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Oreochromis niloticus 0~10 

8.08 0.29 mg/ 100g CFU/g 4.79 0.60

570 80.5% 13.6% Pseudomonas spp.  36.5%

Enterobacteriaceae  14.2% Aeromonas spp.  15.3%

0 5 10 86.4% 88.9% 100.0%

80.7% 68.1% 60.0% 0~10 

P. putida P. aeruginosa

P. alcaligenes 0 5 10 52.1% 53.1% 59.3%
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S984.1 A 1005 8737 2008 06 1050 06

Speci c Spoilage Organism SSO 1

2

3 5
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1   

1.1 
Oreochromis 

niloticus
2003 9 11 12 2004 3 4

1.2  

500~650 g

Sanyo MIR 
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153  0  0.1 5  
0.1 10  0.1

2
1.3 
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0~2 0 1
2

1

20 min

1.4

TVBN TVC
1.5 TVBN

10 g 20 mL
20 mL 10%
30 min

2 100 g
N mg

1.6
10 g 90 mL 0.1%

10
3 0.1 mL

2 25 48 h
1.7  

30~150

2~3 25 24~48 h
7 8

Senstititre TREK Diagnostic Systems 
LTD

2

2.1 0~10 
1 TVBN 8.08  0.29  

mg/ 100 g CFU/g 4.79  
0.60 0 5 10
11 d 6 d 3 d 20 d 9.5 d 5 d

 TVBN 11.57  1.62  mg/ 100 g
CFU/g 6.62  0.50

TVBN 20.70
 1.40  mg/ 100 g CFU/g

7.90  0.26

1   0 5 10 TVBN
Tab.1  Microbial populations at initial stage end point of high quality life and shelf life of

 tilapia stored aerobically at 0 5 10  and the value of total volatile nitrogen

Storage period Quality index

/
Storage temperature x  SD

0 5 10

Initial time
TVBN /  mg 100-1 g-1 7.84 8.40 8.00 8.08  0.29

TVC / lg  CFU g-1 5.29 4.12 4.96 4.79  0.60

High quality life
TVBN /  mg 100-1 g-1 10.10 11.30 13.30 11.57  1.62

TVC / lg  CFU g-1 6.15 6.58 7.14 6.62  0.50

End of shelf life
TVBN /  mg 100-1 g-1 19.70 20.10 22.30 20.70  1.40

TVC / lg  CFU g-1 7.78 7.73 8.20 7.90  0.26

2.2

570
2 18 1 11 12 18

2
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80.5% 36.5%

14.2% 15.3%

13.6%

2
Tab.2 Bacterial ora composition of tilapia at initial stage

 
 

   
Bacteria

1
Sample 1

2  
Sample 2

3
Sample 3

4
Sample 4 Total

Isolations
%

Isolations
%

Isolations
%

Isolations
%

Isolations
%

 
Gram negative bacteria 205 80.8 74 80.4 78 75.7 97 83.6 459 80.5

1 Pseudomonas spp. 98 38.6 36 39.1 30 29.1 44 37.9 208 36.5
2 Enterobacteriaceae 27 10.6 8 8.7 15 14.6 16 13.8 81 14.2
3  Acinetobacter spp. 19 7.5 8 8.7 8 7.8 11 9.5 36 6.3
4  Aeromonas spp. 41 16.1 17 18.5 11 10.7 18 15.5 87 15.3

5 Flavobacterium aquatlis 5 2.0 0 0 5 4.8 0 0 10 1.8

6 4 1.6 0 0 3 2.9 0 0 7 1.2

7 Chryseomonas luteola 0 0 0 0 0 0 8 6.9 8 1.4

8 Flavimonas oryzihabitans 0 0 5 5.4 6 5.8 0 0 11 1.9

9  Psychrobacter spp. 4 1.6 0 0 0 0 0 0 4 0.7
10  Vibrio anguillarum 5 2.0 0 0 0 0 0 0 5 0.9
11 Empedobacter spp. 2 0.8 0 0 0 0 0 0 2 0.4

