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Last Name, First Name Project No. Project Title

Abd-Alla, Dalia 1201X12 The Effect of Ultraviolet Rays on Harmful Pathogens in Water

Acosta, Elsa 201T09 The effects of microgravity on fruitflies

Afzalirad, Pontea 101T12 The effect of aspirin and green tea on the heart rate of Daphnia

Alam, Madihah 102X12 The Effect of Eating Time on Circadian Clock Gene Manipulation in Drosophila 
melanogaster

Almond, Hunter 1701X11 A Comparison of the Biomass of Petroselinum crispum (curly parsley) Grown 
Hydroponically vs Conventionally

Alvarez-Salas, Paula 103T12 Canine Parvovirus and the Use of Unconventional Treatments

Ansari, Arshiya 1601T11 The Effect of Different Hydrocarbon Chain Lengths on the Fluorescence of 
Copper Indium Sulfide Quantum Dots

Aziz, Arslan 1501X12 Electricity Production in a Cellulose-fed Microbial Fuel Cell with a Defined Co-
culture of Enterobacter cloacae and Bacillus spp.

Baddeliyanage, Rehan 1502X12 The Antibacterial Action of Tannins via Wildlife Balanophanagy

Balla, Arul Vignesh 901X09 A Computational Analysis of a Mutant D3 Dopamine Receptor for Differences in 
Binding Capabilities to Antagonists

Bandaru, Mrudula 1503T12 The Antibacterial Effect of Different Species of Cockroach Brain Lysates on K-12 
E. Coli

Baroody, Anna 401X11 The Effect of Induce Fever Therapy on Lyme Disease

Bhatthal, Akashdeep 1101T12 The Effect of Temperature on the Speed of Oil Consumption by Microbes 
Stimulated by Capsaicin

Bisaga, Danning 1504X09 Do Disinfectants Prevent New Bacteria Growth After Application?

Bishop, Amy 104T12 The Effect of De-wormer on Weight Gain in Lambs

Boyle, Abby 105T10 The Effect of Crumb Rubber on Genetic Mutation of Drosophila melanogaster

Briles, Conrad 1702X10 The Effect of IAA on the Growth Rate of Brassica Rapa

Briones, Mikaela 1703X12 Using Morphometrics to Analyze the Health of Forest Ecosystems

Broshkevitch, Anna 301X12 The Effect of Increased Ferric Iron Concentration on Isoprenoid Biosynthesis by 
the Methylerythritol Phosphate (MEP) Pathway

Carney, Kylie 1503T12 The Antibacterial Effect of Different Species of Cockroach Brain Lysates on K-12 
E. Coli

Chang, Jane 1505X11 An investigation of the Optimal Combination of Zinc, an Efflux Pump Inhibitor, and 
a Chaotropic Agent to Halt Growth Escherichia coli K-12

Chaudet, Elise 104T12 The Effect of De-wormer on Weight Gain in Lambs

Chaudhary, Parikshit 1401T12 The Effect of Propolis on Antibiotic Resistance

Chavez, Maria 701T12 St. Clair, Pennsylvania; Llewellyn Formation

Chin, Collin 1102T12 The Effect of Ozonation on Harmful Pollutants

Conner, Bailey 106T12 Canine Hip Dysplasia

Crandall, Christie 1402X12 Analysis of Bifidobacterium and Lactobacillus, used in synergy with Non-Nutritive 
Sweeteners (NNS), on the Gut Microbiome of model organism Mus musculus

Daitzman, Joshua 902X12 Utilization of Photonic Crystals as a Mechanochromic Sensor to Detect Structural 
Damage

Dang, Vivian 1506X10 The Effect of Vitamin C and Vitamin D on the Inhibition of Escherichia coli

Davis, Ashley 1507T12 The Effect Of Natural Antibacterial Oils Versus Benzoyl Peroxide On The 
Development Of Staphylococcus epidermidis



Davis, Spencer 1704X09 The Effect of Vitamin D3 on Agrobacterium tumefaciens in Sunflowers

Debnam, Hannah 1403X09 The Effect of Periodic Aerobic Activity on the Rate of Return to the Resting Vitals 
and Symptom Description in Postural Orthostatic Tachycardia Syndrome Patients

Deshpande, Aatmika 1508X09 The Effect of Herbs and Spices on the Growth of Escherichia coli

Dixon, Ryan 601X12 Providing Africa Access to the Global World

Dunlap, Jordan 1103T12 The Effect of Water Treatment Methods on the Amount of Harmful Materials Left 
in the Water after the Treatment

El Hamdani, Lina 202X12 The Effect Of Bacopa Monnieri on Cognitive Functions

Elsharkawy, Nadeen 1001T12 The Effect Of Using AC Or Heat Only In The Occupied Areas Of A Building On 
The Total Amount Of Energy Used To Cool Or Heat A Building

Erbes, Erik 107X12 The Hatch Rate of Brine Shrimp in Varying Salinities

Esposito, Eric 1202X12 The Effect of Bacteriophages on Nutrient Cycling in Soil Ecosystems

Etter, Zachary 1404T12 The Effect of Telomerase Activators on the Lifespan of C. Elegans

Fairfax, Robert 1301T12 Predicting Bitcoin Futures: Using a Non-linear Autoregressive Artificial Neural 
Network to Forecast Prices of Cryptocurrency

Fernandez, Callie 1602T09 The Effect of Phone Cases Material on the Ability to Absorb Impact

Fischer, Camryn 1104X10 Addition of Manganese and Copper Sulfates to Increase the Degradation of 
HDPE Plastic by Pleurotus ostreatus

Fitz, Alex 108T12 The Effect of Alpha Lipoic Acid on the Life Expectancy of Invertebrates

Forstner, Peter 1603X09 The Effect of Fin Shape on Rocket Stability

Friedman, Dor 801X12 Optimizing the Infill Pattern Within Spinal Discs to Resolve Long-Term Back Pain 
Within Patients

Fulgenzi, Reese 701T12 St. Clair, Pennsylvania; Llewellyn Formation

Garikapati, Vamshi 903X12 Fabrication of Superhydrophobic Aluminum Utilizing Chemical and Oxidative 
Etching with Silane Coatings

Gavan, Connor 1705T12 The Effect of Helianthus annuus (Sunflower) Biomass on the Bioremediation of a 
Stressed Aquatic Environment

Gonuguntla, Himabindu 1509T12 The Effects of Walnut Extract, Bentonite Clay and Methylparaben from 
Blueberries on Escherichia coli Growth

Gorman, Nathan 1203X12 The Effect of Varying Temperatures on the Photosynthetic Rate of 
Nannochloropsis oculata

Gorrela, Meghna 109T11 Identifying and Comparing Nanopillars Found on Aquatic Insect Wings

Goswami, Neha 501X12 Production of Nylon-6,6 with Superomniphobic Properties

Graham, Jasmine 106T12 Canine Hip Dysplasia

Gravallese, Tara Maire 1706T11 The Effect of Water Salinity on the Growth of Brassica oleracea (Red Russian 
Kale)

Habib, Aiman 1707T11 The Effect of Magnesium Sulfate on Mentha piperita’s Terpene Levels and 
Biomass

Hallam, Rachel 1105T12 The Effects of Bioremediation Enzymes on Water Quality

Hamza, Fatima 1204T10 The Effect of Increased Carbon Dioxide ppm on the Absorption of Water

Hanger, Rachel 1405X12 Assessing the Effect of Elevated Temperatures on the Upregulation of osm-9 and 
Sensitivity in C. elegans

Hanna, Lindsey 1510X12 The Effect of Cycling Antibiotics Chloramphenicol and Ampicillin, alone and in 
synergy with Pulsing Dosages on the Survival Rate of Gram-Negative, Antibiotic 
Resistant E. coli



Hartman, Amber 110X10 How Does Specific Water Temperatures Affect Regeneration of Dugesia tigrina?

Hawes, Jonathan 802T11 Testing the Effect of Ground Electrode Angle on Thrust Produced by an 
Electrohydrodynamic Thruster

Hemby, Abigail 111T11 The Effect of Calcium Deficiency on Canine Hip Dysplasia

Hindrichs, Anna 904X12 The Effect of the Incorporation of Hydrophobic Aerogels on the Performance of 
Arthritic Compression Sleeves

Hom, William 905X10 Creating a Reliable Hydroponic Substrate Using Renewable Materials

Honarvar, Seena 1511X12 An Analysis of the Antimicrobial Effects of D-Amino Acids on Bacillus subtilis

Hoyle, Rosalie 1512T12 The Effect of Ultrasonically Diffused Colloidal Silver Solution on the Initial and 
Long-Term Survival Rate of Environmental Bacteria

Huaman, Jonathan 1406X12 Epigenetic Based Mortality via Fluoride Exposure in Drosophila melanogaster

Hunt, Griffin 702X09 The Effect of Coastal Distance on Weather Variety

Huynh, Dominique 1106T12 The Bioremediation of Cobalt and Copper by Lytechinus variegatus: A Model for 
Use in Nuclear Waste Removal

Iliff, Samantha 1205X12 The Effect of Coliphage T4r+ on Decontamination of Streams Infected with 
Escherichia coli

Jankowska, Maja 112T12 The Effectiveness of Turmeric vs. Curcumin as an Antioxidant on the Heart Rate 
of Daphnia

Jella, Tai 602T11 Traversing the Block Post-Obstacle Detection Path Optimization Algorithm for 
Autonomous Vehicles

Jeong, Shua 502X10 What Ratio of Mixing Calcium Chloride and Organic Deicer has Higher Rate of 
Melting Ice and Lower Rate of Corrosion?

Jodhpurkar, Mohini 1708X12 The Effect of Added Phosphate on the L-galactose Pathway in Inorganically and 
Organically Fertilized Spinach (Spinacia oleracea)

Juan, Huiyu 302X11 Natural Selection of Probiotics in Yogurt: The Effect of the amount of Galacto-
oligosaccharides added to Yogurt on the Survival Rate of Bifidobacerium bifidum

Judge, Daniel 906X12 Development of Adjustable Multifocal Eyewear to Compensate for Myopia

Kang, Natalie 1602T09 The Effect of Phone Cases Material on the Ability to Absorb Impact

Kanumuru, Pallavi 1407T12 The Pharmacological Effects of Passiflora incarnata l. on the GABA Mechanism 
Within the Nematode Caenorhabditis elegans.

Kasavaraju, Megana 1408X09 The Effect of Molecular Imaging on Radiation Therapy

Kaur, Nanki 402T12 A Diagnostic Blood Test for Parkinson's: Identification of miRNA Biomarkers of 
Neuronal Exosomes

Kazmierczak, Jillian 113X12 Urban Development Effects on Red Feather Pigment Deposition and Fitness in 
Cardinalis cardinalis

Keshmiri, Lilyanna 114X12 Does Vanilla Have More Effect on Stress than Dark Chocolate?

Kim, Rachel 907T12 Investigating the Immune Response to Different Components of Spider Silk

Kim, Sabrina 1106T12 The Bioremediation of Cobalt and Copper by Lytechinus variegatus: A Model for 
Use in Nuclear Waste Removal

Klass, Haley 1103T12 The Effect of Water Treatment Methods on the Amount of Harmful Materials Left 
in the Water after the Treatment

Knickerbocker, Jenna 908X12 Wearable Animatronic Hand to Assist With Hand Mobility and Increase Range of 
Motion

Kochi, Shwetha 403T12 The effect of Polyethylene Glycol capped Gold nanoparticles vs. Polyethylene 
Glycol capped Silver nanoparticles on the efficiency of Phototherapy

Kolla, Anchit 1301T12 Predicting Bitcoin Futures: Using a Non-linear Autoregressive Artificial Neural 
Network to Forecast Prices of Cryptocurrency



Kondaka, Ashish 115T12 Is the Growth Rate of Flies affected by Removing Vestigial Wings?

Korotkov, Dmitriy 1604X12 Cosmic Ray Detection via PC164 Cameras

Krishnan, Santosh 1709T09 The effect of micro-gravity on plant growth

Krueger, Kelsey 1710X10 The Effect of Insects and Soils on Carnivorous Plants

Lafrankie, Marin 1206X12 The Mineral Concentration of Surface Water vs. Ground Water

Lam, Lyna 1407T12 The Pharmacological Effects of Passiflora incarnata l. on the GABA Mechanism 
Within the Nematode Caenorhabditis elegans.

Lamana, Michael 1711T12 The Effect of Potassium on the Nutrient Levels of Beta Vulgaris (Alto Beet Plant)

Lee, Kathryn 1712X12 The Effect of Solanum lycopersicum Life Stage and Attack Frequency of 
Manduca quinquemaculata on the Concentration of Herbivore Induced Plant 
Volatiles (HIPVs)

LeFew, Sophie 303T11 The Effect Of Creatine On ATP  Production In Mitochondrial  Disease Using 
Caenhorboditis  elegans Strains RB1649 AND  RB1666 As a Model Organism

Leibolt, Michael 703X09 The Effect of Global Warming on Severe Hurricanes

Lemaster, Trevor 909X10 How Does a Mylar Balloon Effect the Friction Created on an Amputee's Leg?

Lohr, Sean 116X10 Animal Magnetism: Do Large Mammals Align Themselves with Earth's Magnetic 
Field?

Macomber, Deena 103T12 Canine Parvovirus and the Use of Unconventional Treatments

Maghrouri, Persia 1605T12 How does the concentration of isopropyl alcohol affect the visibility of radioactive 
particles in a cloud chamber?

Magoffin, Molly 109T11 Identifying and Comparing Nanopillars Found on Aquatic Insect Wings

Maheshwari, Pranav 1107X12 Comparing the Purity of Plastic Produced from Sugars and Wastes Using 
Ralstonia eutropha

Mai, Sienna 1606X12 Spectra Recreation Using the Diffraction of Lasers on CDS for All-Aspect 
Spectroscopy

Mallapragada, Lalita 304X12 Unfolding the Life of Proteins: Determining the Effects of Temperature on the 
Unfolding Rates of the Wild-type Alpha-lytic Protease and Trypsin Proteins Using 
FTIR Spectroscopy to Provide Insight about Protein Folding Structures and 
Stabilities

Malloy, Jamie 1713X10 The Effect of Cold Stratification Time and Temperature on the Germination of 
Asimina triloba (Paw Paw) Seeds

Mamrol, Derek 802T11 Testing the Effect of Ground Electrode Angle on Thrust Produced by an 
Electrohydrodynamic Thruster

Managoli, Madhura 1513X10 The Effect of Silver Nanoparticles Using Nano Scaffolds on the Neutralization of 
Escherichia coli Bacteria

Martin, Lori 1105T12 The Effects of Bioremediation Enzymes on Water Quality

Martinez, Janera 1108X12 Rehabilitation of Ocean Dead zones via Anabaena and Nostoc

Martinez, Jorge 1714X11 The Effect of Fruit Based Fertilizers on the Level of Nitrogen in the Soil Levels of 
Potatoes Grown Within Boxes

Mason, Abigail 1101T12 The Effect of Temperature on the Speed of Oil Consumption by Microbes 
Stimulated by Capsaicin

Mayur, Ayush 1207T09 Quality of the Broad Run River

McCann, Elizabeth 704X09 The Effect of Climate Change on Tornadoes

McDaniel, Seamus 1401T12 The Effect of Propolis on Antibiotic Resistance

McDowell, Kellie 111T11 The Effect of Calcium Deficiency on Canine Hip Dysplasia



McEachin, Jordan 1514T09 The Effect of Natural Oils on the Inhibition of Escherichia Coli

McGrath, Maximillian 305T12 Oxidative Stress as a Potential Induction Trigger for Extracellular Binding 
Immunoglobulin Protein (BiP)

McKinney, Jordan 1514T09 The Effect of Natural Oils on the Inhibition of Escherichia Coli

Meck, William 1109X12 The Effect of Climate Change on Endangered Species

Mehta, Maansi 503X11 Functionalizing Iron-Gold Nanoparticles Coated with Anti-Cancer Therapies

Moon, Nicholas 1208X10 The Effect of Urban vs. Rural Location on Nitrogen Content (mg/L) in Loudoun 
County Streams

Mourtaza, Sophia 1110X12 Halophytic Remediation of Ecosystems during Saltwater Intrusion by Salicornia 
virginica

Mullan, Albert 1715X09 The Effect of the Arrangement of Tomato and Onion Seeds on Growth of 
Tomatoes

Munley, Michael 203X10 Does Listening to a Certain Genre of Music Impact a Driver's Reaction Time?

Nair, Nikhil 1002X09 The Comparison of Efficiency between Piezoelectric Energy and Solar Energy

Nair, Raj 910X12 The Creation of Bioplastics from Mango Derived Starch and Cellulose

Napa, Madhumita 306X11 The Effect of Ca+ Influxes on the Production of Glutamate in Squid Neurons

Narvekar, Aditi 402T12 A Diagnostic Blood Test for Parkinson's: Identification of miRNA Biomarkers of 
Neuronal Exosomes

Nau, Sabine 117X12 Observing the Effect of the Photosynthetic Inhibitor Metribuzin on Hydra 
viridissima and its Symbiotic Algae of the Genus Chlorella

Newman, Audrey 307X12 Trehalose as a Lyoprotectant to Preserve Vitamin C during the Process of 
Lyophilization

Nguyen, Dylan 1515X12 The Application of Naturally Occurring Nanomaterials as an Antimicrobial Agent

Nicotra, Caroline 1507T12 The Effect Of Natural Antibacterial Oils Versus Benzoyl Peroxide On The 
Development Of Staphylococcus epidermidis

Noshin, Syeda 404X12 Determining Whether the Enzyme Urease Induces Epithelial-Mesenchymal 
Transition in A549 Epithelial Cells

O'Brien, Paige 105T10 The Effect of Crumb Rubber on Genetic Mutation of Drosophila melanogaster

Ogango, Imelda 112T12 The Effectiveness of Turmeric vs. Curcumin as an Antioxidant on the Heart Rate 
of Daphnia

Orendorff, Collin 504X12 The Use of Corn Husk Ask (CHA) as an Alternate Source of Silica

Ortmann, Hanna 1716X11 The Effect of Different Planting Depths on Phaseolus Vulgaris on Green Beans

Osburn, Sarah 1409X10 The Effect of Beverage Acidity on Enamel Loss

Oster, Abagail 1001T12 The Effect Of Using AC Or Heat Only In The Occupied Areas Of A Building On 
The Total Amount Of Energy Used To Cool Or Heat A Building

Paracha, Awais 115T12 Is the Growth Rate of Flies affected by Removing Vestigial Wings?

Patel, Varun 308T12 The Effect of Curcumin Extracts on the Breakdown of Beta-Amyloid Plaques

Patil, Shubham 603T12 Designing a Computer program to Increase the speed of Mathematical 
Computations using Vedic vs Traditional Algorithms

Pontius, Wyatt 911T11 Synthesizing an Artificial Biological Leaf Capable of Evolving Oxygen via 
Photosynthesis

Potterfield, Sara 1717X12 The Effect of Fish Emulsion Fertilization on the Growth of Beefsteak Tomato 
Plants

Prasad, Balram 1410X11 Inhibiting the Growth of MAP Bacteria

Raghu, Arun 1209X09 The Effect of Ferrofluid on the Amount of Oil Recovered



Rajasekaran, Vignesh 1404T12 The Effect of Telomerase Activators on the Lifespan of C. Elegans

Rajasekaran, Vikas 305T12 Oxidative Stress as a Potential Induction Trigger for Extracellular Binding 
Immunoglobulin Protein (BiP)

Rankin, Samuel 1210X12 A Geospatial Analysis of the Effect of Land Development on Stream Health in 
Northern Virginia

Rao, Sanil 603T12 Designing a Computer program to Increase the speed of Mathematical 
Computations using Vedic vs Traditional Algorithms

Rath, Bidisha 204X09 The Comparison of Gender on the Amount of Time to Lose Patience

Reynolds, Max 1102T12 The Effect of Ozonation on Harmful Pollutants

Ring, Natalie 1003X10 The Effect of Fertilizer on the Oil Production in Algae

Rodriguez, Alexander 803X09 The Effect of Coil Turns on Force and Velocity

Rogers, Kayla 505X12 Pollutants in water bottled in plastic and the effect of temperature on those 
pollutants

Rossman, Anna 1718X10 The Effect of Fungicide and Disease Resistant Cabbage Plants on the Spread of 
the Fungus Alternaria Alternata on Cabbage Plants

Ruby, Caitlin 1711T12 The Effect of Potassium on the Nutrient Levels of Beta Vulgaris (Alto Beet Plant)

Ruiz, Kevin 1211T12 The Passage of Metals from Parent to Offspring in Acheta domesticus

Sadam, Himanshu 1516X12 The Effect of Echinacea purpurea on E. Coli K12 bacteria

Saikumar, Aishwarya 309X12 The Functional Studies of MID1's Ring Finger Domain

Sample, Thomas 907T12 Investigating the Immune Response to Different Components of Spider Silk

Sanavullah, Kyle 303T11 The Effect Of Creatine On ATP  Production In Mitochondrial  Disease Using 
Caenhorboditis  elegans Strains RB1649 AND  RB1666 As a Model Organism

Sarathy, Sarangabhog 1004X12 A Study of Automobile Accidents at Intersections Using Geographic Information 
Systems

Sastri, Vignesh 308T12 The Effect of Curcumin Extracts on the Breakdown of Beta-Amyloid Plaques

Schloer, Gwyneth 1709T09 The effect of micro-gravity on plant growth

Seraj, Meloryn 1411T12 The Effect of Different Concentrations of Sulfate on Various Hair Types

Seshadri, Vikram 1412T11 The Efficacy of Antioxidants, Ascorbic Acid, Glutathione, and a-Tocopherol, on 
Reducing Ethanol’s Toxic Effects on Craniofacial Development using Danio rerio 
Eggs as a Model Organism

Seth, Juhi 403T12 The effect of Polyethylene Glycol capped Gold nanoparticles vs. Polyethylene 
Glycol capped Silver nanoparticles on the efficiency of Phototherapy

Sharma, Anmol 604X10 How HDDs and SSDs Drives Affect Overall Computer Performance

Sharma, Shiv 1413X12 The Effect Curcuma ionga and Curcumin Have on Reducing Dopaminergic 
Neuron Degeneration Associated with Parkinson’s Disease

Sheaffer, Daniel 205X12 Increasing Recognition of Facial Qualities via 3D Technology

Sheikhnureldin, Lueden 1204T10 The Effect of Increased Carbon Dioxide ppm on the Absorption of Water

Shi, Swanny 1601T11 The Effect of Different Hydrocarbon Chain Lengths on the Fluorescence of 
Copper Indium Sulfide Quantum Dots

Shiflett, Courtney 101T12 The effect of aspirin and green tea on the heart rate of Daphnia

Shimazaki, John 1607X12 A Novel Classification of Astronomical Binary Stars

Shrestha, Aishwarya 1517X11 The Effect of Copper Sulfate Solution on the Growth of Escherichia coli

Shrimali, Raj 602T11 Traversing the Block Post-Obstacle Detection Path Optimization Algorithm for 
Autonomous Vehicles



Shune, Arthur 912X12 The Effect of Nanoparticles on the Thermal Conductivity of Fluids

Sidhu, Uday 1207T09 Quality of the Broad Run River

Silpacharn, Pearada 1411T12 The Effect of Different Concentrations of Sulfate on Various Hair Types

Singh, Surbhi 506X11 Using Nitrogen-Doped Titanium Dioxide to Perform Photocatalytic Water Splitting 
for the Production of Hydrogen Gas

Smith, Blair 1719X10 The Effect of Cold Severity on the Growth of Key Lime Trees Grafted to Carrizo 
Rootstock

Smith, Clayton 108T12 The Effect of Alpha Lipoic Acid on the Life Expectancy of Invertebrates

Sosa, Brianna 206X10 The Effect of Age on Susceptibility to Choice Blindness

St Pierre, Sarah 1720X12 The Effect of Apple Growth Position in Trees on Carbohydrate Content and 
Structure

Stiles, Quincy 1721T10 The Effect of Electricity on Phaseoulus Vulgaris Plant Growth

Sumathipala, Adriel 913X11 Low-Cost Field-Based Sensor for the Detection of Atherosclerotic Biomarkers of 
Coronary Heart Disease

Sumathipala, Marissa 405X09 Cardiac Function of Drosophila Melanogaster Progeny: Effects of a High-Fat, 
High-Sugar Diet and  dFOXO Transcription Factor Overexpression in Adipose 
Tissue

Tanner, Lindsay 207X12 The Effect of Aniracetam on Working Memory and Spatial Recognition

Thurman, Hana 1211T12 The Passage of Metals from Parent to Offspring in Acheta domesticus

Thurman, Nori 118X10 The Effect of Nitrogen-based Fertilizer on the Length of Regeneration of the 
Planarian Dugesia tigrina

Tobias, Alexander 1705T12 The Effect of Helianthus annuus (Sunflower) Biomass on the Bioremediation of a 
Stressed Aquatic Environment

Traenkle, Justin 1414X12 In vitro Antioxidant Inhibition of Vaccinium corymbosum Using Components of 
Mammalian Milk

Trainor, Justin 914X12 Investigating the Applications of Mussel Proteins as a Component of a Nanofiber 
Mesh

Van Leeuwen, Luke 1721T10 The Effect of Electricity on Phaseoulus Vulgaris Plant Growth

Vantair, Nidhi 1509T12 The Effects of Walnut Extract, Bentonite Clay and Methylparaben from 
Blueberries on Escherichia coli Growth

Varghese, Ann 1722X12 The Effect of M. aquifolium on the growth of M. luteus, E. aerogenes, S. 
epidermidis and E.coli K12

Vincent, Trinity 1706T11 The Effect of Water Salinity on the Growth of Brassica oleracea (Red Russian 
Kale)

Wallace, Liam 911T11 Synthesizing an Artificial Biological Leaf Capable of Evolving Oxygen via 
Photosynthesis

Walton, Rachel 310X12 Investigation of the Effects of GLP-1 and Insulin on Glycogen in 3T3-L1 
Adipocytes along with IP-1 and Glucose Removal in Media

Wang, Alissa 507X12 The Effect of Zr and Ag Co-Doping on the Efficiency of Methylene Blue Dye 
Degradation by SnO2 Nanoparticle Photocatalysts

Ware, Jackson 1707T11 The Effect of Magnesium Sulfate on Mentha piperita’s Terpene Levels and 
Biomass

Warner, Corwin 1111X09 The Effect of Lemna minor as an Indicator and Detoxifier of Heavy Metals

Weary, Emma 1605T12 How does the concentration of isopropyl alcohol affect the visibility of radioactive 
particles in a cloud chamber?

