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 50   100 
 

 34.71±0.48 28.99±0.10  30.10±2.03     
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   0.84 - 0.89 (  3)  
   0.60 - 0.85    0.85 

  2.81 - 4.37 
 [15] 

 
   

 
 ( )  

  ( )     
       

 3    ( ) 
   [15] - [16] 

  [17]   
   50 

  100   
  
  [10]

  1.4   
 

 (   0.05)   
 0 50  100  1.81±0.05 2.59±0.04 

 3.55±0.11   
1.81±0.05 2.72±0.05  3.87±0.01  (  3) 

 ( )  
 [10]  

 (   0.05)  0 
50  100  0.32±0.04 2.77±0.34  3.31±0.92  

 0.32±0.04 1.80±0.03 
 2.72±0.76   

 0 50  100 
 (   0.05) 

  61.18 - 63.31  
61.18 - 64.64 

 50  100 
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   0.81 - 1.25  0.65 - 0.67 (  3) 
 0.10 - 1.5 [14] 

 88  0.6 - 1.6  0.9  9.4 - 10.2 [18] 
     

56.44 - 64.82  1.35 - 6.12 [19]  3.08  2.03 
  30.34   15.04    

28.67 [16]  

  1.5   
 0 50  100  

 (   0.05)  0 50  100 
  3.28±0.01 4.05±0.01  4.37±0.01  

 , . [15] 
 2.72 - 2.74 

      (  ) 
  

 
  3.28±0.01 2.91±0.01  2.81±0.01  (  3) 

   
  , . [15] 

  3.07 - 3.17 
 2.8 - 3.5  3.2  . 263-2521 [15] 

 2.83 - 2.98 [4]   
  

  
 [20] - [21]

  1.6   
    

        
 (   0.05)   

  50 
 

 50  
7.70±0.65 ( ) (  4)  100 
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   7.20±0.55 ( ) 
 

 
 

 3  

  
 

  ( )   ( )
    50 100 50 100
  ( /100 )* 34.71±0.48  29.53±0.59  30.37±1.25  28.99±0.10  29.250±0.56
  ( /100 )*  1.81±0.05  2.59±0.04  3.55±0.11  2.72±0.05  3.87±0.01
  ( /100 )* 0.32±0.04  2.77±0.34  3.31±0.92  1.80±1.31  2.72±0.76
  ( /100 )*  1.25±0.05  1.13±0.03  0.90±0.02  1.17±0.04  0.81±0.03
  ( /100 )*  0.67±0.01  0.66±0.02  0.67±0.01  0.66±0.02  0.65±0.02
 ( /100 )* 61.20±0.38  63.31±0.24  61.18±1.42  64.64±1.34  61.83±1.31

  0.89±0.01  0.84±0.02  0.88±0.01  0.85±0.01  0.86±0.01
   3.28±0.01  4.05±0.01  4.37±0.01  2.91±0.01  2.81±0.01 

 :  (   0.05)
  ns  (  > 0.05)
  *  ( )

 4 
   

     ( )   ( )
    50 100 50 100
    7.72±0.61  7.43±0.89  7.10±0.71  7.10±0.88  7.16±1.17
    7.56±0.85  7.10±0.99  7.00±0.78  6.43±1.65  6.80±1.39

   7.62±0.69  7.23±1.33  6.66±0.95  6.16±2.06  6.66±1.64
   7.27±1.41  6.86±0.97  5.86±1.22  5.60±2.15  4.86±2.20
  7.26±1.36  7.20±0.55  5.83±1.74  5.83±1.31  5.43±1.86
   7.20±0.96  7.33±0.71  6.13±1.59  6.46±0.86  5.16±1.87
   7.67±0.97  7.56±0.81  7.00±0.98  6.26±1.31  6.46±1.38
   7.43±1.35  7.23±1.22  6.76±1.19  6.53±1.56  6.13±1.67
   7.50±1.10  7.20±1.37  6.56±1.07  6.13±1.85  6.73±1.70
  7.60±0.74  7.70±0.65  6.76±1.43  6.86±0.77  6.36±1.16

 :  (  0.05)
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 2.  
  