Gram positive bacteria 30 11.9 12 13.0 18 17.5 17 14.6 77 13.6

12   Corynebacterium spp. 7 2.8 0 0 0 0 0 0 7 1.2
13  Micrococcus roseus 13 5.1 8 8.7 11 10.7 12 10.3 44 7.8
14 Rhodococcus spp. 2 0.8 0 0 0 0 0 0 2 0.4
15 Streptococcus spp. 8 3.2 0 0 0 0 0 0 8 1.4
16 Enterococcus faecium 0 0 0 0 0 0 0 0 0 0
17 Aeromonas viridans 0 0 0 0 0 0 5 4.3 5 0.9

18
 

Staphylococcus warneri 0 0 4 4.3 7 6.8 0 0 11 1.9

No identi ed 19 7.5 6 6.5 7 6.8 2 1.7 34 6.0
Total 254 100 92 100 103 100 116 99.9 570 100

2.3

0 
40.1%

9.5%
8.6% 0 5 10 

80.7% 68.1% 60.0%
3
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3 0 5 10 
Tab.3 Bacterial species changes in tilapia during chilled storage at 0 5 10 

   
Bacteria

0 5 10 

High quality life  End of shelf life  End of shelf life  End of shelf life

Isolation % Isolation % Isolation % Isolation %

 Gram negative bacteria 231 76.0 76 86.4 64 88.9 45 100
1  Pseudomonas spp. 122 40.1 71 80.7 49 68.1 27 60.0
2 Enterobacteriaceae 29 9.5 2 2.3 0 0 0 0
3  Acinetobacter spp. 15 4.9 0 0 1 1.4 4 8.9
4  Aeromonas spp. 26 8.6 0 0 8 11.1 7 15.6
5 Flavobacterium aquatlis 9 3.0 0 0 6 8.3 0 0
7 Chryseomonas luteola 0 0 0 0 0 0 5 11.1
8 Flavimonas oryzihabitans 0 0 0 0 0 0 2 4.4
9  Psychrobacter spp. 16 5.3 3 3.4 0 0 0 0

10 Vibrio anguillarum 6 2.0 0 0 0 0 0 0
11  Empedobacter spp. 8 2.6 0 0 0 0 0 0

Gram positive bacteria 47 15.5 4 4.5 0 0 0 0
12   Corynebacterium spp. 18 5.9 2 2.3 0 0 0 0
13  Micrococcus rose 18 5.9 0 0 0 0 0 0
16 Enterococcus faecium 4 1.3 0 0 0 0 0 0
17 Aeromonas viridans 7 2.3 0 0 0 0 0 0
18 Staphylococcus warneri 0 0 2 2.3 0 0 0 0

No identi ed 26 8.6 8 9.1 8 11.1 0 0
Total 304 100 88 100 72 100 45 100

2.4
4

0 5 10 

29.3%
0

49.2% 0 5 10
52.1% 53.1%

59.3%

4
Tab.4 Species changes in dominated bacteria of tilapia

   
Bacteria

  
Initial time

0 5 10 

High quality life  End of shelf life  End of shelf life High quality life

Isolation % Isolation % Isolation % Isolation % Isolation %

1  61 29.3 60 49.2 37 52.1 26 53.1 16 59.3

2  P. aeruginosa 51 24.5 26 21.3 13 18.3 5 10.2 3 11.1

3 P. putida 39 18.8 19 15.6 21 29.6 11 22.4 6 22.2

4 P. alcaligenes 57 27.4 17 13.9 0 0 7 14.3 2 7.4

 Total 208 100.0 122 100.0 71 100.0 49 100.0 27 100.0
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3

0~10 
0 5 10 

20 d 9.5 d 5 d
9 10

1~2 11

4

80.8% 80.4%
75.7% 83.6% 36.5%

14.2% 15.3%

13.6%

61% 39%
35.8% 20.8% 9.4% 12

Chryseomonas spp. 13

1
4.79 0.60

14

0 5 10 
86.4%

88.9% 100.0% 0 

80.7% 5 10 

68.1% 60.0%

0 
5 10 

14 15

0~10 

16-17

1  Taoukis P S Koutsoumanis K Nychas G J E. Use of time 

temperature integrators and predictive modeling for shelf life 

control of chilled sh under dynamic storage conditions J . Int J 

Food Microbiol 1999 53 21 31.

2  . 

J . 2004 28 1 106 111.

3  Surendran P K Jose J Shenoy A V et al. Studies on spoilage 

of commercially important tropical shes under iced storage J . 

Fish Res 1989 7 1 9.