Weatherly, Shannon 1415X12 The Effects of Environmental Conditions on the Degree of Severity in Traumatic 
Brain Injury

Weidenbach, Sara 406X12 Observing the Effect of Ethanol on ß amyloid in a C. elegans Model



Whalen, Matthew 1512T12 The Effect of Ultrasonically Diffused Colloidal Silver Solution on the Initial and 
Long-Term Survival Rate of Environmental Bacteria

Wintermute, Tyler 1005X12 The Occurrence of Photosynthesis on the Efficiency of Ethanol Production from a 
Common Grass Mixture

Wolfe, Gabrielle 1518X12 The Cytopathic Effect of Isolated Bacteriophages on Streptomyces griseus to 
Identify Their Role in Creating Streptomycin-Resistant Strains of Mycobacterium 
tuberculosis and Staphylococcus aureus

Wong, Eric 1112X12 Analysis of Eastern National Parks Using a GIS to Determine the Risk of Wildfire

Wright-Freeman, Kayla 1006T12 Investigating Alternative Fermentation and Pretreatment of Residual Rice Hulls to 
Optimize Ethanol Yield

Yang, Sarah 1113X12 Chlorella vulgaris as a Bioremediator of Iron Ions and its Effect on Algal Growth 
and Lipid Yield for Use in Biofuel

Yerramasu, Padmini 1412T11 The Efficacy of Antioxidants, Ascorbic Acid, Glutathione, and a-Tocopherol, on 
Reducing Ethanol’s Toxic Effects on Craniofacial Development using Danio rerio 
Eggs as a Model Organism

Yi, Rachel 1006T12 Investigating Alternative Fermentation and Pretreatment of Residual Rice Hulls to 
Optimize Ethanol Yield

Zapp, Jordan 201T09 The effects of microgravity on fruitflies

Zelman, Jack 1416X12 A Remedy to Remember: The Effects of Virgin Coconut Oil on Aß-42 Peptide in 
Drosophila melanogaster



 

Animal Sciences (100) 

Project No. Last Name, First Name Title 

101T12 
Afzalirad, Pontea The Effect of Aspirin and Green Tea on the Heart Rate of 

Daphnia Shiflett, Courtney 

102X12 Alam, Madihah 
The Effect of Eating Time on Circadian Clock Gene 
Manipulation in Drosophila melanogaster 

103T12 
Alvarez-Salas, Paula Canine Parvovirus and the Use of Unconventional 

Treatments Macomber, Deena 

104T12 
Bishop, Amy 

The Effect of De-wormer on Weight Gain in Lambs 
Chaudet, Elise 

105T10 
Boyle, Abby The Effect of Crumb Rubber on Genetic Mutation of 

Drosophila melanogaster O'Brien, Paige 

106T12 
Conner, Bailey 

Canine Hip Dysplasia 
Graham, Jasmine 

107X12 Erbes, Erik The Hatch Rate of Brine Shrimp in Varying Salinities 

108T12 
Fitz, Alex The Effect of Alpha Lipoic Acid on the Life Expectancy of 

Invertebrates Smith, Clayton 

109T11 
Gorrela, Meghna Identifying and Comparing Nanopillars Found on Aquatic 

Insect Wings Magoffin, Molly 

110X10 Hartman, Amber 
How Does Specific Water Temperatures Affect 
Regeneration of Dugesia tigrina? 

111T11 
Hemby, Abigail 

The Effect of Calcium Deficiency on Canine Hip Dysplasia 
McDowell, Kellie 

112T12 
Jankowska, Maja The Effectiveness of Turmeric vs. Curcumin as an 

Antioxidant on the Heart Rate of Daphnia Ogango, Imelda 

113X12 Kazmierczak, Jillian 
Urban Development Effects on Red Feather Pigment 
Deposition and Fitness in Cardinalis cardinalis 

114X12 Keshmiri, Lilyanna 
Does Vanilla Have More Effect on Stress than Dark 
Chocolate? 

115T12 
Kondaka, Ashish Is the Growth Rate of Flies affected by Removing Vestigial 

Wings? Paracha, Awais 

116X10 Lohr, Sean 
Animal Magnetism: Do Large Mammals Align Themselves 
with Earth's Magnetic Field? 

117X12 Nau, Sabine 

Observing the Effect of the Photosynthetic Inhibitor 
Metribuzin on Hydra viridissima and its Symbiotic Algae of 
the Genus Chlorella 

118X10 Thurman, Nori 
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The effect of aspirin and green tea on the heart rate of Daphnia

Pontea Afzalirad

Courtney Shiflett

The purpose of the experiment is to discover whether medication is more efficient than 
natural substances in relation to heart rate. The independent variable is aspirin and 
green tea, while the dependent variable is the change in heart rate. The control group is 
the distilled water without any of the independent variables added to them. In the 
experiment, Daphnia are placed under a microscope with drops of water containing 
different measures of green tea and aspirin to count their heart beat per minute. The 
control group resulted in an average of 314 hb/min. The green tea trials on average 
resulted in a more consistent decrease of heart rate from 326.6hb/min, 311.933hb/min, 
to 303.467hb/min as the amount of green tea increased. In comparison, the aspirin trials 
resulted in an inconsistent change in average heart rate going from 298.533hb/min, 
327.467hb/min, to 322hb/min as more grams were added. The hypothesis of this 
experiment was; if green tea is added to Daphnia, then the heart rate will decrease faster 
than if Aspirin is added. This hypothesis was supported from the data collected, showing 
that the green tea affects the heart rate of Daphnia more so than Aspirin and the control 
group. The data shows that natural substances are more beneficial at controlling heart 
rate than meditation. Further questions could explore if natural substances have the 
same effect on humans and does the gender and age of the Daphnia impact the heart 
rate of Daphnia.

Miller, C. 2000. "Daphnia pulex" (On-line), Animal Diversity Web. Accessed March 02, 
2015 at http://animaldiversity.org/accounts/Daphnia_pulex/

Beneficial effects of green tea: A literature review. (2012, April 6). Chinese Medicine. 
Retrieved October 1, 2014, from http://www.cmjournal.org/content/5/1/13

Tachycardia | Fast Heart Rate. (2012, May 30). Tachycardia | Fast Heart Rate. Retrieved 
October 1,       2014,    from             
http://www.heart.org/HEARTORG/Conditions/Arrhythmia/AboutArrhythmia/Tachycardia-   
         Fast-     Heart-Rate_UCM_302018_Article.jsp
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The Effect of Eating Time on Circadian Clock Gene Manipulation in Drosophila 
melanogaster

Madihah Alam

The circadian cycle is driven by biological clocks that play a significant role in sleeping 
and feeding patterns, brain activity, cell regeneration, and other biological activities of 
organisms. Since circadian rhythms influence many important physiological functions, 
individuals who are not in sync with their cycle have a higher risk of diabetes, heart 
disease, and obesity. 
This research determined glucose production in Drosophila melanogaster (fruit fly) in 
response to changes in eating time. Since D. melanogaster have similar biological clocks 
to humans, this research endeavored to determine a link between eating time and 
glucose level. The fruit flies were separated into three groups in order to detect the 
differences in eating time. The fruit flies were subjugated to three different feeding 
regimens: food available all the time, food available from 7:30-8:30 AM, and food 
available from 7:30-8:30 PM. 
Statistical analysis via a t-test was conducted and showed that there was a significant 
difference in glucose production between the control group and morning eaters, the 
control group and evening eaters, and the morning and evening eaters. Highest glucose 
production occurred when the flies were fed continuously versus morning or evening. 
Hence a fruit fly’s circadian rhythm can be manipulated. 
Further research can be conducted by using a similar treatment on humans, such as 
changing the timing of a patient’s medication intake or the timing of a cancer patient’s 
chemotherapy. Since the genes involved with the biological rhythm play an integral role 
in people’s lives, it is important to continue this research.

Circadian Rhythms Fact Sheet. (n.d.). Retrieved November 4, 2014, from 
http://www.nigms.nih.gov/education/pages/factsheet_circadianrhythms.aspx

Grens, K. (2013, September 1). Out of Sync | The Scientist Magazine®. Retrieved 
October 10, 2014, from http://www.the-scientist.com/?
articles.view/articleNo/37269/title/Out-of-Sync/

The Time Of Our Lives. (n.d.). Retrieved October 26, 2014, from 
http://learn.genetics.utah.edu/content/inheritance/clockgenes/
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Canine Parvovirus and the Use of Unconventional Treatments

Paula Alvarez-Salas

Deena Macomber

Canine Parvovirus (CPV) is a fast-working viral illness that infects puppies of six weeks 
to six months. The virus works by attacking rapidly dividing cells, and such cells are most 
commonly found in the gastrointestinal tract. Symptoms include vomiting, bloody 
diarrhea, lethargy, dehydration, and ataxia. Our data shows that conventional treatment 
consists of IV (intravenous) fluids, supportive medication and antibiotics. This method 
reaps a survivability rate of 70%-90%, and costs several thousand dollars for inpatient 
care. Unconventional treatments such as Maropitant and Convenia, equine endotoxins, 
and oseltamivir (commonly referred to as TamiFlu), are more aggressive treatments that 
attack the virus while supporting the puppy. This method has an 80%-85% survivability 
rate, and costs only a few hundred dollars for outpatient care. We believe that if an ill 
puppy is given an unconventional treatment rather than a conventional treatment, then 
the puppy’s symptoms will decrease.

Infectious Diseases of Dogs - Parvovirus. (n.d.). Retrieved January 31, 2015.

New Protocol Gives Parvo Puppies a Fighting Chance When Owners Can't Afford 
Hospitalization. (n.d.). Retrieved February 1, 2015.

Treatment of Canine Parvoviral Enteritis. (n.d.). Retrieved January 30, 2015
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The Effect of De-wormer on Weight Gain in Lambs

Amy Bishop

Elise Chaudet

Sheep will often show warning signs of a parasite infestation; which could consist of 
anemia, diarrhea, coughing, and weight loss. A solution to parasite infestation is to treat 
the sheep with a de-wormer. The purpose of this experiment was to compare ivermectin 
and valbazen to see which de-wormer was more effective in promoting weight gain. The 
independent variable of the experiment is the type de-wormer, and the dependent is the 
weight gain. The breed of sheep remained constant in the experiment. Before de-
worming lambs, one should know the weight of the individual lambs needing de-wormer. 
Once an accurate weight has been established, a de-wormer should be administered 
either orally or through injection. A main cause of susceptibility to parasites is misuse or 
over use of de-wormers, resulting in drug resistant worms. The most commonly used de-
wormer is ivermectin. The research conducted recorded the mean of weights taken at 3 
months, 5 months and at 7 months, from lambs treated with ivermectin and valbazen. 
The mean for lambs de-wormed with ivomectin at 3 months was 41.7 pounds (lbs.), at 5 
months was 74.4, and 7 months was 127. The mean of the lambs treated with valbazen 
at 3 months was 68.9 lbs., 5 months was 104 lbs., and 7 months was 136 lbs. The lambs 
treated with valbazen clearly experience more weight gain. This result reflects the effect 
of drug resistance of the worms to ivermectin or better efficiency of valbazen in treating 
worms.

Schoenian, S. (2013, August 31). Small Ruminant Info Sheet. Retrieved February 9, 
2015, from http://www.sheepandgoat.com/articles/slowdrugresist.html 

Weaver, S. (2013). The Backyard Sheep: An Introductory Guide to Keeping Productive 
Pet Sheep. Storey Publishing. 

Weaver, S. (2005). Sheep: Small-scale sheep keeping for pleasure and profit. Irvine, 
Calif.: BowTie Press.
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The Effect of Crumb Rubber on Genetic Mutation of Drosophila melanogaster

Abby Boyle

Paige O'Brien

The purpose of this experiment was to research the effect of rubber crumb found in turf 
on Drosophila and see if any possible mutations could be found. Rubber crumb found in 
turf has many harmful PAHs. Many athletes that come in contact with the turf have been 
diagnosed with cancer, blood cancer being the most common. In this experiment, 
Drosophila was exposed to turf from an old and new field in graduated cylinders. Files 
were allowed to mate and offspring were evaluated. Control group was set up the same 
way with no crumb added. Offspring from flies exposed to new and old turf were 
evaluated and mutations were found in the wings. Rate of mutations were compared to 
the normal rate of mutation of wild type Drosophila. Therefore we can conclude that 
crumb rubber turf did cause mutations in Drosophila. AN alternative to turf should be 
looked at for fields and playgrounds.

References:
1. Flagg, R. (2005, January 1). Carolina Drosophila Manual.
2. Crowl, J. (2014, October 24). Is Synthetic Turf Giving Athletes Cancer? Retrieved 
February 2, 2015, from http://www.thepostgame.com/blog/daily-take/201410/synthetic-
turf-giving-athletes-cancer-soccer-crumb-rubber-goalie-fields
3. Artificial Turf: Exposures to Ground Up Rubber Tires - Athletic Fields, Playgrounds, 
Garden Mulch. (n.d.). Retrieved February 2, 2015, from 
http://www.ehhi.org/reports/turf/health_effects.shtml
4. Birkholz, D., Belton, K., & Guidotti, T. (2003). Toxicological Evaluation for the Hazard 
Assessment of Tire Crumb for Use in Public Playgrounds. Journal of the Air & Waste 
Management Association, 903-907.
5. Artificial turf causing skin disease at nation's schools. (2012, January 1). Retrieved 
February 2, 2015, from http://english.hani.co.kr/arti/english_edition/e_national/ 
219645.html
6. Exhibit: Mutant Fruit Flies - Drosophila Genetics | Exploratorium. (n.d.). Retrieved 
February 2, 2015, from 
http://www.exploratorium.edu/exhibits/mutant_flies/mutant_flies.html
7. Brumfield, B. (2015, January 3). Scientists: Random gene mutations primary cause of 
most cancer - CNN.com. Retrieved February 2, 2015, from 
http://www.cnn.com/2015/01/02/health/cancer-random-mutation/
8. Genetic mutation and cancer development. (2015, January 27). Retrieved February 2, 
2015, from http://ghr.nlm.nih.gov/handbook/illustrations/cancer
9. Peeples, L. (2014, May 30). Why These Goalies Are Worried About Unknown Toxins I
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Canine Hip Dysplasia

Bailey Conner

Jasmine Graham

Hip dysplasia is a common disease found in overweight canines or specific breeds. If a 
canine happens to carry excessive weight or be of a certain breed with an undesirable 
genetic makeup, mostly pertaining to hips and pelvis, it will have a much higher 
likelihood of developing hip dysplasia. The purpose of this research was to collect data to 
support our point that the weight of a canine is a common factor in the development of 
hip dysplasia. Therefore, canines need to maintain an ideal weight to avoid placing 
unnecessary stress to their hips. This study consisted of sixty-one canines, with twenty-
one separate breeds. A local veterinary clinic provided the data, The average weights of 
each breed was compared against the weights of the collected data points. One of the 
graphs was classified into three groups containing small, medium, and large, all of which 
had developed the disease at some point in time. Larger and medium breed canines 
showed by far the most data points with hip dysplasia. Another graph displayed the 
breeds of each canine with hip dysplasia and which breeds had an obvious overtake. 
According to the data Golden Retrievers and German Shepherds are breeds with a 
predisposed genetic makeup to hip dysplasia. This along with their weights increases 
their likelihood of development. The actual weights for each individual dog were listed 
along with the diagnosis of hip dysplasia. Dogs weighing from 65 pounds to 100 pounds 
appear to be the most affected.

Bassert, J. (n.d.). Physical therapy rehabilitation and alternative medical nursing. 
InMcCurnin's clinical textbook for veterinary technicians (8th ed.). St. Louis, Mo.: Elsevier 
Saunders. pg 877

[Interview]. (n.d.). Kathryn Humphries

Spaulding, C. (1976). Hip Dysplasia. In A veterinary guide for animal owners: Cattle, 
goats, sheep, horses, pigs, poultry, rabbits, dogs, cats (First ed.). Emmaus, PA: Rodale 
Press. pg 321
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The Hatch Rate of Brine Shrimp in Varying Salinities

Erik Erbes

Brine shrimp serve as a keystone species in the ecosystems of hypersaline lakes such 
as the Great Salt Lake. These types of environments are very rare around the world and 
the species they contain are unique because of their ability to thrive in normally 
intolerable salinities. Due to the effects of climate change, many of these lakes will 
experience fluctuations in salinity. The purpose of this experiment is to assess how well 
brine shrimp will hatch in different levels of salinity. This experiment involves hatching 
brine shrimp cysts from Great Salt Lake in four different containers filled with water of 
varying salinities: 0% salinity, 5% salinity, 10% salinity, and 15% salinity. In this case the 
independent variable is the salinity of the water, and the dependent variable is the hatch 
rate. The control group is the container with 0% salinity. In order to collect results, 15 
samples will be taken from each container and the number of shrimp in each sample will 
be counted and averaged. The results of the experiment showed that the most shrimp 
hatched in the 10% container, and no shrimp hatched in the 0% and 15% containers. 
These results support the experimental hypothesis that less shrimp will hatch in water 
that is significantly lower or higher than the hatching salinity for brine shrimp: 15%. 
Further experiments dealing with this question could utilize more salinities and more 
controlled conditions and could investigate how salinity affects long-term survival rate.

Brine Shrimp. (n.d.). Genetic Science Learning Center. Retrieved October 19, 2014, 
from http://learn.genetics.utah.edu/content/gsl/foodweb/brine_shrimp/

Brine Shrimp and Ecology of Great Salt Lake. (2013, January 10). Utah Water Science 
Center. Retrieved October 19, 2014, from http://ut.water.usgs.gov/greatsaltlake/shrimp/

Hatching Brine Shrimp Cysts. (2010, January 1). Retrieved March 3, 2015, from 
http://www.brineshrimpdirect.com/Hatching-Brine-Shrimp-Cysts-c169.html
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The Effect of Alpha Lipoic Acid on the Life Expectancy of Invertebrates

Alex Fitz

Clayton Smith

The purpose of this experiment is to see if the amount of alpha lipoic acid increases the 
longevity of Roundworms.  This could be used possibly on humans in the near future.  
The alpha lipoic acid attracts to the floating free debris in the cell and cleans all of the 
free floating radicals of the cell.  The independent variable is the alpha lipoic acid.  The 
dependent variable is the longevity of the roundworms.  The control group is the select 
group of worms given no treatment of alpha lipoic acid.  We administered a treatment of 
alpha lipoic acid every day until death, counting how long each worm lived and what 
treatment group they were in.  The control group worms lived an average of 7.8 days.  
The 1mL group of worms lived an average of 8.33 days. The 2mL group lived an 
average of 9.33 days.  Lastly, our 4mL group lived an average of 9.53 days.  Our 
experimental hypothesis was whether or not alpha lipoic acid increases roundworm 
longevity. This was supported by our data as with an increase in dosage of alpha lipoic 
acid, the roundworms lived longer.  Since there was a correlation between alpha lipoic 
acid dosage and longevity this warrants further research in to whether or not it works for 
other animals, and possibly humans.

Benedetti, M., Foster, A., Vantipalli, M., White, M., Sampayo, J., Gill, M., ... Lithgow, G. 
(2008). Compounds that confer thermal stress resistance and extended lifespan. 
Experimental Gerontology, 882-891.

Oregon State University. (2007, May 18). Lipoic Acid Explored As Anti-aging Compound. 
ScienceDaily. Retrieved October 17, 2014 from 
www.sciencedaily.com/releases/2007/05/070517130823.htm

Tankova, T., Koev, D., & Cherninkova, S. (2005). Treatment for diabetic 
mononeuropathy with alpha-lipoic acid. Retrieved October 9, 2014, from Pubmed.gov.

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

108T12
Animal Sciences

100

LCPS RSEF OFFICIAL ABSTRACT - 2015



Identifying and Comparing Nanopillars Found on Aquatic Insect Wings

Meghna Gorrela

Molly Magoffin

The purpose of this research was to investigate the relationship between the parameters 
of nanostructures on insect wings and the type of aquatic insects upon which they are 
present. Previous research has shown that dragonflies and damselflies possess these 
nanostructures, also known as nanopillars, on their wings. Research done on dragonfly 
wings provided evidence that nanopillars have antibacterial properties. Due to their 
bactericidal effect, these structures have the potential for applications in the creation of 
antibacterial surfaces; therefore, determining the parameters of these structures on 
various insects contributes to the future applications of nanopillars. This research was 
done by collecting damselflies and dragonflies, classifying them to the family level, and 
using images of their wings under a scanning electron microscope to measure their 
nanopillar parameters: heights, diameters, and spacings. The hypothesis was that 
nanopillar parameters would be dependent upon the suborder and family of the insect. 
Further research on these insects will include an investigation to determine the 
relationship between their nanopillar parameters and their antibacterial properties.

