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VE s VE 1.5 mm
, VE -20C
14.36 25.14 37.66 62.97 113.92  210.45 mg/kg

1
, 1
1.1 [ (7.27+0.40) g] 18
, 30 3 s
(5.0 mx1.0 mx1.5 m) 3%—5%, 2 (8:00—9:00, 16:00—
2, 2 (8:00,16:00),  17:00), 40%  60% 1,
1/3 , (24+3)C, 1/3 12h,
pH 7.31£0.2, 5.0 mg/L , 5.0 mg/L (28+£2)C,
, pH 7.31+0.2, 0.2 mg/L,
0.2 mg/L, 24h s 8 R
1.2 24h,
, 36.0% , , :
6.0% ( 18.0 kl/g, 1), VE 3, VE
( , 50%, VE , 62.97  210.45 mg/kg
) VE , VE 10 , 24h
VE 0( ) 12.5 25 50 100 200 mg/kg, , e
®1 ERENARRERKT
Tab. 1 Formulation and chemical composition of the basal diet
Ingredients Contents (%) Proximate analysis Level (%, DW)
Fish meal 20 Crude protein 36.83
Soybean meal 20 Crude lipid 6.71
Cottonseed meal 16 Crude ash 10.24
Rapeseed meal 10 Gross energy(kJ/g) 18.0
Rice bran 7
Wheat meal 21.94
Soybean oil 2
Choline chloride 0.5
Monocalcium phosphate 1.5
( VC  VE)Premix (VC and VE free)' 1
C Vitamin C 0.02
Antioxidants 0.01
Mold inhibitor 0.03
2! (mg/kg ): , 200 mg; (1%), 60 mg; (1%), 50 mg; , 30 mg; s
400 mg; , 400 mg; , 150 mg; (1%), 65 mg; , 2000 mg; , 3645.85 mg;
By, 12 mg; , 12 mg; Be( ), 8 mg; B2, 0.05 mg; Ks;, 8 mg; , 100 mg; ( Bj), 40
mg; , 50 mg; , 5 mg; , 0.8 mg; A, 25 mg; D;, 5 mg; , 150 mg; ,2584.15 mg

Note: ' Premix composition (mg/kg diet): KCI1, 200 mg; KI(1%), 60 mg; CoCly-6H,0 (1%), 50 mg; FeSO,-H,0, 400 mg; ZnSO4-H,0,
400 mg; MnSO4-H,0, 150 mg; Na,SeO;-5H,0(1%), 65 mg; MgS0O4-H,0, 2000 mg; zeolite power, 3645.85 mg; VB,, 12 mg; riboflavin, 12 mg;
VBg, 8 mg; VB,, 0.05 mg; VK3, 8 mg; inositol, 100 mg; pantothenic acid, 40 mg; niacin acid, 50 mg; folic acid, 5 mg; biotin, 0.8 mg; VA, 25
mg; VD3, 5 mg; ethoxyquin, 150 mg; wheat meal, 2584.15 mg
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& 051 b ey bR
@ b b P
’ ’ 0.0 b . 2SS
’ 14.36 25.14 113.92 210.45
VE ’ VE TR 44 EE/IN R Dietary vitamin E levels/(mg-kg ')
VE 2.0} /’ 23 .
X
(HPLC) g *
g |
’ H g . $=1.98-0.01(45.0-X)
8 : 0.15 mL/L W B 1Sk
i &
, 1 mL =3
, ,4C  12h, 3500 r/min 2
15min, -80°C 1'00 50 100 150 200 250
1Ak 4 4= REN & Dietary vitamin E levels/(mg-kg!)
(COR) I E « = =3)
ELISA , (MDA) Fig. 1 Effects of t_lietary vitamin E levels on growth of juvenile
Mylopharyngodon piceus (mean + SD, n=3)
(T-SOD) (CAT) (Duncan , P<0.05);
. The values with different superscripts are significantly different
Na'/K™-ATP > among different groups (Duncan’s multiple range test, P<0.05). The
, 2 , same applies bellow
: , Na'/K'- 22 E
ATP  (NKA) (19]
NKA VE VE
ATP ATP 1 pmol 1 (P<0.05),
ATP [nmol P/(mg-h)] VE 113.92 mg/kg
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Fig. 2 Effects of dietary vitamin E on tissue vitamin E contents of ju-
venile Mylopharyngodon piceus befor and after ammonia-nitrite stress
P (t )
P values are the comparative results (t test) of the same dose groups
before and after ammonia-nitrite stress
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Fig.3 Effects of dietary vitamin E on serum biochemical indexs of juvenile Mylopharyngodon piceus before and after ammonia-nitrite stress
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Fig. 4 Effect of dietary vitamin E on gill NKA activities of juve-
nile Mylopharyngodon piceus before and after ammonia-nitrite stress
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EFFECTS OF VITAMIN E SUPPLEMENTATION ON GROWTH, IMMUNITY OF
JUVENILE BLACK CARP (MYLOPHARYNGODON PICEUS) SUBJECTED TO
AMMONIA-NITRITE STRESS

HUANG Yun', HU Yi', WEN Hua”*?, ZHONG Lei', HUAN Zhi-Li', LI Jin-Long',
MAO Xiao-Wei'* and XIAO Tiao-Yi'
(1. College of Animal Science and Technology, Hunan Agriculture University, Changsha 410128, China; 2. Yangtze River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China; 3. Freshwater Fishery

Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China; 4.Yiyang Yihua Aquatic
Products Co. Ltd., Yiyang 413000, China)

Abstract: An 8-week feeding experiment was conducted to evaluate the effects of dietary vitamin E (VE) supplementation
on growth, immunity of juvenile black carp [initial average weight of (7.27+0.40) g] subjected to ammonia-nitrite stress.
Six practical diets were formulated to contain 14.36 (control), 25.14, 37.66, 62.97, 113.92, and 210.45 mg vitamin E
equivalent/kg diet, supplied as VE acetate. After feeding for 8§ weeks, according to growth, the black carp in control, 62.97
and 210.45 mg/kg vitamin E treatment groups were selected and subjected to ammonia-nitrite stress (20 mg/L) for 24h. The
results indicated that the dietary VE content for the maximum specific growth rate (SGR) was about 45.0 mg/kg. The vita-
min E levels in the tissues of liver, muscle and the serum were positively correlation with diet vitamin E content, and no
significant differences were observed among fish fed with the diets that had equal to or higher than 113.92 mg/kg of vita-
min E. No significant difference in gill Na’/K'-ATPase (NKA) activity were observed among these treatments. However,
with increasing diet vitamin E content, activities of total superoxide dismutase (T-SOD) and catalase (CAT) increased, and
malondialdehyde (MDA) content decreased. Each group of muscle vitamin E concentration and CAT activity were not af-
fected by ammonia-nitrite stress, although liver vitamin E concentration decreased significantly and serum VE level in-
creased in the 62.97and 210.45 mg/kg VE treatments. After the stress, T-SOD and gill NKA activities in the control group
decreased significantly and cortisol content increased significantly (P<0.05). In comparison, activities of T-SOD, NKA and
cortisol showed no significant changes. MDA content in each group increased significantly after stress. However, for the
210.45 mg/kg VE treatment group, MDA content was significantly lower than the control group (P<0.05). Our results in-
dicated that the effective VE requirement of juvenile black carp for optimal growth may be 45.0 mg/kg diet, and higher
vitamin E in diet could improve non-immune response and anti ammonia-nitrite stress ability of black carp.

Key words: Vitamin E; Mylopharyngodon pieceus; Growth; Immunity; The anti ammonia-nitrite capacity



