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(0.37+0.01) g (2.40+0.04) cm
( 2001)
Ve Se
(Na,SeO;) Se
0 0.15mg/kg Se Se
0 30 60 90 120mg/kg Vg 10
2 mm 40°C
1 Vg Se
1 2
1.1 1.2
2x5
F 1 HEmARERRETRKF( )
Tab.1 Composition and nutrient levels of the basal diet(DM basis)
Items Content (%) Items Content (%)
Ingredients ( Se) Mineral premix (no Se) 0.5
Soybean meal 35.0 Soybean lecithin 0.2
Rice bran 12.0 Choline (50%) 0.2
Flour 12.0 Antiseptic 0.1
Wheat bran 10.0 Antioxidant 0.1
Peanut meal 10.0 Binder 0.1
Canola meal 12.0 Total 100.0
Imported fish meal 4.0 Nutrient levels
Soybean oil 2.0 Crude protein 33.43
Monocalcium phosphate 0.8 Crude lipid 7.62
Salt 0.5 Crude ash 7.29
( V) Vitamin premix (no Vi) 0.5
( E) A 2500 TU D; 1200 TU K; 60 TU 5 mg
B, 10 mg B, 10 mg Bs20 mg B,0.15 mg 40 mg 20 mg 150 mg 0.2 mg
C 150 mg
100 ( ) 30g 0.7g 0.015 g 0.14 g 0.05¢g
0.03 g 0.005 g 0.15¢g 450 ¢ 280 ¢g

Note: Vitamin premix per gram (not including Vi) vitamin A 2500 IU; vitamin D; 1200 IU; vitamin K; 60 IU; folic acid 5 mg;

thiamin 10 mg; riboflavin 10 mg; pyridoxine 20 mg; vitamin B, 0.15 mg; nicotinic acid 40 mg; Ca-pantothenate 20 mg; inositol
150 mg; biotin 0.2 mg; ascorbic acid 150 mg

Mineral premix per 100 gram (not including Se) MgS0O,-7H,0 3.0 g; KC1 0.7 g; KI 0.015 g; ZnSO4-7H,0 0.14 g; CuCl,
0.05 g; MnSO4-4H,0 0.03 g; CoCl-6H,0 0.005 g; FeSO,4-7H,0 0.15 g; KH,PO,4-H,0 45.0 g; CaCl, 280 g

Fz2 ARG VI Se WHRMER LRI EE
Tab.2 The addition amount and the measured values of Vi and Se

Group
Items
Ay A, A; Ay As B, B, B; B, Bs
_V.E 30 60 90 120 0 30 60 90 120
Vg addition level(mg/kg)
Ve 3091 56.22  85.73 117.36 14398 30.58 56.20 8525 117.86 143.40
Measured values of Vi(mg/kg)
Se

0.27 0.25 0.29 0.26 0.24 0.41 0.40 0.41 0.42 0.43
Measured values of Se(mg/kg)
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0 0.15mgkg Se Se 0 2
30 60 90 120 mg/kg Vg 10
A0 0) AxO 30) Ay 0 60) A0 90) As(0 2.1
120) B;(0.15 0) B5(0.15 30) B;3(0.15 60) B4(0.15 3 90%
90) Bs(0.15 120) 10 3 (P>0.05) Vi
50 30 100 cm*60 cmx Se (P<0.05)
60 cm 2011 Se VE
6 10 -8 19 70 d 09:00 (P<0.05)
17:00 1 h 0.15 mg/kg  Se B,
1h Ay
Se
08:00 1/3 S (P>0.05) Ve
) (26.5+£1.5)°C pH(7.1£0.1) DO(6.0-8.0) mg/L © F005) Ve  So
NH,;=N(0.03+0.01) mg/L (P<0.05)
1.3 1 Se
24h Ve ,
Y —0.6404x
15 86.098x 6409.4(R° 0.9662) Vi
10 min (4000 r/min) 67.22 mg/kg A 959
63.86-70.58 mg/kg
T-SOD GSH-PX  CAT
2.2
550°C 4 Se Ve GSH-PX
HPLC CAT (P<0.05) 0.15 mg/kg
Ve ( 2005) Se  Se T-SOD  GSH- PX
Se ( 2011) (P <0.05) CAT P 0.05)
Ve Se T-SOD CAT
1.4 (P 0.05) GSH-PX
(P <0.05)
(1) RS 100xN//N; 2 Se
T-SOD  CAT Vi
(2) RWG  100x(W,— W)/ W, v, 60-90 mg/kg Se
(3) RSG  100x(InW,— InWy)/t T-SOD GSH-PX CAT Se
(4) FC  100xW,/L;
(5) RFC 1,/(W,— Wy) 3
RS (%) Ny N;
RWG (%) W, (g W, 31 Vg Se
(g) RSG (%) ¢ Vi
(d) FC (g/em®) L, (cm) RFC A
1y (2) ( , 2009 Kocabas et al,
SPSS19.0 1999 Huang et al, 2004b) (1991)
Duncan’s (P<0.05) Vi 25 mg/kg
+