Hasan, J., Crawford, R. J., & Ivanova, E. P. (2013). Antibacterial surfaces: the quest for 
a new generation of biomaterials. Trends in Biotechnology, 31, 295-304. doi: 
10.1016/j.tibtech.2013.01.017

Ivanova, E. P., Hasan, J., Webb, H. K., Gervinskas, G., Juodkazis, S., Truong, V. K., . . . 
Crawford, R. J. (2013). Bactericidal activity of black silicon. Nature communications, 4, 1-
7. doi:10.1038/ncomms3838

Nguyen, S. H., Webb, H. K., Hasan, J., Tobin, M. J., Mainwaring, D. E., Mahon, P. J., . . 
. Ivanova, E.P. (in press). Wing wettability of Odonata species as a function of quantity of 
epicuticular waxes. Vibrational Spectroscopy. doi: 10.1016/j.vibspec.2014.07006
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How Does Specific Water Temperatures Affect Regeneration of Dugesia tigrina?

Amber Hartman

This experiment is designed to test whether flatworms (Dugesia tigrina) grow their limbs 
back faster based on their environment. They have long been studied for this ability. The 
independent variable in this experiment is the temperature of the water that the planaria 
are placed in: 21°C, 23°C, 25°C, 27°C, and 29°C. The dependent variable is how quickly 
the planaria regrow their limbs (how many hours it takes).  The control group is planaria 
in 23°C water. This experiment was performed by cutting worms in half lengthwise under 
a dissection microscope using a scalpel. The worms were placed in containers of varying 
temperatures. Their growth was recorded in hours.  The means for worms in 21°C water, 
23°C water, 25°C water, 27°C water, and 29°C water were 83.439 hours, 99.203 hours, 
113.66 hours, 125.89 hours, 132.78 hours, respectively. ANOVA testing was performed. 
The p value was less than 0.0001. The colder the water temperature, the faster the 
worms regenerated. The alternative hypothesis was: If brown planaria (Dugesia tigrina), 
are placed in 23°C water, then their limbs will grow back faster than if placed in 21°C, 
25°C, 27°C, or 29°C water. This was not fully supported, since one group grew back 
faster than the control.  Future direction for this research should be to make different cuts 
per every 5 trials to see if flatworms can regrow under different situations.

Dinsmore, E.C. and others.(2010). Regeneration (biology). 

Encyclopedia Britannica. (2012). Planaria: A window on regeneration. Explorium

Haynes, R.(2004). Planaria lab. Biology 322 201.

Lewis, T. (2013). Getting a head: How worms regenerate lost tissue. Retrieved October 
3, 2014, from http://www.livescience.com/38405-how-flatworms-regrow-their-heads.html

Whitehead Institute for Biomedical Research. (2013). Tissue loss triggers regeneration in 
planarian flatworms. ScienceDaily. Retrieved October 4, 2014 from 
www.sciencedaily.com/releases/2013/09/130903091548.htm
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The Effect of Calcium Deficiency on Canine Hip Dysplasia

Abigail Hemby

Kellie McDowell

It is known that excess calcium in canines’ increases the risk of hip dysplasia, calcium 
deficiency can also leads to hip dysplasia. While excess calcium can create calcium 
deposits in the hip joints making it harder for the femoral head to fit in the acetabulum, 
calcium deficiency can cause the bone to wear down changing the shape of the femoral 
head, and causing the acetabulum to become shallow preventing the femoral head from 
fitting. By maintaining a healthy calcium level, especially in the dogs first year, the risk of 
hip dysplasia can be significantly reduced. To begin, background research was 
conducted using veterinary journals, articles, and by speaking to veterinarians. Calcium 
levels were gathered from dogs with hip dysplasia as well as dogs without. The dogs 
studied were of various breeds, genders, and ages. The calcium levels were calculated 
in a t-test, the P-two value was 0.0346; this number shows the results from the data were 
significant, supporting the alternative hypothesis. The variances of each group also 
showed a difference. The group of dogs without hip dysplasia had a variance of 0.0644, 
while the group with hip dysplasia had a variance of 4.616. These results are due to the 
non-dysplastic dogs having calcium levels within a close range, the dysplastic dogs 
having either high or low calcium levels. This means the independent variable, whether 
or not the canine had hip dysplasia, did affect the dependent variable, the calcium levels. 
Further research could explore ways to maintain a perfect calcium level.

Baker Institute |  Animal Health. (n.d.). Retrieved February 6, 2015, from 
http://bakerinstitute.vet.cornell.edu/animalhealth/page.php?id=1104

Brass, W. (2008, April 10). Hip dysplasia in dogs. Retrieved February 6, 2015, from 
http://onlinelibrary.wiley.com/doi/10.1111/j.1748-5827.1989.tb01525.x/abstract

Comparison of two canine registry databases on the prevalence of hip dysplasia by 
breed and the relationship of dysplasia with body weight and height. (n.d.). Retrieved 
January 14, 2015, from http://avmajournals.avma.org/doi/abs/10.2460/ajvr.69.3.330
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The Effectiveness of Turmeric vs. Curcumin as an Antioxidant on the Heart Rate of 
Daphnia

Maja Jankowska

Imelda Ogango

The purpose of this is experiment is to determine which antioxidant is more effective in 
counteracting oxidative stress: turmeric or curcumin. Turmeric is one of the leading 
antioxidants in medicine, used to for it’s anti-inflammatory, cancer chemopreventive, and 
potentially chemotherapeutic properties. Curcumin is a substance found within turmeric 
and could be the source of turmeric’s abilities. In the project, Daphnia pulex were 
exposed to a chlorate solution that would act as an oxidizer and increase their heart rate. 
They were then alternatively placed in either turmeric or curcumin solution to observe 
which antioxidant worked best in reducing their heart rate. The experiment proved the 
hypothesis correct; by isolating the chemical compound curcumin found in turmeric, its 
antioxidant properties could be identified. Observations showed that the average for both 
resting in the tank and chlorate exposure were consistent across the board: 264 
beats/min and 297 beats/min, respectively. The hypothesis was proved correct with 
curcumin decreasing heart rate after experiencing a time of oxidative stress more than 
turmeric: an average of 155 beats/min vs. 222 beats/min. Therefore, a conclusion can be 
drawn that curcumin is in fact the reason behind turmeric’s antioxidants properties. 
Further research could explore using other chemicals as antioxidants to see which 
supplement is the most successful, such as beta-carotene, lycopene, and vitamins A, C, 
and E. The study could also branch out to other organisms to observe if results are 
consistent across different species.

Haddock, P. (1992). Oxidative Stress: Oxidants and Antioxidants.. Cardiovascular 
Research, 26(8), 816a.    
    
Consumer's Guide to Curcumin & Turmeric (Tumeric, Curcuma Longa, Curcuminoids). 
(n.d.). Consumer's Guide to Curcumin & Turmeric (Tumeric, Curcuma Longa, 
Curcuminoids). Retrieved September 30, 2014, from http://curcumin-turmeric.net/

Ebert, D. (2005). Ecology, epidemiology, and evolution of parasitism in Daphnia. 
Bethesda, MD: National Library of Medicine (US), National Center for Biotechnology 
Information.
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Urban Development Effects on Red Feather Pigment Deposition and Fitness in 
Cardinalis cardinalis

Jillian Kazmierczak

Wildlife habitats around the world have been vastly damaged by human development. 
This affects behavior and fitness of organisms that live there. Male Northern Cardinals 
(Cardinalis cardinalis) produce the red pigment in feathers from foods they eat in their 
natural habitats. Male cardinals with more vibrant red pigmentation exhibit greater 
reproductive success and fitness than those with duller plumage.
The purpose of this research was to determine whether urban development and 
destruction of the Northern Cardinal’s habitat would cause birds to produce less red 
pigment because of the disruption in access to food. Cardinal subspecies specimens 
collected from urban and rural locations throughout the United States and Mexico were 
photographed and images analyzed to determine the mean red intensity value of the 
feathers and to ascertain the quantity of pigment deposition.
Statistical analysis indicated a significant difference in pigment deposition in feathers of 
birds living in urban habitats as opposed to rural habitats. Feathers of birds living in rural 
habitats displayed greater vibrancy in red pigment than those residing in urban habitats. 
Thus urban development and destruction of the birds’ natural food sources caused a 
decrease in the amount of red pigment produced. This indicates a lesser degree of 
fitness in these birds. Further research would entail analyzing different species with 
alternative pigmentation mechanisms to determine whether pigment vibrancy in their 
feathers is also affected by habitat destruction. This research suggests that color can be 
used as a tool in analyzing health and fitness of birds across the globe.

McGraw, K., G. Hill, R. Stradi, and R. Parker. 2001. The Influence of Carotenoid 
Acquisition and Utilization on the Maintenance of Species-Typical Plumage Pigmentation 
in Male American Goldfinches (Carduelis tristis) and Northern Cardinals (Cardinalis 
cardinalis). Available online at: 
http://www.public.asu.edu/~kjmcgraw/pubs/PBZ%2001.pdf

Halkin, S. and S. Linville. 1999. Northern Cardinal (Cardinalis cardinalis). Available 
online at: http://bna.birds.cornell.edu/bna/species/440

McGraw, K., G. Hill, and R. Parker. 2003. Carotenoid Pigments in a Mutant Cardinal: 
Implications for the Genetic and Enzymatic Control Mechanisms of Carotenoid 
Metabolism in Birds. Available online at: 
http://www.researchgate.net/publication/232664209
_CAROTENOID_PIGMENTS_IN_A_MUTANT_CARDINAL_IMPLICATIONS_FOR_THE
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Does Vanilla Have More Effect on Stress than Dark Chocolate?

Lilyanna Keshmiri

The main purpose the experiment is to satisfy the question, “Does vanilla have more 
effect on stress than dark chocolate?” By doing this experiment, three different types of 
stress will be applied to specific groups of subjects. In this experiment, crickets will be 
used as the subject and the three different stresses that will be used on the crickets will 
be temperature change, natural disasters, and survival situations. These crickets will be 
broken up by gender into eight different jars (a total of 24 crickets, 3 in each jar); two of 
the eight jars will be used for the control group. The control group will have to adjust to 
the stress naturally as appose to the rest who will be given the independent variables 
after stress is applied. The different times of death will be recorded. The substances that 
are being used are Dark Chocolate and Vanilla extract. So far throughout the 
experiment, control group B (female crickets) couldn’t handle the stress well at all. One 
of the female crickets resorted to cannibalism and then died later. Slowly the control 
group died off due to the stress, but the males did not die as fast as the females did. The 
stress was probably too much for the control group. A major error that could occur would 
be the constant change of temperature in the environment. The rest of the results are 
inconclusive as of now, but will be changed later. So far there is no similar research to 
this experiment.

"7 Proven Health Benefits of Dark Chocolate (No. 5 is Best)." Authority Nutrition. N.p., 
n.d. Web. 29 Sept. 2014. http://authoritynutrition.com/7-health-benefits-dark-chocolate/.

Beers, Mark H.. "Depressive disorders." The Merck manual of diagnosis and therapy. 
18th ed. Whitehouse Station, N.J.: Merck Research Laboratories, 2006. 1704-1713. 
Print.

"Health Benefits of Vanilla Essential Oil." Organic Facts. N.p., n.d. Web. 29 Sept. 2014. 
https://www.organicfacts.net/health-benefits/essential-oils/vanilla-essential-oil.html.
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Is the Growth Rate of Flies affected by Removing Vestigial Wings?

Ashish Kondaka

Awais Paracha

Our question involves using Drosophila Melanogaster (fruit flies) to find out different 
growth rates based on if they have vestigial parts, such as wings. The fruit flies would be 
split into four groups: two with wings and two without wings. Then, we carefully peel of 
the wings off of two groups and compare it to the two other groups with wings. We then 
take initial measurements of mass and vertical height of each group. Every three days 
we will compare the growth of the mass and vertical height with the original groups and 
after one life cycle, which usually last around a month, calculate the growth rate between 
winged and wingless flies. This part of the lab is simple, when following the instructions, 
and requires a simple procedure of measuring the flies in three day intervals. We will 
place the flies in four different environments and consistently monitor them and by 
creating a realistic environment for the flies, it gives us a more accurate measurement of 
the growth of fruit flies. The cups used for the flies would be Styrofoam so that the flies 
can get air and the food will be placed accordingly. So far, the results show that the 
growth rate would be equivalent for both control groups as the vestigial parts create no 
difference between the two types of flies but we are still collecting data every day. But we 
hypothesize that flies with wings would soon have an increase in their growth rate 
because of their pristine body whereas the wingless flies have a deficiency in organs 
which could affect their growth.

Mueller, L., & Ayala, F. (n.d.). Fitness and Density-Dependent Population Growth 
inDROSOPHILA MELANOGASTER. Retrieved February 27, 2015, from 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1214417/

Drosophila (Sophophora) melanogaster. (2015, February 24). Retrieved February 27, 
2015, from http://flybase.org/reports/FBsp00000001.html

Manning, G. (2008, July 8). A quick and simple introduction to Drosophila melanogaster. 
Retrieved February 27, 2015, from http://www.ceolas.org/fly/intro.html

Common Fruit Fly (Drosophila melanogaster) - Information on Common Fruit Fly - 
Encyclopedia of Life. (n.d.). Retrieved February 27, 2015, from 
http://eol.org/pages/733739/overview
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Animal Magnetism: Do Large Mammals Align Themselves with Earth's Magnetic Field?

Sean Lohr

For thousands of years it has been observed that animals migrate for such reasons as to 
seek warmer climates, find food, or reproduce.  After discovering that animals contain a 
mini “GPS” unit in their bodies, scientists better understood how animals could 
successfully navigate year after year.  A more recent question tries to elucidate why 
large, non-migrating mammals appear to graze and rest in direct alignment with the 
Earth’s magnetic poles.  Twelve global locations of sheep and cattle farms were 
observed using Google Earth, and the number of mammals aligned between -10 
degrees and +10 degrees of Earth’s magnetic field was tabulated.  A t-Test assuming 
equal variances found p=0.00000321 with 30 df, rejecting the null hypothesis which 
stated that there is no significant difference between the position of grazing and resting 
mammals and the location of Earth’s magnetic field.   Rather, the findings indicate that 
the animals do not orient themselves randomly, suggesting that there is a reason that 
they appear to orient themselves in alignment of the Earth’s magnetic field in 81% of the 
observations made in this study.  Possibly genes from their migrating ancestors still 
reside in their DNA which reveal both evolutionary and developmental clues about the 
past.  Extensions could be to search for anatomical magnetic fragments in mammals that 
may aid in this alignment.

Anitei, Stefan.  "Animals and the Magnetic Field of the Earth." Animals and the Magnetic 
Field of the Earth. 24 Mar. 2008. Web. 29 Mar. 2014.

Gruber, Karl.  "Dogs Sense Earth's Magnetic Field." News Watch. 3 Jan. 2014. Web. 29 
Mar. 2014.

Minard, Anne. "Cattle, Deer Graze Along Earth's Magnetic Field." National Geographic. 
National Geographic Society, 25 Aug. 2008. Web. 29 Mar. 2014.

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

116X10
Animal Sciences

100

LCPS RSEF OFFICIAL ABSTRACT - 2015



Observing the Effect of the Photosynthetic Inhibitor Metribuzin on Hydra viridissima and 
its Symbiotic Algae of the Genus Chlorella

Sabine Nau

Metribuzin is an herbicide used to inhibit rates of photosynthesis in plants as well as 
photosynthetic algae.  As runoff levels in streams and ultimately the ocean increase, 
toxins like metribuzin are in part responsible for killing algae, and have potential to 
damage coral reefs because of the symbiosis that exists between coral and algae.  In 
this research the freshwater Cnidarian Hydra viridissima was used to demonstrate this 
harmful effect. The purpose of this research was to establish the effect of the herbicide 
metribuzin on Hydra over a period of one hour and how that affects its symbiotic 
relationship with Chlorella algae. Hydra was cultured in a beaker and fed brine shrimp 
every other day. A control group of Hydra not treated with the metribuzin was taken to 
establish natural patterns for unaffected Hydra over the period of one hour. 
Measurements of surface area and length over time were taken using ImageJ to 
establish this pattern. Three concentrations of metribuzin were chosen using the 
established LC-50 of 50mg/L and two concentrations slightly above and below that value 
(25 and 75 mg/L).  The process used for the control was repeated for each of the 
metribuzin concentrations to establish this hebicide’s effect on Hydra viridissima and its 
relationship with Chlorella algae.  Data collection is still in progress. It was hypothesized 
that data collected will show the treated Hydra will become stressed and experience 
bleaching effects shown through their length and surface area measurements over the 
affected period.

Kawaida, H., Ohba, K., Koutake, Y., Shimizu, H., Tachida, H., & Kobyakawa, Y. (2012). 
Symbiosis between hydra and chlorella: Molecular phylogenetic analysis and 
experimental study provide insight into its origin and evolution. Molecular Phylogenetics 
and Evolution, 66, 906-914. doi:10.1016/j.ympev.2012.11.018

Kovacevic, G. (2012).  Value of the Hydra model system for studying symbiosis.  
International Journal of Developmental Biology, 56, 627-635. doi: 10.1387/ijdb.1235gk

Quinn, B., Gagné, F., & Blaise, C. (2012).  Hydra, a model system for environmental 
studies.  International Journal of Developmental Biology, 56, 613-625. doi: 
10.1387/idjb.113469bq
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The Effect of Nitrogen-based Fertilizer on the Length of Regeneration of the Planarian 
Dugesia tigrina

Nori Thurman

The purpose of this experiment was to find out if the Dugesia tigrina planarian in spring 
water with certain amounts of nitrogen-based fertilizer would regenerate in the same 
amount of time as planaria in spring water without any fertilizer.  The results would help 
to determine whether nitrogen-based fertilizer negatively impacts the planarian Dugesia 
tigrina’s speed of regeneration, and thus would show if fertilizer runoff from agricultural 
sources into freshwater habitats had any effect on the speed of planarian regeneration. 
Planaria were transected and allowed to regenerate in 0.1%, 0.01%, or 0% nitrogen-
based fertilizer/spring water solution, with the latter being the control group. The results 
showed that there was not a significant difference in regeneration time between 
planarians in 0.01% and 0% fertilizer solution, but planarians in 0.1% fertilizer solution 
had all died after four days. This suggests that water with 0.1% nitrogen fertilizer content 
and above is possibly fatal to planarians.
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The effects of microgravity on fruitflies

Elsa Acosta

Jordan Zapp

With today's advancements in space technology and a growing population, there is a 
very real possibility that some humans will someday reside in space.  Studies on how 
microgravity affects other living things could be used as an indicator of the long term 
effects of microgravity.  As scientists, we already know what affects microgravity, or a 
small amount of gravity, as in space, will affect the human body. The feeling of 
weightlessness, elongation of the spine, ect. What we don't know is the behavioral or 
biological effects. 
In order to test this, forty virgin fruit flies (twenty male, twenty female), were separated 
into groups of four into ten different test tubes.  Each tube contained a sugar based 
media.  Five tubes were taped into a microgravity chamber, where they were rotated 
constantly so as to diminish any sense of up or down.  The other five tubes were kept 
under normal conditions.  After several days, ten flies from each group were put into petri 
dishes and taped for five minutes, and their behavior was observed.  The results 
concluded that the flies under microgravity, due to no sense of up or down, stayed 
primarily on the sides and top of petri dishes, and stayed relatively far apart from one 
another.  The control group of normal flies were distributed fairly evenly in the petri dish

De Juan E., et al. 2007. The ‘ageing’ experiment in the Spanish Soyuz Mission to the 
International Space Station. Microgravity Sci. Technol. 19, 170–174  retrieved from 
http://link.springer.com/article/10.1007%2FBF02919475

Bender J. A., Frye M. A. 2009. Invertebrate solutions for sensing gravity. Curr. Biol. 19, 
R186–R190 retrieved from 
http://www.sciencedirect.com/science/article/pii/S0960982208016795

Inagaki H. K., Kamikouchi A., Ito K. 2010. Methods for quantifying simple gravity sensing 
in Drosophila melanogaster. Nat. Protoc. 5, 20–25 
http://www.nature.com/nprot/journal/v5/n1/full/nprot.2009.196.html
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The Effect Of Bacopa Monnieri on Cognitive Functions

Lina El Hamdani

Bacopa monnieri is a nootropic herb found in many countries that has been proven to 
improve cognition by reducing anxiety and enhancing neurotransmitters. It helps with the 
formation of memory which can take effect in the elderly as well as in younger children. 
Since the supplement is also an adaptogen, the person might feel a lack of motivation to 
work. To test out the cognitive effects of this specific plant, the experiment bases the 
results on the activity of the slime mold (physarum polycephalum).  
Three different slime mold groups were grown in three different petri dishes containing 
1.5% agar gel, with mazes of simple designs created with Legos. A maze is entirely 
sprayed with bacopa powder mixed with water. Another slime mold group is exposed to 
the bacopa powder only. The control group does not receive anything. Oatmeal, the food 
source for the slime, is placed on the other side of the maze. The purpose of this 
experiment is to record how fast and efficiently the mold will get to the food depending 
on the plant treatment that was given. After observing the petri dishes following a 14 
hour period, results proved that the slime that received the bacopa plant did a better job 
at growing and getting to the oatmeal.
The group that was treated with both, the plant and water, only used one path to get to 
the food. The one that received only the powder spread all over the petri dish to find its 
nutrition source. The control group did not grow well and hardly reached the oatmeal. 
More challenging maze paths are created and the slime mold will be observed within one 
hour periods to record timing.

Uses, Side Effects, Interactions and Warnings - WebMD. (n.d.). Retrieved February 27, 
2015, from http://www.webmd.com/vitamins-supplements/ingredientmono-761-
brahmi.aspx?activeingredientid=761&activeingredientname=brahmi

Maa, L. (n.d.). Slime Molds: Brainless Intelligence - Reality Sandwich. Retrieved 
February 27, 2015, from 
http://realitysandwich.com/164147/slime_molds_brainless_intelligence/
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Does Listening to a Certain Genre of Music Impact a Driver's Reaction Time?

Michael Munley

The purpose of this experiment was to determine if music genre affects driver reaction 
time, specifically driver reaction times of those between the ages of 15 years, 6 months 
and less than 21 years. Currently the majority of this age group listens to music while 
riding in vehicles as passengers and chances are good that most will continue to listen to 
music when behind the wheel. This simple fact led the researcher to wonder if listening 
to music effects driver reaction times. This study is important because distracted driving 
consistently ranks as a major safety issue. These distractions include texting, sending 
email, and downloading music to personal devices, to name a few. The researcher 
hypothesized that if one listens to classical music while driving one’s reaction time will be 
faster than those who listen to country, rock, urban or pop music. Subjects’ reaction 
times were tested using the Advanced Therapy Products Simple Reaction Time Tester. 
Subjects were exposed to five different genres of music and periods of silence during 
which they reacted to a simulated braking situation. The researcher found that there was 
no significant difference in reaction times while subjects listened to any specific genre of 
music. However, subjects’ reaction times during periods of silence were significantly 
slower than when listening to music. This surprising result is contrary to published 
distracted driving literature and necessitates further study on a larger population group of 
this specific demographic.

Easingwood, G. D. (2010, December 13). Factors that affect human reaction time. 
Retrieved from www.sciences360.com/index.php/factors-that-affect-human-reaction-
time-7284/

Green, M. (2013). Visual expert human factors: Driver reaction time. Retrieved from 
http://www.visualexpert.com/Resources/reactiontime.html

Perera, T. B., & Haupt, E. J. (n.d.). Museum of the history of reaction time research 
http://tomperera.com/psychology_museum/mrt.htm
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The Comparison of Gender on the Amount of Time to Lose Patience

Bidisha Rath

Men and women are very different. They have different thoughts and emotions and react 
differently in challenges. Comparing genders helps understand these differences. The 
purpose of this experiment was to find whether gender has an effect on patience. Eleven 
men and eleven women participated in this experiment. The participants were men and 
women between the ages 25-55.  Participants were asked to solve a Rubik’s Cube in a 
time limit of thirty minutes. They were given a guide to use to solve the cube. The 
independent variable was gender and the dependent variable was the amount of time it 
took to lose patience, measured by when participants would stop working to solve the 
Rubik’s Cube.

