
Abstract	

Introduction	

Procedures	

Discussion	and	Conclusion	

FUTURE	WORK	

								Results	
One goal of this research was to isolate and characterize bacteria 
from a water sample obtained from Meadow Lake in Flushing 
Meadows Park, New York. Water samples were collected from the 
lake and bacteria were isolated by sterile filtration. A variety of tests 
were performed on selected clones to quantify the density of 
bacteria in the lake and to characterize the types of bacteria 
present. Selective tests included citrate tests, oxidase tests, 
MacConkey agar tests, methyl red tests, and Gram staining. 
Results of the tests performed to date were consistent with all 
bacterial clones being Escherichia coli. The initial filtration indicated 
that the concentration of bacteria from the water sample was within 
the Environmental Protection Agency’s recommended E. coli levels 
that are safe for recreational use. Final identification of these 
clones will be confirmed by DNA sequence analysis. Future 
experiments will include using these bacterial clones to test the 
antimicrobial effect of plant extracts. The hypothesis is that certain 
plant extracts might have variable effects on growth of common 
bacteria found in recreational waters. An aqueous extract of the 
Xylopia aethiopica pepper plant that has been shown to have 
antibacterial activity against E. coli and Bacillus subtilis will be used 
to perform a modified Kirby-Bauer assay. If antimicrobial activity is 
found, the minimum inhibitory concentration (MIC) will be 
determined. This research is expected to add to current knowledge 
about the feasibility of using plant extracts for antibacterial 
treatments. 
 

BACKGROUND 
 
•  Escherchia coli is a common microbe found in recreational 

water, however, high levels of E. coli can be hazardous and 
some strains are extremely pathogenic.  

•  Bacteria isolated from a local freshwater recreational lake was 
found to have the same properties as E. coli.   

•  Xylopia aethiopica is a plant that is known to exhibit 
antimicrobial properties against bacteria, including E. coli.  

•  The purpose of this research was twofold: (1) to characterize 
bacteria isolated from a freshwater lake; and (2) to test whether 
X. aethiopica is effective in inhibiting these bacteria.  

 
HYPOTHESIS 
 
Because X. aethiopica inhibits gram positive and gram negative 
bacteria, this plant will have antibacterial properties against 
bacteria from a freshwater recreational lake. 
 

•  DNA isolation and sequencing will be performed to confirm 
identity of bacteria. 

•  Antimicrobial activity of X. aethiopica aqueous fruit extract 
on these bacteria will be tested.  

•  If antimicrobial activity is found, minimum inhibitory 
concentration (MIC) will be determined. 

•  Halotolerance of these bacteria will be tested using marine 
media. 
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Figure 7. Meadow Lake, Queens, NY 

Table	1:	Protists	count	per	mL	for	5	days	in	different	salinity	condition.	This	shows	the	
average	number	of	protists	of	two	trials.	
  

•  Results of MacConkey agar, urea tests, citrate tests, 
oxidase tests, indole tests, Vogues-Prokauer tests, mTEC 
tests, and Gram staining were consistent with E. coli.  

•  The methyl red test was not consistent with E. coli. 

•  The results of antibiotic sensitivity tests (Kirby-Bauer) were 
variable. 

 
•  It was concluded that the bacteria isolated from the Meadow 

Lake water samples might be E. coli, but some tests were 
inconclusive. 

 
•  DNA sequencing will be performed to confirm the identity of 

the bacteria. 
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X. aethiopica fruit extracts were prepared 
for modifies Kirby-Bauer test 

Find MIC of X. aethiopica 

Characerization of bacteria using: 
•  citrate, oxidase, urease, and IMViC tests 

•  Gram staining 
•  Kirby-Bauer sensitivity tests for common antibiotics 

•  Water sample were collected from Meadow Lake 
•  Water samples were diluted and sterile-filtered 

Figure 1. MacConkey – Positive 

Figure 3. Urea Test – Yellow is consistent 
with E. coli 

Figure 4. Indole Tests – Sample was positive, 
consistent with E. coli 

Figure 2. Citrate Agar - Negative 

Klein, J, 2011. Investigation of Escherichia coli in Freshwater 
Sources Using Membrane Filtration and Rep-PCR DNA 
Fingerprinting with Introductory Biology Students,  MN 55113 

This research was supported by the BMCC Foundation Fund 
for Undergraduate Research program and CSTEP. Thank you 
to the BMCC research staff and especially to Dr. Priano.  

Figure 5. Methyl Red 
Tests – Negative, not 
consistent with E. coli  

Figure 6. Vogues-
Proskauer Tests – 
Negative, consistent 
with E. coli. 

Figure 7. Kirby Bauer test of 
one bacterial clone using 
chloramphenicol (C), 
kanamycin (K), tetracycline (T), 
and penicillin (P) 
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