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Microbiology
Q 1
Yes, if the organism is a bacillus shaped bacteria then Phenol Red (PR) Glucose Test would be a logical test to run. This is because the test, aside from being used in the differentiation of microorganism according to their fermentation reaction of carbohydrates, it is also useful in the identification of the Gram negative bacilli, Enterobacteriaceae to be specific (Aryal, 2019). It differentiates microorganisms based on their ability to ferment certain carbohydrates notably glucose, lactose, sucrose, and mannitol among many other single carbohydrates. This is because there exists some of microorganisms that can ferment glucose and not lactose and those that can ferment all these carbohydrates. In addition, the differentiation is made based on whether they ferment the carbohydrates producing acid and or gas or both. 
The principle of the test follows carbohydrate fermentation as the process used by most microorganisms to produce energy. Most of these microorganisms convert glucose to pyruvate during glycolysis with some employing alternate pathways. The test employs a fermentation medium which consists of a basal medium containing a single carbohydrate, in this case, glucose for fermentation. In addition, it may contain various color indicators to detect the production of acid from fermentation which will cause a color change in the medium. Also, a Durham tube is placed in each tube to capture any gas produced by this metabolism. The resultant fermentation patterns shown by the different organisms are useful in differentiating among the various bacterial groups or species (Aryal, 2019).
Q2
This test would, however, not be a logical test to run if the organism was a coccus shaped bacterium. This is because ideally the test is used to identify gram negative bacilli if the microorganism is established to be a bacterium. The equivalent of the PR Glucose test for the coccus shaped organisms especially the gram positive organisms would be the Mannitol Salt Agar (MSA) (Aryal, 2019). This test like the PR Glucose test, examines microorganism’s ability to utilize mannitol as a source of food. Organisms capable of utilizing this carbohydrate will equally produce acidic byproducts of fermentation that will lower the pH of the media resulting in a change of color in the phenol red, the pH indicator in this test (Aryal, 2019). 
Q3
If my organism is a coccus shaped bacterium that tests negative for lactose fermentation, I would run the cytochrome oxidase test. This test will help in differentiating between the gram positive and gram negative cocci. It is a test specifically used in the identification of Pseudomonas, Neisseria, Vibrio, and Pasteurella species which all produce oxidase enzyme. The test is conducted by way of soaking a filter paper with a few drops of oxidase reagent. The colony of the test organism is then smeared on the filter paper. If the test organism is oxidase – producing, then the phenylenediamine in the reagent will be oxidized to a deep purple color (Tadesse & Alem, 2006). The test could also be done by way of flooding the culture plate with the reagent however this technique is not in routine use since the oxidase reagent is known to rapidly kill bacteria (Tadesse & Alem, 2006). The test also assumes application in the isolation of pure Neisseria colonies from mixed bacteria colonies and it cannot be performed on colonies that produce fermentation on carbohydrates-containing media since acidity has been shown to inhibit the activity of the enzyme oxidase (Tadesse & Alem, 2006). Therefore, by conducting this test, I will be able to narrow my search to gram negative cocci that would be from the genus Neisseria or a negative oxidase test indicating gram positive cocci that could be easy to identify using one additional test such as the catalase test (Tadesse & Alem, 2006).
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