Eight males out of eleven remained patient and tried to solve the Rubik’s Cube until the 
time limit of thirty minutes ended. Only five females out of eleven were patient and tried 
to solve the cube.  The mean time it took for men to lose patience was 1578 seconds. 
The mean time it took women to lose patience was 1164 seconds. The average time for 
men to lose patience was greater than the average time for women. The experimental 
hypothesis that women will be able to maintain patience longer than a man was not 
supported.  A T-Test was done providing the result of  a p-value greater than 0.05 and 
therefore accepting the null hypothesis that there was no significant difference between 
the genders and the amount of patience they demonstrated in the experiment. Further 
research could explore how genders behave differently in social situations.

Hameed, S. (2014). Are women more patience or men? Retrieved October 13, 2014, 
from http://muslim-academy.com/women-patience-men/

Dobson, J. (n.d.). Emotional differences between men and women. Retrieved October 
13, 2014, from http://drjamesdobson.org/Solid-Answers/Answers?a=65bf3af7-62d8-
4a9e-8cd9-075fcc1da8b6

Chytilová, J. (2009). Women, children and patience: Experimental evidence from Indian 
villages. Retrieved October 23, 2014.
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Increasing Recognition of Facial Qualities via 3D Technology

Daniel Sheaffer

As technology advances, the demand for realistic human animation grows at a rapid 
rate. The entertainment and plastic surgery industries both heavily rely upon the ability to 
generate three-dimensional images of human faces.
 The purpose of this research was to assess people’s ability to recognize faces as 
human and to discern which aspects of a face are most important in allowing people to 
recognize a face as human. Several three-dimensional models of faces were created: 
four faces were constructed using images of real human faces, four faces were 
constructed using human-like objects such as dolls and mannequins, and eight faces 
were constructed using morphs of humans and human-like objects. Subjects were then 
requested to view each model and determine whether or not they believed the model to 
be human. If subjects believed that the model was not a human, they were requested to 
state which facial feature caused them to make that decision.
 Most subjects were fairly proficient in their ability to recognize the human models as 
being human; however, they showed less skill in their ability to recognize the nonhuman 
faces as being nonhuman. The eyes and the nose were most common indicators when 
subjects believed that the models were not human. Further research would entail using 
higher quality animation software and photographs to minimize errors caused by 
discoloration or other imperfections. Increased lifelikeness of animated faces holds the 
potential to further the success of a wide array of firms that choose to utilize these 
advancements.

Breuer, Kim, Kienzle, Blanz, & Schoelkopf. (n.d.). Automatic 3D Face Reconstruction 
from Single Images or Video. Retrieved February 27, 2015, from 
http://www.is.tuebingen.mpg.de/fileadmin/user_upload/files/publications/mpik-
tr-160_4380[0].pdf

Kemelmacher-Shlizerman, I., & Basri, R. (n.d.). 3D Face Reconstruction from a Single 
Image using a Single Reference Face Shape. Retrieved February 27, 2015, from 
https://homes.cs.washington.edu/~kemelmi/ProjectPages/Faces/paper.pdf

McKone, E., Crookes, K., & Kanwisher, N. (n.d.). The Cognitive and Neural 
Development of Face Recognition in Humans. Retrieved February 27, 2015, from 
http://web.mit.edu/bcs/nklab/media/pdfs/McKone.Crookes.Kan.revfinal.pdf
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The Effect of Age on Susceptibility to Choice Blindness

Brianna Sosa

Choice blindness is the failure for someone to detect a switch between their selection 
with the actual outcome. The purpose of this study was to determine if there is a 
difference between age groups and susceptibility to choice blindness. The independent 
variable is age, while the dependent variable is susceptibility to choice blindness and 
whether participants indicated that their initial selection was changed. The test subjects 
were divided into three age groups: 13-20, 21-45, and 46-75. 17 men and 43 women 
were tested. 

Each participant was shown six headshots at once. They picked the headshot they found 
most attractive in three seconds. The subject was handed a headshot opposite of what 
they originally picked and asked to explain their choice. If the participant did not notice, 
they were susceptible to choice blindness. The 13-20 age group had 13 people detect 
the change and 7 who were susceptible. The 21-45 and 46-75 age groups each had 17 
people detect the change and 3 who were susceptible. The experimental hypothesis that 
the participants ages 13-20 are more susceptible choice blindness than adults was 
supported. A Chi-square test resulted in, x² = 3.14, (2, N = 60), with a p-value greater 
than .05 and fails to reject the null hypothesis, resulting in no significant difference 
between the age groups detecting choice blindness. Further testing could include 
research on if gender has an effect on choice blindness.

Hall L, Johansson P, Strandberg T (2012) Lifting the Veil of Morality: Choice Blindness 
and Attitude Reversals on a Self-Transforming Survey. PLoS ONE 7(9): 
e45457.doi:10.1371/journal.pone.0045457

Johansson, P., Lars, H., & Sikstrom, S. (n.d.). From Change Blindness to Choice 
Blindness. Psychologia, 51, 142-155.

Johansson, P., Hall, L., Sikstrom, S., & Olsson, A. (2005). Failure to Detect Mismatches 
Between Intention and Outcome in a Simple Decision Task. Cell Signaling, 310(5745), 
116-119. Retrieved October 13, 2014, from www.sciencemag.org
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The Effect of Aniracetam on Working Memory and Spatial Recognition

Lindsay Tanner

More than five million people today suffer with Alzheimer’s disease, which is 
characterized by memory loss, challenges with solving problems, and trouble 
understanding spatial relationships. A compound known as aniracetam is prescribed in 
Europe for ADHD patients due to its ability to increase neurotransmitters dopamine. 
Because it is a “nootropic” drug, it is believed to aid with memory function, but its impacts 
on spatial recognition and working memory have not been researched. The purpose of 
this project is to uncover whether aniracetam improves working memory and spatial 
recognition. Side effects of the drug will be observed additionally, including mass 
change. In order to conduct the experiment, two groups of American Cockroaches (one 
control group, one supplemented with aniracetam) have been placed routinely in a radial 
arm maze. When placed in the maze, the number of mistakes made by the cockroaches 
and the time taken to complete the maze was recorded. To determine mass change, an 
additional case study was conducted using Hissing Cockroaches. The cockroaches 
supplemented with aniracetam had a significantly lower average time to complete the 
maze and made less mistakes when compared with the control group. The t value 
between the two sample sizes for time to complete the maze was 3.1217, making the p-
value 0.0029. Because the p-value is below .05, the results are significant, the null 
hypothesis is rejected. Additional research should be conducted testing the effect of 
aniracetam on human Alzheimer’s patients.

Alzheimer's Disease Fact Sheet. (n.d.). Retrieved February 27, 2015, from 
http://www.nia.nih.gov/alzheimers/publication/alzheimers-disease-fact-sheet

Aniracetam Cognitive Enhancement Guide For Beginners. (2014, January 6). Retrieved 
February 27, 2015, from http://nootriment.com/aniracetam/
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The Effect of Increased Ferric Iron Concentration on Isoprenoid Biosynthesis by the 
Methylerythritol Phosphate (MEP) Pathway

Anna Broshkevitch

Hundreds of thousands of deaths occur each year as a direct result of severe infection 
by the Plasmodium falciparum malaria parasite.  Counterintuitively, individuals 
possessing an allele for abnormal hemoglobin S have a greater survival rate in P. 
falciparum-endemic regions, suggesting that HbS protects against malarial fatality.  
Although a definite explanation for this protection has not been determined, multiple 
studies suggest that hemoglobin S interferes with the blood stage processes necessary 
to establish severe infection.  The effective completion of such processes likely involves 
the use of isoprenoids, synthesized by the methylerythritol phosphate (MEP) pathway; it 
follows that the protective effect of HbS against malarial fatality could be attributed to 
inhibition of the MEP pathway by conditions specific to a HbS erythrocyte, reducing 
isoprenoid synthesis and thereby preventing the parasitic processes from occurring .  
Specifically, the experiment tested the effect of increased concentrations of ferric iron, a 
major characteristic of erythrocytes containing structurally deficient HbS, on MEP 
pathway activity, using Escherichia coli as a model organism.  The strain of E. coli used 
had been genetically modified to produce the isoprenoid lycopene, a red pigment, 
allowing pathway activity to be measured as a function of optical density of bacterial 
cultures.  Consequently, by introducing the modified E.coli into media containing varying 
concentrations of ferric iron, and measuring the optical density of the lycopene produced 
by the cultures over a period of time, the effect of in vitro HbS conditions on MEP 
pathway activity could be determined.  Although trials are ongoing, available data 
demonstrates that the presence of ferric iron is essential for isoprenoid synthesis, as no 
lycopene is produced by bacteria cultured in M9 Minimal Media.  This pattern suggests 
that rather than consistently decreasing as ferric iron levels rise, MEP pathway activity 
may related to ferric iron concentration in a more complex manner.

Cholera, Rushina, Nathaniel J. Brittain, Mark R. Gillrie, Tatiana M. Lopera-Mesa, Séidina 
A. S. ... "Impaired Cytoadherence of Plasmodium Falciparum-infected Erythrocytes 
Containing Sickle Hemoglobin." Proceedings of the National Academy of Sciences of the 
United States of America. National Academy of Sciences, 11 Jan. 2008. Web. 02 Feb. 
2015.

Gong, Lauren, Sunil Parikh, Philip J. Rosenthal, and Bryan Greenhouse. "Biochemical 
and Immunological Mechanisms by Which Sickle Cell Trait Protects against Malaria." 
Malaria Journal 12.1 (2013): 317. Web. Nov. 2014.
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Natural Selection of Probiotics in Yogurt: The Effect of the amount of Galacto-
oligosaccharides added to Yogurt on the Survival Rate of Bifidobacerium bifidum

Huiyu Juan

With increasing rates of obesity and diabetes in the nation, this experiment sought to 
create a super Bifidobacterium bifidum strain in yogurt by testing the effect of different 
amounts (0g, 4g, 8g, and 12g) of galacto-oligosaccharides added to yogurt on the 
survival rate of Bifidobacterium bifidum in yogurt after 3 generations of refrigerated 
storage and exposure to simulated digestive environment. The independent variable was 
the amount of galacto-oligosaccharides added to yogurt; dependent variable was the 
survival rate of Bifidobacterium bifidum in yogurt after 3 generations of refrigerated 
storage and exposure to simulated digestive environment; and the control group was the 
yogurt without galacto-oligosaccharides. The yogurts went through a repeated process of 
2-day refrigerated storage and 10 minutes of exposure to simulated digestive 
environment afterwards for 8 days. The control group exhibited an average survival rate 
of 15.19%, and the experimental group with 12g of galacto-oligosaccharides showed 
245.97%. Pearson correlation test yielded an R value of 0.903678, so this suggested 
that independent variable had a large effect on dependent variable and the change in 
survival rate was significant. The alternative hypothesis, which stated that the survival 
rate of Bifidobacterium bifidum in yogurt after 3 generations of refrigerated storage and 
exposure to simulated digestive environment will increase as the amount of galacto-
oligosaccharides added to the yogurt increases, was accepted. The results suggested 
that more galacto-oligosaccharides in yogurt sustain more Bifidobacterium bifidum 
colonies to reproduce more resistant strains to simulated digestive environment over 
generations. Further research should be conducted to determine the possibility of 
applying this mechanism to other probiotic-carrier food in order to broaden this 
application to animals as well.

Cruz, A., Cavalcanti, R., Guerreiro, L., Sant'Ana, A., Nogueira, L., Oliveira, C., . . . Bolini, 
H. (2013). Developing a prebiotic yogurt: Rheological, physico-chemical and 
microbiological aspects and adequacy of survival analysis methodology. Journal of Food 
Engineering, 323-330.

Iyer, C., & Kailasaphy, K. (2006). Effect of Co-encapsulation of Probiotics with Prebiotics 
on Increasing the Viability of Encapsulated Bacteria under In Vitro Acidic and Bile Salt 
Conditions and in Yogurt. Journal of Food Science, M18-M23.

Kailasapathy, K. (2006). Survival of free and encapsulated probiotic bacteria and their 
effect on the sensory properties of yoghurt. LWT - Food Science and Technology, 1221-
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The Effect Of Creatine On ATP  Production In Mitochondrial  Disease Using 
Caenhorboditis  elegans Strains RB1649 AND  RB1666 As a Model Organism

Sophie LeFew

Kyle Sanavullah

Mitochondrial mutations is usually genetic, and the treatment of mitochondrial mutation is 
still in development. The current goals for mitochondrial mutation is to increase the 
energy production in the form of ATP and reduce free radical production in an effort to 
improve signs and symptoms. Mitochondrial diseases are often caused by mutations in 
the genes for proteins in the electron transport chain (ETC) disrupting oxidative 
phosphorylation. Creatine uses protein kinases to bypass the ETC, therefore more ATP 
can be produced. In this study C. elegans strains N2, RB1666, and were exposed to 
0mM, 25mM, 50mM, and 75mM of creatine. The N2 strain was the control group with no 
mitochondrial deficiencies. RB1666 and RB1649 had different mitochondrial mutations. 
After 48 hours, swim-to-crawl was conducted to assess the rate of travel. Results 
showed that the strains were not significantly different (P greater than 0.05) and that 
creatine did not increase distance crawled.  A locomotive assay was performed to 
assess rate of movement. There were no differences at 0mM between the strains (P less 
than 0.05). Although the strains at 0mM were not significant, the strains at 50mM were 
significant (P is less than 0.05). Therefore, creatine did improve locomotive rates 
comparing 0mM to 50mM. The results of an ATP Luminescence Assay are pending. 
Providing ways to increase ATP production in people with mitochondrial disease can 
lead to higher functioning and increased quality of life.

Moreno-Arriola E, Cárdenas-Rodríguez N, Coballase-Urrutia E, Pedraza-Chaverri J, 
Carmona-Aparicio L, and Ortega-Cuellar D, “Caenorhabditis elegans: A Useful Model for 
Studying Metabolic Disorders in Which Oxidative Stress Is a Contributing Factor,” 
Oxidative Medicine and Cellular Longevity, vol. 2014, Article ID 705253, 9 pages, 2014. 
doi:10.1155/2014/705253

Parikh S, Saneto R, Falk MJ, Anselm I, Cohen BH, Haas R, MRCP, and The 
Mitochondrial Medicine Society. (2009) A modern approach to the treatment of 
mitochondrial disease. 2009 Nov. Retrieved October 27, 2014, from 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3561461/

Buford TW, Kreider RB, Stout JR, Greenwood M, Campbell B, Spano M, Ziegenfuss T, 
Lopez H, Landis J, Antonio J. (2007). International Society of Sports Nutrition position 
stand: creatine supplementation and exercise. Journal of the International Society of 
Sports Nutrition. doi:10.1186/1550-2783-4-6.
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Unfolding the Life of Proteins: Determining the Effects of Temperature on the Unfolding 
Rates of the Wild-type Alpha-lytic Protease and Trypsin Proteins Using FTIR 
Spectroscopy to Provide Insight about Protein Folding Structures and Stabilities

Lalita Mallapragada

Protein structure is essential to protein function, but the mechanism by which proteins 
fold and unfold is still not fully understood. In this experiment, the temperature-induced 
unfolding rates of the thermodynamically stable trypsin protein and kinetically stable 
alpha-lytic protease protein will be observed using Fourier Transform Infrared 
Spectroscopy (FTIR Spectroscopy). Thermodynamic stability is characterized by the 
native state occurring at the lowest energy conformation, whereas kinetic stability is 
characterized by a non-functional intermediate state occurring at the lowest energy 
conformation, which is due to a high energy barrier. The aforementioned proteins exhibit 
very similar tertiary structures, but they have different stabilities. 
 Separate protein solutions of trypsin in deuterium oxide and alpha-lytic protease in 
deuterium oxide will each be placed in a temperature-controlled transmission cell 
attachment of the FTIR. The FTIR will detect the protein's infrared light absorbance. 
These absorbances correspond to the amino acid peptide bond vibrations, and they will 
determine the degree of protein unfolding by calculating the percentages of each 
secondary structure type. By graphing time vs. percentage of secondary structure, the 
unfolding rates will be determined. The unfolding rates between the thermodynamically 
stable trypsin and kinetically stable alpha-lytic protease will be compared, and their 
methods of unfolding should provide information as to why both proteins share similar 
tertiary structures, yet have different stabilities.

Cunningham, E. L., Jaswal, S. S., Sohl, J. L., & Agard, D. A. (1999). Kinetic stability as a 
mechanism for protease longevity. Proceedings of the National Academy of Sciences, 
96(20), 11008-11014.

Kong, J., & Yu, S. (2007). Fourier transform infrared spectroscopic analysis of protein 
secondary structures. Acta Biochimica et Biophysica Sinica, 39(8), 549-559.

Sohl, J. L., Jaswal, S. S., & Agard, D. A. (1998). Unfolded conformations of a-lytic 
protease are  more stable than its native state. Letters to Nature, 395, 817-819.
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Oxidative Stress as a Potential Induction Trigger for Extracellular Binding 
Immunoglobulin Protein (BiP)

Maximillian McGrath

Vikas Rajasekaran

Hashimoto’s Thyroiditis (HT) is an autoimmune disorder that affects about 3% of the 
population; however, the mechanisms underlying the disease are attributed to a myriad 
of unclear environmental and genetic factors. The goal of this experiment was to 
demonstrate the role of BiP in the presentation of MHC-II proteins in non-professional 
thyroid epithelial cells and thus in the pathophysiology of HT. MHC-II present foreign 
antigens that are recognized by the immune system causing an immune response; these 
proteins are expressed only in cases of autoimmunity. This aberrant presentation is 
possibly due to a cascade reaction instigated by oxidative stress and misfolding of 
thyroglobulin inducing internalization of extracellular BiP, a chaperone and 
immunomodulatory protein for thyroglobulin.  S. Cerevisiae was used to model the 
thyroid undergoing oxidative stress because yeasts utilize BiP similarly. Yeast was 
cultured with (62.5mg/ml) diamide, the oxidative-stress inducer, and BiP (1uL) over the 
course of 48 hours; spectrophotometer density measurements, centrifuge analysis, and 
colony counting were used to determine cell growth. Beer-Lambert’s law (A=ebc) shows 
that higher concentrations results in higher absorbance because cell growth would block 
the light from transmitting through the cuvette. Preliminary data shows mean 
absorbances of BiP cultures (.12) are greater than control cultures (.07).  Higher yeast 
cell growth with BiP is an indication of internalization to manage the oxidative stress. 
Failure to cope with the stress would trigger apoptosis, resulting in lower cell growth.  
Experimentation is still ongoing to corroborate the initial findings of higher cell growth in 
yeast exposed to BiP.

Maile, R., Elsegood, K., Harding, T., Uney, J., Stewart, C., Banting, G., & Dayan, C. 
(2000).

Effective formation of major histocompatibility complex class II-peptide complexes from 
endogenous antigen by thyroid epithelial cells. Immunology, 367-374. Retrieved 
November 29, 2014, from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2327180/

Chistiakov, D. (2005). Immunogenetics of Hashimoto's Thyroiditis. Journal of 
Autoimmune Diseases, 2. Retrieved November 16, 2014, from 
http://www.jautoimdis.com/content/2/1/1
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The Effect of Ca+ Influxes on the Production of Glutamate in Squid Neurons

Madhumita Napa

Alzheimer’s Disease is a prevalent issue since 5.2 million people in the US were 
diagnosed in 2014. Prior research led scientists to believe that Alzheimer’s is caused by 
an imbalance of glutamate in neurons. Glutamate, being a neurotransmitter, is essential 
in dealing with memory and is directly linked with an influx of Ca+ within a neuron. By 
studying how different levels of Ca+ affect glutamate within a neuron, one can learn how 
to control Ca+ and glutamate levels in the neuron. By replicating human neurons with 
squid neurons, the mental processes can be observed. Neurons from five different 
squids were obtained; one squid was used for the control neurons while the other four 
would receive 0.5 µL of Ca+, 1.0 µL Ca+, 2.0 µL Ca+, and 4.0 µL Ca+ respectively. The 
neurons were exposed to the Ca+ and a marker (to view glutamate). Under a 
microscope, the glutamate levels in the control neurons were stable, as well as in the 
ones with 0.5 µL Ca+. The other neurons showed an increase in glutamate, except for 
those containing 4 µL of Ca+ (presumably because the neurons were no longer 
functioning). The null hypothesis can be rejected. An influx in Ca+ levels in a neuron 
directly correlates with the rise in glutamate levels. By controlling Ca+ in neurons, one 
can control the advent of Alzheimer’s. Knowing Ca+ has a significant impact within the 
brain, one could try to control Ca+ ions with other neurotransmitters, such as seratonin or 
dopamine.

Byrne, J. (n.d.). Synaptic Plasticity (Section 1, Chapter 7) Neuroscience Online: An 
Electronic Textbook for the Neurosciences | Department of Neurobiology and Anatomy - 
The University of Texas Medical School at Houston. Retrieved February 27, 2015, from 
http://nba.uth.tmc.edu/neuroscience/s1/chapter07.html

Lau, A. (2010, July 1). Glutamate receptors, neurotoxicity and neurodegeneration. 
Retrieved February 27, 2015, from http://link.springer.com/article/10.1007/s00424-010-
0809-1#page-1

Leighton, M. (n.d.). American Journal of Neuroradiology. Retrieved February 27, 2015, 
from http://www.ajnr.org/content/22/10/1813.full

Purves, D. (n.d.). Retrieved February 27, 2015, from 
http://www.ncbi.nlm.nih.gov/books/NBK11164/
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Trehalose as a Lyoprotectant to Preserve Vitamin C during the Process of Lyophilization

Audrey Newman

Astronauts often consume freeze-dried foods because of the relatively low mass and 
volume of the food. While the process of freeze-drying reduces both mass and volume, it 
also reduces the amount of certain nutrients (particularly vitamins A, C, and E) contained 
within the food.
The purpose of this research was to determine whether or not trehalose worked as a 
lyoprotectant to preserve vitamin C during the process of lyophilization of cauliflower 
florets. Four groups of cauliflower were prepared: treated non-lyophilized, untreated non-
lyophilized, treated lyophilized, and untreated lyophilized. Each group’s vitamin C content 
was measured to observe change in vitamin C content due to lyophilization.
Statistical analysis conducted via a t-test determined that there was little significant 
statistical difference between the florets that were treated with trehalose versus those 
that were not. However, there was a slight increase in vitamin C preservation in 
trehalose treated florets. A possible explanation of these results is that the assay method 
and the equipment were not sensitive enough to measure the small changes in vitamin C 
content. Though the results were statistically insignificant, the treated florets had a higher 
vitamin C retention rate. Further research would involve testing different types of foods 
and using a more sensitive procedure to measure vitamin content. Overall, this research 
is important because it will lead to the most efficient use of space for food aboard 
spacecraft.

Abdelwahed, W., G. Degobert, S. Stainmesse and H. Fessi. 2006. Freeze-drying of 
nanoparticles: Formulation, process and storage considerations. Advanced Drug 
Delivery Reviews. 58: 1688-1713.
 
