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VE O( ) 25 50 100 200 mg/kg, 5
, 3
1
(1, VE 24.1
1.1 (614.9 £ mg/kg 40 , ,
60.5) g, , , 2 mm ,
VE DLe - , VE
1.2 50%
1 ( %)
Tab. 1 Camposition and nutrition levels of basal diet (air-dry basis)
Ingredients Content Nutrient level Content
Soybean meal 17.45 Moisture 10. 00
Cottonseed meal 15. 00 Crude protein 28. 05
Rapeseed meal 21.00 Crude fat 3.25
W heat middle 19. 00 Crude ash 5. 46
W heat meal 23.00 M et 0.40
Fish oil 0.75 Lys 1.28
Soybean oil 0.75
Choline Chloride 0.50
Vitamin pramix 0.25
M ineral premix 0.50
Monocalcium Phogphate 1.80
Total 100

(mg/kg )

Note To contain vitanin and mineral in diet added as premix (mg/kg diet) : VA, 6000 U; VD, 2000 U; VC, 100; VK, 5; VB;, 15; VB,, 15;
VB3, 25; VBs, 30; VBg, 10; VB,, 0.2; VBy, 3; VBy,, 0.03; Inositol, 100; Zn, 80; Fe, 150; Cu, 4; Mn, 20; |, 0.4; Co, 0.1; Se, 0.1; Mg, 100

1.3 = + x 100%
: (3.0m x2.5m x1.2 = (g = (am)
m), 15 0.7 m; 12 = (g9 + (g) x100%
180 14d, = (9) =+ (g) x100%
: 2 = (am) =+ (am)
8 00 17 00, 2% , 1.4.2
, : 3 ,
24h 24—28 ,pH , ;
7.6 £ 0.5, 6. 7—7.4 mg/L , - 20 , (
60d )
1.4 £ 105 (@B 6435-86)
1.4.1 : (GB\T6432—94)
24h, , (GB\T6433—94)
; 3 , -
: : ten 15 g 4
( ) 024h ,
= (9) - (9] + (9)
%x100% = (g -
= (9) = (9 (9]~ (g x100%
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(o1 159 - 20
24h 10 0 2
2 4 8 24h, , 2.1 VE
, 60d , ( 2)
= (g - 2 , 25—200 mg/kgV E
(9]~ (g) x100% (P>0.05), 200 mg/kg
1.4.3 , VE (P <
3 , 2 mL, 4000 r/min 0.10); ,
10min, - 20 , D , (P>
(T-AOC) ; 0.05)
- 20 4 , ,VE 0 mg/kg
10% ,
VE 2.2 VE
1.4.4 ( + 3 , VE
, SPSS11. 5 LD (P >0.05)
2 VE
Tab. 2 Effectsof supplemental V E on growth perfomance and body index of grass cap
index VE VE Supplement (mg/kg)
0 25 50 100 200
Initial W eight (g) 615.1+1.7 615.3+1.1 615.0+1.5 614.0+4.0 614.9+4.1
Final W eight (g) 932.6+14.0 950.3 +12.5 945.8 +11. 3 945.9+9.4 952.1+9.1
W eight gain (g) 317.5+12.9% 335.0+13. 4% 330.8+9.3% 331.9+7.8° 337.2+10.4%
W eight gain rate (%) 51.6 £2. 0% 53.5+1. 9% 53.4+1.5% 53.5+1.1% 54.8 £1.5%
Feed coefficient 2.28 +0.10% 2.17 £0.08% 2.20 +0.07% 2.19 +0.06% 2.15 +0.06%
Survival rate (%) 100% 100% 100? 100% 100%
L ength/height 4.48 £0.20? 4.64 +0. 392 4.60 +0. 282 4.70 +£0. 282 4.50 £0. 29%
Purtenance/ body weight (%) 7.69 0. 32% 7.12 £0.52% 7.67 £0.77% 7.73 £0.67% 7.64 £0.77%
Hepatosmatic index (%) 2.18 +£0.23% 2.16 +£0.21* 2.12 +0.14% 2.23+0.17% 2.40 0. 24*
Condition factor 24.10 +2. 477 24.33 +1.28°% 24.22 +1.60% 22.56 +2.30% 23.31+1.31°%
, (P<0.05);
Note: Figures in the sane row with different letters indicated significantly different (P <0. 05); The same as follows
3 VE
Tab. 3 Effectsof supplemental V E on meat canposition of grass cap (%)
index VE VE Supplement (mg/kg)
0 25 50 100 200
Moisture 76.0 0. 4* 76.2 £0.8% 76.6 +£0. 6% 76.1+0.7% 76.8 £0. 3%
Crude protein 82.7+1.2% 83.2+2.0% 83.0%1.7% 83.3+1.6% 83.0+3.6%
Crude fat 3.87 0. 40% 3.88 £0.24% 3.89 +£0.41% 3.85 +0. 272 3.82 +0.16%