   (  50)  
(  50)  0 2 4 6  8   
4      

 (   0.05)   
    0  

 0.85±0.01  0.87±0.01  8  (  5) 
  

 26.12±1.76 (0 )  31.07±0.53 (8 )   
  0 - 8  

 25    
(  6)  1 x 104   100  [22] - [23]

 5      
  0 - 8 

  0  2  4  6  8 
  ( /100 ) 26.12±1.76  27.12±2.08  29.21±0.34  29.53±0.59  31.07±0.53
  0.85±0.01  0.85±0.01  0.87±0.01  0.87±0.01  0.87±0.01
  4.05±0.01  4.11±0.02  4.18±0.03  4.34±0.01  4.33±0.01

 :  (   0.05)

 6 

  0  2  4  6  8 
  <25 <25 <25 <25 <25
      

   4   
0 - 8       

      
 (   0.05) 

  
0   7.40±0.50 ( ) 

 8   6.81±0.56 ( ) (  7)
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 7 

  0  2  4  6  8 
   7.46±0.51  7.26±0.59  7.13±0.51  7.12±0.63  6.93±0.58
   7.40±0.63  7.06±0.79  6.93±0.59  6.91±0.70  6.80±0.77
   7.93±0.96  7.41±0.82  7.33±0.71  7.20±0.67  6.93±1.03
  7.40±0.50  7.06±0.96  6.93±0.79  6.66±0.81  6.50±0.63
  7.06±0.88  7.01±0.84  7.00±0.75  6.80±0.77  6.93±0.96
   7.60±0.87  7.40±1.05  7.33±0.72  7.20±0.86  7.06±0.70
   7.66±0.81  7.46±0.63  7.13±0.51  7.07±0.59  6.93±0.70
   7.33±0.89  7.28±1.06  7.26±0.70  7.06±1.03  7.06±1.62
   7.40±0.63  7.26±0.70  7.13±0.74  6.80±0.69  6.53±0.63
  7.40±0.50  7.26±0.59  7.13±0.51  6.80±0.56  6.81±0.56

 :  (   0.05)
    (  > 0.05)
   9-

  50 
  

(519/2547)   
   

 
    8  

 25   
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Dialium guineense
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Rachycentron canadum

Kappaphycus alvarezii
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 (Litopenaeus 
vannamei)  

Litopenaeus vannamei

  1*  1  1

 1* 1 1

Received: October 8, 2018; Revised: December 19, 2018; Accepted: December 25, 2018

   40  
 3.13 x 104  1.50 x 107 /  

  Flavobacterium . 
  Aeromonas ., Bacillus ., Vibrio ., Staphylococcus ., 

Pseudomonas ., Corynebacterium ., Moraxella ., Enterobacter ., Proteus ., 
Serratia ., Acinetobacter ., Alcaligenes ., Pasteurella ., Citrobacter ., 
Escherichia ., Klebsiella ., Yersinia .  Shigella dysenteriae  

   

 : ; ; ; 

1   
1 Faculty of Science, Burapha University, Chon Buri
* Corresponding Author E - mail Address: subunti@buu.ac.th



76  (Litopenaeus vannamei)  

Litopenaeus vannamei

Flavobacterium Aeromonas Bacillus
Vibrio Staphylococcus Pseudomonas Corynebacterium Moraxella
Enterobacter Proteus Serratia Acinetobacter Alcaligenes Pasteurella

Citrobacter Escherichia Klebsiella Yersinia Shigella dysenteriae

Litopenaeus vannamei

 
  

 
     

  

  
 . . 2546   

 [1] 
 
 

  (Litopenaeus vannamei)   23  
  

      
   

   Vibrio 
 100   
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  [2]

  
    Pseudomonas, Acinetobacter 

 Moraxella 
  Alteromonas, Pseudomonas, Moraxella, Micrococcus  

Vibrio [3]   Vibrio 
parahaemolyticus  V. vulni  cus  [4] 

 

 1.    
31   40   . . 2548  . . 2549 

 4  
 6 - 8 

 2.   
 [5]  25   0.85 %  

225   ( )  10  
 10-1 - 10-8  0.85 %  

 0.1    
 (  3 ) 

  
37   24   /  

 ’
 [6] 

 3.   ±  
   ’

 ( )  0.05

    40  
  1  11 



78  (Litopenaeus vannamei)  

  1.50±0.07 x 107 /   5 
  3.13±1.62 x 104 /  

 ’  
 ’     Flavobacterium . 