Anthes, E. 2012. ‘Resurrection’ feat gives hope for future vaccines. Available online at: 
http://www.bbc.com/future/story/20121120-jab-hope-for-resurrection-trick

Chapman, D., J. Crowe and L. Crowe. 1984. Preservation of membranes in 
anhydrobiotic organisms: the role of trehalose. Science 223: 701-703.
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The Effect of Curcumin Extracts on the Breakdown of Beta-Amyloid Plaques

Varun Patel

Vignesh Sastri

Curcumin has been known in many parts of the world to help memory as well do 
wonders in the prevention of such cognitive deterioration. Curcumin has a potential role 
in the prevention and treatment of Alzheimer’s disease (AD). Our hypothesis is 
“Curcumin extract will have a significant effect on the breakdown of beta-amyloid 
plaques in terms of slowing down the deterioration and preventing further decay.” 10 
samples will have 0.25 g of curcumin. The proteins will be checked periodically to see if 
the rate of growth increases or decreases. Thus far, the tendency has been that the 
mass has varied an insignificant amount thus far. In order for the results to be fully 
recorded and followed through, our sample size must stay in incubation for a longer time 
for the effect to take place. With further experimentation and time, results are likely to 
change and further insight will be attained. Up till now, it has been observed that time is 
a significant factor in the degradation process as miniscule changes have been seen in a 
little time. It is necessary to observe over extended periods of time to see any significant 
change. Therefore, it can be concluded, as of now, that this experiment requires longer 
periods of time in order to get significant data. Further research in this topic is necessary. 
The next question should be to find some mode of being able to inject the AD solution 
into the human body so that it can cure AD.

Curcumin. (n.d.). Health Benefits: Brain Disorders : Curcumin For Health. Retrieved from 
http://www.curcuminforhealth.com/health-benefits/brain-disorders/

Edinformatics. (n.d.). Latest News on Alzheimer's Disease. Retrieved from 
http://www.edinformatics.com/news/alzheimers_update.htm

Hawkins. (2013). Nutritional Strategies to Combat Alzheimers - 2 - Life Extension. 
Retrieved from http://www.lef.org/magazine/2013/3/nutritional-strategies-to-combat-
alzheimers/page-02

Hindawi. (2011). Amyloidosis in Alzheimer’s Disease: The Toxicity of Amyloid Beta (Aß), 
Mechanisms of Its Accumulation and Implications of Medicinal Plants for Therapy. 
Retrieved from http://www.hindawi.com/journals/ecam/2013/413808/

Mishra, S. (2008, March). The effect of curcumin (turmeric) on Alzheimer's disease: An 
overview. Retrieved from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/
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The Functional Studies of MID1's Ring Finger Domain

Aishwarya Saikumar

Midline 1 (MID1) is a protein that is important for the proper development of the midline 
of the human body, especially during embryogenesis. The overall structure of MID1, 
consisting of seven regions, is still unknown. This research focuses on the first region of 
MID1 called the RING (Really Interesting New Gene) domain. The RING domain is vital 
for MID1’s function as an E3 ligase in the protein degradation/recycling pathway. I was 
able to successfully express the RING domain in E. Coli and isolate and extract pure 
protein through nickel affinity chromatography, a method of purification that involves a 
highly specific interaction between the metal and a histidine tag on the protein. Further 
studies were completed to reduce protein aggregation and improve protein stability.

Fontanella, B., Russolillo, G., & Meroni, G. (2008, May 29). MID1 mutations in patients 
with X-linked Opitz G/BBB syndrome. Retrieved January 27, 2015, from 
http://www.ncbi.nlm.nih.gov/pubmed/18360914/

Schweiger, S. (1999, January 1). The Opitz syndrome gene product, MID1, associates 
with microtubules. Retrieved from http://www.pnas.org/content/96/6/2794.full.pdf
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Investigation of the Effects of GLP-1 and Insulin on Glycogen in 3T3-L1 Adipocytes along 
with IP-1 and Glucose Removal in Media

Rachel Walton

Diabetes mellitus is an autoimmune disorder affecting millions worldwide. A lack of 
insulin production in the pancreas has been attributed as a common cause of those 
afflicted with diabetes. Little amounts of insulin result in hyperglycemia, or excess blood 
sugar. Peptide hormone GLP-1 is known to stimulate insulin secretion. When insulin is 
bound to the insulin receptor, it has been hypothesized that IP-1, a supposed second 
messenger for insulin, is secreted extracellularly and then enters the cell to indirectly 
increase glycogen synthase. This synthase will then pull glucose from outside the cell to 
increase intracellular glycogen. Therefore it was hypothesized that peptide hormones 
GLP-1 and/or insulin will increase the amount of IP-1 within cell media, decrease glucose 
in cell media, and increase glycogen within cells.
 Mouse preadipocytes were used because they secrete fatty acids in excessive amounts 
when subcultured into adipocytes, similar to those with metabolic disorders leading to 
diabetes. Thus cells were subcultured, and then treated with GLP-1 and/or insulin for five 
minutes. Media was isolated and assayed for IP-1, and cells then continued treatment 
with GLP-1 and/or insulin for 24 or 48 hours. Media was further isolated and tested for 
glucose, while cells were assayed for glycogen. Data collection is ongoing. Determining 
how GLP-1 affects those with diabetes may shed light on a new treatment for the 
disorder. Similarly, IP-1 may be further investigated as a possible treatment for diabetics.

Chakraborty, N., & d’Alarcao, M. (2005). An anionic inositol phosphate glycan 
pseudotetrasaccharide exhibits high insulin-mimetic activity in rat adipocytes. Bioorganic 
& Medicinal Chemistry, 13: 6732-6741.

Dodson, M. V., Mir, P. S., Hausman, G. J., Guan, L. L., Du, M., Jiang, Z., … Bergen, W. 
G. (2011). Obesity, metabolic syndrome, and adipocytes. Journal of Lipids. 
http://dx.doi.org/10.1155%2F2011%2F721686

Villanueva-Peñacarrillo, M. L., Márquez, L., González, N., Díaz-Miguel, M., & Valverde, I. 
(2001). Effect of glp-1 on lipid metabolism in human adipocytes. Hormone and Metabolic 
Research, 33(2): 73-77
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The Effect of Induce Fever Therapy on Lyme Disease

Anna Baroody

When a harmful bacteria enters the human body, the body’s natural defense is to deprive 
the bacteria of iron, because almost all living things need iron to survive.  The bacteria 
which causes Lyme Disease, Borrelia burgdorferi, uses manganese and zinc enzymes 
instead of iron, which is why there is no known cure yet. It is believed that it is necessary 
to target these enzymes to kill the bacteria in a way that will not harm the human body.  
In this experiment, the homeopathic remedy of an induced fever will be tested on 
manganese and zinc enzymes.  The enzymes will be warmed to 38.6 to 38.9 degrees 
Celsius for twenty minutes twice a day for a period of two weeks.  The tested enzymes 
will be compared to unaffected enzymes through electrophoresis in order to determine 
whether or not an induced fever is effective in denaturing the enzymes.  Data is still 
being collected at this time. After results are collected, if the experiment is successful 
and the enzymes denatured, it would be necessary to test the effects of an induced fever 
on other enzymes in the human body to determine if it were a safe treatment for Lyme 
Disease.

Troxell B, Ye M, Yang Y, Carrasco S, Lou Y, Yang X.  (2013).  Manganese and zinc 
regulate _____virulence determinants in Borrelia burgdorferi.  [Abstract].  Pubmed.gov.

Gardner, C.  (2012).  Treating Lyme Disease Naturally and Effectively. Retrieved from 
http://www.cindeegardner.com/articles/9545617127/treating-lyme-disease-naturally
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A Diagnostic Blood Test for Parkinson's: Identification of miRNA Biomarkers of Neuronal 
Exosomes

Nanki Kaur

Aditi Narvekar

Parkinson's disease is a severe neurodegenerative disease, which cannot be diagnosed 
until it has reached its later and more dangerous phases. Therefore, the objective is to 
develop a noninvasive diagnostic blood test, which can determine if a specific subset of 
exosomal microRNA biomarkers varies significantly between a healthy and Parkinson's 
patient. Exosomes are microscopic vesicles containing cellular cargo that directly reflect 
the state of the diseased neuron, thus rendering them invaluable biomarker possibilities. 
Specifically, microRNA is a noncoding RNA molecule which modifies mRNA post 
transcriptionally, thereby interfering with protein translation. This could be a possible 
mechanism for a hallmark of Parkinson's disease: the misfolding of alpha-synuclein into 
toxic Lewy bodies. The biomarker panel of choice was composed of  miRNA-7, 
miRNA-133b, and miRNA-153. Current research has indicated general reduced 
expression of these microRNA  in association with different aspects of Parkinson's 
disease; however, they have not yet been quantified in exosomes released from 
Parkinson's affected cells. Three widely used human SHSY5Y neuroblastoma cell lines 
were cultured – an experimental overexpressing alpha-synuclein, a negative control 
knocked-off alpha-synuclein, and a second negative control overexpressing beta-
galactosidase. Exosomes were isolated from the culture media, and total RNA was 
extracted and converted to cDNA. The cDNA was analyzed with RT-qPCR to determine 
relative fold-difference in reference to a U6 housekeeping gene. Data collection is 
ongoing. The results of this work may be used in early diagnosis and perhaps even 
understanding the pathogenesis of Parkinson's disease.

Concoran, C., Rani, S., O'Brien, K., Kelleher, F., Radomski, M., Crown, J., . . . Germano, 
S. (2011). Isolation of  exosomes for subsequent mRNA, MicroRNA, and protein 
profiling. Methods molecular biology.  Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/21898221 

Doxakis, E. (2010). Post-transcriptional regulation of alpha-synuclein expression of mir-7
 and mir-153. The Journal of Biological Chemistry, 285(17), 12726 – 12734. Retrieved 
from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857101/ 

Kim, J., Inoue, K. Ishii, J., Vanti, W. B., Voronov, S. V., Murchinson, E., ... Abeliovich, A. 
(2009). A microRNA feedback circuit in midbrain dopamine neurons. Science, 317, 1220-
1224. doi:  10.1126/science.1140481
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The effect of Polyethylene Glycol capped Gold nanoparticles vs. Polyethylene Glycol 
capped Silver nanoparticles on the efficiency of Phototherapy

Shwetha Kochi

Juhi Seth

Photothermal therapy (PTT) is a developing method used to kill tumor cells. Phothermal 
therapy employs photothermal agents and heat to target specific cells. When the PTT 
agents absorb light, electrons make transitions from the ground state to the excited state. 
This results in an increase in the kinetic energy leading to the overheating of those 
certain cells. The heat produced can lead to cell or tissue destruction. In recent years, 
nanoparticles have been studied for this process because of their biomedicinal 
applications.  With the use of nanotechnology, this modified PTT, has been termed 
plasmonic photothermal therapy. Nanoparticles have a strong absorption rate and have 
higher photostability, which leads to a minimally invasive treatment. In this experiment, 
gold nanoparticles and silver nanoparticles are compared to see which is most efficient 
in phototherapy. Paramecium Aurelia were chosen as model cancer cells and cultured 
with either gold or silver nanoparticles for 1 day. They were then heated under 800 nm of 
light under a spectrophotometer and observed under a microscope for signs of cell 
death. The percent of cell death is then compared to see which nanoparticle is most 
efficient. Experiments are still being conducted for further results. In order for there to be 
a statistically significant difference between the nanoparticles, a t-test must be 
conducted. P values <.001 will be considered significant.

Jeongmin Oh, H. Y.-H. (2013, June 25). Nanoparticle Platforms for Combined 
Photothermal and. Retrieved February 27, 2015,
from Openwetware: 
http://openwetware.org/images/3/3
e/Nanoparticle_Platforms_for_Combined_Photothermal_and_Photodynamic_Therapy.pd
f

Joanne Manson, D. K. (2011, April 27). Polyethylene glycol functionalized gold 
nanoparticles: the influence of capping density on stability in various media. Retrieved 
February 27, 2015, from Springer: 
http://download.springer.com/static/pdf/815/art%253A10.1007%252Fs13404-011-0015-
8.pdf?auth66=1425052920_cf9d53f319fa325e516e1c76c2e7f8f1&ext=.pdf
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Determining Whether the Enzyme Urease Induces Epithelial-Mesenchymal Transition in 
A549 Epithelial Cells

Syeda Noshin

Idiopathic pulmonary fibrosis (IPF), a disease in which epithelial lung cells change to 
become fibroblastic, has no known cause to date (Sherner, Collin, King, & Nathan, 
2012). Current methods slow down the effects of the disease, but no cure has been 
found (Maher et al., 2007). Many IPF patients also suffer from gastroesophageal reflux 
disease (GERD), which is commonly associated with a bacterium known as Helicobacter 
pylori (Lee et al., 2010). Based on this relationship, urease, an enzyme secreted by H. 
pylori,  was tested on A549 epithelial cells to test the hypothesis that the products of this 
bacterium are being introduced into the lungs through GERD, and thus inducing IPF in 
them.  
           Protein markers N-cad, E-cad, aSMA, and COL-1A were used to indicate whether 
a change in morphology occurred in the epithelial A549 cells to be fibroblastic through 
real-time PCR and western blot analysis (Lee et al., 2006; Cho et al., 2010). Data 
collection is ongoing. By comparing the results of the three trials, experimental, negative 
control, and positive control, I will be able to conclude whether urease induces the 
driving process behind IPF, thus linking H. pylori to the disease and potentially leading to 
a cure.

Lee, J. S., Collard, H. R., Raghu, G., Sweet, M. P., Hays, S. R., Campos, G. M, … King, 
T. E. (2010). Does chronic microaspiration cause idiopathic pulmonary fibrosis? The 
American Journal of Medicine, 123, 304-311. DOI: 10.1016/j.amjmed.2009.07.033.

Maher, T. M., Wells, A. U. & Laurent, G. J. (2007). Idiopathic pulmonary fibrosis: Multiple 
causes and multiple mechanisms? European Respiratory Journal, 30, 835-839.  DOI: 
10.1183/09031936.00069307.

Sherner, J., Collen, J., King, C. S., & Nathan, S. D. (2012). Pulmonary hypertension in 
idiopathic pulmonary fibrosis: Epidemiology, diagnosis and therapeutic implications. 
Current Respiratory Care Reports, 1, 233-242. DOI: 10.1007/s13665-012-0027-8.
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Cardiac Function of Drosophila Melanogaster Progeny: Effects of a High-Fat, High-Sugar 
Diet and  dFOXO Transcription Factor Overexpression in Adipose Tissue

Marissa Sumathipala

Cardiac diseases, diabetes, and obesity are on the rise and are associated with modern 
diets high in sugar/fat. The research investigated 1) the long-term ill-effects of high-fat, 
high-sugar diets on the development and cardiac health of progeny, and 2) the beneficial 
effects on cardiac function arising from overexpressing the dFOXO transcription factor in 
adipocytes of Drosophila Melanogaster. 
Four experimental groups of non-transgenic wild-type D. melanogaster were fed diets 
containing 20% fat, 5% fat, 20% sugar, and normal fly-media (control).  Progeny from 
each group were fed a normal diet to study the effect of parent’s diet on progeny. 
Cardiac function of progeny during microsurgery was analyzed using commercial 
software. Heart rates were compared using an ANOVA test (P<0.05) and ttests.  The 
analyzed heart rates of the beating tubular hearts were more than 35% higher for the 5%
 fat (225±0.14bpm ) and 20% sugar (228±0.28bpm ) groups, compared to the normal-
diet control (165±0.22bpm ) (p<0.05). Most of the 20% fat group died in the 3rd-instar 
larvae-stage; one “escaper” fly survived, with a high 258±0.43bpm heart-rate. 
Two transgenic-fly groups with  1) dFOXO gene and 2) RU-486 inducible fat-body 
specific driver for overexpression of dFOXO, were crossed. Preliminary results of 
progeny, raised on a diet with RU-486 antiprogestogen, indicate healthier hearts with 
heart rates and adipocyte counts lower than the controls. 
This research found that a diet of increased fat/sugar affected progeny raised on a 
normal diet with significant tachycardia and pronounced gestational anomalies in the 
20% fat group. Additionally, dFOXO overexpression showed a beneficial effect on 
cardiac and fat-body health; a lower heart rate and adipocyte count. Future research will 
investigate developmental anomalies of larvae.

1.Blice-Baum, A. Kaushik, Viswanathan, M., U., Bodner, R, Engler, A., Cammarato, A.
(2014) “Cardiac-Specific Overexpression of FOXO Affords Protection Against 
AgeAssociated Decline in Cardiac Performance in the Drosophila Model” Biophysical 
Journal , 106 (2) , 777a.

2. Giannakou ME, Goss M, Junger MA, Hafen E, Leevers SJ, Partridge L (2004) “Long-
lived Drosophila with overexpressed dFOXO in adult fat body”. Science, 305 (5682) pp. 

3. Handy, Diane E., Rita Castro, and Joseph Loscalzo. (2011)“Epigenetic Modifications: 
Basic Mechanisms and Role in Cardiovascular Disease.” Circulation 123(19) 2145– 
2156.
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Observing the Effect of Ethanol on ß amyloid in a C. elegans Model

Sara Weidenbach

This study explores if ethanol is an effective way of delaying the rate of ß amyloid 
aggregation in a C. elegans model. The ß amyloid accumulates in the nervous system of 
C. elegans and causes paralysis. Therefore the rate of ß amyloid aggregation can be 
determined by observing the average rate of paralysis in C. elegans. ß amyloid 
aggregation is considered to be a hallmark of Alzheimer’s disease due to the damage to 
nerves of the brain. It has been observed that in some patients that the rate of ß amyloid 
aggregation is decreased if the patient imbibes alcohol. To test if ethanol has an impact 
on delaying protein aggregation, lifespans of mutated C. elegans that express ß amyloid 
that were introduced to plates treated with ethanol were compared to those that were 
introduced to untreated plates. Synchronized populations were introduced to a bacterial 
lawn on NGM agar plates. At the time of induction (temperature was upshifted from 16°C 
to 25°C) ethanol was added at two percentages. Initial indicators suggest that lifespans 
of ß amyloid expressing C. elegans are extended when introduced to ethanol.

Dostal V, Link CD. Assaying ß-amyloid Toxicity using a Transgenic C. elegans Model. 
Journal of Visualized Experiments?: JoVE. 2010;(44):2252. doi:10.3791/2252.
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Production of Nylon-6,6 with Superomniphobic Properties

Neha Goswami

Superomniphobicity is the ability of a surface to resist wetting by Newtonian and non-
Newtonian fluids.  Liquid-repellant coatings and fabrics are able to resist damage from 
corrosive chemicals, thereby increasing the longevity of the surface.  Nylon-6,6 is a 
common polymer used in coatings and nonwovens, but it is not hydrophobic.  Previous 
studies have increased hydrophobicity of a surface by adding an extra liquid-repellant 
layer above a pre-existing layer.  However, the uppermost layer is subject to abrasion, 
and the surface can lose its liquid repellency over time.  This research will solve the 
problem by chemically embedding a hydrophobic monomer, POSS, directly in the 
chemical chain of nylon, and electrospinning the POSS-modified nylon to make a 
nonwoven mesh.  Electrospinning as a manufacturing technique increases crosslinking 
between fibers, which will increase its hydrophobicity.  FTIR and SEM tests were 
conducted to characterize the surface chemically and physically.  Omniphobicity was 
tested by measuring contact angles of various polar, nonpolar, and non-Newtonian 
liquids on the mesh.  POSS-modified nylon meshes demonstrate omniphobicity with 
experimental contact angles greater than 90 degrees and control contact angles below 
70 degrees.  Research is in progress to determine the optimum concentration of POSS 
in nylon and viability of this mesh to replace normal nylon.

Latthe, S., Gurav, A., Maruti, C., Vhatkar., R. (2012).  Recent progress in preparation of 
superhydrophobic surfaces: A Review. Journal of Surface Engineered Materials and 
Advanced Technology, 2(2), 76-94.    doi:10.4236/jsemat.2012.22014 

Meuler, A. J., Chhatre, S. S., Nieves, A. R., Mabry, J. M., Cohen, R. E., & McKinley, G. 
H. (2011).  Examination of wettability and surface energy in fluorodecyl POSS/polymer 
blends. Soft Matter, 7(21), 10122-10134. doi:10.1039/c1sm05994g

Srinivasan, S.,Chhatre, S. S., Mabry, J. M., Cohen, R. E., & McKinley, G. H. (2011).  
Solution spraying of poly  (methyl methacrylate) blends to fabricate 
microtextured,superoleophobic surfaces. Polymer, 52(14), 3209-3218. 
doi:10.1016/j.polymer.2011.05.088
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What Ratio of Mixing Calcium Chloride and Organic Deicer has Higher Rate of Melting 
Ice and Lower Rate of Corrosion?

Shua Jeong

In recent years, there have been many days during which snow has caused accidents 
and school closings. Usually, the State spreads deicer, mostly calcium chloride, over the 
roads to maintain good conditions. However, the calcium chloride causes other major 
problems like car corrosion, soil contamination, and road damage. In order to reduce 
those problems, organic deicer is sometimes used which has less effect on the 
environment but also has a high cost. The solution I proposed was mixing calcium 
chloride with organic deicer which could reduce major problems and lower costs. This 
project investigates the effectiveness in ratio of mixing calcium chloride and organic 
deicer(independent variable) on melting ice(dependent variable). Certain ratios are 
expected to have higher rates of melting ice and lower rates of corrosion(independent 
variable). The different ratio of mixed calcium chloride and organic deicer (3:1, 2:1, 2:2, 
1:2, 1:3) will both be tested. The rate of corrosion will be tested by spraying mixed deicer 
onto a heated steel plate and the rate of melting ice by spraying mixed deicer on ice. The 
least surface corrosion and highest amount of water produced by melting will provide 
evidence for this experiment. The experiment is ongoing and results and analysis are 
incomplete at this time.

http://www.roadsolutionsinc.com/deicing-products.htm
 
www.michigan.gov/documents/ch2-deice_51438_7.pdf
 
 
www.protectadks.org/wp-content/uploads/2010/.../Road_Deicing-1.pdf
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Functionalizing Iron-Gold Nanoparticles Coated with Anti-Cancer Therapies

Maansi Mehta

Nanoparticles have the ability to act as carriers for compounds such as chemotherapies 
when used for delivery in the human body. In order to optimize the use of nanoparticles 
for targeted anti-cancer compound delivery, iron-gold nanoparticles were synthesized 
and coated with one commonly used chemotherapy drug – namely, Paclitaxel. To 
increase the effect of the chemotherapy itself, the nanoparticles will be coated with 
Olaparib and folic acid . In recent research, epithelial cancer cells were discovered to 
significantly overexpress a folic acid receptor. In order to minimize diffusion of the 
nanoparticles into noncancerous cells, folic acid was used to guide nanoparticles to 
cancerous cells. Olaparib is responsible for inhibiting a cell-repair enzyme within the cell, 
which in combination with Paclitaxel, will increase the amount of cell death when the 
nanoparticles are in a cancerous environment. Using these three in combination will 
ideally increase cell death in a cancerous environment as well as significantly minimize 
toxic effects on healthy cells. Iron-gold nanoparticles were synthesized, coated with the 
initial chemotherapy, and also coated with Olaparib. FTIR tests were conducted to 
characterize the surface of the nanoparticle to confirm that the coatings remain immobile 
on the nanoparticle surface even when the nanoparticle itself is in a suspension.

Hwu, J., Lin, Y., Josephrajan, T., Hsu, M., Cheng, F., Yeh, C., Su, W., Shieh, D. (2009). 
Targeted Paclitaxel by Conjugation to Iron Oxide and Gold Nanoparticles. Journal of the 
American Chemical Society, 131, 66-68.

Li, G., Li, D., Zhang, L., Zhai, J., & Wang, E. (2009). One-Step Synthesis of Folic Acid 
Protected Gold Nanoparticles and Their Receptor-Mediated Intracellular Uptake. 
Chemistry - A European Journal, 15(38), 9868-9873.

