
Introduction
Due to the increasing cases of infections caused by bacteria amongst our populations in our daily environment, we decided to conduct a survey especially in our public areas with a primary aim of identifying the extent of exposure to bacterial infections and the possible remedies to these exposures. We therefore picked random public utility places picking samples and conducting tests for the presence of bacteria.
We conducted a survey to identify airborne, aero sore, bacteria in a closed area of Harold Washington College building. The area that we collected the samples was north east corner of the 11th floor. We identified these bacteria samples by colony characteristics, staining and biochemical test.
Using colony morphology to identify the bacteria characteristics, we observed these bacteria with the intentions of identifying them in different colonies in terms of form, size, color, their surface and different other characteristics. We then keep them in one place to allow them to form visible patches making it easy to conduct tests.
On the staining method, the group will largely resort to gram staining technique where we will prepare slides to stain the specimen with crystal violet through to decolonization and counterstaining to see whether the bacteria cells are either gram positive or negative depending on the resulting counterstain of the primary stains.
The bacteria types that we are likely to find in this exercise is not only restricted to be found here. They are the common types of bacteria that can be found in any common placed especially shared by people including schools, daycare facilities, hospitals and social halls. Therefore the purpose of this lab test is to identify the extent of our exposure to different forms of bacteria in creating awareness and knowledge on how to deal with same in avoiding extensive infections. 
 
Material and Method
· Collect aerosol-associated microbes
[bookmark: _GoBack]	First of all, we had labeled the bottom of BHI plate. Then we placed it on 11 floor of the college by open the lid and face up. After two hours, close the lid and kept the plate face down in the incubator at 37 Celsius for two days. After two days, we count the number of colony that shown in BHI plate. We also define shape and color of the colony.
	We will transfer our bacteria from BHI plate to the nutrient agar broth by using the burned inoculating loops taking a small amount of bacteria. Spread the bacteria to the nutrient agar broth in one the wavy line. Then take the tube to incubator at 37C for 24 hours. From now on we will use bacteria from this new test tube to examine in the experiment.

· Oxidase test
	To examine oxidase test, took bacteria from the slant by using the tip of a sterile cotton swab. Dropped oxidase reagent 1 drop on bacteria and collect the change within 20 second.
· Phenylalanine deaminase test
To examine phenylalanine deaminase, we took some of the bacteria by inoculated from agar test tube that we had prepared to the agar slant in wavy line from bottle to top. Incubated the tube at 37C for 48 hours. Then tested by adding 3 drops of 12% FeCl3 oxidase to the surface of agar slant and carefully determine if a color changed within 5 minutes.
· Monitor salt agar
	To examine monitor salt agar, we will inoculate the bacteria to salt agar plate in wavy lines. And another salt agar plate we also inoculate 3 bacteria sources which is Staphylococcus aureus, Staphylococcus epidermidis and Streptococcus pyogenes. Place both plates upside down and put it in incubator at 37C. After 48 hours of incubated identify the bacteria growth and fermentation.
· Blood agar
	For blood agar test, we did the same steps as salt agar for both of our bacteria and given bacteria sources. But after we spread the bacteria on blood agar in wavy line, we also stabbed three times on the agar near the line. Place the plate to incubate upside down for 48 hours at 37C. identify the types of hemolysis.
· Gram stain
After we can describe the colony, we prepared slide to do gram stain. We light the Bunsen burner first. We put the slide holder in metal tray and placed clean glass slide over it. Grab the inoculating loops and flamed it until loop is red, wait until it cools down. Used left hand to hold the saline tube. Open and hold the saline tube cap with right pinky finger. Flamed mouth of saline tube 3 times over the outer cone of flame. Insert flamed inoculating loops into the tube to get a saline. Spread loop of saline over the clean slide that we had prepared. Flamed mouth of saline tube. Closed the lid and place it back to the tube holder. Flamed inoculating loops again, wait until it cools down. Use the loop to get small amount of bacteria from the colony that we want to observe and spread it in a round shape over the saline on the glass slide. Flamed the slide 3 times over the outer cone of flame.