25-50 mg/kg
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£3 ARBRM VI Se HEEFT AL EE KA E( + n=3)
Tab.3 Effects of diet supplemented with vitamin E and selenium on the growth of juvenile tilapia (O. niloticus)(mean+SD, n=3)
(mg/kg)
Dietary treatments
Initial
Se Ve body RWG(%) RSG(%) RS (%) L (2) RFC Fe,
Se addition Vg addition Weight (g) (g/cm”)
Group level level
A 0 0 0.37£0.01 6392.48+318.66° 6.10£0.28°  92+1.03 1672.47+70.86° 1.46£0.03* 1.68+0.08
A, 0 30 0.37+0.01 8550.98+277.13® 6.37+0.10° 91+£1.07 1927.16+44.75% 1.3620.03"* 1.89+0.10
As 0 60 0.36+0.01 8967.15+373.78" 6.43+0.16® 93+1.03 1952.60+32.14* 1.29+0.06* 2.33+0.16
Ay 0 90 0.36+0.01 9240.48+328.57" 6.48+0.12°  93+1.06 1959.91+48.61* 1.26+0.06° 2.25+0.10
As 0 120 0.36£0.01 7436.19+£381.47% 6.17+0.13°0  93+1.04 1788.87+67.10* 1.47£0.06® 2.26+0.09
B, 0.15 0 0.37£0.01 7352.48+209.25% 6.1620.10° 98+1.02 1930.08+35.48* 1.45£0.09™ 2.29:0.12
B, 0.15 30 0.37+0.01 8127.13+247.13% 6.30+0.04*¢ 95+1.01 1927.76+6.60° 1.3420.07°¢ 1.70+0.17
B, 0.15 60 0.37+0.01 7526.40+304.98% 6.19+0.14°Y  91+1.01 1888.67+44.96® 1.53+0.05* 2.14+0.13
B, 0.15 90 0.37+£0.01 8630.43+389.52° 6.38+0.13™ 93+1.09 1968.78+15.05° 1.34+0.09°¢ 2.13+0.16
Bs 0.15 120 0.37+0.01 7654.58+199.46% 6.22+0.04°¢ 91+1.08 1948.03+67.66° 1.52+0.08%° 2.11+0.12
P P P P P P
Main effects P-value P-value  P-value P-value P-value P-value
(ANOVA)
Se 0.161 0.232 0.678 0.021 0.109 0.939
E Vi 0.009 0.010 0.874 0.018 0.028 0.175
x E SexVg 0.343 0.345 0.558 0.013 0.259 0.238

(P<0.05)

Note: Different small alphabets in the same column represent significant difference level (P<0.05), the same in the following
tables.

100001
T (%
8000} 5 \
| Ve
53 6000f Se
1 & v
EL 4000} H Se
e Se (Gaber, 2008 Lin et al, 2005
2000} , 2011) Vg Se
0 ) ) ) , | Se
0 Qﬁii;f . 50 75 1 1/(100k ; 125 Ve Lorentzen
Yk 1E KE/KF Diet vitamin E kg
iet vitamin E level/(mg-kg (1994)
! Ve Vi Vi Se Vi
Fig.1 The effect of different diet vitamin E levels on the
growth of tilapia
Vg
Vg 67.22 mg/kg(95% 63.86— Se
70.58 mg/kg) Se Vg Vi
(1994) Ve
Se Se

Huang (2004a) Vi
Lim (2009) Vg Ve Se
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Tab.4 Effects of diet supplemented with vitamin E and selenium on the antioxidant enzyme of juvenile tilapia
(0. niloticus) (MeantSD, n=3)