Ramanujan, R. V. Anti-Cancer Drug Loaded Iron–Gold Core–Shell Nanoparticles 
(Fe@Au) for Magnetic Drug Targeting. Journal of Nanoscience and Nanotechnology, 10, 
5527-5539.
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The Use of Corn Husk Ask (CHA) as an Alternate Source of Silica

Collin Orendorff

The United States is the number one producer of corn worldwide.  However, only 20% of 
American corn is exported, leaving the vast majority for domestic consumption.  During 
corn harvesting, the corn husks (or leaves) are discarded and usually treated as bio-
waste, leaving thousands of tons of corn husks thrown away annually.  Despite this, corn 
husks have chemicals in their physical makeup that can be extracted and used in the 
construction and computer industries.
 The purpose of this research was to chemically manipulate corn husks in order to yield 
silica.  Corn husks were burned and the ash was collected for extraction of silica.  
Several steps of filtering and pH adjustment of an ash solution ended with an 18 hour 
period for silica aging.  Silica was then extracted via centrifugation and heating.  
 After the 18 hour aging period, the presence of silica particles was confirmed via 
microscopy.  Continued research will entail honing the extraction process and purifying 
the silica.  This new novel source of silica may provide low cost access to a key 
component in the production of products such as plastics and construction foundry.

Brester, G. (2012, January 1). Corn. Retrieved November 14, 2014, from 
http://www.agmrc.org/commodities__products/grains__oilseeds/corn_grain/

Capehart, T. (n.d.). USDA ERS - Corn: Trade. Retrieved November 14, 2014, from 
http://www.ers.usda.gov/topics/crops/corn/trade.aspx

Commercial rice milling systems. (n.d.). Retrieved November 14, 2014, from 
http://www.knowledgebank.irri.org/step-by-step-
production/postharvest/milling/commercial-rice-milling-systems
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Pollutants in water bottled in plastic and the effect of temperature on those pollutants

Kayla Rogers

It has been reported that if you leave your water bottle in a hot car, or reuse it, your 
exposure is magnified because heat and stress increase the amount of chemicals that 
leach out of the plastic and if the change of mold growth. The process and chemicals 
used in reusable water bottles have recently altered in their fabrication, but consider 
single use water bottles are convenient, but are they safe? 
The purpose of this project is to test bottle water samples of the water inside the heated 
bottles. The tests include phosphate, nitrite/ nitrate, pH, total hardness and dissolved 
oxygen. A series of unopened bottles of water with various temperature using the same 
time integral (6, 12, 24, 36, 48 hours) bottles were opened and closed again. The water 
bottles were then tested for bacteria growth. These tests have as of this date, found only 
small significant changes in levels of nitrate/nitrite, copper, sulfates, pH, total hardness 
and turbidity of each water bottle. The EPA suggests that less than 10 ppm for most of 
these ions is safe in drinking water. Test cultures samples have provided evidence that 
water bottles cultivate unwanted bacteria.

(January 21, 2011) The 6 Worst Brands of Bottled Water You Can Buy. Retrieve from: 
http://articles.mercola.com/sites/articles/archive/2011/01/21/best-and-worst-bottled-
water-brands.aspx

Emery,David (May 4, 2013) Viral Warning: Don't Drink Bottled Water Left in Car. 
Retrieve from: http://urbanlegends.about.com/od/medical/a/bottled-water.htm
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Using Nitrogen-Doped Titanium Dioxide to Perform Photocatalytic Water Splitting for the 
Production of Hydrogen Gas

Surbhi Singh

The purpose of this research is to increase the photocatalytic efficiency of nitrogen-
doped titanium dioxide to produce hydrogen fuel economically. One of the biggest 
problems in the world is finding alternate energy sources.  Despite the large quantities 
that are found all over the world, hydrogen does not occur naturally. The process of 
water splitting is a chemical reaction that separates hydrogen from oxygen and is being 
widely investigated due to its ability to create large amounts of hydrogen gas. Water 
splitting can be accelerated using a photocatalyst (Yan et al., 2009). Light is the source 
of energy in all photocatalytic systems. The reaction begins when photons are released 
from a light source to excite the electrons in the photocatalyst. A major disadvantage of 
using titanium dioxide as a photocatalyst is that it only absorbs ultraviolet rays. Previous 
research has shown that nitrogen doping extends the wavelength absorbance range 
from ultraviolet to visible light (Peng et al., 2008).

It is also known that altering the size of the titanium dioxide can increase the 
photocatalytic activity. It is hypothesized that if the size of nitrogen-doped titanium 
dioxide particles is decreased, it will result in an increase in hydrogen gas production 
because of the increased surface area to volume ratio (Strauss et al., 2014). Future 
research on this topic could include investigating different types of photocatalysts to 
perform water splitting. If hydrogen gas can be produced efficiently and economically, it 
could be the fuel of the future.

Yan, H., Yang, J., Ma, G., Wu, G., Zong, X., Lei, Z., & Li, C. (2009). Visible-light-driven 
hydrogen production with extremely high quantum efficiency on Pt–PdS/CdS 
photocatalyst. Journal of Catalysis, 266(2), 165-168.

Peng, F., Cai, L., Huang, L., Yu, H., & Wang, H. (2008). Preparation of nitrogen-doped 
titanium dioxide with visible-light photocatalytic activity using a facile hydrothermal 
method. Journal of Physics and Chemistry of Solids, 69(7), 1657-1664.

Strauss, M., Pastorello, M., Sigoli, F., Souza, J., & Mazali, I.(2014). Singular effect of 
crystallite size on the charge carrier generation and photocatalytic activity of nano-TiO2. 
Applied Surface Science, 319 (4), 151-157.
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The Effect of Zr and Ag Co-Doping on the Efficiency of Methylene Blue Dye Degradation 
by SnO2 Nanoparticle Photocatalysts

Alissa Wang

Semiconductor nanoparticles have recently drawn attention for their potential 
applications as photocatalysts in a light-driven particle degradation process as a means 
of breaking down environmental pollutants in water. Through the process of 
photocatalysis, nanoparticles absorb photons from light irradiation, creating electron-hole 
pairs that decompose waste particles (Hung et al., 2007). The efficacy of this process is 
determined by energy band gaps between valence and conduction bands. Wider gaps 
prevent the back reaction of electron-hole recombination, but only absorb high energy 
UV light (Antoniadou et al., 2011). To be commercially viable, photocatalysts must both 
exhibit resistance to recombination and maintain responsiveness to visible light. Previous 
studies have shown that the addition of low band gap co-catalysts on the surface of 
nanoparticles can increase responsiveness to visible light (Naraginti et al., 2014). This 
research applies the function of co-catalysts to a wide band-gap photocatalyst, SnO2. Ag 
and Zr-doped SnO2 nanoparticles are synthesized through a hydrothermal synthesis 
method and analyzed for light absorbance. Pollutant degradation is simulated by the 
addition of methylene blue dye to nanoparticle solution. Preliminary nanoparticle 
characterization data demonstrate that nanoparticles with Ag and Zr co-catalysts absorb 
light significantly closer to the visible light spectrum. Research is ongoing to apply hybrid 
nanoparticles to pollutant degradation model.

Antoniadou, M., Daskalaki, V.M., Balis, N., Knodarides, D.I., Kordulis, C., & Lianos, P. 
(2011). Photocatalysis and photoelectrocatalysis using (CdS-ZnS)/TiO2 combined 
photocatalysts. Applied Catalysis B: Environmental, 107(1), 188-196. 
doi:10.1016/j.apcatb.2011.07.013

Hung, W.C., Fu. S.H., Tseng, J.J., Chu, H., & Ko, T.H. (2007). Study on photocatalytic 
degradation of gaseous dichloromethane using pure and iron ion-doped TiO2 prepared 
by the sol-gel method. Chemosphere, 66(1), 2142-2151. doi: 
10.1016/j.chemosphere.2006.09.037

Naraginti, S., Stephen, F.B., Radhakrishnan, A., & Sivakumar, A. (2014). Zirconium and 
silver co-doped TiO2 nanoparticles as visible light catalyst for reduction of 4- nitrophenol, 
degradation of methyl orange and methylene blue. Spectrochimica Acta Part A: 
Molecular and Biomolecular Spectroscopy, 135(1), 814-819. doi: 
10.1016/j.saa.2014.07.070
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Providing Africa Access to the Global World

Ryan Dixon

Currently, the continent of Africa accounts for 15.7% of the world's population, but only 
9.8% of the world's internet population. In order to develop real economic infrastructure 
in the remote regions of the continent, digital infrastructure for communications must be 
established. To accomplish this task, aerial drones outfitted with WiFi emitting devices 
can be spread across areas of the continent creating a network of WiFi hotspots with 
ground based relay centers to provide widespread internet access to remote areas. The 
first step in the utilization of drones to provide WiFi access was to determine which areas 
needed additional networking support the most. However, as current political/regional 
affairs present risks to international aid groups and aerial vehicles, area threat levels 
must be taken into account. To fully account for this, population and percent population 
with internet access is weighed against the possibility of threat to the program. After 
determining which areas of the continent would receive the program, the next step was 
to determine flight paths for the emitters. Then, based on the buffer zone of access 
around the drones, ground based relay center in major cities were then determined, 
serving as larger access points allowing drones to access more remote areas. The 
effectiveness cannot be determined as research is still ongoing.

http://www.internetworldstats.com/stats1.htm 
        -statistics on Africa's wifi

http://www.darpa.mil/NewsEvents/Releases/2014/04/07.aspx
     - wifi emitter device information

http://www.slashgear.com/titan-aerospace-these-are-the-drones-google-just-
bought-14325163/ 
        - Titan Solara drones Information
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Traversing the Block Post-Obstacle Detection Path Optimization Algorithm for 
Autonomous Vehicles

Tai Jella

Raj Shrimali

Unmanned vehicles have been finding more and more commercial applications and 
security applications, such as agriculture, defense, and package delivery. As these 
robots are becoming more common the need for autonomous navigation of these is also 
on the rise for repetitive tasks. A large problem with the autonomous operation of these 
vehicles, especially aerial ones, is the presence of unknown obstacles. Because of this, 
an algorithm has been created to be able to autonomously avoid obstacles. This 
algorithm takes into account the size and motion of the obstacle and avoids it with 
minimal computational time and minimal deviation from the original path. The time taken 
to take a new path and the jerk required to perform the new path are analyzed to 
optimize the actual path that the autonomous vehicle takes around the obstacle. The 
algorithm plots tangential parabolic paths on either side of the obstacle, and uses 
sections of those parametric side paths to travel along in order to smoothly transition 
around the obstacle. These side parametric paths can be set at different angles from the 
center of the obstacle field. The choice of the angle will change the maximum jerk and 
time of travel. The ideal angle of the parametric paths is obtained by optimizing the time 
taken and the maximum jerk based on the constraints of the application for which the 
unmanned vehicle is used.

Cho, K., & Cho, S. (2014). The Concept of Collision-free Motion Planning Using a 
Dynamic Collision Map. International Journal of Advanced Robotic Systems, 11(145). 
Retrieved September 11, 2014.

Kang, B., Xu, M., Lee, J., & Kim, D. (2014). ROBIL: Robot Path Planning Based on PBIL 
Algorithm. International Journal of Advanced Robotic Systems, 11(147). Retrieved 
September 15, 2014.

Ulrich, Iwan, and Johann Borenstein. (1998, May). "VFH+: Reliable Obstacle Avoidance 
for Fast Mobile Robots." IEEE International Conference on Robotics and Automation 
Leuven, Belgium (1572 - 1577). cs.cmu.edu.
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Designing a Computer program to Increase the speed of Mathematical Computations 
using Vedic vs Traditional Algorithms

Shubham Patil

Sanil Rao

The purpose of this experiment was to develop a new algorithm based on the 
mathematical techniques of Vedic Mathematics that increases the computational rate of 
multiplication and division for large sets of numbers. 
     A program was written to create the Vedic algorithm. Data sets of 20,000, 200,000, 
and 2,000,000 random numbers were multiplied using this Vedic and the Traditional 
algorithms built into JAVA. The average computational time to complete each data set 
was calculated for 30 number sets, and was repeated with 30 trials. The means (and 
standard deviations) for the Vedic algorithm and Traditional algorithm were 312.509 
(82.063), and 392.629 (113.279) nanoseconds per computation, respectively. The Vedic 
algorithm was significantly faster (P equal to 0.00268). 
     The Vedic algorithm was applied to Riemann sums which is used to find the area 
under a given function. For this specific application we used the function f(x) = vx and 
used 1000 rectangles for the area. The Riemann sums were run 100 times and the 
computational times were averaged. The Vedic algorithm computed the area faster than 
the traditional (P equal to 1.41E-10). The means (and standard deviations) were 0.359 
(87.165) and 2.331 (921.217) msecs per computation, respectively. Ground-penetrating 
radar (GPR) is being used on the Moon and Mars to detect sub-surface lava tubes. GPR 
works by projecting radio waves at different frequencies. The information gathered from 
the radio waves is then processed using some algorithm to map the area underneath the 
radar emitter. Riemann sums can be used in the algorithm to make the imaging faster. 
Faster imaging allows for faster detection of sub-surface lava tubes.

Poornima, M., Patil, S. K., Shivukumar, S. K., & Sanjay, H. (2013). Implementation of 
multiplier using Vedic algorithm. International Journal of Innovative Technology and 
Exploring Engineering, 2(6), 219-223.

Raman, A., Kumar, A., & Sarin, R. K. (2010). High speed reconfigurable FFT design by 
Vedic mathematics. Journal of Computer Science and Engineering, Volume 1, Issue 1, p 
59-63, May 2010.arXiv:1006.2811.

Jain, S.; Pancholi, M.; Garg, H.; Saini, S., "Binary division algorithm and high speed 
deconvolution algorithm (Based on Ancient Indian Vedic Mathematics)," Electrical 
Engineering/Electronics, Computer, Telecommunications and Information Technology 
(ECTI-CON), 2014 11th International Conference on , vol., no., pp.1-5, 14-17 May 2014 
doi: 10.1109/ECTICon.2014.6839877
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How HDDs and SSDs Drives Affect Overall Computer Performance

Anmol Sharma

The topic and purpose of this experiment was to find the effect of different types of 
storage options on overall computer performance. The procedure of consisted of 
conducting multiple tests on computer performance such boot time and read and write 
speeds of the two drives. This experiment was done on a single computer using two 
different drive types. An ANOVA: Single Factor test was used to determine statistical 
significance of mean boot time and read write speeds for these types. Results showed 
that swapping a regular hard drive for a new solid state drive improved the computer’s 
performance significantly. The highest P-Value out of all the tests was, 7.39E-05 in 
testing how a particular drive affected the Video Graphics Card. All other P-Values for all 
of the other tests were lower than this meaning there was a significant difference 
between the control, formatted HDD, and the SSD groupings.  Therefore, the hypothesis 
that using a solid state drive does significantly improve the computer’s performance is 
supported. This research could be expanded and built upon by experimenting the effect 
of other components such as RAM, the CPU, or VGA on computer performance.
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Predicting Bitcoin Futures: Using a Non-linear Autoregressive Artificial Neural Network to 
Forecast Prices of Cryptocurrency

Robert Fairfax

Anchit Kolla

Bitcoin (BTC) is a rapidly expanding digital currency, created in 2009, that allows users 
to quickly and easily transfer money (in the form of BTC) over the internet. Over the last 
6 years it has become increasingly difficult to predict futures for BTC, as it is very 
volatile. There are a series of factors that affect the exchange rate of BTC to USD, which 
can include (but are not limited to) the difficulty of mining new BTC, the number of BTC 
on the market, and the value of exchanges made per day. An artificial neural network 
was used as a model to forecast the prices over time. The statistical programming 
language R is being used in conjunction with RStudio to utilize neural network packages 
to make an input-output artificial neural network. This is able to take in the factors that 
affect the price of BTC and then output the price for a certain date. A second neural 
network was created using a variation of the Levenberg-Marquardt algorithm, which 
determines the factor for the sum of square residuals (SSR) between predicted and 
actual prices. This neural network was developed using MATLAB and employs 
autoregressive features along with external inputs to reduce error. The mean SSR in our 
MATLAB network is closer to zero than the mean SSR in our R network. Currently, 
predictions have been made for past data and the accuracy of future predictions is being 
determined using the trained MATLAB network.

Azzollini, M., Bevilacqua, V., & Pacelli, V., (2011). An artificial neural network model to 
forecast exchange rates. Journal of Intelligent Learning Systems and Applications, 3, 57-
69. Retrieved September 10, 2014. DOI: 10.4236/jilsa.2011.32008

de Jesús Rubio, J., Angelov, P., & Pacheco, J. (2011). Uniformly stable backpropagation 
algorithm to train a feedforward neural network. Neural Networks, IEEE Transactions on, 
22(3), 356-366.

Yu, L., Wang, S., & Lai, K. K. (2009). A neural-network-based nonlinear metamodeling 
approach to financial time series forecasting. Applied Soft Computing, 9(2), 563-574.
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St. Clair, Pennsylvania; Llewellyn Formation

Maria Chavez

Reese Fulgenzi

In this experiment, we sought to understand the lasting effects of the Westphalian 
extinction event by studying the floral composition of the St. Clair deposit in the late-
Pennsylvanian Llewellyn Formation. The collected fossils were evaluated based on the 
frequency of genera and species present, including samples from diverse preservation 
methods and quality across the St. Clair region. From the collected fossils, the 
hypothesis that opportunistic ferns did maintain their dominance throughout the Late 
Pennsylvanian, in particular the genus Alethopteris. (Alethopteris ambigua, Alethopteris 
decurrens, Alethopteris friedelii, Alethopteris lonchitica, Alethopteris serlii, Alethopteris 
sullivantii) over pre-Westphalian flora is affirmed.
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The Effect of Coastal Distance on Weather Variety

Griffin Hunt

The question of how coastal distance affects the variety of weather was researched to 
find how the distance from large bodies of water affects weather. In this experiment first, 
it was found that two cities with similar geographies, San Jose, CA and Phoenix, AZ. 
They both are in the southwest region and have populations of between 1 and 1.5 
million. One major trait that causes them to differ is their distance from large bodies of 
water. San Jose is only about 50 miles from the water while Phoenix is relatively far from 
any large bodies of water. They both also share the trait of being located in a valley. 
During the data collection I noticed that Phoenix actually had the largest range in 
weather information. This was the opposite of the hypothesis which leads to the 
conclusion that as coastal distance increases, the variety of weather also increases in a 
direct relationship.

Silver, Nate. "Which City Has The Most Unpredictable Weather?" FiveThirtyEight. 
FiveThirtyEight, 04 Dec. 2014. Web. 1 Mar. 2015. 
http://fivethirtyeight.com/features/which-city-has-the-most-unpredictable-weather/

Site Directory." Influences on Mountain Weather. Mountain Weather. Com, 2005. Web. 
03 Mar. 2015. http://www.mountainnature.com/climate/Influences.htm

Bell, Kyle W. "South Bend Has 12th Most Unpredictable Weather Among Major US 
Cities." South Bend Voice. South Bend Voice, 4 Dec. 2014. Web. 03 Mar. 2015. 
http://southbendvoice.com/2014/12/04/south-bend-has-12th-most-unpredictable-
weather-among-major-us-cities/

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

702X09
Earth & Planetary Science

700

LCPS RSEF OFFICIAL ABSTRACT - 2015



The Effect of Global Warming on Severe Hurricanes

Michael Leibolt

Global warming is the warming of Earth’s atmosphere, and a hurricane is a large 
thunderstorm that forms over water and spins with enough centrifugal force to make a 
space in the center called an eye. Research was done on the effect of global warming on 
hurricanes. It was expected that there was a direct relationship between the SST (sea 
surface temperature) and the number of severe hurricanes. The hypothesis was a direct 
relationship between global warming and severe hurricanes because hurricanes are 
powered by heat, so a higher temperature would probably give the hurricane more 
power. The data was collected by the National Hurricane Center as well as the average 
increase in sea surface temperature has brought the conclusion to the paper forward; 
global warming is on the whole increasing the number of severe hurricanes/ tropical 
cyclones found in the Atlantic Ocean in the seas west of Africa. However, there are many 
uncontrolled aspects to this experiment. First off, with weather, there are many 
uncontrolled variables such as humidity, wind gusts and temperature, barometric 
pressure, and other uncontrollable aspects that very well could have affected the number 
of hurricanes or their severity. This investigation could be made better by more data from 
multiple sources, more time spent to analyze the effect of humidity and other like factors 
and their respective effects on the number or severity of hurricanes, more temperature 
data taken from different parts of the Atlantic Ocean to show shifts in current and shifts in 
the temperature of these currents, and access to more raw data to use in graphing and 
interpreting the results of this experiment.

"GFDL - Geophysical Fluid Dynamics Laboratory." Geophysical Fluid Dynamics 
Laboratory. Geophysical Fluid Dynamics Laboratory, 30 Dec. 2013. Web. 25 Feb. 2015. 
http://www.gfdl.noaa.gov/global-warming-and-hurricanes

"World of Change: Global Temperatures : Feature Articles." World of Change: Global 
Temperatures : Feature Articles. N.p., n.d. Web. 19 Nov. 2014. 
http://earthobservatory.nasa.gov/Features/WorldOfChange/decadaltemp.php

"U.S. Hurricane Strikes by Decade." U.S. Hurricane Strikes by Decade. National 
Hurricane Center, n.d. Web. 19 Nov. 2014. http://www.nhc.noaa.gov/pastdec.shtml
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The Effect of Climate Change on Tornadoes

Elizabeth McCann

Since tornadoes get their strength from the thunderstorms that form them, and 
thunderstorms get their strength from solar heat and heat from the condensation of water 
vapor, tornadoes would typically occur during the hot summer months. The hypothesis 
was supported by the experiment data and research collected that states that tornadoes 
are indeed affected by climate change. Most US tornadoes occur in a specific area of the 
Midwest nicknamed Tornado Alley. This is because of the clash of cold air coming down 
from Canada and the warm, moist air pushed up from the Gulf of Mexico. These 
conditions give thunderstorms more energy to create long lasting tornadoes with a higher 
intensity. If global temperatures continue to rise in their current pattern, it will affect the 
overall cycle of tornadoes and other severe weather events. If scientists were to use this 
knowledge to warn the population of incoming tornadoes days in advance, then the US 
will be safer as a whole.

Castro, By Joseph. "How Do Tornadoes Form?" LiveScience. TechMedia Network, 12 
May 2014. Web. 22 Nov. 2014. http://www.livescience.com/45546-how-do-tornadoes-
form.html

"Fujita Tornado Damage Scale." Fujita Tornado Damage Scale. NOAA, n.d. Web. 14 
Nov. 2014. http://www.spc.noaa.gov/faq/tornado/f-scale.html

Thompson, Helen. "Explore Every Tornado Across the United States Since 1980 
Through This Interactive Map." Smithsonian. Smithsonian, 24 Mar. 2014. Web. 14 Nov. 
2014. http://www.smithsonianmag.com/science-nature/explore-every-tornado-across-
united-states-1980-through-interactive-map-180950243/?no-ist
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Optimizing the Infill Pattern Within Spinal Discs to Resolve Long-Term Back Pain Within 
Patients

Dor Friedman

Artificial disc replacement (ADR) is a relatively new spinal surgical procedure in the 
United States that has had only a small amount of time—less than a decade—to be 
conclusively criticized based on its long-term durability. In recent years, Charité and 
ProDisc, the only FDA-approved artificial spinal discs thus far, have been reported to 
cause critical issues that have only led to more surgical procedures. A team at Cornell 
University has attempted to resolve such issues by 3D-printing spinal disc models. Yet, 
the pattern inside the disc is not entirely optimized to be anatomically correct. Thus, I 
have designed an experiment that focuses on internal infill pattern and tests the vertically 
compressive durability of 3D-printed spinal discs for eight different infill patterns (seven 
of which are preprogrammed with one self-created, anatomically-correct pattern I dubbed 
“ring-concentric”) in order to fabricate the most anatomically accurate internal design in a 
spinal disc to implement in future ADR procedures. The ring-concentric pattern should 
hypothetically yield the most durable pattern due to the presumption that a natural disc is 
the most durable disc model known to date. Data collection by the time this abstract was 
written showed that honeycomb is more durable than concentric and rectilinear.

