


1. Luria Bertani Agar (LA)

Tryptone 10           

Yeast extract 5 

NaCl 5 

Agar 15 

Distilled water 1000        

 pH 7.0 

 121 C  15 

 15  55 C

ampicillin  100 /

2. Luria Bertani Broth (LB)

Tryptone 10 

Yeast extract 5

NaCl 5

Distilled water 1000     

pH 7.0

 121 C  15 

 15 

3. Nutreint broth (NB)

Beef extract 3 

Peptone                           5

Distilled water 1000      

 pH 7.0 + 0.2 

pH

autoclave  121°C  15  15 
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3. Nutreint Agar (NA)

Beef extract                3 

Peptone                       5

Agar 15        

Distilled water 1000      

pH 7.0 + 0.2 

 121 C  15 

 15 

4. Potato dextrose agar (PDA)

          300   

Dextrose      20   

Agar           20   

Distilled water 1000      

pH 7.0+ 0.2 

 500 

 30 

 1000 

121 C  15  15 

5. Potato dextrose broth (PDB)

           300   

Dextrose     20   

Distilled water       1000        

 4 Agar pH  7.0+ 0.2 

 121 C  15  15 

6. Water agar (WA)

Distilled water      1000       

Agar 15 

Agar pH  7.0+ 0.2  121 C

 15  15 



1. 50x TAE buffer (pH 8.0)

Tris-base  242    

Glacial acetic acid  57.1 

 0.5 M EDTA 100 

Distilled water (filled up) 1,000

Tris-base EDTA•2Na Glacial acetic acid

( )  121 C  15 

 15 

2. TE buffer (100 mM Tris-HCL, 10 mM EDTA)

1 M Tris-Hcl (pH 8.0)   0.1  

0.5 M EDTA (pH 8.0)   20   

 1  121 C

 15  15 

3. 2% CTAB

2 % w/v hexadecyltrimethylammonium bromide 20     

5 M NaCl 280   

 0.25 M EDTA (pH 8.0)   80     

 1 M Tris-HCl (pH 8.0)   100   

 1  121 C

 15  15    

4. 5 M NaCl

NaCl 292     

  800  1 

 121 C  15  15 
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5.   1 M Tris-Hcl buffer (pH 8.0)

   Tris-base 121 

 800  conc. HCl   42  

 pH  8.0  1  121 C

15  15 

6.  0.5 M Ethylenediaminetetra acetic acid (EDTA) 

  EDTA  186.1 

   NaOH  20 

  800  pH  8.0 

 1  121 C  15  15 

7.  Ethydium bromide 

   5 mM EtBr 60  

   TAE buffer 250 

 EtBr  1X TAE buffer 

8.  MaFarland NO.5 

 0.5  0.048M BaCl2  (1.175 g BaCl2.2H2O  100 ml)  9.5 

 0.6 M H2 SO4  (1  concentrated H2 SO4  100 )

 1.5 x 109 cells/



1. Gram’ stain

1.1. Crystal violet

       A

Crystal violet (85% dye)             2      

Ethyl alcohol 95 %                   20      

           B

Ammonium oxalate 0.8     

Distilled water 80     

A B

A 1:10 B

1.2. Safranin O counterstain  (stock solution)

Safranin O                                 2.5     

Ethyl alcohol 95 %                  100     

 1:10 (stock Safranin O 10 

90 )

1.3. Gram’s iodine solution (mordant)

Iodine(Crystal) 1.0

Potassium iodide (KI)              2.0      

Distilled water           300     

iodine KI -

1.4. Alcohol-acetone (decolorizer)

Ethyl alcohol 95 %  250.0    

Acetone  250.0
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2. Lactophenol cotton blue

A

Lactic acid                           20    

Phenol (melted crystal)       20   

Glycerol 40    

                               20    

B

Cotton blue                       0.05    

phenol ( phenol  20 ) lactic acid, glycerol

cotton blue  ( cotton blue  1% 

 2 )



1
Staphylococcus epidermidis ATCC12208

(mm)

                               

 1  2  3

 DPK01 16.50 16.00 17.50 16.67
APK01 11.20 11.10 10.00 10.77 

 APK02 9.00 8.50 8.00 8.50 
 APK04 8.50 8.50 8.00 8.33 

 APK06 12.00 13.00 13.00     12.67 
 APK09 9.00 10.00 9.50     9.50 
 APK13 13.00 14.00 13.00 13.33 
 APK14 16.00 15.00 15.50 15.50 
 APK16 14.50 15.20 15.10 14.93 
 APK35 9.00 10.00 7.50 8.83 

APK36 15.00 13.00 14.20 14.07 
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2
Staphylococcus aureus TISTR517

(mm)

                               