(mg/kg)
Dietary treatments
S v, T-SOD(U/ml) GSH-PX(U/ml) CAT(U/ml)
Group Se addition level Vg addition level
A 0 0 67.25+8.34° 659.01435.41%° 10.25+1.40°
A, 0 30 69.84+1.26™¢ 564.49+45.07° 13.86+1.01%
As 0 60 67.69+3.31% 576.37+18.34% 13.8241.58%
A4 0 90 69.80:6.11% 417.16+16.14° 13.84+1.53%
As 0 120 73.49+3.77%¢ 476.30+13.47% 18.75+1.10™
B, 0.15 0 74.74+1.87% 650.56+£25.38% 11.82+1.16%
B, 0.15 30 76.96+2.50° 640.53428.47° 9.760.98°
B; 0.15 60 73.83+1.89%° 577.19+28.91% 15.66+1.08%
B, 0.15 90 74.30+2.62% 593.00+14.21°% 16.41x1.54%*
B;s 0.15 120 68.97+4.79" 696.24+25.89° 21.38+1.05°
P P P
Main effects P-value P-value P-value
(ANOVA)
Se 0.014 0.000 0.608
E Vi 0.812 0.002 0.021
x E SexVg 0.118 0.003 0.678
Vg Se 0.15 mg/kg Se Vg 60-90 mg/kg
(2011) GSH-PX CAT T-SOD Se
Vi 0.15 mg/kg  Se
Se ( , 2008
2004)
Se Se
32 Vg Se
Se Vg GSH-PX
Ve  Se GSH-PX
GSH-PX (2010) (2004)
CAT T-SOD Ve (Ve 0 mg/kg
T-SOD  CAT 0; H,0, GSH-PX ) Se GSH-PX Se
H,0, (Fang et al, 2002) Ve Se
Se Ve GSH-PX
GSH-PX  CAT Ve T-SOD Se Vg A, GSH-PX
Ve T-SOD Vg Se
Vi
(Liu et al, 2007) ( 2009) CAT
( 2004) CAT
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Effects of Dietary Vitamin E and Selenium on the Growth and the Antioxidant
Enzyme Activity in Serum of Juvenile Tilapia (Oreochromis niloticus)
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Abstract

In this study we investigated the effects of dietary vitamin E and selenium on the growth

and the antioxidant enzyme activities in serum of juvenile tilapia (Oreochromis niloticus). A total of 1500

tilapias with an average initial body weight of (0.37+0.01) g were fed for 70 days with 10 different

practical diets according to a 2x5 factorial design: selenium was added into a basal diet at two

concentrations (0 and 0.15 mg/kg) to form two types of diets; in each type vitamin E was added at 0, 30, 60,

Corresponding author: HUANG Kai, E-mail: hkaillo@163.com
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90 or 120 mg/kg separately to form 5 groups; there were 10 groups in total; there were 3 replicates per
group with 50 tilapias; the basal diet without selenium or vitamin E served as the control. The results
showed that dietary vitamin E had significant influence on the weight gain, the specific growth rate, feed
intake, and the feed conversion ratio (P<0.05). According to the growth performance, the optimal level of
vitamin E in the diet could be 63.86—70.58 mg/kg. Dietary selenium had no significant influence on the
weight gain and the specific growth rate (P>0.05), but the weight gain was higher than the control group
when the diet was supplemented with 0.15 mg/kg selenium and 0 mg/kg vitamin E. Dietary vitamin E and
selenium had no significant influence on the growth performance (P>0.05). Dietary vitamin E
significantly influenced the activities of glutathione peroxidase (GSH-PX) and catalase (CAT) (P<0.05).
The activities of total superoxide dismutase (T-SOD) and CAT also appeared to increase along with the
elevation of the vitamin E level. Selenium had significant influence on the activities of GSH-PX and
T-SOD (P<0.05). When the added vitamin E was between 60 and 90 mg/kg, the groups with 0.15 mg/kg
selenium show an increase in the activities of T-SOD, GSH-PX and CAT compared to the groups without
selenium. Dietary vitamin E and selenium had significant interactive effect on the activity of GSH-PX
(P<0.05). In conclusion vitamin E or selenium alone could improve the growth performance and the
anti-oxidation activity in tilapias; the combination of the two may not further enhance the growth
performance but could increase the anti-oxidation activity to a greater extent.

Key words Oreochromis niloticus; Vitamin E; Selenium; Growth; Antioxidant enzyme activity
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