American Academy of Orthopaedic Surgeons. (March 2010). Artificial disc replacement 
in the lumbar spine. Retrieved from http://orthoinfo.aaos.org/topic.cfm?topic=A00502

Ju, A. (August 1, 2011). Back, neck pain sufferers could find relief with Cornell-
developed spinal disc implants. Retrieved from 
http://www.news.cornell.edu/stories/2011/08/artificial-spinal-discs-could-ease-back-pain.

van Ooij, A., Oner, F.C., & Verbout, A.J. (August, 2003). Complications of artificial disc 
replacement: a report of 27 patients with the SB Charité disc. Journal of Spinal Disorders 
& Techniques. 16(4), 369-83.
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Testing the Effect of Ground Electrode Angle on Thrust Produced by an 
Electrohydrodynamic Thruster

Jonathan Hawes

Derek Mamrol

Modern forms of propulsion such as jet engines tend to be inefficient, and moving parts 
degrade over time. A new technology capable of solving some of these problems is an 
electrohydrodynamic thruster, which produces thrust by using a high-voltage wire to 
ionize air and direct it toward a ground electrode. These thrusters have no moving parts 
and are more efficient than thrusters such as jet engines.

Here the angle of the ground electrode from vertical in a triangular EHD thruster is varied 
to determine the effect on the thrust produced. To ensure that the only variable to be 
changed is the angle, a constant ground electrode area is maintained. It is expected that 
as the ground electrode angles inward, more thrust will be produced, because the 
ionized air will be more concentrated and can more effectively transfer its momentum to 
neutral air particles.

Future work will include testing the angle of the ground electrode, but with a constant 
ground electrode height, because it is not known if it is the ground electrode height or 
area that has an effect on thrust. The distance between corona wires of an EHD thruster 
in which two wires, instead of one, carry the high voltage will be tested, to determine the 
optimal geometry of EHD thrusters.

Martins, A. A., & Pinheiro, M. J. (2010). Study on the influence that the number of 
positive ion sources has in the propulsion efficiency of an asymmetric capacitor in 
nitrogen gas. Retrieved from http://arxiv.org/pdf/1009.6111.pdf

Masuyama, K. (2012). Performance characterization of electrohydrodynamic propulsion 
devices. (Master’s thesis). Retrieved from MIT Laboratory for Aviation and the 
Environment. (Report No: LAE-2012-008-T)

Matsoukas, G., & Ahmed, N. A. (2012). Experimental investigation of employing 
asymmetrical electrodes in propulsion of vehicles. Procedia Engineering, 49, 247-253. 
doi:10.1016/j.proeng.2012.10.134
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The Effect of Coil Turns on Force and Velocity

Alexander Rodriguez

The Electromagnetically-induced linear accelerator is a device that creates an 
electromagnetic pulse that is then used to accelerate a metal object through a tube. This 
project is scientifically significant because the data collected could further develop our 
knowledge of electromagnetic propulsion. Electromagnetic propulsion is the moving of 
an object by a magnetic field created by a current of electricity. The purpose of this 
experiment is to refine what we already know about electromagnetic propulsion. The 
statement of the problem is whether or not the size of the coil will greatly affect the force 
and or velocity of the metal object. If the size of the coil does affect the force and or 
velocity then how much of an increase or decrease is observed. The hypothesis for this 
experiment is that if the size of the coil increases then the force and or velocity will 
increase as well. The one independent variable in this experiment is the size of the coil. 
The size of the coil will be determined by the physical length of the coil as well as the 
number of turns of the coil. The two dependent variables for this experiment are the force 
and velocity of the metal object. The force will be measured in Newtons and the velocity 
will be measured in meters per second. There is no control group for this particular 
experiment. The most important constants are the tube, the capacitors, the charging 
circuit, and the electromagnetic sensor.

Brain, M., & Charles, B. (2007, September 17). Capacitor Circuit - HowStuffWorks. 
Retrieved October 29, 2014, from http://electronics.howstuffworks.com/capacitor1.htm

France, D. (2014). Electromagnetism. Retrieved October 30, 2014, from 
http://www.gcsescience.com/pme5.htm

Electromagnetism. (2014, January 1). Retrieved October 30, 2014, from 
http://www.allaboutcircuits.com/vol_1/chpt_14/2.html
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A Computational Analysis of a Mutant D3 Dopamine Receptor for Differences in Binding 
Capabilities to Antagonists

Arul Vignesh Balla

An article published by Pubmed and NCBI stated that certain antagonists that bind to the 
dopamine receptor D3 (DRD3) had a substantial antidepressant like effect. The article 
hinted at possible applications of DRD3 antagonist compounds (compounds that inhibit 
the activity of a protein) for use as an antidepressant. However the article published by 
Pubmed did not state that whether or not mutations to the dopamine D3 receptor 
affected the ability of the protein to bind with certain antagonists. The purpose of the 
experiment is to determine if there is a significant difference in binding capability 
between the wild type and mutant DRD3 receptor protein. If there is little to no variance 
in the binding affinity of the computer model of the mutant DRD3 receptor then similar 
results can be expected from use of DRD3 receptor antagonists in real life. In order to 
assess the efficacy of using antagonists of the DRD3 receptor as antidepressants a 
computer analysis was done. A model of the wild type DRD3 receptor not bound to an 
antagonist was made with the model provided by the PDB (protein Data Bank). To 
discern if any difference in binding capability was created by the mutation, a mutant 
version of the protein was also created. After both the wild and mutant type computer 
models were created, a protein docking software was used to analyze the differences 
that arose from the mutated protein.

Dopamine D3 receptor antagonists as therapeutic agents. (2005, July 1). Retrieved 
March 2, 2015, from http://www.ncbi.nlm.nih.gov/pubmed/15993811

DRD3 Gene. (2014, May 7). Retrieved March 2, 2015, from 
http://www.genecards.org/cgi-bin/carddisp.pl?
gene=DRD3&search=d481eab7695ba6b7e276b71b77f74c8f

Structure of the human dopamine D3 receptor in complex with a D2/D3 selective 
antagonist. (2010, November 19). Retrieved March 2, 2015, from 
http://www.ncbi.nlm.nih.gov/pubmed/21097933
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Utilization of Photonic Crystals as a Mechanochromic Sensor to Detect Structural 
Damage

Joshua Daitzman

Photonic crystals have many potential uses due to structural color resulting from their 
nanostructures which affect the movement of photons instead of via pigments. Structural 
color can be a great aid in new technologies as the colors are vivid and never fade. 
Photonic crystals can be tuned to change color in response to any variable. 
 The purpose of this research was to determine if a photonic crystal made to change 
color in response to an external force can be used to more easily detect damage in 
structures. A photonic crystal strip was made out of a mixture of polystyrene 
microspheres and polydimethylsiloxane (PDMS) elastomer. Then it would be placed on a 
wood board with weight stacked on it and timed to see if excess tension or compression 
could be noticed quicker with the strip.
 The engineering goal, that a photonic crystal could be made to ease the detection 
process of damage in a structure, was achieved.  Research continues to determine an 
optimal measurement of each chemical used to create a strip of uniform consistency. 
The development of such color changing technology could lead to a cheaper, easier way 
to determine stress damage in a variety of structural types.

Lee, Hye Soo, Tae Soup Shim, Hyerim Hwang, Seung-Man Yang, and Shin-Hyun Kim. 
"Colloidal Photonic Crystals toward Structural Color Palettes for Security Materials." - 
Chemistry of Materials (ACS Publications). N.p., n.d. Web. 02 Oct. 2014. 
http://pubs.acs.org/doi/abs/10.1021/cm4012603

Fudouzi, Hiroshi. “Optical Properties Caused by Periodical Array Structure with Colloidal 
Particles and Their Applications.” N.p., n.d. Web. 10 Oct. 2014. 
http://www.sciencedirect.com/science/article/pii/S0921883109001320

Fenzl, Cristoph, Thomas Hirsch, and Otto S. Wolfbeis. "Photonic Crystal Based Sensor 
for Organic Solvents and for Solvent-Water Mixtures." Sensors 12 (2012): 16954-6963. 
MDPI. Web.
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Fabrication of Superhydrophobic Aluminum Utilizing Chemical and Oxidative Etching with 
Silane Coatings

Vamshi Garikapati

Many industrial, energy, transportation, and scientific settings utilize aluminum as a base 
material due to its unique properties such as its high strength-to-weight ratio, malleability, 
high electrical and thermal conductivity, and excellent corrosion resistance. However, the 
naturally occurring layer of aluminum oxide is inherently hydrophilic, or water-loving, due 
to the high number of lone pairs present on the oxygen atoms, which allow for hydrogen 
bonding with water. Thus, aluminum is also susceptible to causing real-world problems 
as well, from degradation repairs to lower energy efficiencies and biological 
contamination. Superhydrophobic coatings on aluminum may help solve this issue but 
the major problem with coatings is that they exhibit poor adhesion and easily degrade 
over time. This research aims to solve these issues by performing chemical and 
oxidative etching on aluminum to fabricate superhydrophobic surfaces. 
Superhydrophobic surfaces are characterized by their surface roughness, texture, and 
composition which both etching processes help manufacture and enhance based on 
prior research. Aluminum squares were etched with sulfuric acid followed by sodium 
hydroxide to replicate the chemical and oxidative etching processes respectively. The 
modified squares were then coated with octadecyltrichlorosilane, a well-known 
hydrophobic agent, and heated to initiate silane activation with the surfaces. Results 
have shown statistically significant differences in surface contact angles between the 
control and experimental aluminum surfaces, and also amongst the experimental 
concerning the different etching time intervals. This research could potentially allow 
manufacturers to create predisposed superhydrophobic aluminum in order to solve many 
issues concerning the hydrophilic nature of natural aluminum.

Arkles, B. (2006, October 1). Hydrophobicity, Hydrophilicity and Silane. Retrieved from 
http://www.gelest.com/goods/pdf/Library/advances/HydrophobicityHydrophilicityandSilan
es.p df 

Coa, L. (2010). Superhydrophobic Surface: Design, Fabrication, and Applications. 
Retrieved from www.d-
scholarship.pitt.edu/9344/1/complete%2DThesis%2Dfinal%2DLIANGLIANGCAO.pdf

Lopez, K. (2012, June 28). Hierarchical Superhydrophobic Aluminum Surfaces for 
Condensation  Application. Retrieved from            
http://dspace.mit.edu/bitstream/handle/1721.1/74448/813311152.pdf?sequence=1
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The Effect of the Incorporation of Hydrophobic Aerogels on the Performance of Arthritic 
Compression Sleeves

Anna Hindrichs

Aerogel is a special porous material with an extreme microporosity consisting of 96% air 
and 4% a matrix of silicon dioxide. The purpose of this experiment was to explore the 
alternate uses of hydrophobic aerogel and its application to real-life situations, in this 
case, arthritic compression sleeves.  By incorporating aerogel particles into the fibers of 
arthritic compression sleeves, these alternate uses of insulation were harnessed to 
create a weightless, cooling, and waterproofed coating around the fibers. An unaltered 
compression sleeve was used as a control to determine the changes produced by the 
presence of aerogel.
The experimental hypothesis was ultimately supported. The data collected, supports the 
claim that with the presence of aerogel, the compression sleeves’ ability to repel water 
and its ability to withhold the cooler temperature increased significantly. The mean of the 
Neoprene minus Neoprene + Aerogel equals 8.880, leaving 95% confidence interval. 

The results supported that the hydrophobic aerogel coating around the neoprene 
compression sleeve ultimately enhanced the compression sleeves. The unaltered 
compression sleeves were originally designed for supporting arthritis and lymphedema. 
With the added benefit of waterproofing and the ability to avoid heating as fast as the 
original sleeves, aerogel could be applied to real life in order to expand the abilities of 
compression sleeves.

Future experimentation should be carried out by exploring alternate uses of silica 
aerogel. According to the research applying to this particular experiment, hydrophobic 
aerogel had no apparent negative environmental effects.

Dunbar, B. (2011, July 28). Aerogels: Thinner, Lighter, Stronger. Retrieved October 5, 
2014.

Khan, J. (1991, January 1). Aerogel Research at LBL: From the Lab to the Marketplace. 
Retrieved October 5, 2014.

Scherer, G. (2012,). George Scherer's Materials Research Group. Retrieved October 5, 
2014.
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Creating a Reliable Hydroponic Substrate Using Renewable Materials

William Hom

Hydroponics, the growth of plants using a water-based nutrient solution, is a growing 
field with many applications. It is helping farmers around the world to raise crops in 
environments that are unsuitable for soil-based agriculture and where some crops are 
not normally grown. As this field of agriculture expands, it is necessary to develop a 
renewable substrate. A substrate is a medium that supports the plants as they develop. 
Currently, some widely used substrates come from non-renewable sources, which 
makes them hard to dispose of and harmful to the environment. The goal of this research 
project was to develop a substrate that is renewable and maximizes plant growth. The 
main renewable substances used were coir, a coconut fiber, and a newer material, 
parboiled rice hulls (PBH). In order to find the most effective combination of coir and 
PBH, the amount of PBH was varied among the experimental groups. All experimental 
groups were placed under grow lights and measured weekly using multiple parameters. 
Experimentation is ongoing and results are incomplete.

http://goo.gl/m3kj75  (Equation used to determine leaf area)
http://goo.gl/QRxXfF  (General Information about Hydroponics)
http://goo.gl/KH5L8K  (Building a hydroponic garden)?
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Development of Adjustable Multifocal Eyewear to Compensate for Myopia

Daniel Judge

In the United States, 75% of individuals wear some means of visual correction. Eye 
strength changes overtime due to alterations in the cornea. This requires multiple 
appointments with an optometrist to receive new prescriptions. This tedious process can 
be mitigated by improving multifocal eyewear. Modern bifocal or progressive lenses are 
helpful, however, these usually compensate for presbyopia and not myopia and have a 
small range of prescriptions. Utilizing compound lenses is one way to mitigate such 
limitations. Due to the additive nature of lens strength, placing multiple small lenses in 
front of one another mimics the effect of one that has a higher diopter. A pair of glasses 
with a multitude of lenses was created to demonstrate this effect. Lens strength can be 
positive or negative depending on the curvature of the lens. Due to this fact, switching 
the orientation of individual lenses in this model affected the unit as a whole. By 
attaching stepper motors to a frame with multiple lenses, specific lens combinations were 
met by activating the respective motors to flip the required lenses. For the personal 
prescriptive lens strength of -1.25 L, -.75 R, an applicable model of these glasses 
corrected natural eyesight to near 20/20 vision. Further research on additional individuals 
could help the creation of compound multifocal eyewear. Additionally, by utilizing 
improvements in material science, such as creating a Non-Newtonian lens that can 
change shape, further advances could be made in making the entire unit more practical 
for everyday use.

Evans, John. (2006). Standards for Visual Acuity. Newtown, CT: The National Institute 
of Standards and Technology. Retrieved November 14, 2014, from 
http://www.isd.mel.nist.gov/US&R_Robot_Standards/Visual_Acuity_Standards_1.pdf

Hubel, D. (n.d.). Eye, Brain, and Vision. Retrieved November 14, 2014, from 
http://hubel.med.harvard.edu/book/b8.htm

Montag, E. (n.d.). Parts of the Eye. Retrieved November 14, 2014, from 
http://www.cis.rit.edu/people/faculty/montag/vandplite/pages/chap_8/ch8p3.html
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Investigating the Immune Response to Different Components of Spider Silk

Rachel Kim

Thomas Sample

The anterior cruciate ligament (ACL) is one of the most commonly torn ligaments in the 
human body with over 100,000 tears per year.  The current recovery time from ACL tears 
is usually 6-9 months, but strengthening the ACL post-surgery may reduce recovery 
time.  Spider silk, known for its strength and flexibility, has similar mechanical capabilities 
and properties to that of the ACL.  These characteristics, in addition to spider silk’s ability 
to be a viable biomaterial, make spider silk a prime candidate for strengthening the ACL.  
However, there are concerns that spider may cause an immune response in the body.  In 
order to test this, different components of spider silk were placed in a culture of J774A.1 
macrophage cells, and the tumor necrosis factor alpha (TNF) production was measured.  
TNF is an inflammatory cytokine responsible for activating the immune response.  The 
TNF production when the cells were exposed to sericin, fibroin fibers, and raw silk was 
compared with the TNF production of the cells without any silk products.  Data collection 
for the experimental groups is still in progress.  Statistical tests comparing the 
experimental and control groups will support whether or not an immune response will 
take place.  If there is no statistically significant difference between the experimental 
groups and the control groups, then the results will support the plausibility of spider silk 
as a viable biomaterial in the human body, which could lead to a strengthened tendon or 
ligament and a faster recovery.

Panilaitis, B., Altman, G., H., Chen, J., Jin, H., Karageorgiou, V., & Kaplan, D., L. (2003). 
 Macrophage responses to silk. Biomaterials, 24, 3079-3085.

Petterborg, L. J., Beasley, J., & Gooch, A. (2012, November 29). Anterior cruciate 
ligament. Retrieved from http://shp.missouri.edu/vhct/case3505/index.htm

Unger, R.E., Wolf, M., Peters, K., Motta, A., Migliaresi, C., & Kirkpatrick, C.J. (2004). 
Growth of human cells on a non-woven silk fibroin net: A potential for use in tissue 
engineering. Biomaterials, 25, 1069-1075. doi: 10.1016/S0142-9612(03)00619-7
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Wearable Animatronic Hand to Assist With Hand Mobility and Increase Range of Motion

Jenna Knickerbocker

Many people do not have mobility in their hands due to paralysis and conditions such as 
Parkinson’s disease, Lou Gehrig’s disease, and Carpal Tunnel syndrome. This causes 
them to lose the ability to grip objects. This experiment attempts to solve this problem by 
creating an animatronic hand that attaches to the patient’s hand and allows them to 
grasp things. The experiment tests the effects of the animatronic hand on the patient’s 
ability to pick different objects up and their range of motion. The animatronic hand was 
constructed by using a servo motor attached to a glove placed over the hand and an 
Arduino board to create the program. The motor pulls strings attached to the glove and 
causes a gripping motion to occur, enabling the patient’s hand to grasp things. The 
experiment proved that with a powerful motor and a simple apparatus, the animatronic 
hand is successful and able to pick up objects such as empty water bottles and recreates 
a range of motion similar to that of an average hand. The hypothesis proved to be 
correct in that the hand was able to pick up an empty bottle an increase its range of 
motion. Further research could explore ways to give the animatronic a stronger grip to 
pick up heavier objects or increase the range of motion even more.

Mizchief100. (2010, October 10). DIY Prosthetic hand and forearm (Voice Controlled). 
Retrieved October 1, 2014, from http://www.instructables.com/id/Voice-Controlled-
Prosthetic-Hand-Forearm/

Johnson, P. (2001). Comparison of measurement accuracy between two types of wrist 
goniometers. Science Dirsct, 32(6), 599-607. Retrieved October 1, 2014, from 
http://www.sciencedirect.com/science/article/pii/S0003687001000369

Hochberg, L., Bacher, D., Jarosiewicz, B., Masse, N., Simeral, J., Vogel, J., ... 
Donoghue, J. (2012). Reach and grasp by people with tetraplegia using neurally 
controlled robotic arm. Nature, 485(7398). Retrieved October 1, 2014, from 
http://www.nature.com/nature/journal/v485/n7398/full/nature11076.html
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How Does a Mylar Balloon Effect the Friction Created on an Amputee's Leg?

Trevor Lemaster

Amputees suffer many friction problems causing them to develop irritating pressure 
points such as a callus, a rash, and/or blisters. These can make an amputees’ life more 
difficult and painful than it needs to be. There are many suggestions on how to make 
prosthetics more comfortable, but can a prosthetic be built that eliminates or reduces 
friction and is more comfortable to the user? In this project a prosthetic socket will be 
made with the addition of an air bladder that can potentially reduce friction. The air 
bladder would be placed in the prosthetic socket so that when the amputee puts their 
limb in the socket they can inflate the bladder. Their limb would not have direct contact 
with the tough inside of the carbon fiber socket, instead the limb would hit the bladder 
which would allow the limb to push against it, but it forms to the leg equally distributing 
the pressure. The project is tested by measuring the temperature (dependent variable) of 
the amputees’ sock after walking for a period of time in both the prosthetic with a bladder 
(independent variable) and a regular prosthetic socket (control group). My hypothesis 
was that the sock with the bladder in the socket wouldn’t produce as much heat, which is 
caused by friction, as the regular socket. The experiment is ongoing and results have not 
been determined yet.

Management of Bilateral Lower Extremity Amputees | American Academy of Orthotists & 
Prosthetists
http://www.rehab.research.va.gov/jour/04/41/6/lee.html
http://www.hindawi.com/journals/tswj/2014/849073/?
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The Creation of Bioplastics from Mango Derived Starch and Cellulose

Raj Nair

The plastic production industry has relied on petrochemicals for the production of 80% of 
all plastics used worldwide. This production method has led to negative environmental 
impacts that has forced the industry  to resort to “bioplastics” composed of organic 
materials ranging from food wastes to polylacticacid (PLA) produced by bacteria. In order 
to reduce the cost of bio-plastic formation, this research endeavored to increase the 
range of bioplastics materials by testing a new source, the mango.
The creation of bioplastics involved chemical modification of the molecular structure of 
starches and cellulose polymers in mango peels. Bioplastics were created from mango 
peels and tensile strength tests were completed to assess durability of the plastics. 
Plastics endured an average 2.71 N of tensile strain and an average young’s modulus of 
254.75N/?cm?^2. Each plastic responded to variations in temperature, acid 
concentration, and exposure time. Plastic composition varied from rough to smooth and 
some possessed a reflective outer layer. Plastics were subjected to bacterial action to 
determine biodegradability and a statistically significant percentage of 26.5% was lost in 
2 days.  
Hence mango peels are a viable source for creating biopolymer films. Further research is 
required to further perfect the bioplastic. Continued research with organic waste sources 
could lead to the transition from non-degradable petrochemical plastics to biodegradable 
plastics as a less costly alternative. With this transition, the world can look to a brighter 
future with fewer greenhouse gases and safer habitats.

Bayer, I.,  Puyol, S., Alejandro H.G., J.,   Ceseracciu, L.,  Pignatelli, F.,  Ruffilli, R.,  
Cingolani, R., and Athanassiou, A. 2014. Direct Transformation of Edible Vegetable 
Waste into Bioplastics. Available online at 
http://pubs.acs.org/doi/ipdf/10.1021/ma5008557

Bilgin, E. 2013. Going Bananas!-Using Banana Peels in the Production of Bio-Plastic As 
A Replacement of the Traditional Petroleum Based Plastic. Available online at 
https://2013v707-dot-sciencefair-2012.appspot.com/admin/data/project-site-export

Song, Y., and Zheng, Q. 2008. Improved Tensile Strength of Glycerol-Plasticized Gluten 
Bioplastic Containing Hydrophobic Liquids. Available online at www.sciencedirect.com
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Synthesizing an Artificial Biological Leaf Capable of Evolving Oxygen via Photosynthesis

Wyatt Pontius

Liam Wallace

Imagine a world where oxygen availability is not tied to fertile soil or bulky oxygen tanks. 
The purpose of this project was to design an artificial leaf that is capable of evolving 
oxygen via photosynthesis by embedding photosynthesizing cyanobacteria into a 
nanomesh. Such a device might eventually be developed to enable long-term space 
travel and extraterrestrial colonization.