[bookmark: _Hlk1256850]	After the slide had prepared, we started stain the bacteria. First, we dropped Crystal violet over the spread area, wait for 30 seconds and rinse. Drops Iodine over the same area, also wait for 30 seconds and rinse. Drops Decolorizer over the same area, wait for 5-10 seconds and rinse. Then drops Safranin over the same area again, wait for 30 seconds and rinse. Dry the slide with the Bibulous paper. Observe the slide with microscope at 4X first and the at 100X. Once we done with the gram stain, we will start doing Phenylalanine deaminase and oxidase test.
· Citrate
Inoculate the citrate slant with needle and incubated at 37C for 24 hours. Check if there are any color change.
· Indole
Inoculate and then drop indole reagent. The color will change within 30 second.
· Methyl Red
To examine Methyl Red, we took some of the bacteria by inoculated from agar slant that we had prepared to the test tube. Using Methyl red pH indicator and checked for the color change.
· Voges Proskauer
We inoculated the bacteria from agar to test tube that contain broth. Add 3 drops of Methyl red and read the result immediately. After that drop Voges Proskauer-A for 15 drops and mixed well. And another 5 drops of Voges Proskauer-B and mixed. Shake it for 1 hours and checked on color change every 10 minutes.
· Urea
· MacKonkey
· Phenol Red Glucose
· Phenol Red Lactose
· Gelatin
· Starch
· Catalase
· Lipase
· Coagulase
· Dnase
· Bile Esculin Agar
· Nitrate

Results
[image: ]Figure 1. Airborne microbial colonies of the 11th floor at Harold Washington building , the corner of north east for the elevator after incubator for 2 days.









 Figure 2. Pictures of different bacteria that already gram stain in purple and pink.
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Figure 1 showed that some colonies have the same shape and texture, but some are not. Most of the colony are round, small and have yellow color. After we had done the gram stain most of the result came out purple that showed in figure 2 

Figure 3. Gram stain from the slant
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Figure 4. bacteria growth in the nutrient agar broth after incubated for 24 hours.
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	This figure show that our bacteria transfer was success because it have the growth after came out of the incubater.

Figure 5. the phenylalanine deaminase agar before putting into the incubator.
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[image: ]Figure 6. When oxidative deamination occurs within phenylalanine, pyruvic acid reacts with the reagent FeCl3 to produce a green hue. No color change is present without this chemical reaction.






Figure 7. Examine oxidase test If shows a purple color so it is oxidase production and If the color shown the same, so it is an oxidase negative.
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Figure 8. bacteria from building on mannitol salt agar after incubated for 48 hours
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	The result from mannitol salt agar came out with red growth but no halo so this bacterium is a Staphylococcus other than S. aureus.
Figure 9. Bacteria sources on mannitol salt agar after incubated for 48 hours[image: ]
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Figure 10. bacteria from building on blood agar after incubated for 48 hours
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The result from blood agar shown good growth with no change of medium’s color.
Figure 11. Bacteria sources on blood agar after incubated for 48 hours
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After incubated the BHI plate that collect the airborne from 11th floor of Harold Washington building for 2 days, the colony had formed. The colony that shown in the plate are round, filamentous and rhizoid. After we had done gram stain and looking through the microscope, the gram stain pictures that shown in the result is a stain from different area. So we know that the bacteria in environment have many different type even in the same area. Gram stain the result shown that bacteria we choose to examine is positive staphylococcus. The phenylalanine test came out negative, but oxidase test was positive.
The result of FeCl3 tested was negative because there is no any color change on the agar. However, the oxidase test came out positive because after we had dropped a reagent the tip of cotton swap changed to purple.
	The result from mannitol salt agar was red growth but no halo so we can say that this bacterium is a Staphylococcus other than S. aureus. Which is matched with our gram stain result. And the blood agar shown good growth but no any change so the result was negative.