  Aeromonas ., Bacillus ., Vibrio ., 
Staphylococcus ., Pseudomonas ., Corynebacterium ., Moraxella ., Enterobacter ., 
Proteus ., Serratia ., Acinetobacter ., Alcaligenes ., Pasteurella ., 
Citrobacter ., Escherichia ., Klebsiella ., Yersinia .  Shigella dysenteriae 

 2

 1 
  

     
  ( / )  ( / )
 1 1.03±0.15 × 105  21 4.06±0.40 × 105 

 2 1.32±0.19 × 105  22 1.09±0.12 × 106 

 3 3.93±0.77 × 104  23 2.17±0.32 × 106 

 4 6.87±1.40 × 104  24 1.09±0.03 × 105 

 5 3.13±1.62 × 104  25 5.56±0.20 × 105 

 6 1.27±0.11 × 105  26 1.64±0.19 × 105 

 7 9.83±1.82 × 104  27 2.60±1.01 × 105 

 8 2.90±0.6 × 105  28 5.00±1.73 × 104 

 9 1.47±0.13 × 106  29 1.09±0.36 × 106 

 10 3.26±0.58 × 105  30 5.73±0.56 × 105 

 11 1.50±0.07 × 107  31 7.50±0.92 × 104 

 12 3.20±0.28 × 105  32 6.73±0.99 × 104 

 13 1.15±0.07 × 107  33 1.30±0.24 × 105 

 14 9.93±1.97 × 104  34 9.13±1.01 × 104 

 15 1.23±0.37 × 105  35 9.63±1.70 × 104 

 16 1.05±0.20 × 105  36 5.35±3.75 × 104 

 17 7.80±1.13 × 104  37 4.00±0.35 × 104 

 18 5.60±0.71 × 104  38 5.70±2.00 × 104 

 19 3.76±0.70 × 105  39 8.95±0.91 × 105 

 20 3.90±0.35 × 105  40 1.22±0.28 × 105 

   (  < 0.05)
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 2  

 (%
) 

