Microbiology Case Study

1.a

The number of colonies resulting from the student’s first dilution (D1) are approximately 10% of the colonies from the undiluted plate.  Therefore, in order to achieve this dilution, she added 1.0mL of the original culture to 9.0mL sterile LB, and plated 0.1mL in duplicate.  

The number of colonies in the second dilution (D2) are1% of the original culture and 10% of the number resulting from D1.  To create D2, we know that after agitating D1 to evenly distribute the cells in suspension, the student added 1.0mL from D1 to 9.0mL sterile LB and plated 0.1mL in duplicate.

Again, the number of colonies in the third dilution (D3) are 0.1% of the number of the original culture.  This indicates that to prepare this dilution, the student thoroughly agitated D2, then added 1.0mL of D3 to 9.0 mL sterile LB and plated 0.1mL of the suspension in duplicate.
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1b)

Since the original culture contained 1000 cfu per 0.1mL, the actual concentration of the culture was (1000cfu/0.1mL)(10) = 10,000 or 104 cfu/mL.

2a)


Generation time refers to the rate of cell division during log phase, the period of exponential cell growth.  The log phases of each culture are indicated by the color-coded vertical lines added to the figure.  In the 12 hour log phase of organism A (t=17h - t=5h), the OD increased from 0.08 to 0.64 absorbance units.  Since the Beer-Lambert law dictates that absorbance is directly related to concentration and sample volume is identical, we can infer that the population of A doubled three times in 12 hours, giving it a generational time of 4 hours.  

