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			     Lab Practical: Identification of Bacteria #11
Intro: 
Bacteriology is the branch of microbiology dealing with the identification, study and cultivation of bacteria concerning their application in medicine, agriculture, etc. Microbes have existed for and been involved in the development of earth and its atmosphere for billions of years. Microbes are found everywhere, from the ocean to the inside and outside surfaces of plants, animals and humans. While the microbes living in and on a human have many beneficial effects, there are pathogenic bacteria that can and will cause harm to humans. Due to the intimate relationships that humans have with bacteria it is important to be able to identify and know what kind of environments theses bacteria thrive. Bacteria identification is done using a variety of methods; such as staining, viewing them under a microscope, deferential and selective medias, and biochemical test. Based on the results from the stain a scientist would then know how the bacteria would grow in certain media, and based on the growth in the different agar a scientist would then further understand what biochemical tests to perform, to further identify the bacteria based on reactions and behaviors. In this experiment, I will be identifying the two bacteria in test tube #11 using the gram staining technique, five types of media and performing four different biochemical tests.
Hypothesis: One of the bacteria in test tube # 11 is Staphylococcus aureus.
Materials and Methods:
Gram Stain: (Figure1.)
Gram stains use a primary stain: Crystal Violet, a mordant: Gram Iodine is used to intensify the primary stain, a decolorizer: acetone alcohol and a counter stain: Safranin, to differentiate between gram positive (which stains purple) and gram-negative bacteria (which stains a pink). The first steps in preparing a Gram stain is getting a clean slide, then draw a circle and label on the back of the slide. The next step is to prepare a smear, once the smear air dries, it has to be heat fixed so the bacteria does not wash off the slide during staining. After the heat fixed smear is cool we add the primary stain, crystal violet, to the smear for 1 minute. After a minute rinse the slide gently with distilled water. After rinsing with water add the mordant Gram Iodine to the smear for 1 minute. After a minute dip the slide in the decolorizer acetone alcohol for 15 to 20 seconds. Without rinsing add the counter stain Safranin to the smear for 1 minute. After a minute rinse the slide with distilled water and blot dry. After completing the stain, you can now view the smear under a microscope using immersion oil and 1000x.
Medias (Figures2 and 3)
Nutrient Agar: is an enriched agar used to culture bacteria.
Blood Agar: Blood Agar is both a differential and enriched media that contains 5%-10% sheep blood. This agar tests the ability of bacteria to partially, or completely break down blood cells.
Mannitol Salt Agar: is a selective and differential media that contains a high concentration of salt, which inhibits the growth of most bacteria but allows high salt-tolerant bacteria to grow. The media also contains the sugar mannitol and ph indicator phenol red. When bacteria ferment mannitol, acid is released into the plate causing the phenol red to turn yellow.
Phenylethly Alcohol Agar: is a selective media that is used to grow gram-positive bacteria. The active ingredient phenylethly Alcohol inhibits the growth of gram-negative bacteria. 
MacConkey Agar: is both a selective and differential agar. Ingredients like bile salts and crystal violet make the medium selective by inhibiting the growth of gram-positive bacteria while allowing the growth of gram-negative bacteria. The media also contains the sugar lactose and the ph indicator natural, which allows the media to differentiate lactose-fermenting bacteria from non-lactose fermenting bacteria. Lactose fermenting bacteria will have pink colonies while the non-lactose fermenting bacteria will have clear colonies.
Biochemical Test: (4)
TSI Slant: is a differential media used for the differentiation and identification of gram-negative enteric bacteria. The medium tests an organism’s ability to ferment the selected carbohydrates and production of hydrogen sulfide. The medium contains three sugars: glucose, lactose and sucrose, a ph indicator, two sources of sulfur, an iron salt and a general nutrient base. Bacteria that only ferment glucose will have a yellow butt and the slant would be red versus bacteria that ferments all three would have a yellow butt and yellow slant. Bacteria that produce H2S would turn the medium black and gas production is detected through bubbles or displacement in the tube.
SIM test: This test is performed to identify enteric bacteria. This medium performs three tests at the same time, indole production with the addition of the Kovac’s reagent, hydrogen sulfide production and motility. Indole production is identified by the color red at the top of the tube after the Kovac reagent is added.
Citrate test: This test is useful in the identification of Enterobacter, Klebsiella and Escheria. Both Enterobacter and Klebsiella are citrate positive while Escheria is citrate negative. The medium contain citrate as its only source of carbon, ammonium phosphate as the only source of nitrogen, and bromthymol blue as the ph indicator. When a bacteria is citrate positive the medium turns from green to a Prussian blue.
Urease test: this test id formulated for the identification of rapid urease positive organisms. This medium is help in the identification of Proteus.
Results:
Figure1. 
Figure 1. Depicts the results of my gram stain. After following the steps for doing a gram stain, my bacteria stained positive with no indication of a mixture. The shape of the bacteria was uniformly coccid. To further prove that my bacteria was in fact a gram positive bacteria I grew them in a Nutrient Agar plate, Blood Agar plate, PEA plate, MacConkey Agar plate and Mannitol Salt Agar plate. 

