
20:0 0.46 0.74 0.81 0.93 1.80 0.23
20:1 0.34 0.32 0.30 0.30 0.29 0.32
20:2n6 1.09 1.25 1.14 1.32 0.79 1.25
20:4n6 3.53 3.19 2.86 3.04 4.26 3.18
21:0 0.31 0.15 0.17 0.20 0.42 0.21
20:5n3 16.16 16.95 16.48 15.48 8.57 16.89
22:6n3 4.77 4.88 4.48 4.33 4.01 4.86

2.34 1.60 1.63 1.84 4.64 1.84
SFA 37.58 37.44 38.79 43.77 41.44 36.86
MUFA 17.19 18.41 17.19 17.82 19.08 18.39
PUFA 42.90 42.55 42.39 42.09 34.84 42.91
EPA + DHA 20.92 21.83 20.97 19.81 12.58 21.75
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The effect of partial replacement of fish meal by corn gluten meal in diet on
the growth and muscle composition of Macrobrachium nipponensis

HU Pan' HUANG Xu=iong' GUO Tengei' XIE Nan’ YIN Yan-qiang' HUA Xue-ming' ZHOU Hong-qi'
GUO Shui-rong’

(1. College of Fisheries and Life Science Shanghai Ocean University ~Shanghai 201306 China; 2. Fisheries Institute of
Hangzhou City Hangzhou Academy of Agricultural Sciences Hangzhou 310024  China)

Abstract: The effects of corn gluten meal ( CGM) as a partial replacement of fish meal in diet on the growth
and muscle composition of Macrobrachium nipponensis were studied. The experiment diets contained a gradient
of CGM such as 0% ( the control) 3% 6% 9% 12% and 12% +0.1% MHA-Ga respectively. All diets
were fed to the shrimp triplicately. In the first phase of the experiment diets were fed to juvenile shrimp
( initial body weight of 0. 12 £0.04 g) for 30 days and in the second phase diets were fed to juvenile shrimp
( initial body weight of 0.23 £0.12 g) for 23 days. Growth survival rate and the muscle composition of M.

nipponensis were determined. The results indicated that there was no significantly difference in relative growth
rate and survival rate among the treatments( P > 0. 05) although there was a tendency of declining relative
growth rate with the increment of the partial replacement. The nutrition assays of the shrimp muscle indicated
that there were no significant effects of the partial replacement on water content total lipid crude ash total
amino acid( TAA) and total essential amino acid ( TEAA) of the shrimp muscle ( P > 0. 05) . The poly—
unsaturated fatty acid and DHA + EPA proportion in total fatty acid profiles of the muscle obviously decreased
as the amount of CGM in diet was more than 9.0% .

Key words: corn gluten meal, Macrobrachium nipponensis; growth; nutritional components



