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1
Tab.1 Ingredients and composition of experimental diet %

Ingredients
Experimental diets group

No.1 No.2 No.3 No.4 No.5 No.6

Glutamine 0.00 0.20 0.40 0.60 0.80 2.00

Fish meal 6.00 6.00 6.00 6.00 6.00 6.00

Soybean meal 25.00 25.00 25.00 25.00 25.00 25.00

Peanut meal 9.00 9.00 9.00 9.00 9.00 9.00

Rapeseed meal 15.00 15.00 15.00 15.00 15.00 15.00

Cotton meal 7.00 7.00 7.00 7.00 7.00 7.00

Wheat our 26.822 26.725 26.628 26.530 26.433 25.850
* Others* 9.60 9.60 9.60 9.60 9.60 9.60

** Vitamin mix** 0.20 0.20 0.20 0.20 0.20 0.20
*** Mineral mix*** 0.30 0.30 0.30 0.30 0.30 0.30

Choline chloride 50% 0.05 0.05 0.05 0.05 0.05 0.05

Glycine 1.028 0.925 0.822 0.720 0.617 0.000

Total 100 100 100 100 100 100

Proximate composition

Crude protein 37.48 37.87 37.46 37.09 37.40 37.37

Crude lipid 8.55 8.52 8.73 8.96 8.42 8.66

Crude ash 8.26 8.18 8.11 8.25 7.97 8.54

*  % 3.0  1.5 1.8 1.8 1.5.
** kg A 5 000 IU D 2 000 IU E 80 IU K 10mg  B1 10 mg B2 5 mg

B6 10 mg 50 mg 121 mg 500 mg 1 mg 5 mg 400 mg C 50 mg B12 0.05 mg.
*** kg 15 mg 20 mg 2 mg 1 mg 0.2 mg 0.05 mg 0.25 mg 0.06 mg 40 mg.
Note  * Others % Yeast powder 3.0 lecithin 1.5 sh oil 1.8 soya oil 1.8 calcium dihydrogen phosphate 1.5. 
**  Vitamin premix contained per kg diet Vitamin A 5000 IU Vitamin D2 2 000 IU vitamin E 80 IU vitamin K 10 mg vitamin B1 10 mg
vitamin B2 50 g vitamin B6 10 mg Vitamin B120.05 mg pantothenate acid 50 mg niacin 121 mg choline chloride 500 mg biotin 1mg folic 
acid 5mg inositol 440 mg vitamin C 50 mg vitamin B12 0.05 mg.
***  Mineral premix contained per kg diet Fe 15.0 mg  Zn 20 mg Mn 2 mg Cu 1.0 mg I2 0.2 mg Se 0.05g Co 0.25 mg Mg 0.06 mg K 40 mg.
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Weight gain rate WG % = Wt W0

100 / W0

Feed conversion rate FCR = /
Wt W0

Special growth rate SGR %  d 1

= lnWt  lnW0 100 / t
Protein ef ciency rate PER = 

 / 
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Productive protein value PPV % = 
Pt  P0 100 / 

