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3.42 3 d 3.40 P < 0.05
3 d

10 d
4.36 P < 0.05

1

P<0.05 .

Fig.1  Changes of weight of juvenile bla k seabream during 

starvation and re-feeding

Signifi ant differen es between different treatment time are shown as 

different small letters P<0.05 .

2
P<0.05  

Fig.2  Changes of ondition fa tor of juvenile bla k seabream 

during starvation and re-feeding 

Signifi ant differen es between different treatment time are shown as 

different small letters P<0.05 . 

3

P<0.05

Fig.3  Changes of hepatosomati  index of juvenile bla k 

seabream during starvation and re-feeding 

Signifi ant differen es between different treatment time are shown as 

different small letters P<0.05

2.2

1
20 d

83.09% 0 d 3 d 5 d 10 d 15 d
P < 0.05

10 d
10 d 15 d

P  > 0.05
15.99% 20 d

12.37% P < 0.05

15 d 16.57% 0 d
3 d

1.39% 1.50%

P > 0.05
15 d

20 d 1.44% 1.24%
1.26% P < 0.05

10 d 15 d
1.30% 1.32%

3 d 5 d P < 0.05
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1
Tab.1 Changes of main biochemical composition of muscle in juvenile black seabream during starvation and re-feeding 

 X SE %

Treatment time Moisture Protein Lipid Ash 

S0 79.29 0.36ab 15.99 0.05ef 1.50 0.15 1.44 0.02f

S3 79.20 0.17ab 16.11 0.03f 1.39 0.10 1.35 0.01de

S5 80.42 0.69ab 15.44 0.09de 1.58 0.03 1.41 0.01ef

S10 80.76 0.42b d 14.72 0.34 1.48 0.05 1.36 0.02def

S15 81.84 0.34 d 13.46 0.08b 1.49 0.21 1.24 0.05ab

S20 83.09 1.23e 12.37 0.02a 1.51 0.07 1.26 0.03ab

RF3 82.74 0.44 e 12.90 0.16ab 1.32 0.66 1.22 0.02a

RF5 82.77 1.70 e 13.28 0.03b 1.45 0.05 1.24 0.02ab

RF10 79.76 1.39ab 15.31 .14 d 1.61 0.03 1.30 0.01b d

RF15 78.08 0.11a 16.57 0.31f 1.70 0.18 1.32 0.02 d

1. S RF 2. 
P < 0.05 .

Note 1. S stands for starvation and the figure means days of startation RF stands for re-feeding treatment and the figure means days of re-
feeding. 2. Within the same olumn values with different supers ripts mean signifi ant differen e P < 0.05 .

2.3

2
24.00 g/L 20 d 15.00 g/L 

P < 0.05 4.53 mmol/L
20 d 1.76 mmol/L P < 0.05

5.48 mmol/L 1.59 mmol/L P < 0.05

9.31 mmol/L 2.52 mmol/L P < 0.05

20 d
5 d

3 d
0 d 3 d

P > 0.05

2
Tab.2 Changes of main biochemical composition of serum in juvenile black seabream during starvation and re-feeding 

 X SE

Treatment time
/ g•L 1

Total protein
/ mmol•L 1

Glu ose
/ mmol•L 1

Trigly eride
/ mmol•L 1

Cholesterol

S0 24.00 1.00d 4.53 0.62 5.48 0.31d 9.31 0.39de

S3 22.00 1.52 d 4.67 1.47 4.08 0.25 8.77 0.97d

S5 20.00 0.57b 4.03 0.49 3.44 0.65b 6.46 0.66
S10 19.33 1.33b 3.70 0.44b 2.46 0.53ab 4.88 0.24b

S15 18.33 0.67b 2.10 0.10ab 1.88 0.44a 4.55 0.45b

S20 15.00 0.58a 1.76  0.41a 1.59 0.29a 2.52 0.58a

RF3 19.00 1.00b 4.67 0.12 2.66 0.23ab 4.98 0.59b

RF5 27.67 1.33e 4.13 0.28 5.45 0.70d 9.01 0.33de

RF10 31.00 1.00f 4.23 0.50 6.93 0.54e 10.59 0.35ef

RF15 31.00 0.58f 3.87 0.18b 6.73 0.17e 11.14 0.36f

1. S RF 2. 
P < 0.05 .

Note 1. S stands for starvation and the figure means days of startation RF stands for re-feeding treatment and the figure means days of re-
feeding 2. Within the same olumn values with different supers ripts indi ates signifi ant differen e P < 0.05 .
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3
Tab.3 Changes of digestive enzyme activity of liver in juvenile black seabream during starvation and re-feeding 