Acinetobacter  

Aeromonas

Alcaligenes

Bacillus

Citrobacter 

Corynebacterium

Enterobacter

Escherichia

Flavobacterium

Klebsiella 

Moraxella

Pasteurella 

Proteus

Pseudomonas

Serratia 

Shigella dysenteriae

Staphylococcus

Vibrio 

Yersinia 

1 
- 

10
 

- 
40

 
- 

- 
- 

- 
- 

- 
10

 
- 

- 
- 

- 
- 

40
 

- 
- 

- 
2 

- 
11

.36
 

- 
- 

- 
- 

28
.78

 
1.5

 
- 

- 
- 

- 
- 

- 
- 

- 
45

.45
 

9.8
5 

- 
- 

3 
- 

33
.46

 
- 

- 
- 

- 
- 

- 
28

.20
 

- 
- 

- 
- 

- 
- 

- 
38

.46
 

- 
- 

- 

4 
- 

- 
- 

- 
- 

- 
- 

- 
37

.68
 

- 
- 

- 
- 

- 
- 

- 
- 

47
.83

 
14

.49
 

- 
5 

- 
25

.81
 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
45

.16
 

- 
3.2

2 
25

.81
 

- 
- 

- 

6 
- 

- 
- 

- 
- 

17
.32

 
58

.27
 

- 
- 

- 
- 

- 
- 

24
.41

 
- 

- 
- 

- 
- 

- 

7 
- 

38
.78

 
- 

45
.92

 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
12

.24
 

- 
- 

5.1
0 

8 
- 

- 
24

.14
 

- 
- 

- 
31

.03
 

- 
32

.76
 

- 
- 

- 
- 

- 
- 

- 
17

.24
 

- 
- 

- 

9 
- 

- 
- 

24
.48

 
- 

- 
- 

- 
15

.31
 

- 
- 

12
.5 

- 
- 

- 
- 

48
.98

 
- 

- 
- 

10
 

- 
- 

- 
- 

- 
- 

- 
- 

25
 

- 
9.3

7 
- 

- 
28

.13
 

- 
- 

37
.5 

- 
- 

- 
11

 
- 

10
.09

 
- 

28
 

- 
- 

18
 

- 
55

.33
 

- 
- 

- 
10

 
- 

- 
- 

- 
- 

- 
2 

12
 

- 
- 

- 
- 

28
.12

 
21

.87
 

- 
- 

38
.06

 
- 

- 
- 

- 
- 

12
.5 

- 
- 

- 
- 

- 

13
 

- 
- 

- 
- 

- 
6.4

2 
- 

- 
38

.88
 

- 
- 

- 
17

.43
 

- 
- 

- 
- 

33
.94

 
- 

3.6
7 

14
 

25
.25

 
- 

- 
- 

- 
18

.18
 

- 
- 

38
.88

 
- 

- 
- 

- 
- 

- 
- 

23
.23

 
- 

- 
2.0

2 

15
 

- 
66

.67
 

- 
- 

- 
8.3

3 
- 

- 
- 

- 
- 

- 
- 

- 
25

 
- 

- 
- 

- 
- 

16
 

- 
- 

- 
47

.17
 

- 
- 

- 
- 

- 
- 

- 
- 

- 
17

.92
 

10
.38

 
- 

- 
24

.53
 

- 
- 

17
 

- 
32

.05
 

- 
28

.21
 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
39

.74
 

- 
- 
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18
 

51
.78

 
- 

- 
- 

- 
- 

- 
- 

- 
- 

25
 

- 
- 

- 
- 

- 
- 

23
.22

 
- 

- 

19
 

- 
13

.51
 

- 
- 

- 
- 

47
.03

 
- 

- 
- 

- 
- 

- 
40

.54
 

- 
- 

- 
- 

- 
- 

20
 

- 
- 

17
.95

 
- 

- 
- 

- 
- 

- 
- 

41
.03

 
- 

- 
- 

- 
- 

33
.33

 
- 

- 
7.6

9 

21
 

- 
- 

- 
37

.5 
- 

- 
- 

- 
- 

20
 

- 
- 

- 
- 

- 
- 

- 
42

.5 
- 

- 

22
 

- 
17

.43
 

- 
- 

- 
- 

- 
- 

35
.32

 
- 

- 
- 

- 
11

.93
 

- 
- 

- 
32

.11
 

- 
- 

23
 

- 
- 

- 
42

.86
 

- 
- 

19
.05

 
- 

57
.14

 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

24
 

- 
41

.28
 

- 
39

.45
 

- 
- 

- 
- 

- 
- 

- 
- 

- 
14

.68
 

- 
- 

- 
- 

- 
4.5

9 

25
 

- 
37

.5 
- 

- 
- 

- 
14

.28
 

- 
- 

- 
- 

- 
- 

33
.93

 
- 

- 
14

.28
 

- 
- 

- 
26

 
- 

- 
- 

31
.52

 
- 

- 
- 

- 
17

.58
 

- 
- 

- 
9.1

 
- 

- 
- 

20
 

20
.61

 
- 

3.0
3 

27
 

- 
34

.61
 

- 
15

.38
 

- 
- 

- 
- 

31
.25

 
- 

- 
- 

19
.23

 
- 

- 
- 

- 
- 

- 
- 

28
 

- 
- 

- 
- 

- 
20

 
- 

- 
40

 
- 

- 
20

 
- 

- 
- 

- 
- 

20
 

- 
- 

29
 

- 
24

.77
 

- 
- 

- 
24

.77
 

- 
- 

32
.11

 
- 

- 
- 

- 
18

.35
 

- 
- 

- 
- 

- 
- 

30
 

- 
- 

- 
- 

- 
- 

56
.14

 
- 

38
.59

 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
5.2

6 

31
 

- 
- 

- 
- 

- 
- 

- 
- 

57
.33

 
- 

22
.27

 
- 

- 
- 

16
 

- 
- 

- 
- 

4 
32

 
- 

- 
- 

- 
- 

25
.37

 
- 

- 
43

.28
 

- 
- 

- 
31

.34
 

- 
- 

- 
- 

- 
- 

- 

33
 

- 
16

.92
 

- 
29

.23
 

- 
- 

- 
- 

30
.77

 
- 

- 
- 

- 
17

.69
 

- 
- 

- 
- 

- 
5.3

8 

34
 

- 
38

.46
 

- 
- 

- 
- 

- 
- 

40
.66

 
- 

20
.80

 
- 

- 
- 

- 
- 

- 
- 

- 
- 

 2 
 (

)

 

 (%
) 