Condition factor CF = W / L3 100
Hepatopancreas somatic index HSI % = 

g 100 / g
Head kidney body index

HKBI % = g 100/ g
Spleen body index SBI % = 

g 100 / g
Wt g W0 g

t d
Pt g P0

g W g L cm
1.4

10
5 d

Aeromonas 
hydrophila

0.2 mL/
107CFU/mL

10

9

7 d 1 h 24 h 36 h 48 h 72 h 96 h

1.5
x SD

SPSS 13.0
One-way ANOVA

P<0.05 Duncan

2

2.1

2 2
WG

SGR P>0.05
SGR

0.8%
P>0.05

P>0.05
100%

2
Tab.2 Effects of different supplementation levels of glutamine on growth performance of hybrid tilapia

n=3 x SD

% /g 
Initial body weight

/g 
Final body weight

%
WG

%  d 1

SGR
/ % 

Survival rate

0.0 9.89 0.13 35.30 1.46 256.56 11.76 2.27 0.06 100.00 0.00

0.2 9.89 0.14 35.24 2.01 256.36 23.01 2.27 0.12 100.00 0.00

0.4 9.64 0.07 36.39 0.96 277.74 11.28 2.37 0.05 100.00 0.00

0.6 9.87 0.20 36.88 3.06 273.79 38.79 2.35 0.18 100.00 0.00

0.8 9.74 0.16 37.18 2.55 285.40 19.62 2.41 0.09 100.00 0.00

2.0 9.61 0.26 37.00 2.02 285.03 13.56 2.41 0.06 100.00 0.00

2.2

3 3

P<0.05
P>0.05 0.8%

0.6% 0.8%
0.6% 0.2% 0.4%

P<0.05 2.0%
P>0.05  P>0.05

0.8%
2.0% 0.8%

0.2% 0.4% P<0.05
0.6% 2.0% P>0.05

P>0.05
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3
Tab. 3 Feed utilization of hybrid tilapia fed diets containing different supplementation levels of glutamine

n=3 x SD

/ %
Glutamine  level Feed conversion rate Protein ef ciency rate

/ %
Productive protein value 

0.0 1.74 0.05 152.67 3.09b 79.48 0.85b

0.2 1.72 0.07 157.05 3.73b 82.45 2.78b

0.4 1.69 0.06 153.63 5.62b 83.71 3.74b

0.6 1.68 0.14 167.11 7.46a 85.89 4.64ab

0.8 1.60 0.10 170.02 7.20a 92.41 6.47a

2.0 1.66 0.09 161.45 5.08ab 86.93 8.24ab

P<0.05 .
Note Values in the same row with different superscripts are signi cantly different P<0.05 .

2.3

4 4

P<0.05
P>0.05 0.4%

0.2% 0.4% 0.8% 2.0%

P<0.05 P>0.05
2.0%

P<0.05 P>0.05
0.6% 0.8%

P>0.05
0.6% 0.2%

P>0.05

4
Tab. 4 Morphology of Tilapia fed diets containing different supplementation levels of glutamine

n=3 x SD

/ %
Glutamine level Condition factor

/%
Hepatopancreas body index

/%
Head kidney body index

/%
Spleen body index

0.0 3.22 0.11ab 2.31 0.41 0.14 0.02 0.24 0.01b

0.2 3.23 0.15ab 2.24 0.24 0.17 0.03 0.23 0.05b

0.4 3.37 0.08a 2.12 0.07 0.14 0.02 0.17 0.05b

0.6 3.23 0.04ab 2.43 0.29 0.23 0.13 0.22 0.02b

0.8 3.19 0.05b 2.43 0.16 0.17 0.01 0.21 0.03b

2.0 3.21 0.01b 2.40 0.40 0.16 0.05 0.35 0.11a

P<0.05 .
Note Values in the same row with different superscripts are signi cantly different P<0.05 .

2.4

5 5

P<0.05
P>0.05 0.8%

2.0% 0.8%

P<0.05 2.0% 0.6%
P<0.05 P>0.05

0.8%
0.6% 0.6% 0.8%
2.0% 0.2% P<0.05

P>0.05
P>0.05
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5
    Tab. 5 Body composition of hybrid tilapia fed diets containing different supplementation levels of glutamine

n=3 x SD

/ %
Glutamine level

/ %
Moisture

/ %
Crude protein

/ %
Crude lipid

/ %
Crude ash

0.0 69.64 0.53ab 51.98 1.94b 31.20 2.26 14.14 1.31
0.2 69.60 0.95ab 52.01 1.33b 31.36 1.13 13.75 0.46
0.4 69.42 0.24ab 53.69 0.17ab 33.65 2.10 13.49 0.71
0.6 69.85 0.66a 54.14 0.60a 33.30 1.52 13.57 0.62
0.8 68.23 0.26c 55.57 0.36a 30.54 1.70 13.81 0.43
2.0 68.70 0.53bc 54.11 1.53a 33.64 1.57 13.06 0.14

P<0.05 .
Note Values in the same row with different lowercase superscripts mean signi cant difference P<0.05 .

