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2 2 d
5

221.7 17.4 g
1.2

26 pH 
8.16~8.25
1.3

1 6 L
300~500 g

1
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Fig. 1 Self-made instrument of close respiration
A High-order constant pressure water tank B Reservoir C

Conatant-temperature water tank D Over ow pipe E Water pipe F

Water pump G Feedwater pipe H Heat excellent I Heat exchanger 

tube J Respiratory chamber K Blank respiratory chamber L

Sealed cap M Admitting pipe N Outlet pipe O Water sample 

bottle of Oxygen P Throttle and owmeter Q Collect water cup of 

ammonia R Conatant-temperature controller

1.4  
10 15 20 

25 30  5
5 5 1

6

400 mL/min
>70 2 d 2 h

12
0.1 g

1.5
MAC-1000

Winkler
GB12763.4
1.6

1  OC TAN
OC mg O2 •kg 1•h 1 = C1 C2  V /W
TAN mg NH4 •kg 1•h 1 =  C2 C 1  V /W

C1

mg/L NH4 mg/L C2

mg/L NH4

mg/L V L/h W kg
2  AQ
3  AQ /0.33 100%

AQ 0.33
4  Q10= R2/R1

10/ t2 t1 R1 R2

t1 t2

1.7
SPSS Duncan

2

2.1
1

2 2~4 10~30 
0.718 0.080 ~ 6.294

0.195 mg•kg 1•h 1 18.412
1.775 ~ 82.914 3.855 mg•kg 1•h 1

24 h

Duncan
P<0.05

5 2 4
10~25 

5 0.8 mg•
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2

Fig.2  Ammonia excretion rate under different temperature of 

starved Lateolabrax japonicu

3

Fig.3  Relationship between average ammonia excretion rate 

and temperature in Lateolabrax japonicu

4

Fig.4  Oxygen consumption rate under different temperature 

of starved Lateolabrax japonicu

5

Fig.5  Relationship between average oxygen consumption rate 

and temperature in Lateolabrax japonica

kg 1•h 1 11~14 mg•kg 1•h 1

30 25 
2~3

An

3

An = 0.009 3t1.874 2 R2 = 0.984 1 P<0.01 O
5

O = 0.927 6t1.298  4 R2 = 0.987 1 P<0.01

1
Tab. 1 Ammonia excretion rate oxygen consumption rate AQ speci c dynamic action  values and proportion of energy 

     supply of protein at different temperatures in Lateolabrax japonica X SD

 Item
/  Temperature

10 15 20 25 30
/g  Fish weight 226.78 8.47 212.57 21.57 240.47 22.67 224.14 14.68 237.81 11.58

/ mg•kg 1•h 1 
 Ammonia Excretion rate

0.718 0.080e 1.541 0.138d 2.367 0.129c 3.435 0.118b 6.294 0.195a

/ mg•kg 1•h 1 
Oxygen consumption rate

18.412 .775e 32.719 .948d 43.655 .241c 55.725 .439b 82.914 .855a

AQ 0.039 0.0018 0.047 0.0018 0.054 0.0027 0.062 0.0024 0.076 0.0035
/% 

Proportion of energy supply of protein
11.84 14.27 16.43 18.68 23.00

Duncan  n=5 P <0.05  .
Note Duncan s multiple range test Within a row values with the same superscript are not signi cantly different at P <0.05.
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3

3.1

11

14 15

1

0.718 0.080 ~ 6.294 0.195 mg•
kg 1•h 1 16 Paralichys 
olivaceus 4.11 mg•kg 1•h 1

17 Silurus nendionalis 1.83~9.23 mg•
kg 1•h 1

11 2
4

1.06
0.13 ~ 4.84 0.30 mg•kg 1•h 1

30

1 10 30 30
10 9

4.5 AQ 1
0.039 0.076

AQ 0.33

11.84

2.2

80 12 13

ENE
16.28

24 h
2 1 2

AQ
11.84 23.00

0.063% 0.552%

2
Tab. 2 Excreting rate of endogenous nitrogen of starved Lateolabrax japonicus

 Item
/ Temperature

10 15 20 25 30
/g  Fish weight 226.78 8.47 212.57 21.57 240.47 22.67 224.14 14.68 237.81 11.58