Note Crude protein and crude fat are expressed as the percentage of dry matter of muscle
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4 VE 2.3 VE VE
VE 25 50 mg/kg, 2h 4h
, (P<0.05), VE 100 200 VE VE
mg/kg VE 25 50 mg/kg ( 6) 6 ., VE ,
(P <0.05) VE ,
5 VE 25mg/kg VE
, (P <0.05), VE (P <0.05),
; ) VE VE VE > 50
oh ,VE 200 mg/kg mg/kg
. 2.29%, 53.4% (P < 2.4 VE
0.05) , (P<0.05);24h ,|VE VE (7
200 mg/kg , VE 25mg/kg |, D
VE 50 100 mg/kg (P>0.05), (P<0.05); T-AOC VE
11. 4% (P <0. 05) 0—100 mg/kg , VE
,VE 200 mg/kg T-AOC
(P <0.05)
4 VE
Tab. 4 Effectsof supplemental VE on drip lossof fresh meat of grass cap (%)
Tme (h) VE VE Supplanent (mg/kg)
0 25 50 100 200
2 10.42 +1.18° 8.63 0. 69" 8.92+1.54° 5.52 +0. 95° 2.62£0.51°
4 20.83 +2.03° 15.34 £1.52° 15.72 +2.39° 11.80 +2.37° 8.81+1. 27"
5 VE
Tab.5 Effectsof supplemental V E on exudative loss of freezingmeat of grass cap (%)
Tme (h) VE VE Supplement (mg/kg)
0 25 50 100 200
0 4.91+0.51° 4.23+0.25 3.61+0.41° 2.87 0. 45° 2.29 +0.35°
2 7.28+0.62° 6.65+0.47° 5.80 +0. 43° 4.96 +0.32° 4.46 £0. 44°
4 9.24 +0.62° 8.3320.75" 7.55+0.58° 6. 67 £0. 59° 6.33 0. 68°
8 12.13 £0.93° 10.88 £ 1. 15" 9.28 £0.70° 9.37 +0.85° 9.15 0. 69°
24 18.51 1. 06 18.04 £1. 35% 17.65 1. 18%° 16. 60 +1. 15" 16. 40 0. 96°
6 VE VE
Tab. 6 Effect of supplamental VE on concentration of VE and MDA in liver and muscle of grass cap
VE VE Supplement (mg/kg)
Index
0 25 50 100 200
VE VE content in liver (4 g/g) 16.4 +2.52 23.7+2.3° 38.4+4.3° 54.9+6. 79 74.4+3.8°
MDA content in liver (rmol/g) ~ 187.9 +3.1° 171.3+2.5 142.8£1.7° 99.1+3.0° 72.8+1.0°
VE VE content in muscle @ g/g) 4.2 +0.5% 6.0£0.9% 8.1+1.6° 18.1£3.6° 22.3+2.0°
MDA content inmuscle (rmol/g)  67.0 +5.12 56.3+1.2° 40.3+2.9° 30.9+2.2¢ 22.0+2.0°
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7 VE
Tab. 7 Effect of supplemental VE on serum non-gecific immunity index of grass cap (U /mL)
ndex VE VE Supplement (mg/kg)
0 25 50 100 200
oD 103. 9 +5. 0 108.0 +3. 5 118.143.4° 131.4 +6.4° 135.5+8.2°
T-AOC 7.61 £1. 24 7.34+2.51° 7.24 £1.02° 7.11 1. 40° 12.07 +2.74°
3 VE
[25] : VE ’
3.1 VE , , o
VE VE , VE ,
VE 0 mg/kg VE , VE ,
1.45¢ 14 856%, 4 - 20
VE 80 mg/kg 34. 3% VE ,
(7.80 g) VE 8 , , , :
139. 5%, VE 25 50 mg/kg VE ,
164.1% 179.7%'"; 2]
[22] (5] , ,
VE yVE ,
, VE ,
, , 200 mg/kgVE , VE 0 mg/kg ,
, (7 VE , 80 300 mg/kg
,VE 0 mg/kg VE | VE 27.6 39.6 U/kg
, , 25—200 140.9 100.5 U /kg, (o]
mg/kgVE (M acrobrachium rosenbergii
(615 (deMan))?® & (M orone chrysops ¢ X
0, , VE ., VE M. saxatilis ¢ )™ ( Penaeus monodon) 1!
; , , 25 mg/kg VE
, VE, VE VE ,
24. 1 mg/kg, (P <0.05) ,VE
, VE 25mg/kgVE , ,
VE 49. 1 mg/kg,
VE 50 mg/kg (8] o, -,
3.2 VE , D
VE 0, - , 50—200
, , (2] mg/kgv E , 0D
VE VE 0—25mg/kg '*; ,
, 200mg/kgVE, VE 100 U /kg D VE
3d 6d(4 ) 56.7% (P < 0.05) "™ , 50—200
, 3 6 ( ) " mglkgVE oD ,
VE 18 mg/kg 50 100 mg/kgVE, ,VE ,
, D
( )™ VE
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220 420 U/kgVE

