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Tab. 1 Fomulaion of the experimental dids(g/ kg diet)
) Diets
fngredicnts 1* 2# 3# 4* 5
Fish meal 350. 00 350. 00 350 00 350. 00 350 00
Soybean meal 150. 00 150. 00 150 00 150. 00 150 00
Peanut meal 100. 00 100. 00 100 00 100. 00 100 00
Squid liver meal 50 00 50. 00 50.00 50 00 50 00
Wheat flour 175. 00 174. 925 174 70 174. 55 174 40
Yeast powder 50 00 50. 00 50. 00 50 00 50 00
Shrimp shell meal 50 00 50. 00 50.00 50 00 50 00
(1 1) Fish oil and soy oil 30 00 30. 00 30.00 30 00 30 0
Vitamin mix" 20 00 20. 00 20. 00 20 00 20 00
Mineral mix"* 500 500 5.00 5.00 5.00
Choline chloride 500 500 5.00 5.00 5.00
Soy lecithin 10 00 10. 00 10. 00 10 00 10 00
Moncalcium phosphorus 500 500 5.00 5.00 5.00
G2 Ascorbic acid polyphosphate 000 0075 0.15 0.30 0. 60
ok k 1161 ( 2000)
1.2 G2 (
, 35%) c . (FCR, %) = /( -
0 75 150 300 600mg/ kg \ )
, 30 (PER, %) = ( - ) x
0.3m’ 7, 100/ ( x )
, , 14 5—8
10%, 8% 6. 00 , ImL ) Eppendorf s
1000 15 00 19 00 23 0, 4°C 12h :
60% —70% , (18]
24h Ashida!"
, Iz dopa
27.2%1.5C, 1. 012 0. 002 [20]
1.3 \ : )
5 C 48h, s , Hultmark
, 58 , [21 , 0. 1mol/L
105°C , 550°C (pH= 6. 4) As0m= 0. 3,
’ , . , (U/mL) =
\ C (AcA)/ Ao
2, & 7] 15 “Microsoft Excel”
(%)= ( - ) X 100/ .
(%)= x 100/ (ANOVA) , , Duncan’ s
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,P<0.05 , P< C ,
, 600mg/ kg
2 ¢ .
; , C
2.1 c2> , (P>
0. 05) G2
G2
2, 2 G2 s
G2- , ; s
, C (P< 0.05),
G2 C
(P<0.05), C ,
150mg/ kg
2 G2

Tab.2 Growth and suvival of shrimp fed diets containing different supplementation levels of vitamin C

C (mg/ ke) (g Weight gain rate( %) Survival rate( % )
Vitamin C supplementation levels Initial weight 4 10 4 10
0 0 06720. 001 1870. 07 £14. 82° 9444.57%770 78 100. 000 00 8. 003 33°
75 0 06610. 001 1824. @2 £ 154 58 9293.09£511. 25 98 891+1.92 %. 6713 4>
150 0 067%0. 001 2152.32+39.99° 9437.10£435 & 98 89+1.92 ®.89t1 nb
300 0 068%0. (01 1968. 62+97. 5¢ %60 70£259.70 98 89t1.92 97.78 £ 1 92b
00 0 067 0. 00 1872. 9196 14 9625.07 X164 (2 100. 000 00 03.33+8 &b
ANOVA
F 1. 150 3.4%8 0 059 0. 500 8.362
P 0. 388 0. 049 0 93 0.737 0.003
+ (n=3) ( Duncan , P< 0.05)
2.2 G2 2.3 C2
G2 G2
C 4, 4
3 s C
(P< 0.0 C
(P> 0.05) " 0 300mg/ kg R
(2 150mg/ kg " C s
) ; ,
C , , C 150mg/ kg R
(P> 0.05) 3
G2 , C , 150me/ kg
C (P< 0.05), ,
C C
, 600mg/ kg C ,
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Tab. 3 Feed utiliza bn and hepatopancreas ascorbic acid concentration of shrimp fed diets containing different supplementation levels of viiamin C

