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1.1.2
) 5
, 1.
, 2 mm
.60 C ; 1.2~ 1.6
mm
1 o)
Tab. 1 Ingredients and analysis of nutrients of trial pellet diets
for the white shrimp(%;)
A B C D E
9. 00 13.00 17.00 21.00 26.42
41.99 33.78 25.87 19.50 19.50
8. 00 12.68 15.00 11.59 10.07
2. 00 3. 00 5.00 10.00 10.00
10.00  10.00 10.00 10.00 10.00
10.00  10.00 10.00 10.00 8.51
5. 00 5. 00 5.00 5.00 5.00
3.97 3. 00 3.08 4.00 4.00
3.50 3. 50 3.50 3.41 0
2. 00 2. 00 2.00 2.00 2.00
1. 00 1. 00 1.00 1.00  2.00
1. 00 1. 00 1.00 1.00 1.00
1. 04 0. 54 0.05 0 0
0. 40 0. 40 0.40 0.40 0.40
0. 60 0. 60 0. 60 0.60 0.60
0. 50 0. 50 0.50 0.50 0.50
100 100 100 100 100
90.60 91.80 91.30 90.80 92.10
31.30  35.30 39.20 42.80 46.80
2.03 2. 12 2.20 2.35  2.44
1. 26 1. 30 1.33 1.39 1.50
4.70 4. 80 4.90 5.20  5.30
6. 20 6. 30 6.40 6.60 6.80
1.1.3
7~9

, 60 d 80 L ,

, 25C£27C, 35+
2%. 2.3 kg/m 3.9
kg/m’ ( 1~2kg/m’).

1, 2,
30%% . 300~ 6%
06: 00. 11:30.17: 30.21: 30.
s
s
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1.1.4
[1s)
105°C ; .
; 550°C ;
9 5 , 17:00
. 8:00 300 mL, —20C
.24 h .
(GB 17378.4—1998); NH4-N
s NO2-N
12 h, .
12 36,
,65C ;
. 0~470) ,
. (—20°0) .
1.1.5
= 100X /
=100X ( — )/ ;
= — )/ ( X
);
=100X (In —In )/
= / ( - );
=100X / 3;
=100X / ;
=100X / 3
= 100X (1— /
)3
= +
1.2 i ZIRAGAT N 2 5 g X i
1.2.1
12 h
12 . 36, 1 mL
[16],
11, .
1.5mL ,47C » 3000 r/min
6 min,
1.2.2
: 1 mL
,10% ,

Chen (1995)' '8
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(mmol/L)= (ODX R)/ (e X §X P), g8 ) 1 %o \
OD H € H R ’ ’ 24 oCo
HL); S ("L P 1.3 %it o
(em), SPSS11.5
h ~SOD( , LSD Duncan .
). T-A0C ( ). POD(
MDA ( ) 2 REER
' " 2.1 AKRXR
Cu
2.1.1
b
2 , .
b
, ,C.D.E ,
SOD (02 ) AB
, , C.D A.B.E .
, E .
34 2
T-AOC Fe Fe °
N b
(A B (C.D E) .
POD . s
, 420 nm . °
MDA TBA . 2.1.2
. ., 532 nm 3 ’
1.2.3 N o
. X B.C.D.E A 17.1%.37.5%.48.3%.
15« 5 ), 92.4%; B.C.D.E A 24.7%.
, , 45.4%.42. 8%.78.4 %; B.C.D.E
) 25 C, 214 ( A 9.1%.29.4%.54%.106.9%.
2
Tab. 2 Effect of dietary protein levels on growth performance of the white shrimp
A B C D E
(%) 31 35 39 43 47
%) 88.49+2.21° 89. 53+2.27 91. 99+0. 10° 92.9340. 17¢ 92.35+2.41°
() 11.1440.17* 11.7140. 49 12. 8540. 27° 13. 08 0. 49° 12. 8820. 44°
() 4.94-+0. 17" 5.50-+0.49 6. 65+0.26 6. 88 +0. 49° 6.68+0. 04¢
¥ 79.70+2.75" 88.81+8.01" 107.30+4. 3® 110.98 +8.0° 107. 89+0. 7°
0.97+0. 02" 1.05+0.07" 1. 2140.03" 1. 2440. 06* 1. 21 40. 005"
3.1+0. 24° 2.90=£0.02" 2.5940.18" 2.54+0.26" 2.66+0. 08"
1.07540.08" 0.984+0.01 0.980=+0. 07° 0. 956 +0. 09* 0. 814+0. 02"
1.29-+0.01° 1.30+0.01° 1. 20+0.02¢ 1. 29-+0. 01° 1. 30£0. 014
2] 68.2240.12 68.23+0.21° 68. 301+0. 04° 68.8010.29° 68.8940. 42
% 3.75+0. 15 3.86=+0.07 3. 88 0. 09 3. 98 0. 06* 3.95+0. 02¢
% 73.71£0. 30° 73.2240.27 72. 66+0.27" 72. 4340. 29" 72.8040. 25"
+ (P> 0.05), (P<<0.05),
(P<<0.00D).
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2.2 REN : SOD
4 , A D.E MDA
D , C . °
A C.D.E : A 4 ’
D.E s o
. POD T-AOC . D ) A C.D ;
, D LA D c ,
3 (mg/ L)
Tab. 3 Effect of dietary protein levels on water quality of the white shrimp(mg/ L)
A B C D E
0.381 0. 018 0. 446 0. 009° 0.52420.015¢ 0. 5652£0. 018" 0. 7332£0. 008"
0.194+0. 032 0.2424+0.014  0.28240. 025"  0.27740. 010" 0. 346+0.014°
0. 18720.015" 0.204 0. 008 0. 24220.010* 0. 288=£0. 018" 0. 38720. 021"
N 439
3 ik 9% 46% 0
3.1 &8 Rk dAK AL 6 Fh ,
(13 Kuresh .
’ 2096 ~ [19) Y [20)
45% (0.28~5.6 g) ) )
40% . 40% ) T
. 0.01~1.1¢g) 28%5.33%.38 %. } ’
43%  48% S ; 33% -
" Kureshy " 16%6.32%.48% ’ ’
(1.3~4.9 &) G6 ¢ 3
~10.4g)28d , 32% ( O.6mg/ L. [2210.1 mg/L)a
16% 48% . . ’
4

