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Pelteobagrus fulvidraco 7

VC
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Ctenopharyngodon idellus
VC

60~120 mg/kg VC VC  VC
11 VC

1.49 g VC

600 mg/kg 12 VC

5.64 g VC 441 mg/kg

VC 560 mg/kg VC
13 VC
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VC 1 217.7 mg/kg
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5  795VC

1
     Tab.1 Ingredient and nutritional composition of basal diet air-dry basis %

 Ingredients  Content  Nutritional composition  Content

 Fish meal  6.00  Moisture 10.00
 Soybean meal 22.00  Crude protein 31.70
 Cottonseed meal  8.00  Crude fat  4.00
 Rapeseed meal 20.00  Crude ash  5.87
 Wheat middle 15.95  Met  0.46
 Wheat meal 24.00  Lys  1.60
 Fish oil  0.50
 Soybean oil  0.50

 Choline Chloride  0.50
 Vitamin premix  0.25
 Mineral premix  0.50

 Monocalcium Phosphate  1.80
 Total 100 

 mg/kg VA 6000 IU VD 2000 IU VE 50 VK 5 VB1 15 VB2 15 VB3 25 VB5 30 VB6

10 VB7 0.2 VB11 3 VB12 0.03 Inositol 100 Zn 80 Fe 150 Cu 4 Mn 20 I 0.4 Co 0.1 Se 0.1 Mg 100. 
Note To Contain vitamin and mineral in diet added as premix mg/kg diet VA 6000 IU VD 2000 IU VE 50 VK 5 VB1 15 VB2 15 VB3

25 VB5 30 VB6 10 VB7 0.2 VB11 3 VB12 0.03 Inositol 100 Zn 80 Fe 150 Cu 4 Mn 20 I 0.4 Co 0.1 Se 0.1 Mg 100. 
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g  / g 100
 16

1.0 cm 0.3 cm 0.3 cm
20% HNO3

24 h
10×40

100
17

0.5 g 10 A KCl 14.90 g
EDTA-Na2 3.44 g 4.78 g 2 L pH 7.0
3 000 r/min 3 min 10 40

100

1.4.3
3 2 mL 4 000 r/

min 10 min 20 
SOD AKP

LSZ

3

1.4.4 VC

3 1 g
VC

1.4.5 SPSS11.0
LSD

P<0.05

2  

2.1 VC

2
216.0% 1.55 VC

P<0.05 P<0.05
VC 150~200 mg/kg

P>0.05

2 VC

 Tab. 2 Effects of VC on growth performance and body indices of Ctenopharyngodom idellus n=9 X SD

Item
VC / mg·kg-1  VC Supplement

0 50 100 150 200 300
/g Initial body weight   42.4 5.0   42.4 5.0   42.4 5.0   42.4 5.0   42.4 5.0   42.4 5.0
/g Final body weight 134.0 4.9 144.0 2.5 143.0 1.9 147.6 1.8 148.4 4.1 143.4 2.5

/% Weight gain 216.0 10.5 a 239.3 4.9 b 237.0 3.9 b 247.9 3.8 c 249.8 9.0 c 237.9 4.6b

   1.55 0.03a   1.37 0.02b   1.38 0.03b   1.36 0.02b   1.35 0.04b   1.41 0.04b

/% Feed conversion rate   64.5 2.90a   73.0 1.29b   72.5 1.39b   73.5 1.21b   74.1 2.17b   70.9 2.04b

201.3 9.3a 225.6 4.0b 227.7 4.4b 229.8 3.8b 235.6 6.9b 224.9 9.6b

/% Survival rate 100 100 100 100 100 100
 Length/height   4.29 0.79   4.36 0.29   4.32 0.14   4.16 0.10   4.32 0.11   4.23 0.13

/% Purtenance/body weight   9.96 0.21   9.66 0.33   9.98 0.56   9.60 0.62   10.0 0.52   9.80 0.60
/% Hepatosomatic index   2.28 0.12   2.25 0.09   2.48 0.03   2.29 0.09   2.28 0.07   2.40 0.08
 Condition factor   8.08 0.56   8.26 0.80   7.99 0.64   8.11 0.63   8.04 0.62   8.12 0.34

P < 0.05 .
Note P < 0.05 .

2.2 VC

3 VC

P>0.05
VC 50 mg/kg

100 mg/kg P<0.05 VC

150 mg/kg 200 mg/kg 300 mg/kg  

50 mg/kg 100 mg/kg P<0.05
VC

VC

300 mg/kg P<0.10
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3  VC

Tab. 3 Effects of VC in diet on muscle composition and physical indices of Ctenopharyngodom idellus
 n=9 X SD

Item
VC / mg·kg-1  VC Supplement

0 50 100 150 200 300

/% Moisture   76.0 0.36   76.2 0.87   76.5 0.60   77.0 0.73   76.9 0.44   76.5 0.67
/% Crude protein   79.7 1.90   80.2 2.17   82.0 1.32   82.3 1.69   83.0 1.65   83.0 2.00
/% Crude fat   3.67 0.40   3.68 0.25   3.99 0.46   3.37 0.29   3.72 0.06   3.35 0.13

/% Collagen   3.89 0.50 a   5.86 0.67 b   5.91 0.87 b   9.08 0.59 c 10.00 0.89 c 10.09 0.89 c

/% Water loss rate   17.8 1.59   18.0 1.18   18.2 1.84   18.5 1.64   18.8 1.71   19.6 1.59

205.8 10.6 208.5 15.4 212.4 15.3 218.7 10.8 221.0 18.2 227.6 12.1

196.0 18.7 198.5 12.3 202.0 18.7 208.2 23.9 211.4 21.2 212.2 18.1

P<0.05 .
Note P<0.05 .

