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Abstract
This experiment aims to establish how the Gram stain procedure and how it is used to identify microorganisms. A mixed culture of microorganisms was being tested, whether it is gram-positive or gram-negative. Two bacterial samples were used as control specimens and included Escherichia coli and Serratia marcescens.  E. coli is a positive control, while S. marcescens was the negative control. After performing the Gram stain procedure on E. coli, it retained the crystal violet dye because it is Gram-positive. S. marcescens lost the crystal violet dye upon decolorization and had the Safranin dye color because it is Gram-negative. The mixed culture indicated the presence of Gram-positive and Gram-negative bacteria upon staining by alluding to the results of the controls.
Introduction
Gram staining is a common technique used to distinguish two large groups of bacteria based on their cell wall constituents. It does this by identifying Gram-positive and Gram-negative by coloring their cells red or violet. The procedure is based on the potency of bacterial cells to retain the crystal violet dye. Gram-positive bacteria have a higher amount of peptidoglycan and low lipid content than Gram-negative bacteria (Bio-Rad Laboratories, 2012). The cell wall of bacteria is stained by crystal violet. Gram-positive bacteria retain the crystal violet dye due to their thick peptidoglycan and therefore appear violet in color when viewed under the microscope (Beveridge, 2001). Gram-negative lose most of the crystal violet dye during the discoloration process, thereby taking the subsequent safranin dye's red color.
[bookmark: _GoBack]Escherichia coli are common Gram-positive bacteria that would test positive for the Gram stain test. Naturally, they reside in the gastrointestinal tract and are part of the normal bacterial flora. However, some strains produce toxins and cause serious infections. The harmless strains found in the GI tract benefit their hosts by producing vitamin K and preventing the intestines' colonization by pathogenic microorganisms.  It is commonly present in the environment within fecal matter (Tenaillon et al., 2010). Serratia marcescens are not part of the normal body flora but are widespread in the environment. They account for at least 1 percent of the nosocomial infections affecting surgical wounds, urinary tract, respiratory tract, and soft tissues (Hejazi and Falkiner, 1997). They have a thin peptidoglycan layer in their cell wall and high lipid content, thus test negative for the Gram stain test.
This experiment improved the Gram stain procedure's understanding and how to use it to differentiate between Gram-positive and Gram-negative bacterial groups. The different reagents used included iodine, crystal violet, 95 % alcohol, and safranin. The sample microorganisms used in the experiment include Escherichia coli, Serratia marcescens, and mixed culture. The two known bacteria were used as controls for the experiment. E. coli was used as positive control while S. marcescens was used as a negative control. These were used to identify the composition of the mixed culture.
Procedure
The gram stain procedure is done in four basic steps; adding a primary stain (crystal violet) to a heat-fixed sample, adding a mordant (iodine), decolorization using ethyl alcohol, and lastly counter-staining with safranin.
Using a sterilized inoculation loop, a drop of water was transferred into a circle drawn on the slide and spread on the area inside the circle. The inoculation loop was sterilized again by drawing into the flame. It was used to transfer a colony of bacteria from the E. coli petri dish to the sample slide upon cooling. The loop was flamed again to sterilize. Upon the evaporation of the liquid on the slide, which took 10 minutes, the bacteria on the slide were heat-fixed by passing the slide across the flame three times. A few crystal violet stain drops were added to the slide and allowed to stand for one minute before rinsing it in a beaker of water until most of the stain had been washed off. A few iodine solution drops were added and allowed to stand for one minute before rinsing it with water. The ethyl alcohol decolorizer was added to the slide placed at an angle of 45 degrees until all the color on the slide was gone. The slide was then rinsed in a beaker of water.  Drops of safranin dye were then added to the slide to counter-stain the crystal violet dye. The slide was then rinsed in water and allowed to dry completed before being viewed under the microscope. This procedure was repeated for S. marcescens and the mixed culture.
Results/Discussion
When viewed under the microscope, the E. coli sample appeared violet in color, indicating that it retained the crystal violet stain. This was positive for the Gram stain test. S. marcescens appeared red, thereby indicating that the decolorizer had removed the crystal violet stain. This was negative for the Gram stain test. The mixed culture appeared red and violet indicating that it had both Gram-positive and Gram-negative bacteria.
Conclusion
The results of this experiment indicated that E. coli is Gram-positive while S. marcescens is Gram-negative. This can be explained by the relatively thicker peptidoglycan layer and lower lipid content in E. coli, while S. marcescens has thinner peptidoglycan and higher lipid content. The mixed culture was confirmed to comprise both microorganisms.
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