 X SE

Treatment time
/ U•mg 1 prot

Tryptase 
/ U•g 1 prot

Lipase
/ U•mg 1 prot

Amylase 

S0 0.53 0.03 20.23 1.10ab 3.44 0.04
S3 0.56 0.15 19.40 0.20a 3.22 0.15
S5 0.49 0.02 23.54 0.89 d 2.74 0.04

S10 0.53 0.06 24.15 0.24 d 2.47 0.26
S15 0.69 0.14 31.15 1.20f 2.30 0.05
S20 0.97 0.05 27.71 0.22e 2.10 0.12
RF3 0.55 0.03 23.14 0.10b 2.99 0.31
RF5 0.59 0.07 26.17 0.72de 3.21 0.07

RF10 0.67 0.21 21.37 0.98ab 3.38 0.05
RF15 0.86 0.19 22.77 1.30b 3.47 0.04

1. S RF 2. 
P < 0.05 .

Note 1. S stands for starvation and the figure means days of startation RF stands for re-feeding treatment and the figure means days of re-
feeding 2. Within the same olumn values with different supers ripts means signifi ant differen e P < 0.05 .

2.4

3 3

P > 0.05

10 d 0.53 U/mg prot
15 d 0.69 U/mg prot

20 d 0.97 U/mg prot
3 d

0.55 U/mg prot

15 d 31.15 U/g prot
P < 0.05

10 d
21.37 U/g prot 20.23 U/g prot

P > 0.05

P > 
0.05 3.44 U/mg prot 20 d

2.10 U/mg prot
15 d

3.47 U/mg prot

3

3.1

7 8 12

1 10

Oncorhynchus 
mykiss 7~11 32 d

17 Oncorhynchus 
spp. 15.5 32 d

18 23 
3 d 5 d

5 d
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15 d
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Effects of starvation and re-feeding on body weight tissue biochemical 
composition and hepatic digestive enzyme activity in juvenile black seabream
Acanthopagrus schlegeli

LONG Zhang-qiang1 PENG Shi-ming1 CHEN Li-qiao1 LIU Chao1 ZHANG Wei1 WANG Yue1 YE Jin-yun2

1.College of Life S ien e East China Normal University Shanghai 200062 China 2. Zhejiang Institute of Freshwater Fisheries
Huzhou 313001 China

Abstact Be ause of high variation of food availability in natural aquati  systems fish may experien e different 
degrees of starvation during their growth espe ially overwinter period whi h may lead to variation in body 
weight main bio hemi al omposition of ar ass and digestive enzyme a tivities in fish. The present experiment 
was designed to study the effe ts of starvation and subsequent re-feeding on body weight main bio hemi al 
omposition of mus le and serum hepati  digestive enzyme a tivity in juvenile bla k seabream Acanthopagrus 

schlegeli  ultured in indoor aquarium at water temperature 23 26 . The fish were divided into six groups
of whi h three groups were prepared for sampling during a different periods of starvation 0 d 3 d 5 d 10 d
15 d and 20 d and the others were prepared for sampling during a different period of re-feeding 3 d 5d 10d
15 d  after 20 d starvation. Ea h treatment was assigned to tripli ate aquariums. The results were as follows 1  
body weight ondition fa tor hepatosomati  index in reased signifi antly during the starvation and all those 
were signifi antly differen t from those of initial experiment after starvation for 20 d. 2  The moisture ontent in 
mus le of bla k seabream in reased slightly while protein and ash ontent in mus le were signifi antly de reased 
during the starvation .The protein ontent de reased to 12.37% of dry body weight after 20-day-starvation whi h 
was signifi antly different from that of initial experiment P<0.05 . There was no differen e in lipid ontent during 
the starvation P>0.05 . The omposition of mus le got ba k to normal after re-feeding for 10 d. The ontents 
of protein and lipid in mus le after 15-day-re-feeding were higher than those in initial experiment. The statisti al 
analysis showed that the bla k seabream juveniles use lipid firstly and then use protein as the hief energy sour e 
to maintain their life during starvation. 3 Total protein glu ose trigly eride and holesterol in serum de reased 
signifi antly during starvation and got ba k to normal level after 5-day- re-feeding ex ept the glu ose whi h got 
the highest after re-feeding for 3 days and then de reased gradually without signifi ant differen e P>0.05 . 4 The 
a tivities of tryptase and lipase in liver in reased during starvation and almost twi e the initial experiment after 
starvation for 20 days and de reased during re-feeding. After the fish were were re-fed for 20 d the a tivities 
of tryptase and lipase in liver were higher than that of initial experiment. The amylase a tivity in liver de reased 
during starvation and in reased during re-feeding without obvious hange. Journal of Fishery S ien es of China
2008 15 4 606 614
Key words bla k seabream starvation re-feeding bio hemi al omposition digestive enzyme
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