Acinetobacter  

Aeromonas

Alcaligenes

Bacillus

Citrobacter 

Corynebacterium

Enterobacter

Escherichia

Flavobacterium

Klebsiella 

Moraxella

Pasteurella 

Proteus

Pseudomonas

Serratia 

Shigella dysenteriae

Staphylococcus

Vibrio 

Yersinia 
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35
 

- 
- 

28
.13

 
29

.17
 

- 
- 

- 
- 

- 
- 

38
.54

 
- 

- 
- 

- 
- 

- 
- 

- 
4.1

7 
36

 
34

.12
 

- 
- 

- 
- 

27
.06

 
- 

- 
- 

- 
- 

- 
- 

17
.65

 
- 

- 
- 

21
.18

 
- 

- 

37
 

- 
50

 
- 

12
.5 

- 
- 

- 
- 

- 
- 

37
.5 

- 
15

.79
 

- 
- 

- 
- 

- 
- 

7.0
2 

38
 

- 
33

.33
 

- 
43

.86
 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

39
 

19
.10

 
5.6

2 
- 

43
.82

 
- 

- 
- 

- 
- 

- 
31

.46
 

- 
- 

- 
- 

- 
- 

- 
- 

- 

40
 

- 
- 

- 
- 

- 
- 

26
.23

 
- 

40
.98

 
- 

- 
0.8

2 
- 

- 
- 

- 
- 

27
.86

 
- 

4.1
 

  
(

) 

4 
19

 
3 

16
 

1 
9 

9 
1 

21
 

1 
9 

3 
6 

11
 

4 
1 

12
 

12
 

1 
13

 

 2 
 (

)

 

 (%
) 

Acinetobacter  

Aeromonas

Alcaligenes

Bacillus

Citrobacter 

Corynebacterium

Enterobacter

Escherichia

Flavobacterium

Klebsiella 

Moraxella

Pasteurella 

Proteus

Pseudomonas

Serratia 

Shigella dysenteriae

Staphylococcus

Vibrio 

Yersinia 
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 1. 
  

 40    
 3.13±1.62 × 104  1.50±0.07 × 107 /  

 (62.5 ) 
 105 /   , , . [7] 

 105 /  
 40  

 
 

       
 

    1 
 Flavobacterium .  
   Flavobacterium 

 [8]   
  , , . [9]  Flavobacterium 

  
  

 2  Aeromonas .  Aeromonas . 
    Aeromonas . 

 [10]   
  

 [11] 
  3  Bacillus . 

   
 [3] Bacillus  [12] 

 4  Vibrio .  Staphylococcus . 
 Vibrio .   Vibrio  

( ) [13]  [11]  
Staphylococcus .  

  Staphylococcus .  
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 5  Pseudomonas .  Pseudomonas 
 [10]

     Corynebacterium ., 
Moraxella ., Enterobacter ., Proteus .  Serratia .  Corynebacterium . 

 [3], [14]  Moraxella . 
 [3]  

 [15]  Enterobacter . 
 [16]  Proteus . 

 16.7 - 22.2  
 Proteus . [3]  Proteus . 

 [17]  Serratia . 
  [10] 

   Acinetobacter ., Alcaligenes ., Pasteurella ., 
Citrobacter ., Klebsiella ., Yersinia .,  Shigella dysenteriae 

 Alcaligenes .  Acinetobacter .  
 [16] 

  Pasteurella . 
 [18] 

 Pasteurella . 
 Citrobacter .  

    Klebsiella . 
 [10]   Yersinia . 
  

  Shigella dysenteriae  5  Shigella 
   Shigella dysenteriae 

   [19]  Shigella 
  Shigella 

    [20]  
103 /   Shigella  63  

 5  [12]    Pseudomonas . Alcaligenes . 
Acinetobacter .  Citrobacter .  , ., . [21] 

  Alcaligenes, Flavobacteria, Acinetobacter  Pseudomonas 
  Aeromonas, Proteus, Citrobacter, Vibrio 

 Acinetobacter  [22] 
 
   



84  (Litopenaeus vannamei)  

 2.  
  

    40  

 3    1 
  [23]   ( ) 

 5.0 × 106 /   5   
  2  

  ( ) 
 1.0 × 105 /   2 

 62.5   3   ( )  
1 × 106 /   [24] 

 15 
   

 
       

 
 

 
 

 
 .      
 

Litopenaeus vannamei
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Flavobacterium psychrophilum

Vibrio

Pasteurella



86  (Litopenaeus vannamei)  

Shigella dysenteriae S.  exneri

Shigella

Scomberomorus maculatus
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 Perna viridis 
  

Perna viridis

  1  2  2  3  1*

 

Received: September 27, 2018; Revised: December 20, 2018; Accepted: December 27, 2018

   
 

 . . 2008  
 
 Perna viridis   . . 1994  1995 

 49 /   
    32 73  16 /    

 . . 2004   
 35 /   

 70 /    . . 2008 
 

1   
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2    5  
2 Chemical Metrology and Biometry Department, National Institute of Metrology, Klong 5, Klong Luang, 
 Pathumthani
3   
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