2.5

6 1 h 24 h 48 h

72 h 96 h

48 h 48 h 72 h

P<0.05 48 h

72 h
2.0%

0.6% 0.8%
0.2% 0.4% P>0.05 96 h

0.8%
0.2% 0.4% P<0.05

P>0.05

6
   Tab. 6 Anti-disease ability of hybrid tilapia fed diets containing different supplementation levels of glutamine

n=3 x SD

/ %
Glutamine level

Time after challenge
1 h 24 h 48 h 72 h 96 h

0.0 100.00 0.00 93.33 5.77 76.67 20.82c 46.67 11.57c 21.33 5.01b

0.2 100.00 0.00 96.67 5.77 86.67 11.54b 76.67 20.82b 26.67 5.58b

0.4 100.00 0.00 100.00 0.00 86.67 11.54b 76.67 20.82b 26.67 5.58b

0.6 100.00 0.00 100.00 0.00 93.33 5.77a 86.67 11.54a  33.33 5.77ab

0.8 100.00 0.00 100.00 0.00 93.33 5.77a 86.67 11.54a 36.67 5.77a

2.0 100.00 0.00 96.67 5.77 86.67 11.54b 76.67 20.82b  33.33 5.77ab

P<0.05 .
Note Values in the same row with different superscripts are signi cantly different P<0.05 .
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mRNA
T3 RNA

13 FT3 FT4

IGF-

14

IGF-  mRNA  IGF-

15-16

3.2

0.2%~0.8
2.0

0.6%~2.0%
0.2

~0.8
2.0

17

18-19

9% 20% 20

21% 21 Vincent 22

0.08~8.06 mmol/L 
4.06 mmol/L

0.06 mmol/L
1.06 mmol/L 10
DNA Hankard 23

8%

3.3

P<0.05
P>0.05

24

0.6

3.4

25-26

ATP
26-27

28

25-29

30-31

ATP 31

P<0.05
P>0.05

32

33-35
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Effects of dietary glutamine on growth performance  feed utilization and anti-
disease ability of hybrid tilapia Oreochromis niloticus O. aureus

YANG Qi-hui1 2  ZHOU Qi-cun1  TAN Bei-ping1  CHI Shu-yan1  DONG Xiao-hui1  DU Chang-qian1  WANG 
Xing-fen1

1. Laboratory of Aquatic Economic Animal Nutrition and Feed Fisheries College Guangdong Ocean University Zhanjiang 
524025 China 2. Animal Nutrition Institute Sichuan Agricultural University Ya an 625014 China 

Abstract This  study was conducted to determine the effects of glutamine with different dietary supplementation 
levels 0 0.2% 0.4% 0.6% 0.8% and 2.0% on growth performance feed utilization body composition and 
anti-disease ability of juvenile hybrid tilapia Oreochromis niloticus  O. aureus for 8 weeks. Six iso-
nitrogenous and iso-energic diets were formulated as experimental diets. The results showed that the diet with 
glutamine supplementation significantly increase the protein efficiency ratio PER and productive protein 
value PPV P<0.05 but could not significantly increase the weight gain rate WG specific growth 
rate SGR feed convention ratio FCR  and survival rate of juvenile tilapia P>0.05 . The whole condition 
factor CF and spleen body index SBI were significantly affected by the dietary glutamine supplementation 
levels P<0.05 while there was no signi cant effect of glutamine supplementation levels on hepatopancrease 
body index HBI and head kidney body index HKBI  P>0.05 . There were signi cant differences P<0.05 in 
moisture and protein content of whole body  but the variations were not marked P>0.05 in lipid and ash contents 
of whole body. The challenge trial was done by intraperitoneal i.p. injection of Aeromonas hydrophila at a 
concentration of 0.2 mL/ind LD50 around 107 CFU/mL . The control group non- infective group was injected i.p. 
with 0.2 mL at 0.9% NaCl per sh. The survival rates of 48 h 72 h and 96 h after challenge against A. hydrophila 
were signi cantly affected by the dietary glutamine supplementation levels P<0.05  but survival rate at 1 h and 
24 h were not affected P>0.05 . Based on PER PPV and survival rate after challenge against A. hydrophila the 
optimal dietary supplementation levels of glutamine for this diet formulation was 0.6% 0.8%. Journal of Fishery 
Sciences of China 2008 15 6 1 016 1 023
Key words Oreochromis niloticus O. aureus glutamine growth performance feed utilization anti-
disease ability
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