/ mg•kg 1•h 1

Ammonia excretion rate
0.718 0.080 1.541 0.138 2.367 0.129 3.435 0.118 6.294 0.195

/ mg•kg 1•h 1

Urea excretion rate
0.180 0.020 0.385 0.047 0.592 0.032 0.859 0.029 1.574 0.043

/ mg N • kg 1•h 1

Average nitrogen excreting rate of each day
3.676 7.396 12.851 17.383 33.794

/ mg N • kg 1•h 1

Nitrogen excreting rate of every day of unit 
weight 

16.211 34.793 53.442 77.555 142.106

/ g•ind 1

Average protein content 
36.468 34.183 38.670 36.044 38.242

/%
Nitrogen excreting of every day/ protein 
nitrogen content

0.063 0.135 0.208 0.301 0.552
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3.3
Brett 21

ENE
2

16.211~142.106 mg N •
kg 1•h 1 22

25.32~184.13 mg N •kg 1•h 1

23 10.76~34.64 mg N •
kg 1•h 1

ENE

ENE 10
0.063 30  0.552%

9
9

10

1 . 

J . 2001 16 4 257 261.

2 . J . 

2003 15 73 75.

3 . 

J . 2003 8 2 123 129.

4 . 

J . 2005 29 2 172 176.

5 . 

J . 2000  19 2 233 236 .

6 . 

J . 2000  18 3 85 89 .

7 . J . 

1995  26 02 169 174.

8 . 

J . 2000 31 05 471 478.

9 . 

J . 2002 9 02 133 137.

10 . 

J . 2006 13 01

23.00 1

17 19

3.2
Q10

Q10

1 3 Q10

Q10 Q10

Kieffer 20 Q10

5~15 1.4~2.9 Q10

1.3~1.5 17 12~17 
Q10 2.86 Q10

2.32
3

20~25 Q10

10~15 Q10

25~30 
20~25 

Q10

30 Q10

2 4 30

3 Q10

Tab. 3 Q10 values of ammonia excretion rate and oxygen consumption rate in Lateolabrax japonicu

Temperature
Q10

Q10 values of ammonia excretion rate
Q10

Q10 values of oxygen consumption rate
10~15
15~20
20~25
25~30

4.602
2.359
2.106
3.356

3.158
1.780
1.629
2.214
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Effects of water temperature on metabolizability of starved Lateolabrax japonicus

SHEN Qin XU Shan-liang WANG Dan-li YAN xiao-jun
College of life Science and Biotechnology Ningbo University Ningbo 315211 China

Abstract The experiment was conducted to evaluate the effect of water temperature on ammonia excretion rate 
and oxygen consumption rate of starved Lateolabrax japonicus with body weight of 221.7 17.4 g by a self-
made closed respiration instrument. At water temperatures of 10 15 20 25  and 30 we analysed 
the changing regulation of ammonia excretion and oxygen consumption rate and discussed the proportion 
of protein which provide energy and endogenous nitrogen excretion ENE through analysing AQ specific 
dynamic action . The results showed that 1  Ammonia excretion rate and oxygen consumption rate increased 
with rising of temperature the effects of the temperature were significant for both of them P<0.05 . 2 The 
ammonia excretion rate at 30  was about 9 times higher than the ammonia excretion rate at 10 . The 
proportion of endogenous nitrogen excretion ENE  taking the containing nitrogen of body protein raised 
from 0.06% 10  to 0.55% 30 which indicated that the absolute value of the protein's energy supply was 
increased by 9 times with the increasing temperature the oxygen consumption rate was increased by 4.5 times
the AQ was only increased by 1 time the proportion of protein participating in energy supply raised from 11.84% 
to 23.00%. The energy consumption of starved Lateolabrax japonicus was mainly offered by fat and carbohydrate. 
3 The change of Q10 value proved that ammonia excretion rate was more sensitive than oxygen consumption rate 

to temperature. Q10 was minimum at 20 25 and confirmed this temperature was optimum to growth of 
Lateolabrax japonicus. Journal of Fishery Sciences of China 2008 15 3 500 505
Key words Lateolabrax japonicus; starvation temperatures ammonia excretion rate oxygen consumption 
rate AQ endogenous nitrogen excretion
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