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Requirement of essential amino acids for Penaeus vannamei

HUANG Kai"?,  WANG Wu’, LI Churrhua'
( 1. College ¢ Animd Science and Technology, Guangxi University, Nanning 530005, China;
2. College of Aquerlffe Science and Technology, Shanghai Fisheties Univesity, Shanghai 200090, China)

Abstract: Feeding experiments were conducted with protein diets (PD) and proteir free diets ( FPD) for juvenile

Penaeus vannamel ( average body weights, 0. 2627- 0. 2715g). The diets( PD) are prepared by casein and

gelatin as protein source with high biological values. The requirements of juvenile Penaeus vannamei for essential

amino acids (EAA) were determined based on the daily deposition and changes of each EAA in shrimp body.

The minimum requirements of EAA needed to satisfy the requirements of juvenile Penaeus vannamei growth
(g~ '*(100g body weight)~ '*d™ ") were Threonine 0. 46, Valine 0. 054, Methionine 0. 029, Isoleuline 0. 069;
Leucine 0. 087, Phenylalanine 0. 051, Lysine 0. 086, Histidine 0. 025, Arginine 0.097. When dietary protein
levels was 40%, net protein utilization ratio was 50% and the feeding rate was 20% of the body weight, the

minimum contents of EAA in the dietary (g°®kg 1 diet) were as follows, Threonine 11.5, Valine 13.5,
Methionine 7. 3, Isoleuline 17.3, Leucine 21.8; Phenylalanine 12. 8, Lysine 21. 5, Histidine 6. 3 and Arginine

24.3.
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Tab.1 Nutrient composition of the tested diet %o
content content
ingredients ngredients
() (FPD) (PD) (FPD)
casein 40 0 gelatin 8 0
prawn meal 5 0 dextrin 25.5 78.5
fish oil 4 4 cholesterol 0.5 0.5
phospholipid 1 1 CMC 2 2
Y mineral premix 10 10 2 vitamin premix
crude protein 43.8 0 crude lipid 6.5 6.3
ash 10. 5 10. 1 moisture 9.8 10.0
1) (g* 100g™ 1) : 3.0; 0.7; 0.015; 0. 14; 0. 03; ,0.05; 0. 005;
0.15; 45.0 28.0 2) U/ g): A 23001U; D5 12001U; K5 601U ;
E 0IU; B, 10; B, 10; B¢ 20; B, 0. 15; 40; 5; 20; 150; 0.2; C
150

Notes: 1) mineral premix (g*100g™ 1) :MgSOs 7H,0 3.0; KC 0.7, KI0.015; ZnSOy4* 7TH,0 0. 14; MnSO4°4H,0 0.03; CuCl,0. 05; CoCl

*6H, 0 0.005; FeSO4* 7TH,0 0. 15; KH,PO4 45.0; CaCly 28. ¢ (2) vitamin premix (mg or U g~ 1) : Vitamin A 2500IU; Vitamin D3 12001U;

Vitamin K3 60IU; Vitamin E 50IU; Thiamin 10; Riboflavin 10; Pyridoxine 20; Vitamin B, 0. 15; Nicotinic acids 40; Folic acids 5; Ca Pantothenate

20; Inositol 130; Biotin 0. 2; Ascotbic acids 150
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2
Tab.2 Contents of essential amino acids in protein diets %
EAA Thr Val Met lle Leu Phe Lys His Arg
content 1. 68 2.49 L. 19 1.% 3.61 2. 18 3.07 1.% 1.98
1.3
10, 80 50cm
X 40cm X 35¢m, 8:00 12:00 18:00 22:00,
27~ 30T, > 5.65mg* L' < 0.0B3mgL™" 2001 6 18 7
17 30d
1.4
6mol- L' , 835
- 50 , , Folch
1.5
EAA EAA
PD X EAA - PD X EAA .
EAA - (PD + PD )2 = (d)
FPD X EAA - FPD X EAA .
EAA - (FPD + FPD ) /2 = (d)
EAA = EAA + EAA
EAA - byt
X X
2
2.1
( 3 4) (PD) 0.2627 *0. 0128¢g,
30d s 1.740¢g, 562. 5% , (FPD) 0.2715%
0.0324 ¢, 0.2757g, 1.5% , , PD
18.21% , 11. 10%, 5.43% , 24.38%, 78. 41% 75.95% ,
3.17%; FPD . 16. 92% 10. 98% ,
35.11% , 1.17%, R 4.54% 79. 51% ,
. 26% 3.91% PD 89.17%, FPD 68. 33%,
PD 20.84% PD 1.37, FPD ,
s FPD
3
Tab.3 Results of feeding experiment
) o (g ) (9 (d) (%) ) (%) (%)
diet no. initial weig final weight culture days weight gain weight gain a day  survival rate FCR
PD 0.263 1. 740 562.25 18.74 89. 17 1.23
FPD 0.272 0.276 1.5 0.05 68. 33 —
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4
Tab.4 Biochemica composition of the tested P. vannamei %
(a) initial (b) final 100(b- a)/a

amino acid  crude lipid moisture amino acid crude lipid moisture amino acid crude lipid moi sture
PD 16. 39 3.65 78. 41 18.21 4.54 75.95 11. 10 24.38 -3.14
FPD 16. 2 3.52 78.50 10. 98 5.43 81.57 - 3511 .26 3.91

