
 
 

EXPERIMENT-4b 

DIFFERENTIAL STAINING (GRAM’S STAINING) 

AIM: To identify the given bacterial culture by gram staining method. 

PRINCIPLE:  The gram staining, developed in 1884 by Christian gram, is the most widely 

employed staining method in bacteriology. In this staining two stains are used, the first stain 

(Crystal violet) is called primary stain and the second one is called counter stain (safranin). 

Iodine solution functions as mordant i.e the iodine increase the interaction between the cell wall 

and the dye so that the cell is stained more strongly. The cell wall of gram negative bacteria 

consists of more lipopolysaccharides and hence the primary stain is decolourised with alcohol 

treatment. In case of gram positive bacteria cell wall consists of more peptidoglycans and hence 

the primary stain the crystal violet is retained even after alcohol treatment. Thus gram positive 

bacteria retain violet colour and gram negative bacteria appears pink upon safranin treatment. 

S.No Cell 

component/treatmentWith 

grams staining reagent 

Gram positive Gram negative 

1 Peptidoglycans in cell 

wall 

90% 10% 

2 Lipids Less More 

3 Teichoic acid Present Absent 

4 Crystal violet Violet Violet 

5 Iodine Mordant Mordant 

6 Alcohol Dehydration Decolourisation 

7 Saffronin Violet Pink 

 

REQUIRMENTS: Young culture of Bacillus cereus (Gram +ve), Escherichia coli (Gram-ve), 

gram    stain(Crystal violet, gram’s iodine solution and 95% of ethyl alcohol) distilled water, 

dropper, inoculating needle, blotting paper, sprit lamp, microscope with oil immersion objective. 

PROCEDURE: 

1. Prepare the smears of the two bacteria on two separate slides. 

2. Spread crystal violet over both the smears for 30 seconds and then wash off. 



 
 

3. Then spread Gram’s iodine solution over the stained smears for about 30 seconds and 

when it takes colour wash off iodine. Decolourise the smear using 95% ethyl alcohol, 

later wash with distilled water and then dry. 

4. Safranin which acts as a counter stain is spread over the decolourised smear for about 30 

seconds and then wash the slide. 

5. Allow the slide to dry. 

 

PRECAUTIONS: 

1. Always use young cultures not old than 24 hours. 

2. Avoid excess heating during fixing of smears. 

3. Decolourisation should be stopped when most of the colour is removed. 

 

OBSERVATION AND RESULTS: Examine the slides microscopically using oil immersion 

objective. Identify and classify both the bacteria culture with gram’s reaction. Make sketches of 

the morphology of culture and describe the morphology and arrangement of cells. Bacteria which 

appear as purple rods are referred as gram+ve and those appearing as pink rods are referred as 

gram-ve bacteria. 
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