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Introduction


Purpose

The purpose of the experiment of the use of differential, selective and enriched media will introduce “the use and function of specialized media for the selection and differentiation of microorganisms.” (Rudolph 89) Using the following experiment and results will aid in isolating, charactering and identifying bacteria. 
Materials and Methods

· Broth cultures of: Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Staphylococcus epidermidis, S. pyogenes and Enterobacter aerogenes.
· Media: 
· 1 plate of Phenylethyl alcohol agar (PeA)
· 2 plates of Mannitol salt agar (MSA)
· 1 plate of MacConkey agar (MAC)
· 1 plate of Eosin-methylene blue agar (EMB)
· 1 plate of Blood agar (TSA)
· Bunsen burner
· Loop
· Marker
· Parafilm
1. Label each plate with the organism name and type of media which is being used. Divide and label plates as shown below. 
a. Phenylethyl alcohol agar (PeA)- E. coli, S. aureus, E. faecalis
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b. Mannitol salt agar (MSA)- S. aureus, S. pyogenes, S. epidermidis, E. coli


c. MacConkey agar (MAC)- E. coli, E. aerogenes, S. aureus

d. Eosin-methylene blue agar (EMB)- E. coli, E. aerogenes, S. aureus
e. Blood agar (TSA)- E. faecalis, S. epidermidis, S. pyogenes
· Streak and stab with loop

2. Using sterile techniques, inoculate each of the media with the corresponding organisms:
a. PeA: Obtain a sample of E. coli from the broth culture using the loop with sterile techniques and streak the plate in a single, curvy line. Hold the plate with the lid at an angle to reduce contamination while streaking the plate. Obtain samples from S. aureus and E. faecalis broth cultures using sterile techniques and inoculate, as E. coli was inoculated, in the corresponding section.

b. MSA: On one of the MSA plates, inoculate E. coli and S. pyogenes in the appropriate section using sterile techniques. Inoculate each organism in one streak. Inoculate S. epidermidis and S. epidermidis on the remaining MSA plate in the same fashion as the other plate.
c. MAC: Obtain samples of E. coli, E. aerogenes and S. aureus using sterile techniques, obtaining one organism at a time, and inoculate the MAC plate with each organism in the corresponding section in a single, curvy streak.

d. EMB: Obtain samples of E. coli, E. aerogenes, and S. aureus and, using sterile techniques, inoculate the EMB plate in the same way as the MAC plate.

e. TSA: Obtain a sample of E. faecalis using sterile technique and inoculate the plate by streaking a single line then stabbing the plate with the loop. Inoculate S. epidermidis and S. pyogenes in the same fashion in the corresponding sections.
3.   Cover each plate with parafilm.

4. Incubate all plates (except the phenythethyl alcohol agar plate) at 37 degrees 
Celsius for 24 to 48 hours. Incubate the phenythethyl alcohol agar plate at 37 degrees Celsius for 24 to 48 hours.

Results

The PeA plate showed growth in the E. coli and S. aureus sections with scant growth of E. coli and moderate growth of S. aureus. The section containing E. faecalis showed no growth.

The first MSA plate containing E. coli and S. pyogenes had a moderate growth of E. coli and no growth of S. pyogenes. The growth of E. coli was yellow in color. 
The second MSA plate containing S. aureus and S. epidermidis showed little growth in both sections. The section containing S. aureus had little to no growth and had a yellow appearance. The section containing S. epidermidis had little growth that was pink in color. 

The MAC plate containing E. coli, E. aerogenes and S. aureus showed growth in the E. coli and E. aerogenes sections. The E. coli growth was moderate to abundant and brown in color. The growth of E. aerogenes was also moderate and brown in color. There was no growth in the S. aureus section of the MAC plate.


The EMB plate containing E. coli, E. aerogenes and S. aureus also showed growth in the E. coli and E. aerogenes sections but there was no growth in the S. aureus section. The growth of E. coli was green in color.


The TSA plate had a little growth of S. epidermidis and of S. pyogenes. E. faecalis had moderate growth. In the sections of S. epidermidis there was no hemolysis. In the sections of S. pyogenes and E. faecalis there was hemolysis and in the case of the S. pyogenes growth, there was total hemolysis of the plate section.

Discussion

Selective media are used to isolate or select specific types of bacteria. Examples of selective medium include Phenylethyl alcohol agar, 7.5 sodium chloride agar, and crystal violet agar.  Selective media contains substances that inhibit the growth of one type of bacteria while allowing another type of bacteria to growth.


Differential/ Selective media distinguish chemically and morphologically related microorganisms. This type of media contains chemical compounds that produce a color change or a characteristic change in growth or appearance. Differential/Selective media include: Mannitol salt agar, MacConkey agar, and Eosin-methylene blue agar.

Enriched media, such as blood agar, contain nutritious materials that help cultivate fastidious organisms such as Streptococcus.

The results demonstrated the effects of selective and differential media on specific organisms. They also showed some of the requirements needed to cultivate certain microorganisms and also factors that inhibit growth.

The results from the plate containing Phenylethyl alcohol agar showed that the bacteria E. coli and S. aureus were isolated and belong to the group of gram-positive bacteria. The Phenylethyl alcohol inhibited the growth of E. faecalis, which is a gram-negative bacterium.


The mannitol salt agar medium inhibited the growth of S. pyogenes and S. aureus and isolated E. coli. This means that E. coli is halophilic, or loves salt. The agar contains sodium chloride agar which detects and isolates microorganisms of the genus Staphylococcus.


The use of lactose in the MacConkey agar medium helps isolate lactose fermenters and provides nutrition for those who are lactose fermenters and inhibits those who are not. E. coli and E. aerogenes were isolated on the MacConkey agar while S. aureus showed no growth on the MAC plate because it is not a lactose fermenter. 


The Eosin-methylene blue agar medium differentiated between E. coli and E. aerogenes by the use of Eosin and methylene blue dyes. The growth of E. coli was colored green which means that a large quantity of acid was produced by lactose fermentation. The growth of E. aerogenes had no color which indicates that it is not a lactose-fermenting bacterium.

The blood agar medium demonstrated the hemolytic properties of S. epidermidis, E. faecalis and S. pyogenes. Each bacterium showed growth on the plate. The colonies of S. epidermidis did not demonstrate hemolysis while the growth of E. faecalis had a level of alpha hemolysis, which means “incomplete lysis of red blood cells” (Rudolph 90). The growth of S. pyogenes had a level of beta hemolysis, or total hemolysis of the blood agar.
Extension

The use of selective, differential and enriched media could be useful in identifying potential pathogens. Different mediums with specific isolation or differential capabilities would be helpful in identifying which microorganism is actually causing the patient’s disease when there are multiple microorganism present in a sample. The different mediums would also help identify ideal growing conditions for bacteria and the nutrition requirements for certain microorganisms. 
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