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is a common technique used to differentiate two  -:Gram staining
large groups of bacteria based on their different cell wall constituents. 

The Gram stain procedure distinguishes between Gram positive and 

Gram negative groups by coloring these cells red or violet. 

Principle   
Gram positive bacteria stain violet due to the presence of a thick layer of 

peptidoglycan in their cell walls, which retains the crystal violet these 

cells are stained with. Alternatively, Gram negative bacteria stain red, 

which is attributed to a thinner peptidoglycan wall, which does not retain 

the crystal violet during the decoloring process. 

Reagents: 

 Crystal violet (primary stain) 

 Iodine solution/Gram's Iodine (mordant that fixes crystal violet to 

cell wall) 

 Decolorizer (e.g. ethanol) 

 Safranin (secondary stain) 

 Water (preferably in a squirt bottle) 

procedure 

1. Make a slide of cell sample . Heat fix the sample to the slide by 

carefully passing the slide with a drop or small piece of sample on it 

through a Bunsen burner three times. 

2. Add the primary stain (crystal violet) to the sample/slide and incubate 

for 1 minute. Rinse slide with a gentle stream of water for a maximum of 

5 seconds to remove unbound crystal violet. 

3. Add Gram's iodine for 1 minute- this is a mordant, or an agent that 

fixes the crystal violet to the bacterial cell wall. 

4. Rinse sample/slide with acetone or alcohol for ~3 seconds and rinse 

with a gentle stream of water. The alcohol will decolorize the sample if it 

is Gram negative, removing the crystal violet. However, if the alcohol 

remains on the sample for too long, it may also decolorize Gram positive 

cells. 

5. Add the secondary stain, safranin, to the slide and incubate for 1 

minute. Wash with a gentle stream of water for a maximum of 5 seconds. 

If the bacteria is Gram positive, it will retain the primary stain (crystal 

violet) and not take the secondary stain (safranin), causing it to look 

violet/purple under a microscope. If the bacteria is Gram negative, it will 

lose the primary stain and take the secondary stain, causing it to appear 

red when viewed under a microscope. 
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