2.3 VC

VC

LSZ AKP
VC 300 mg/kg LSZ

P<0.05 VC 150 mg/kg

200 mg/kg 300 mg/kg AKP
P<0.05

VC SOD P>0.05
4

4 VC

Tab. 4 Effect of VC in diet on serum non-specific immunity indecies of Ctenopharyngodom idellus
 n=9 X SD

Item
VC / mg·kg-1  VC Supplement

0 50 100 150 200 300

SOD/ U•mL 1 193.4 3.91 192.8 3.63 200.5 7.58 194.3 11.91 206.9 4.40 196.6 8.06
LSZ/ 1   5.63 0.88 a   7.00 1.09 ab   6.75 1.06 ab   6.67 0.76 ab   7.33 1.01 ab   8.00 1.32 b

AKP/  U•100 mL 1 14.65 0.62 a 14.62 2.63 a 15.30 2.48 a 21.93 3.31 b 26.51 3.31 b 27.40 3.01 b

P<0.05 .
Note P<0.05 .

2.4 VC VC

5 VC VC

VC 50 mg/kg
100 mg/kg 150 mg/kg 200 mg/kg

VC 109.3% 114.7%
116.2% 135.3% P<0.05 300 mg/kg VC

VC 50 mg/kg 100 mg/kg
150 mg/kg VC P<0.05

5 VC VC

Tab.5 Effect of VC in diet on vitamin C content in liver of Ctenopharyngodom idellus
 n=9 X SD

Item
VC / mg·kg-1  VC Supplement

0 50 100 150 200 300

VC / mg•g 1  VC content in liver 2.04 0.78 a 4.27 0.32 b 4.38 0.57 b 4.41 0.25 b 4.80 0.75 bc 5.83 0.37 c

P<0.05 .
Note P<0.05 .
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VC VC
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VC VC 53.5 mg/kg
93.4 mg/kg 4

VC

VC 150 mg/kg 300 mg/kg 5 12

VC VC

VC 600 mg/kg VC

VC

VC 441 mg/kg VC 560 mg/kg VC
 13 VC

VC 150~200 mg/kg
VC VC 300 mg/kg

VC

VC

VC 150 mg/kg 300 mg/kg 12

13 VC

42.4 g
12 13

1.49 g 5.64 g VC

VC

VC
3

Paralichthys olivaceus Temminck et Schlegel 18

 P>0.05
VC

6

P>0.05
VC

3.2 VC

VC

19

 20

8 21 22

Penaeus 
chinensis 500 mg/kg VC

17

VC

VC >300 mg/kg

VC

3.3 VC

VC VC

VC

 2

SOD LZS AKP VC

SOD

VC

Claris fuscus SOD 23

SOD 24 Eriochier 
sinensis SOD VC
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25 VC SOD
VC SOD

LZS

VC 4 000 mg/kg
Salmo salar Linnaeus

26 VC 3 000 mg/kg 762 mg/kg
500 mg/kg Salmo gaidnerii 
Richardson 27 Anguilla japonicus Tem-
minck et Schlegel 28 Pseudosciaena 
crocea 29 VC 
300 mg/kg LZS P<0.05

VC 50~200 mg/kg P>0.05
VC LSZ

AKP

VC

VC
30 VC

100~900 mg/kg VC AKP
VC

 31

VC 150~300 mg/kg AKP
VC AKP

4

VC VC VC

VC LSZ AKP
VC

150 mg/kg
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Effects of dietary vitamin C on growth meat quality and non-specific immunity 
indices of grass carp Ctenopharyngodon idellus

HU Bin1 LI Xiao-qin1 LENG Xiang-jun1 LI Jia-le1 WEN Hua 2

1. Ministry of Education Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources Shanghai Ocean University
Shanghai 200090 China 2. Yangtze River Fisheries Research Institute Chinese Academy of Fishery Sciences Jingzhou 434000
China

Abstract The study was conducted to investigate the effects of supplemental vitamin C VC  in diets on growth
meat Ctenopharyngodon idellus. Six practical diets were 
added with VC of 0 control group 50 100 150 200 and 300 mg/kg diet which was supplied as L-ascorbyl-
2-phosphate. Each diet was fed to triplicate groups of grass carp with initial body weight of 42.4±5.0  g for 60 

P<0.05 whereas feed conversion 
rates decreased P<0.05  with the increase of supplemental VC in diets. The optimal growth of grass carp was ob-

200 mg/kg VC. With supplemental VC increased
water loss rate C 
concentration in liver also increased with the increase of VC supplement P<0.05 . The activity of alkaline phos-
phatase AKP C was 150 300 mg/kg 
diet and lysozyme LSZ  activity significantly increased when supplemental VC was 300 mg/kg diet. There was 
no effect of supplemental VC in diets on the activity of superoxide dismutase SOD  P>0.05 . Results above 
indicate that growth performance meat -
proved by supplemental VC the optimal VC supplement in diet is suggested to be 
150 mg/kg. Journal of Fishery Sciences of China 2008 15 5 794 800
Key words Ctenopharyngodon idellus vitamin C growth meat quality
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