Discussion
	 The bacteria samples that we collected from the 11th floor of the building had shown many types of colony which mean in our daily environment it has many types of bacteria. The bacteria that I choose to examine was identified by gram stain method. Application of crystal violet to the sample of bacterial culture collected before iodide was added to trap the primary stains in the cells. After the trapping, decolorization was done using ethanol after which we applied safranin for counterstaining. Whereby after decolorization, the bacteria appeared to remain blue, and further application of counterstain, the bacteria remained to be blue affirming that it is gram positive and it is staphylococcus.
	In the genus Staphylococci, Staphylococcus aureus and Staphylococcus epidermidis are the major source in the hospital. It can cause skin infections, food poisoning, meningitis, pneumonia, tract infections and can be linked to foreign bodies.
FeCl3 tested for the presence of phenylalanine whereby the samples were dissolved in water and adding drops of ferric chloride solution and its byproducts of phenyl pyruvic acid and ammonia. These byproducts were a result of oxidative deamination. The purpose of this experiment was to determine whether oxidative deamination occurred and if phenyl pyruvic acid and ammonia were produced to aid in bacterial growth of the inoculum. 
S. aureus and alignments when viewed under a microscope, large and round yellow colonies were visible. The cells appeared much yellow transparent to further confirm that the bacteria is β-hemolytic. Every culture presented a clear and/or golden yellow color where the bacteria was present. The result can tell that S. aureus produced hemolysins that caused red blood cells to lyse. Typically, S. aureus is not a fatal threat to humans. 
S. epidermidis is  ɣ-hemolysis coincides with current literature. The colony shown no sign of any change. Since the bacteria do not create hemolysins that threaten to deteriorate the red blood cell walls, then there is no need to fret over hemolytic disease. Even though it can sometimes prove to be a health concern when it is involved in infections acquired in hospitals.
S. pyogenes concluded as ɣ-hemolytic in this experiment. These results conflict with the expected results of β-hemolytic. As seen with S. aureus, S. pyogenes should have produced a clear (not golden yellow) form on the blood agar. 







Table 1 biochemical test
	Test
	Result
	Interpretation

	Bacteria collection
	17 colonies
4 colors
Round shape
Filamentous shape
Rhizoid shape
	

	Oxidase
	No color change
	No oxidase

	Phenylalanine deaminase
	Yellow color
	No

	Monitor salt agar
	Growth no fermentation
	Staphylococcus

	Blood agar
	Growth with green 
	Alpha

	Gram stain
	Purple color
	Positive Staphylococci

	Citrate
	No color change
	Yes

	Indole
	Yellow color
	No

	Methyl Red
	Yellow
	No

	Voges Proskauer
	Yellow
	No

	Urea
	Yellow
	No

	MacKonkey
	Growth no pink
	No

	Phenol Red Glucose
	Red
	No growth

	Phenol Red Lactose
	Red
	Growth

	Gelatin
	Yellow
	Yes

	Starch
	Colorless
	No

	Catalase
	Bubble
	Yes

	Lipase
	Blue
	Yes

	Coagulase
	Colorless
	No

	Dnase
	Colorless
	No

	Bile Esculin Agar
	Colorless
	No

	Nitrate
	Colorless
	No ZINC
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Table 2 Bacteria identification
	Group
	1st bacteria
	Similarity percentage
	Probability percentage

	Campy and Helicobacter
	Unknown taxon
	-
	-

	Enterobacteriaceae
	No matching
	-
	-

	Non-fermenters
	Acinetobacter haemolyticus
	88.3
	20.79

	Neisseriales
	No matching
	-
	-

	Pasteurellaceae
	No matching
	-
	-

	Vibrio and Aeromonas
	No matching
	-
	-

	Bacillus and Paenibacillus
	Lysinibacillus fusiformis
	97.1
	20.16

	Clostridium
	Clostridium subterminale
	83.8
	0.34

	Corynebacterium
	Pseudarthrobacter equi
	90
	12

	Lactobacillus
	No matching
	-
	-

	Listeriaceae
	Erysipelothrix inopinata
	82.7
	3.15

	Staphylococcus
	Unknown taxon
	-
	-

	Streptococcus
	Unknown taxon
	-
	-
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