4  Gram L Huss H H. Microbiological  spoilage of fish and fish 

product J . Int J Food Microbiol 1996 33 121 137.

5  Gillespie N C Macrae I C. The bacterial flora of some 

Queensland sh and its ability to cause spoilage J . J Appl Bact

1975 39 91 100. 

6  . 

J . 2005 35 4 621 625.

7  . M .

2001.

8  . M .

1987 111 118.

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


6  1055

9  . J . 

1996 16(1) 35 37.

10  . 

J . 2003 3 4 46 50.

11  Surendran P K Jose J Shenoy A V et al. Studies on spoilage 

of commercially important tropical shes under iced storage J . 

Fish Res 1989 7 1 9.

12  Gram L Wedell-Neergaard C Huss H H. The bacteriology of 

fresh and spoiling Lake Victorian Nile perch Lates niloticus  

J . Int J Food Microbiol 1990 10 303 316.

13  A l - H a r b i  A  H U d d i n  N .  B a c t e r i a l  d i v e r s i t y  o f 

tilapia Oreochromis niloticus  cultured in Brackish water in 

Saudi Arabia J . Aquaculture 2005 250 566 572.

14  Gennari M Tomaselli S Cotrona V. The microflora of 

fresh and spoiled sardines Sardina pilchardus  caught in 

Adriatic Mediterranean  Sea and stored in ice J . Food 

Microbiol 1999 16 15 28.

15  Jorgensen B R Gibson D M Huss H H. Detection of special 

spoilage bacteria from sh stored at low 0  and high 20 

temperatures J . Int J Food Microbiol 1987 4 65 72.

16  Jorgensen B R Huss H H. Growth and activity of Shewanella 

putrefaciens isolated from spoiling fish J . Int J Food 

Microbiol 1989 9 51 62.

17  . 

J . 2007 14 2 301 308.

Bacterial species changes in cultured tilapia during chilled storage

YANG Xian-shi GUO Quan-you XU Zhong
 Key and Open Laboratory of Marine Estuarine Fisheries Ministry of Agriculture East China Sea Fisheries Research Institute
Chinese Academy of Fishery Sciences Shanghai 200090 China  

Abstract Bacteria activity was the main cause of fish spoilage during processing distribution and storage. 
Microbial degradation may manifest itself as spoilage that is changes in sensory properties of a food product 
rendering it unsuitable for human consumption. Different dominated spoilage microorganisms were found in 
different seafoods and may be a single species. It is very important to investigate the bacterial counts and bacterial 

ora changes for understanding its spoilage. Quality changes in tilapia stored at low temperatures 0 5  and 
10  were investigated in the aspects of sensory total volatile basic nitrogen TVBN  and total viable count 

TVC  and its bacterial ora changes were also qualitatively and quantitatively studied. The results showed 
that its freshness were excellent with TVC and the mean values of TVBN reaching 4.79 0.60  lg  CFU/g

8.08 0.29  mg/ 100 g  at the initial storage. 570 strains of bacteria were isolated at the initial storage and 
80.5% of them were gram negative bacteria a small percent of gram positive bacteria were found 13.6% . The 
predominant bacterial flora were composed of Pseudomonas spp. 36.5% Enterobacteriaceae 14.2%  and 
Aeromonas spp. 15.3% . A few percent of Acinetobacter spp. and other bacteria were also found. The growth 
of Enterobacteriaceae and Aeromonas spp. were inhibited during storage at low temperatures and then the 
composition of bacteria flora gradually became simple and the percent of gram negative bacteria which are 
suitable for low temperatures increased significantly during storage. The gram negative bacteria were 86.4%
88.9% and 100.0% at the end of shelf life at 0 5 and 10 respectively  and Pseudomonas spp. reached 
80.7% 68.1% and 60.0% respectively indicating Pseudomonas spp. was the most predominated spoilage 
bacteria of tilapia stored from 0   to 10 . The species changes of Pseudomonas spp. indicated that the major 
four species were P. fluorescens P. putida P. aeruginosa and P. alcaligenes.  P. fluorescens was the most 
dominated spoilage species of chilled-storage tilapia reaching 52.1% 53.1% and 59.3% at 0 5  and 10 
respectively Jonrual of Fishery Sciences of China 2008 15 6 1 050 1 055
Key words tilapia chilled storage bacterial ora dominated spoilage bacteria Pseudomonas spp.
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