PD 30d : 562. 05% 18. 8%, 7
. 37d 632. 7% 17.1% (5)

5
Tab.5 Comparison of weight gain, survival rate between PD and other cultured pond

() (g) (d) (%) (%) (%)
initial weight final w eight culture days weight gain weight gain® d! survival rate
PD 0.26 1.74 30 5625 18. 8 8. 17
3
cultured pond 0.52 3.81 37 632.7 17.1 71.2
* [7] * seereference [ 7]
2.2
(PD) (FPD) 6 6
., PD FPD (
7)
7 , EAA EAA ,
EAA EAA 21.38%), (Leu) (Lys) 32.22%
25.85% (Met), 4. 16%
6
Tab. 6 Composition of essential amino acids for tested P. vannamei 2 100g” Itresh body
50] FPD
EAA initial finial initial finial
Thr 0.640E 0. 071 0.775% 0. 092 0.650 % 0.057 0.440% 0. 014
Val 0.720% 0. 071 0.890% 0. 99 0.755% 0.0 0.485% 0. 035
Met 0.360£ 0.028 0.535% 0. 064 0.365% 0.035 0.325% 0. 021
lle 0.870£ 0. 071 1. 125% 0. 21 0.965% 0.020 0.615% 0. 035
Leu 1.5%5%0.177 1.380% 0. 141 1.440% 0.125 0.785% 0. 035
Phe 0.680% 0.028 0.840% 0. 071 0.725% 0. 064 0.490% 0. 042
Lys 1.130E 0. 042 1.350£ 0. 184 1L.270E 0. 144 0.725% 0. 021
His 0.29% 0. 000 0.405% 0. 035 0.325% 0.035 0.210% 0. 014
Arg 1.545% 0. 205 1.620%£ 0. 255 1.465% 0.233 0.930% 0. 42
total EAA 7.830%0. 093 8.920%E 0. %62 7.980 % 0. 805 5.005% 0.259
Notes: Try was not tested because of its discomposition
2.3
2
, EAA

, EAA

~
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7
Tab.7 The requirements of EAA for juvenile P. vannamei 2 100g” ! body weight per day
EAA (A) EAA (B) B/A (%) EAA (A+ B)
EAA increase of EAA(A) retaine of EAA (B) B/A requirements of EA A
Thr 0. 0393 0.0067 17. 10 0. 046
Val 0. 453 0.0093 20. 65 0. 054
Met 0. 278 0.0011 4.16 0.029
Ile 0. 0576 0.0113 19.57 0. 09
Leu 0. 0660 0.0213 32.22 0. 087
Phe 0. 427 0.0075 17.61 0.051
Lys 0. 0683 0.0177 28.85 0. 08
His 0. 209 0.0037 17. 67 0.025
Arg 0. 0803 0.0172 21.43 0.097
total EAA 0. 4482 0.0958 21.38 0. 54
2.4
Smith 8 ,
36. 0%, )
40% , 50% ~ 60% 35% ~ 10% ,
23.18% 40% , 0% ~ 0% ,
20%  25%, , FAA 8
8
Tab.8 The requirement of the minimum contents of EAA in the dietary g kg ! diet
40%  cotent of crude protein
(50%) protein utilization rate (60%) pmotein utilization rate
20% 25% 20% 25%
feeding rate feeding rate feeding rate feeding rate
Thr 1L5 9.2 9.6 7.7
Val 13.5 10. 8 1.3 9.0
Met 7.3 5.8 6.0 4.8
Ile 17.3 13.8 14.3 11.3
Leu 21.8 17. 4 18.1 4.5
Phe 12.8 10.2 10.6 8.5
Lys 21.5 17.2 17.9 14.3
His 6.3 5.0 5.2 4.2
Arg 24.3 19.4 20.0 16. 0
(PD) ) ,
99.1%  97.3%'” 30d , PD
89.17%. 18. 8%, o
(17.1%), , (FPD) ,
2 2 FPD 2 2 2
2 2 2
1.5%, , ,
54.26% 3.91% , 16. 92% 10.98% ,
1.17% FPD ,

., 30d, , Ogino \
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4.67%, 2.10%, 2. 15%
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