 1  2  3

DPK01 14.00 14.50 14.70 14.40 
APK01 16.00 14.00 14.50 14.83 
APK02 9.00 8.50 9.00 8.83 
APK04 10.00 10.00 10.00 10.00 
APK06 10.00 10.00 9.50 9.83 
APK09 9.50 9.00 8.50 9.00 
APK13 11.00 12.50 10.00 11.17 
APK14 16.00 15.00 15.00 15.33 
APK16 12.00 13.00 12.00 12.33 
APK35 11.00 9.00 10.00 10.00 
APK36 13.00 12.00 12.50 12.50

3
Bacillus cereus TISTR687

(mm)

                               

 1  2  3

 DPK01 15.40 15.00 15.00 15.13 
 APK01 14.50 15.00 14.00 14.50 
 APK02 13.00 11.00 10.50 11.50 
 APK04 13.50 13.00 14.00 13.50 
 APK06 11.00 11.50 10.00 10.83 
 APK09 11.00 10.00 11.00 10.67 
 APK13 15.00 13.00 15.00 14.33 
 APK14 14.00 14.50 14.50 14.33 
 APK16 11.00 12.00 10.00 11.00 
 APK35 11.00 12.00 11.00 11.33 
 APK36 14.00 16.00 14.00 14.67 
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4
Escherichia coli ATCC25922 

(mm)

                               

 1  2  3

 DPK01 15.00 14.30 14.70 14.67 
 APK01 11.00 10.50 10.00 10.50 
 APK02 7.00 7.50 6.50 7.00 
 APK04 13.00 14.00 12.50 13.17 
 APK06 16.00 12.00 12.00 13.33 
 APK09 8.50 8.50 7.00 8.00 
 APK13 12.00 12.00 12.00 12.00 
 APK14 7.00 7.50 6.50 7.00 
 APK16 10.00 11.00 9.00 10.00 
 APK35 9.00 9.00 9.00 9.00 
 APK36 12.50 13.00 14.00 13.17 

5
Pseudomonas aeruginosa ATCC9027 

(mm)

                               

 1  2  3

DPK01 14.00 13.00 15.50 14.17 
APK01 12.50 13.00 13.00 12.83 
APK02 12.50 12.00 13.00 12.50 
APK04 13.00 12.50 13.00 12.83 
APK06 11.00 11.00 11.00 11.00 
APK09 9.00 8.50 8.00 8.50 
APK13 17.00 16.00 15.00 16.00 
APK14 10.00 10.00 10.00 10.00 
APK16 13.50 13.00 13.00 13.17 
APK35 9.00 8.00 8.00 8.33 
APK36 12.00 12.00 12.00 12.00 
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6
Salmonella weltevredens DMST17375

(mm)

                               

 1  2  3

DPK01 13.00 13.00 13.00 13.00 
APK01 11.50 11.00 9.50 10.67 
APK02 12.00 11.00 10.00 11.00 
APK04 11.00 11.00 11.00 11.00 
APK06 10.00 11.00 10.50 10.50 
APK09 6.50 7.00 6.50 6.67 
APK13 12.00 11.00 13.00 12.00 
APK14 7.50 7.50 7.50 7.50 
APK16 11.50 11.00 11.00 11.17 
APK35 9.00 10.00 10.00 9.67 
APK36 13.00 12.00 11.00 12.00 

7
Listeria monocytogenes DMST17303

(mm)

                               

 1  2  3

 DPK01 7.00 6.50 7.00 6.83 
 APK01 - - - - 
 APK02 9.00 9.50 8.50 9.00 
 APK04 - - - - 
 APK06 7.50 6.50 6.50 6.83 
 APK09 7.00 7.50 6.20 6.90 
 APK13 9.00 10.00 8.50 9.17 
 APK14 10.00 10.00 10.00 10.00 
 APK16 6.80 6.70 6.70 6.73 
 APK35 6.50 7.00 7.00 6.83 

APK36 11.00 10.50 11.00 10.83 



1 Staphylococcus

epidermidis ATCC12208
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2
Staphylococcus aureus TISTR517



88

3  Salmonella 

weltevredens DMST17375



89

4  Pseudomonas 

aeruginosa ATCC9027 
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5  Bacillus cereus

TISTR687
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6  Escherichia coli

ATCC25922



92

7  Listeria 

monocytogenes DMST17303



Richard A. Humber (Lacey, 1997)
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1 DPK01 ( )

 ( )



99

2 APK01 (

)  ( )



100

3 APK02 ( )

 ( )



101

4 APK04 ( )

 ( )



102

5 APK06 ( )

 ( )



103

6 APK09 ( )

 ( )



104

7 APK13 ( )

 ( )



105

8 APK14 ( )

 ( )



106

9 APK16 ( )

 ( )



107

10 APK35 ( )

 ( )



108

11 APK36 ( )

 ( )



 3  2525

 2546 

 10  6 . . .  52140

 081-6723549


