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3:30-3:45 p.m. 
Antioxidants in Southern Honey: Potential Processing of Fruits or Vegetables 
Mary Jane Manley 
Faculty Advisor: Kimberlee Daus, Ph.D. 
 
Bruising of fruits and vegetables is a common concern among the average consumer. Bruising in 
actuality is a “browning effect” due to oxidative damage. Enzymatic browning is a current topic 
of interest in the study of molecular gastronomy, or food chemistry. Catechol oxidase is a 
copper-containing enzyme responsible for severely catalyzing this “browning effect,” or 
discoloration, which is undesirable in the appearance and flavoring of fruits and vegetables. This 
process of discoloration occurs due to oxidation and one method in processing foods to prevent 
oxidative damage is to inhibit the activity with antioxidants. Studies have found a slight 
correlation between antioxidant concentrations in various honeys and their inhibitory effect on 
catechol oxidase activity.  
 
Concentrations of three Southern regional honeys were assayed with a free radical to determine 
the antioxidant activity of the solution. Honey samples were exposed to various heat 
temperatures and assayed. Generally speaking, the concentration of antioxidants in the honey 
samples decreased with increased heat exposure unlike the findings of heat effects on 
antioxidants in fruits from previous Belmont studies. Clover honey of all concentrations 
experienced a slight increase in antioxidant activity with exposure to 100°C. Buckwheat and 
orange blossom at concentrations of 0.05 g/mL also experienced increase of antioxidant activity 
at 100°C which warrants further investigation. Though preliminary results, this study suggests 
the effects of heat exposure on antioxidant activity in honey may vary among differing floral 
types. 
 
 
3:45-4 p.m. 
Investigating the Attraction of Caenorhabditis elegans to Bacillus thuringiensis 
through Volatile Organic Compounds 
Fakhry Daowd 
Faculty Advisor: Robert T. Grammer, Ph.D. 
 
In this study we aimed to investigate the mechanism by which Bacillus thuringiensis, a known 
Caenorhabditis elegans pathogen, attracts the worm. We hypothesized that B. thuringiensis 
produces volatile organic compounds that attract the worm. We hoped to identify these 
compounds by extracting them from B. thuringiensis using methanol and attempted to identify 
them using gas chromatographic and mass spectroscopic analysis. Results showed that in a 
chemotaxis assay a methanol extract from B. thuringiensis does indeed attract the worms. 
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Increasing the concentration of extract by ten-fold showed an increase in attraction, given by an 
increase in mean chemotaxis index of 0.191 to 0.416, a statistically significant increase. Upon 
analyzing the extract using gas chromatography there were reproducible traces of volatile 
compounds in multiple methanol extracts. 
 
 
4-4:15 p.m. 
Effects of Chlorophyll and Other Phytochemicals on Enzyme Kinetics of 
Superoxide Dismutase 
Lee McGill 
Faculty Advisor: Rachel Rigsby, Ph.D. 
 
Recently, antioxidants have been suggested to be a chemical fountain of youth that can keep us 
young and healthy. Through normal metabolism, cells that undergo oxidative phosphorylation 
will produce oxidants such as superoxide ions and hydrogen peroxide. Oxidants are harmful to 
all parts of the cell and are linked to senescence.  Many cells have evolved mechanisms to fight 
such oxidants. One of these mechanisms involves antioxidant proteins such as Superoxide 
Dismutase (SOD). SOD is a mitochondrial protein that fights oxidants produced during oxidative 
phosphorylation, which occurs within mitochondria. Other molecules in addition to proteins have 
been shown to have an antioxidant effect within cells. Glutathione is an example of an 
antioxidant endogenous to human cells that is, like SOD, present within mitochondria. It has 
been shown that chlorophyll and other phytochemicals possess antioxidant abilities, much like 
glutathione.  Diets rich in antioxidants including chlorophyll and carotenoids have been found to 
change glutathione concentrations in certain tissues of senescence-accelerated mice. Given that 
antioxidants affect glutathione concentrations, perhaps chlorophyll and other phytochemicals 
may affect other parts of the antioxidant pathways of mitochondria such as the enzymatic 
function of antioxidant proteins like SOD.  
 
Our data shows that in the presence of a chlorophyll rich spinach extract, SOD is shown to 
neutralize superoxide ions much more efficiently. Given this data, future studies may show that a 
diet rich in chlorophyll may aid those with mitochondrial diseases and even extend the longevity 
of healthy individuals.  
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4:15-4:30 p.m. 
HPLC Measured Nucleotide Concentrations in Staphylococcus aureus-
infected Caenorhabditis elegans 
Taylor Brown 
Faculty Advisor: Nick Ragsdale, Ph.D. 
 
Organisms use adenosine triphosphate, or ATP, as a source of energy from catabolic reactions in 
order to perform daily activities. ATP levels can be representative of the metabolic response as a 
whole. This information may be useful when studying the effects of infection. Evidence suggests 
that infected organisms have marked alterations in metabolic activity. By examining ATP levels 
in Caenorhabditis elegans nematodes in both non-infected and Staphylococcus aureus-infected 
nematodes, metabolic responses can be assumed. If the metabolic response of an infected 
organism differs from a non-infected organism, it can be presumed that metabolism has been 
altered during infection. It was hypothesized that infected worms will have a higher reading of 
ATP, because metabolic levels will be spiked to fight the infection. Using HPLC, evidence 
suggested that uninfected C. elegans had higher nucleotide levels, indicating a higher metabolic 
rate. With this information, future replacement therapies can be developed targeting different 
metabolic pathways, ultimately resulting in a better outcome from infection or even immunity 
from a pathogen. 
 
 

3 
 