Tab. 4 Effect of dietary protein levels on immunity indicator and anti stress ability of the white shrimp

A B C D E
(10°ind./ mL) 87.20F4. 42> 88.50+4. 96  90.92+4.72% 101.87+5.4*  92.83+4. 38"
SOD(U/ mL) 85. 7442 86"  88.99+1.31"  89.98+2.13" 95.99+3.73° 97. 07 +4. 00°
T-AOC(U/mL) 8. 50+0.29" 8. 56+0. 37" 8. 96+0. 44® 9.78+0. 30" 9.60+0. 52"
POD(U/mL) 85. 66 6. 22" 87.10+4. 47" 97.60+3.38% 103.9+3.72° 93. 84+4.59"
MDA (nmol/m L) 11.24+0.78¢ 12.2040. 42 11.7240. 80 12. 1440 44¢ 12. 86+0. 44¢
(mmol/ L) 0.895+0. 34"  0.972=£0. 05* 1.029+0. 02 1.015+0. 04 1.025+0. 03
(mg/ mL) 86.0052.79¢ 95 04+2. 17%  98.46+3. 17% 103. 6£3.45¢ 102. 11£4.1¢
(mg/ mL) 15.3240. 80>  17.47+0.57%  18.18+1.33%  20.51+1.93¢ 19. 3340. 74*
(min) 483.4+15.5"  514.5+14.5" 540.5+12. 8 548.34+10.2°  516.0+12. 7
(min) 41.5+8. 90" 54,349, 12° 64.6+10.37" 56.2+8.92° 53.3+7.65"
54 /2009 ./ . 33 / 5



KureshyI18I . N (23] s
329%.40% 34% \ ()
N Kureshy .
43%,
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25% ~45%
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[17]
[23] )
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(23 . Yannick Goimi-
er 112l , 55%
35%.45%
L 40% 15%.5% (el
[]3] R 20%
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[ 31
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28 % ~ 44 %,
SOD
,SOD 36%
[33
M DA
M DA
3.2.3

13 Yannick G oimier'"™”

35% 45% 20 %
39%
3.2.4
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[36] [37]
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~
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9

40%
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s POD . N . ’
.8 40 % 30% .5
79%. Koshlo 8'*" . D . A 16. 8% ~ 33.9%%;
5 50.3% 21% C .\ 15.0%.
193 %. . 47% . 3) SOD ,
43% 23.5%+34.5%. )
s , N o
, ) ,
s
. 39% ~43%.
s
) [0 , , s
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3.2.5 ) [2]  Mathis N, Feidt C; BrumBellut J. Influence of protein/
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od of Eurasian perch (Perca fluviatilis) []] . Aquacul-
’ ’ ture. 2003 (217); 453-464.
’ 437 ’ [3 Burfford M A, Smith D M, Tabrett S } et al. The
43% 306 ° " effect of dietary protein on the growth and survival of
’ the shrimp Penaeus monodon in outdoors tanks [ J] .
20% ~30% . Aquaculture Nutrition 2004, 10, 15-23.
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. 3% Penaeus monodon [ ] . Fish & Shellfish Immunology:
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Effects of dietary protein levels on growth and immunity of
Litopenaeus vannamei in high density culture system

XIA Su-dong', LIYong®, WANG Wen-qi', YU Xue-quan’, WANG Mei-qin’, WANG

Hua’

(1. Animal Science department, Qingdao Agriculture University, Qingdao 266109, China; 2. Institute of
Oceanology, the Chinese Academy of Sciences, Qingdao 266071, China; 3. Tianjin Seafood Industrial De-
velopment Co. Ltd., Tianjin 300450, China)
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Abstract: An experiment was conducted for 60 days to determine the relationship between the different di-
etary protein content and the grow th and immunity of Litopenaeus vannamei in high density culture system.
450 white shrimps (average initial weight 6.2 0. 2 g¢) were assigned randomly to five treatments with three
replicates within each treatment and were fed diets with 5 different protein levels 31%, 35%., 39%. 43 %
and 47% respectively in average density 3.1 kg/m’. The results were as follow s; (1) Shrimps fed 43% di-
etary protein had the maximal special grow th rate and the minimal feed conversion, there was no significant
difference when the protein level was above 39 %. (2) The total hemocyte counts, T-AOC activity, POD ac-
tivity, total protein content, and white protein content in haemolymph were increased at first and then de-
creased with the increase of protein content in the diet. Compared with 31% protein content, the above 5 in-
dicators of 43 % protein content which was the best group were enhanced from 16.8 % to 33.9 % (P<<O.
05). The SOD activity and oxyhemoly content reached a peak in 47 % and 39% protein content respectively .
(3) The concentrations of total ammonia, nitrite in the feeding water were increased significantly with the
increasing of dietary protein level. The best group under low salinity stress has 43% protein content and had
a significant difference with the shrimps fed 31%) protein content. (4) Based on the results of the special
grow th rate, immune indicators, water quality and anti-stress abilities, the optimum protein requirement in

the diet for sub-adult white shrimps in high density culture is 39 %0 ~43%.
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