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1. What is the objective of Gram Stain?

	The Gram stain is most widely used staining procedure in bacteriology. It is called a differential stain since it differentiates between Gram-positive and Gram-negative bacteria. This is to detect the presence and identify the general type of bacteria or sometimes fungi (microbes) in a sample taken from the site of a suspected infection which is to generally classify bacteria grown in culture so that further identification tests can be performed and appropriate treatment given. Bacteria that have purple stain with the Gram staining procedure are called Gram-positive while those that stain pink are called Gram-negative. The terms positive and negative are simply designate two distinct morphological groups of bacteria. 
	Gram-positive and Gram-negative bacteria stain differently because of fundamental differences in the structure of their cell walls. Gram-positive and gram-negative bacteria are classified based on their ability to hold the gram stain. 
	Gram-positive cell walls have a thick peptidoglycan layer beyond the plasma membrane. These bacteria retain the crystal violet color even after they are washed with acetone or alcohol and appear as purple-colored when examined under the microscope after the gram staining. 
	Gram-negative bacteria have a double layered and wavy cell wall. The thickness of the cell wall is about 8 to 10 nanometers.  These bacteria do not retain the stain color even after they are washed with acetone or alcohol and appear as pink-colored when examined under the microscope after gram staining. Gram-negative bacteria are more resistant against antibodies because their cell wall is impenetrable.







2. Describe the principles involve in the gram staining procedure.

	There are two major groups of bacteria that can be divided into gram-positive and gram-negative. This Gram stain technique is based on the differential structure on the cellular membranes and cell walls of the two groups. When the bacteria is stained with primary stain Crystal Violet and fixed by the mordant, some of that bacteria are able to retain the primary stain and some are decolorized by alcohol. 
	Gram-positive bacteria contain highly cross-linked layer of peptidoglycan that retains the primary dye, crystal violet (CV), following the applicant of the mordant, iodine(I). The cell walls of gram-positive bacteria have a thick layer of protein-sugar complexes called peptidoglycan and lipid content is low which decolorizes the cell that cause this thick cell wall to dehydrate and shrink, which closes the pores in the cell wall and prevents the stain from exiting the cell. So, the ethanol cannot remove the Crystal Violet-Iodine complex that is bound to the thick layer of peptidoglycan of gram-positive bacteria and appears blue or purple in color. (Aryal, 2018)
	The gram-negative organisms do not have a thick cross-linked layer of peptidoglycan. The peptidoglycan is loosely distributed between the inner cell and outer cell membranes. Following the application of crystal violet and iodine, the CV-Iodine complexes are not trapped within the peptidoglycan. The cell wall takes up the CV-Iodine complex but due to the thin layer of peptidoglycan and thick outer layer which is formed of lipids, CV-Iodine complex gets washed off. When they are exposed to alcohol, decolourizer dissolves the lipids in the cell walls, which allows the crystal violet-iodine complex to leach out of the cells. Then when again stained with safranin, they take the stain and appears red in colour.








3. What is the limitation on Gram Stain?

The number of microorganisms required is very high of visualising the Gram stain. By doing Gram Staining, it may not give the best result under few conditions. The conditions are, the cell wall is damaged due to the antibiotic therapy or over heat fixation or smear, use of old cultures, uneven thickness of smear, use of old iodine solution and over decolourization of smear. 
Some Gram-positive bacteria may lose the stain easily and therefore appear as a mixture of Gram-positive and Gram-negative bacteria. When the sample is over-decolourised, the Gram-positive bacteria might appear pink and when under-decolourised Gram-negative bacteria may appear as Gram-positive. 
We may isolate two bacteria having the same Gram stain reaction and morphology, in which it may be difficult to distinguish between the different isolates. This may lead to misinterpretation. During the process of staining, the iodine and crystal violet would form a complex within the heat fixed cell, and in organisms that are gram-negative, this complex would be readily washed out by agents, such as alcohol or acetone, but would appear red as they retain only the counterstain. Gram-positive, however, would retain the complex after decolorization and would remain purple. This would result to over-decolorization from the loss of the complex and, eventually, misinterpretation. (Regoli, 2016)
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