[image: ]Figure2.
As shown in the picture above the colonies grown in the nutrient agar, the plate labeled NA, all the colonies were the same color and the same size. In PEA plate, there was limited growth, which indicated that the initial culture was a mixture of both gram negative and gram-positive bacteria. In the Mannitol Salt streak plate, labeled MS, you can see that there was fermentation of the Mannitol sugar indicated by the yellow color change surrounding the colonies on the plate. This made me hypothesis that one of the bacteria was Staphylococcus aureus. The next plate in this photo is the MacConkey Agar the colonies in this agar turned pink indication lactose fermentation. This proved that my bacteria was mixture of both gram negative and gram positive because MacConkey is used to inhibit the growth of gram positive bacteria while allowing gram negative  bacteria to grow.
[image: ] Figure3.
Figure3 shows beta-hemolytic reaction, this is the complete brake down of hemoglobin and lyses of the RBCs, which causes the area around the colonies to be colorless. This lets me know that my bacteria have the ability to break down hemoglobin and lysis RBCs.
[image: ] Figure4.
In Figure4. The results of three of the four chemical tests done are shown. This first test tube shows the results of the TSIA slant, the butt of the slant is yellow while most of the slant remains red, indicating that the bacteria uses glucose only, bubbles and disposition of the Agar indicates that a lot of  gas was produced by both of these bacteria’s. The second test tube shows the results of the SIM test which test from Hydrogen sulfide production, indole production and motility. This bacteria is both indole and H2S negative but positive for motility. The third Test tube shows results from the citrate test, the slant of the medium is a Prussian blue making the bacteria citrate positive.
Conclusion/Discussion:
Initially I hypothesized that my bacteria was only gram positive based on the results of my gram stain and the coccid shape I saw in the microscope. I decided to wait until the cultures that I incubated on the streak plates to grow. As shown in Figure2. I saw that the bacteria had white colonies, had limited growth in PEA, growth in mannitol salt agar meaning the bacteria had a high salt tolerance and it fermented the sugar present in the agar indicating its acidic ph. The bacteria also fermented lactose in the MacConkey Agar because the colonies are pink. The Beta hemolytic in blood agar allowed eliminating E.coli as a possibility. Uncertain of what the identity of my bacteria was I chose to perform four-biochemical test that would allow me to give me information to more than one question. Once performing these tests, I was still confused because of the shapes illustrated in figure. It was until one of my fellow class mates told me not to focus on the gram stain but more on the results from my test and streak plates, was I able to make a proper identification of my bacteria. I concluded that my gram negative bacteria was Enterobacter aerogenes, because it positive for lactose fermentation which is proven in the Mannitol Salt Agar, It is positive for citrate and the purpose of the citrate test in to identify Enterobacter and Klebsilla. I concluded that my gram positive bacteria was Bacillus subtilis based on the results in the TSI slant, Bacillus is only positive for glucose fermentation  and produces gas which are the results produced in the TSI slant, both bacteria are positive for motility and negative for indole production as well as H2S.



References
“Bacteriology.” Dictionary.com, Dictionary.com, www.dictionary.com/browse/bacteriology. 
[bookmark: _GoBack]Finazzo, Susan, and Steven Obenauf. Laboratory Manual, Microbiology Fundamentals: A Clinical Approach.	2nd Edition ed., McGraw Hill.












image3.jpeg

image4.jpeg




image2.jpeg