20 U/kgVE e
400 mg/kgV E 30d 60d
37.1% 67.9% (P <0.01)'*
VE
, 25—100 mg/kgV E
200 mg/kg
58.6% (P <0.05) VE ,
VE
) VE ’
GH VE 0—80 mg/kg ,
GH , VE 120 mg/kg
GS" [10]
4
(VE 24. 1 mg/kg) VE 25
mg/kg ; 25—200 mg/kg
VE ;
VE ,VE )
; D VE
VE 25 mg/kg;
,VE
200 mg/kg
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EFFECT OF SUPPL BEM ENTAL VEONM EAT QUAL ITY AND ANTIFOXIDANT
CAPACITY OF ADUL T GRASS CARP

L I XiaoQin', HU Bin', LENG Xiang-Jun', L | Jiale and WEN Hud
(1. Key Laboratory of Exploration and U tilization of Aquatic Genetic Resources Shanghai Ocean U niversity, M inistry of Education, Shanghai 201306;
2. Yangtze River Fisheries Research Institute Chinese Acadamy of Fishery Sciences Jingzhou 434000)

Abstract: A Study was conducted to investigate the effects of supplemental vitanin E (VE) in practical diet on growth,
meat quality and anti-oxidant capacity of adult grass carp (Ctenopharyngodon idellus) . Basal diet, added withVE 0 (con-
trol group) , 25, 50, 100 or 200 mg/kg, were fed to adult grass carp for 60 days The basal diet contained 28. 05% crude
protein, 3.25% crude fat and 24. 1 mg/kgV E. Adult grass cap, with body weight of (614.9 +60.5) g, were divided
into five treamentswith triplicate groups, and raised in 15 cement pools (3. 0m x 2. 5m x 1. 2m) . Fisheswere fed wice
per day (8:00 and 17: 00) with the feed intake of 2% of the body weight. Growth rate, feed conversion rate (FCR),
muscle composition, drip lossof fresh meat, exudative loss of freezing meat, V E and maleic dialdenyde (MDA) in liver
and muscle, serum SOD, total antioxidant cgpacity (T-AOC) were measured. Results showed that growvth rates of the five
groupswere 51. 6%, 53.5%, 53.4%, 53.5%, 54.8%, and FCR were 2. 28, 2.17, 2.20, 2.19, and 2. 15, regec-
tively. There was no significantly effect of supplemental VE in dietson growth and FCR of adult grass camp, but growth rate
tended to be increased and FCR tended 0 be decreased by supplemental 200mg/kgVE in diet (P <0. 10) .W ith supple-
mental VE increased, the drip lossof fresh meat and exudative loss of freezing meat decreased, but the moisture, crude
protein, crude fat of meat kept constant anong all groups The V E concentration of muscle and liver were significantly in-
creased, whereasMDA was decreased by supplemental VE (P <0. 05) . Compared with control group, V E of meat and liv-
erwere increased by 431. 0%, 353. 7%, and MDA were decreased by 67. 2%, 61. 3% by supplemental 200mg/kgVE in
diet (P <0.01) . Campared with control group, when supplemental V E was higher than 50 mg/kg, serun SOD activities
significantly increased (P < 0.05), and T-AOC was significantly higher when supplemental VE was 200mg/kg (P <
0.05) .No significant difference in srum T-AOC was observed among groups of 0, 50, 100 mg/kgVE addition
group. Reaults above showed that growth perfomance, meat quality and serum anti-oxidant cgpacity of adult grass cap
could be improved by supplemental VE in diets For adult grass cap, theV E supplement in practical diet (containingV E
24.1 mg/kg) was estimated to be 25 mg/kg according to the growth performance, or 200 mg/kg according to meat quality
and anti-oxidant cgpacity.

Key words Grass cap; VE; Growth perfomance; M eat quality; Anti-oxidant cgpacity