(FCR) ( PER) C
C (mg/ ke) o I
Vitamin C supplementation levels Ascorbic acid concentration in
4 10 4 10 hepat opancreas( mg/ 100g)
0 1 057 %0. 006 1.568%0. 150 2360%0 017 1. 604 %0. 147 1.520%0.45°
75 1 110%0. 095 1.343%0.098 2 260%0 191 1. 869 £0. 135 2.092+0. 30
150 0 %830. 076 1.284%0. 081 2 5570 181 1. 952 %0. 123 2.499 0. 346"
300 1 007 20. 032 1. 246%0. 027 2 493£0 85 2. 007 £0. 044 2.888+0. 131
600 1 063%0. 118 1.364%0.215 23700 43 1. 861 0. 269 3. 183+ 1. 069!
ANOVA
F 1. 248 2.730 1. 517 2. 780 3.987
P 0. 352 0. 09 0 270 0. 086 0.035
+ (n=3): ( Duncan , P< 0.05)
4 G2
Tab.4 Whole body composition of shrimp fed dids containing different supplementation levek of vitamn C
C (mg/ kg) (%) (%) (%) (%)
Vitamin C supplementation levels Moisture Lipid ontent Protein cont ent Ash content
0 72.36X0 51% 8.00F0. 29° 6739117 10 90%£0.30
75 73.21E0 2be 9.90%0 (e 70. 66+ 0 07> 11. 5210.50
150 71. 81£0 92 9.13%0 11" 67 2220 10 57%0.18
300 73. 850 49 9.13%0 06" 70. 160 51° 11 46%0.46
600 72.95%1 03> 9.04%0 05" ®. 4£0.55 11 27£0.43
ANOVA
F 3.778 67 127 4.688 31132
P 01040 0l 000 01022 01065
? (n=3): ( Duncan , P< 0105)
214 Q2 (P< 0105),
2 150mg/ kg ,
5
2 3
(P< 01065) C 0
300mg/ kg , (P< 0105), s Q2
C 300mg/ kg 600mg/ kg ,
R C
R C C
0 150mg/ kg , ,
, C , C ,
(P< 0105) C
(SOD) C s
, C
300mg/ kg R (P> 0105) , 150mg/
C kg , C
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, C
C , Lightner 122
C He 'V C :
C 2 ,
) C C
, , , C
C
[5] [9] [5]
L) C C
4) 6 : C C
, C
, C
>
Q2
Tab.5 Factors related to ani2dsease of shrimp fed diets containing different supplementaion levels of viiamin C
C (mg/ kg) (U/ ml) (OD/mol) (10° /ml)
Vitamin C supplementation levels Lysozme activiy Phenolox ilase (U/mal)SOD Red blood court
0 01107 ? 01007* 461677 3134 49.38? 5178 113%? 01015°
75 011572 0L 004> 531607 51 75° 471837 6196 113007 0109%*
150 0124772 01006° 1071337 120 56 500927 4186 219007 01323
300 013272 01012 M1777? 11138°¢ 551317 7155 212547 01457
600 011462 01 007" 621237 5167" 48567 8133 113257 01044
ANOVA
F 561865 9.329 01573 231693
P 01000 0002 01689 01000
? (n=3) ( Duncan , P< 0105)
, C
C C
> > >
C 5] C
C
, C [ 6,10, 11] He [15]
, C
C He [ ,
[4] , C C ,
, C
; @ ;
[23]
5
C )
>
>
C
[24]
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EFFECT OF DIETARY VITAMIN C SUPPLEMENTATION ON GROWTH
AND ANTEDISEASE ABILITY OF SHRIMP, PENAE (5 VANNAMEI

ZHOU QQEunl’z, DING Yu?, ZHENG Sh2Xuan®, SU Shu2Feng2 and ZHANG Lei®
(1L School ¢ Life saence, zhongshan university, GuangZhow 510275;
21 Fisheries College, Zhajiang Ocean University, Zhaiang ~ 524M25;
3| Zhagiang Cenier f Aqud eed Technology , Zhajiang  524002)

Abstract: Agrowth trial was conducted to determine the effects of ascorbic acid222phosphate with dietary different supplementat ion
levels( 0, 75, 150,300 and 600mg/ kg diet) on growth and antRdisease ability of shrimp( Penaeus vannamei) for 10 weeks. Five
isonirogenous and isoenergic diets were formulated as experimental diets. The results showed tha in £weeks feeding trial, the diet
with ascorbic acid222phosphate supplementation could significantly increase the growth rate of juvenile shrimp. While the survival
rate was not affected( P> 0105) . Up to 102weeks feeding trial, there was no significant effed of increasing dietary ascorbic acid2
22phosphate on growth of shrimp. However the survival rate was improved significantly( P< 0105) . The feed convention ratio and
protein eficiency ratio were not affeded by the dietary vitamin C supplementation levels. The whole body moisture, lipid, protein
ontent and hepatopancreaic ascorbate concentrations were significantly affected by the dietary ascorbic acid222phosphate suppleé2
mentation levels, while there was no significant effed of vitanin C on ash content in whole body. The ascorbic acid concentrations
in the shrimp hepatopancreas increased significantly with the increase of the dietary vitamin C supplementation levels, the hep2
atopancreas ascorbic acid concentrations in the shrimp with vitanin C ursupplementation was the lowest. The superoxide dismu2
tase(SOD) of shrimp serum was not affected by the dietary ascorbic aci2phosphate supplementation levels. The phenoloxidase
ad ivity, red blood count and lysozyme adivity dearessed sgnificantly when the dietary without ascorbic acid222phosphate supple2
mentation or excess of 150mg/ kg supplementation. Based on weight gain rate, survival rate and phenoloxidase activity, the optimal
didary supplementation levels of ascorbic aci@2phosphate for this die formulation was 150mg/ kg diet.

Key words: Penaeus vannamei; Ascorbic acid222phosphate; Growth; AntRdisease ability