A cytocompatible polymer solution composed of poly(ethylene oxide), sodium alginate, 
and pluronic f-127 was created in order to make nanomeshes as support structures for 
the cyanobacteria. Nanomeshes with cyanobacteria, termed “artificial leaves,” had their 
oxygen evolution measured in sealed chambers using oxygen gas probes. These values 
were compared with those of control specimens, which were spinach leaves and 
cyanobacteria floating freely in water. After the oxygen evolution trials, the artificial 
leaves were sputter coated and imaged under an SEM to test key mesh characteristics, 
the porosity and average fiber diameter. The tensile strength of the meshes was also 
tested as a measure of strength and durability. Different ratios of poly(ethylene oxide) 
and sodium alginate were used for the different trial types, but the other electrospinning 
parameters - voltage, collector distance, flow rate, and relative humidity - were kept 
constant. 

It is expected that the artificial leaves will have higher photosynthetic capacity per unit 
area than the control specimens.

Beachley, V., & Wen, X. (2014). Effect of electrospinning parameters on the nanofiber 
diameter and length. Material Science and Engineering C: Materials for Biological 
Applications, 29, 663-668. doi:10.1016/j.msec.2008.10.037

Bonino, C. A., Krebs, M. D., Saquing, C. D., Jeong, S. I., Shearer, K. L., Alsberg, E., & 
Khan, S. A. (2011). Electrospinning alginate-based nanofibers: From blends to 
crosslinked low molecular weight alginate-only systems. Carbohydrate Polymers, 85I, 
111-119. doi:10.1016/j.carbpol.2011.02.002

Fang, D., Liu, Y., Jiang, S., Nie, J., & Ma, G. (2011). Effect of intermolecular interaction 
on electrospinning of sodium alginate. Carbohydrate Polymers, 85, 276-279. 
doi:10.1016/j.carbpol.2011.01.054
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The Effect of Nanoparticles on the Thermal Conductivity of Fluids

Arthur Shune

Low thermal conductivity is a primary limitation in the development of energy-efficient 
heat transfer fluids required in many industrial applications. Non-newtonian fluids that are 
able to effectively conduct heat without losing their useful properties would be applicable 
in many settings ranging from industrial to military. 
The purpose of this research was to determine whether an innovative new class of heat 
transfer fluids could be engineered by suspending metallic nanoparticles in conventional 
heat transfer fluids. Carbon nanoparticles were suspended in water, new engine oil, and 
used engine oil. They were then heated for ten minutes in boiling water. The before and 
after temperatures were recorded. The experiment was repeated in a control group 
without nanoparticles. The thermal conductivities were then calculated using a formula 
specially derived for this research. 
Statistical analysis via a t-test indicated a significant increase of thermal conductivity in 
solutions that contained the nanoparticles compared to those that did not. Hence, 
nanoparticles increased the thermal conductivity of the fluids. It is proposed that the 
increase in thermal conductivity in new and used engine oil was similar indicating that 
nanoparticles would maintain their utility over time. Nanometer-sized metallic particles 
can be suspended in industrial heat transfer fluids such as water or engine oil to produce 
a new class of engineered fluids with high thermal conductivity.  Further research would 
entail testing different types of nanoparticles such as iron nanoparticles to create the 
most efficient nanofluid. These nanofluids can provide dramatic reductions in heat 
exchanger pumping power.

Choi, U. S. and Tran, T. N., 1991, "Experimental Studies of the Effects of Non-
Newtonian Surfactant Solutions on the Performance of a Shell-and-Tube Heat 
Exchanger," Recent Developments in Non-Newtonian Flows and Industrial Applications, 
eds. D. A. Siginer and M. N. Dhaubnadel, The American Society of Mechanical 
Engineers, New York, FED-Vol. 124, pp. 47-52

Choi, Stephen, and J. A. Eastman. "Enhancing Thermal Conductivity of Fluids with 
Nanoparticles." ASME International Mechanical Engineering Congress & Exposition, 
1995.

Duncan, M. A. and Rouvray, D. H., 1989, "Microclusters," Scientific American, Dec., pp. 
110-115.
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Low-Cost Field-Based Sensor for the Detection of Atherosclerotic Biomarkers of 
Coronary Heart Disease

Adriel Sumathipala

Atherosclerotic coronary heart disease (CHD) remains the world’s preeminent cause of 
mortality. Blood cholesterol, carried predominantly by low-density lipoproteins (LDL), is 
closely associated with CHD’s pathogenesis; oxidized-LDL is significantly more potent. 
Standardized cholesterol and rare ox-LDL tests are lab-based and expensive. With every 
third American at risk for CHD, this research aims to produce an on-site sensor for CHD 
biomarkers.
     A microfluidic cholesterol sensor was developed by depositing enzymes and one of 
two dye reagents, tetramethylbenzidine or 10-Acetyl-3,7-dihydroxyphenoxazine, onto a 
cellulosic substrate with an inexpensive consumer inkjet printer. The enzyme ink 
rheology was engineered for optimal viscosity and surface tension to prevent nozzle 
clogging and ink dripping; this allows for micro-scale precision of enzymatic arrays in 
three-dimensions. A portable potentiostat and functionalized carbon nanotube (CNT) 
electrode were used to detect ox-LDL’s lipid peroxides.
     Cholesterol levels from 50 mg/dL to 400 mg/dL were successfully detected and 
quantified by the inkjet-printed sensors utilizing a smartphone camera for image capture. 
Cost analysis shows a per test cost of around $0.02. The CNT sensor’s detection of high 
mM H2O2 concentration confirmed the principle of detection applicable to ox-LDL’s lipid 
peroxides.
     The sensors developed in this research will enable a holistic assessment of CHD risk, 
by aggregating data from biomarkers of CHD. Furthermore, the portability and ultra low-
cost of the sensors increase access to cardiac statistics. Finally, the inkjet printing’s 
scalability enables the mass production of cholesterol sensors. This research continues 
to print electric circuits and hydrophobic barriers, develop reagents to precipitate LDL, 
and increase ox-LDL sensor specificity.

Yu, W., & White, I. (2012). Inkjet-Printed Paper-Based SERS Dipsticks and Swabs for 
Trace    Chemical Detection. Analyst, (138), 1020-1025.

Martinez, A., Phillips, S., Butte, M., & Whiteside, G. (2007). Patterned Paper as a 
Platform for Inexpensive, Low-Volume, Portable Bioassays. Angewandte Chemie 
International Edition, 46(8), 1318-1320.

Ramasarma, T., Devasagayam, T., & Boloor, K. (2003). Methods for Estimating Lipid 
Peroxidation: An Analysis of Merits and Demerits. Indian Journal of Biochemistry and 
Biophysics, 40, 300-308.
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Investigating the Applications of Mussel Proteins as a Component of a Nanofiber Mesh

Justin Trainor

Nanofiber meshes are currently being explored for use in tissue engineering 
applications. Proteins taken from the beard of the mussel Mytilus edulis have been 
shown to possess qualities that could be potentially useful in a 3D matrix for cellular 
growth, such as low immunogenicity and high biodegradability. The goal of this study 
was to find out if these proteins could be formed into nanofibers through electrospinning, 
and if these nanofibers could then be optimized for cellular growth and adhesion. 
Isolated proteins were electrospun in combination with poly(lactic-co-glycolic acid), a 
useful co-polymer.  3T3-L1 fibroblast-like cells were chosen for their morphology and 
were subcultured for use on the mesh.  Well plates were seeded with cells to establish a 
control growth curve. The nanofiber mesh containing the mussel proteins was fit into well 
plates and seeded with cells using a static seeding method.  Data was collected at two 
day intervals for a total experimental window of eight days.  Data collection is ongoing.  
Future work may indicate that nanofiber meshes containing marine mussel proteins are 
viable for use in tissue engineering applications.

Silverman, H., & Roberto, F. (2007). Understanding marine mussel adhesion.Marine 
Biotechnology, 9,  661-681. doi:  10.1007/s10126-007-9053-x

Ladd, M., Hill, T., Yoo, J., & Lee, S. (2011). Electrospun nanofibers in tissue 
engineering.Nanomaterials and Nanotechnology, 1, 1-27. doi: 10.5772/24095

Holy, C., Shoichet, M., & Davies, J. (2000) Engineering three-dimensional bone tissue in 
vitro using biodegradable scaffolds: Investigating initial cell-seeding density and culture 
period.  J Biomed Mater Res, 51(3), 376-82.
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The Effect Of Using AC Or Heat Only In The Occupied Areas Of A Building On The Total 
Amount Of Energy Used To Cool Or Heat A Building

Nadeen Elsharkawy

Abagail Oster

People have been wondering how to save energy for many years. In our science project 
we are looking to see how the simulations we are completing will help people with the 
problem of the amount of nonrenewable energy wasted on a daily basis. We hope to see 
that if the amount of energy used to cool/heat a home is controlled then the energy will 
be saved. We will be using computer sciences to conduct this experiment, more 
specifically an HVAC simulation using Building Sim. This simulation will test the effect of 
using AC or heat only in the occupied areas of different sized buildings on the total 
amount of energy used to cool or heat a house or building. We will then compare three 
HVAC models, (heat/AC based on a timer, heating/AC always on and heating and AC 
turned on only in occupied areas of a home), to test our hypothesis and ultimately see 
which simulation saves the most energy. After finishing the simulation and collecting our 
data we founded that the models that were on a timer were more successful in saving 
energy. This research and experiment will help with the amount of energy that individuals 
can save in their home or other type of building.

Crawley, (n.d.). Trends building simulation. Retrieved from 
http://www.nccashrae.org/archive/2011

Haglund, K. (n.d.). decision making methodology and selection tools for high 
performance window systems in us climates. Retrieved from: 
http://sites.energetics.com/buildingenvelope/pdfs/BEST2_WB13-
4_DecisionMakingWindows.pdf

Hsu, C. (n.d.). Commercial building facade design. Retrieved from: 
http://researcharchive.vuw.ac.nz/bitstream/handle/10063/1717/thesis.pdf?sequence=1

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

1001T12
Energy & Transportation

1000

LCPS RSEF OFFICIAL ABSTRACT - 2015



The Comparison of Efficiency between Piezoelectric Energy and Solar Energy

Nikhil Nair

Solar energy is a reliable and productive source of renewable energy that is being used 
to light-up traffic boards and signs. Piezoelectricity is an emerging source of renewable 
energy that is being tested for various applications. This study was done to determine if 
piezoelectric transducers is a more efficient source for harvesting energy, in comparison 
to solar energy, for powering traffic boards and signs. Multiple sets of measurements of 
power in watts, using solar panels and piezoe-lectric transducers, were generated by 
collecting the current and voltage. Following which, the efficiencies of each source of 
energy were calculated.  The type of alternative energy was the in-dependent variable 
and the percentage of efficiency produced was the dependent variable.

A T-Test was conducted to compare the efficiency of data collected from both sources.  
The mean of efficiency for the solar panel was 57% and the mean of efficiency for the 
piezoelectric transducer was 56%. The t-value was 0.9692 and yielded a p-value greater 
than 0.05, thus ac-cepting the null hypothesis and rejecting the alternative hypothesis. 
This data was then used to extrapolate real-time efficiency for both sources. Further 
research should be conducted on im-proving the materials used for creating more 
efficient piezoelectric transducers and for develop-ing an architecture that would optimize 
usage, in such applications.

Abbasi, A. (2013, December 1). Application of Piezoelectric Materials in Smart Roads 
and MEMS, PMPG Power Generation with Transverse Mode Thin Film PZT. 
International Journal of Electrical and Computer Engineering, 3(6), 857-862. Retrieved 
from http://download.portalgaruda.org/article.php?
article=89504&val=146&title=Application of Pie-zoelectric Materials and Piezoelectric 
Network for Smart Roads

Garland, R. (2013, April 26). Piezoelectric Roads in California. Retrieved from 
http://large.stanford.edu/courses/2012/ph240/garland1/

Wood, C. (2011, January 1). Emerging and Sustainable Technology. Retrieved from 
http://www.govtech.com/technology/Wind-and-Solar-Power-Traffic-Lights.html.
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The Effect of Fertilizer on the Oil Production in Algae

Natalie Ring

Have you ever been concerned of your carbon footprint? Oil and fuel have been a huge 
issue in this economy because it has been brought to light that these fuels when burned 
create greenhouses gases and increased the dangers of global warming. Scientists all 
over the world are putting their heads together in order to improve solutions. Algae’ 
farming is a beautifully creative way to produce carbon neutral biofuels. With a plentiful 
number of benefits, biofuel producing algae are very low maintenance and large 
amounts can grow with far less space than alternatives. However, there are several 
limiting factors that come into question. The most debatable is the algae’s medium. 
Different levels of potassium, nitrogen, and phosphorus can have varying results. It is 
believed that a medium with higher ratio of potassium levels will produce more oil in 
algae, if the algae are grown in a nitrogen or phosphorus medium. The algae will be 
grown in two liter soda bottles with a ratio of nutrients in the form of fertilizer. Then, the 
algae will grow for 25 days under observation, adding in fertilizer every three days. When 
the algae have finished its growth cycle, the algae will be dehydrated and weighed for 
further examination. Finally, the dehydrated algae will go through an oil press in order to 
extract oils and then measured. With the final results economical costs comparison will 
then be made to show the economical differences in this industry. Experimentation is 
ongoing and results are not yet final.

http://www.growing-algae.com/algae-growing-conditions.html
http://allaboutalgae.com/benefits/
http://www.makebiofuel.co.uk/biofuel-from-algae?
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A Study of Automobile Accidents at Intersections Using Geographic Information Systems

Sarangabhog Sarathy

Automobile accidents occur worldwide, every day and in every country. The primary 
cause of accidents are attributed to environmental (road design) and behavioral (driver 
fitness and action) factors. Over 45% of crash accidents occur at road intersections in 
the US and about 30% of the car crashes in British Columbia. Canada are intersection 
related accidents. Intersections are traffic locations with higher structural complexity and 
additional concentration of traffic. This increased visual complexity poses more 
challenges to the aged population (which is on rise across the globe) compared to the 
other age groups. This raises a serious public concern as there is a dire need for 
advanced studies of traffic accidents and a development of strategies that would reduce 
car crashes. Geographic Information Systems (GIS) provides a powerful tool for handling 
crash data and geographical data that would enable accurate analysis and modeling of 
accidents to Obtain detailed and finer Services of causes for high rate of crash incidents 
and their locations. This study aims at analyzing crash accidents at intersections Of 
representative areas in the US and in Canada, using ArcGlS Desktop 10.2. with 
additional focus on automobile crashes that involve senior drivers. A brief set of 
recommendations to minimize automobile accidents at is presented.

Motor Vehicle Fatalities in British Columbia: Statistics — 
www.pssg.gov.bc.ca/osmv/shareddocs/MV-Fatal-Victims2008-2012.pdf

Intersection Safety Brief — safety. fhwa.dot.gov/inte 
rsectionsfresources/fhswasa10005/brief_2.cfm

Vancouver Island Crash Data — www.icbc.com/about-icbc/newsroom/PagesNancouver-
lsland.aspx
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The Occurrence of Photosynthesis on the Efficiency of Ethanol Production from a 
Common Grass Mixture

Tyler Wintermute

Inspiration for this research came from the concept of a sustainable system in which 
grass clippings (lignocellulosic biomass) are used to power the mower that cut them.  
After investigate the process and design, I discovered that converting grass clippings 
(lignocellulosic biomass) to ethanol. I designed a procedure to explore one way to 
increase the efficiency of ethanol production form this biomass, and whether or not it 
would be a feasible means of renewable energy production.

 Theoretically, the more sunlight a plant receives, the more sugars it produces via 
photosynthesis.  Likewise, the more sugars a plant produces, the more ethanol that can 
be synthesized from it.  Put simply, the independent variable is the amount of time the 
grass spent in sunlight, and the dependent variable is the amount of ethanol produced.  
After population collection, the samples (which consisted of Festuca arundinacea and 
Poa pratensis) were subject to size reduction and SPORL pretreatment, after which the 
samples were filtered and subject to enzymatic (cellulase) hydrolysis.  Once hydrolysis 
was completed, the cellulase solution was filtered out and yeast fermentation was 
conducted, after which ethanol was distilled from the solution.
 This process produced a solution of ethanol, 20% by volume. This chemical biomass 
procedure is still being conducted to ensure accuracy; increase percent yield and verify if 
production is due to variation in biomass yield rather than biomass quality.

Pan, X., & Zhu, J. (2011). An Update on Sulfite Pretreatment (SPORL) of Lignocellulosic 
Biomass for effective production of cellulose ethanol.

Zhang, D. (2010). Sulfite pretreatment (SPORL) for enzymatic saccharification of 
switchgrass.
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Investigating Alternative Fermentation and Pretreatment of Residual Rice Hulls to 
Optimize Ethanol Yield

Kayla Wright-Freeman

Rachel Yi

Millions of pounds of residual rice hulls are produced annually, but this agricultural waste 
is typically burned, releasing greenhouse gasses into the atmosphere. Previous studies 
have successfully produced ethanol using rice hulls, so this study aims to compare 
various ethanol production methods. The pretreatment process is time consuming, so 
this project aims to compare the ethanol yield of pretreated and non-pretreated rice 
hulls.. Pretreatment consisted of mixing the rice hulls in NaOH solution and autoclaving 
for 30 mi nutes. This physically ruptured the lignin in the rice hulls and released the 
trapped cellulose for digestion. Next, brewer's yeast (S. cerevisiae) entrapped in calcium-
alginate beads were compared with free yeast. These beads allow easy removal of the 
yeast after fermentation. The rice hulls were dried and milled, then separate mixtures 
were made for each trial using the resulting powder and distilled water. Cellulase was 
then added to each mixture and incubated for 48 hours to digest the cellulose into 
glucose for fermentation. The solution was centrifuged and the resulting supernatant was 
fermented for 48 hours with beaded or free yeast. After 48 hours, the ethanol percentage 
of the supernatant using an ethanol probe.  Data collection continues, but preliminary 
results show <1% ethanol from pretreated waste rice hulls using beaded yeast.  Future 
work will measure the ethanol yield of the other three production methods to determine if 
there exist any statistically significant differences between the ethanol yields using the 
various methods of production.

Diaz, A., Le Toullec, J., Blandino, A., De Ory, I., Caro, I. (2013). Pretreatment of rice 
hulls with alkaline peroxide to enhance enzyme hydroloysis for ethanol production. 
Chemical Engineering Transactions, 32, 949-954. doi: 10.3303/CETI1332159

López, Y., García, A., Karimi, K., Taherzadeh, M. J., Martín, C. (2010). Chemical 
characterisation and dilute-acid hydrolysis of rice hulls from an artisan mill. 
BioResources, 5, 2268-2277. doi: 10.15376/biores.5.4.2268-2277

Nikzad, M., Movagharnejad, K., Najafpour, G. D., Talebnia, F. (2013). Comparative 
studies on the effect of pretreatment of rice husk on enzymatic digestibility and 
bioethanol production. International Journal of Engineering, 26, 455-464. doi: 
10.5829/idosi.ije.2013.26.05b.01
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The Effect of Temperature on the Speed of Oil Consumption by Microbes Stimulated by 
Capsaicin

Akashdeep Bhatthal

Abigail Mason

The purpose of this experiment is to speed up the rate of oil consumption.  There have 
been so many oil spills that have killed many animals because they have not been 
cleaned up fast enough.  Metabolism boosters have been tested to speed up the 
metabolism of humans, so they were decided to be used in microbes.  In a 2011 study, 
capsaicin was found to be the most effective booster.  The independent variable of this 
experiment is the temperature of the different environments.  The dependent variable is 
the speed of oil consumption.  The control group is the test tubes held in room 
temperature.  Oil spill remediation kits were used for this experiment.  The incubated 
group finished in four days.  The room temperature, or control group finished in five days. 
 The refrigerated group finished a day after the control.  The hypothesis was that warmer 
temperatures would have an effect on the speed of oil consumption.  The hypothesis 
was proven to be true because the incubated group finished in the shortest time.  Oil 
spills could be cleaned up faster if this is researched further.  Would this work on a larger 
mass of oil?

Biello, D. (2010, May 25). How Microbes Will Clean Up the Deepwater Horizon Oil Spill.  
Scientific American, Retrieved from http://www.scientificamerican.com/article.cfm?
id=how-microbes-clean-up-oil-spills

Pomeroy, L., & Wiebe, W. (n.d.). AME 23:187-204 (2001)  -  doi:10.3354/ame023187. 
Inter Research » AME » v23 » n2 » p187-204. Retrieved September 30, 2014, from 
http://www.int-res.com/abstracts/ame/v23/n2/p187-204/ 

Voigt, E. (2010, August 26). Tiny Critters That Eat Oil. Retrieved July 7, 2011, from 
OnEarth website: http://www.onearth.org/article/tiny-critters-that-eat-oil
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The Effect of Ozonation on Harmful Pollutants

Collin Chin

Max Reynolds

Car exhaust and other fossil fuel burning contributes to 57 percent of global greenhouse 
gas emissions. Ozone (O3) is often used to purify gas and is referred to as pure oxygen. 
In this experiment, ozone was generated through electric oxidation (IV) and introduced to 
car exhaust (DV), to reduce toxic carbons and nitrates.  A fixed amount of car exhaust 
was added to a controlled Ozotanetic-hydroptimal electrophylic chamber that was fed a 
constant amount of oxygen through a one way valve as well as a fixed amount of 
electricity.  The electricity was induced through a Tesla coil to produce lightning that 
excited O2 into O3 to purify the pollutants. As a control, the chamber was run for a 15 
minute period without the presence of a tesla coil. Results showed a 50% decrease in 
NMOG’s, carbon monoxides, chlorofluorocarbons and halons, however a balanced 50% 
count increase of CO2. A mean of 1530 parts per million of CO2NO and O3 was found, 
compared to a control of 0 parts per million. Tests were conducted using a 1 variable z-
test. The hypothesis: If enhanced oxygen (Ozone), created through fulmination, is 
introduced to a tank of car exhaust then, through Ozonation, the amount of harmful 
byproducts will be reduced, was accepted. The results show a 33%decrease in 
emissions. There was a negative relationship between the amount of O3 added and the 
carbon emissions produced. Possible sources of error include: fusion, fluctuating 
electricity levels. Further research could be conducted using a larger gas chamber, gas 
sensors and more trials.

Nawrockia, Jacek. (2010). The efficiency and mechanisms of catalytic ozonation. Applied 
Catalysis B: Environmental, 99(1-2), Pages 27-42.

Aresta, M., Dibenedetto, A., Angelini, A. (2014). Catalysis for the Valorization of Exhaust 
Carbon: from CO2 to Chemicals, Materials, and Fuels. Technological Use of CO2. 2014 
Chemicals from Coal, Alkynes, and Biofuels, 114(3), Pages 1709-1742.

Takahashi, N., (2008) Ozonation of Several Organic Compounds Having Low Molecular 
Weight under Ultraviolet Irradiation. The Journal of the International Ozone Association, 
12(1), Pages 1-17.
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The Effect of Water Treatment Methods on the Amount of Harmful Materials Left in the 
Water after the Treatment

Jordan Dunlap

Haley Klass

Large amounts of harmful chemicals, heavy metals, and bacteria are in the water people 
use everyday. The purpose of this experiment is to find the most effective and efficient 
way to rid the water of these substances. The solution to this problem will decrease 
health risks associated with contaminated and untreated water.  Three methods/systems 
will be tested in this experiment: purification tablets, solar pasteurization, and distillation. 
Each system will be tested separately, and the temperature, pH, dissolved oxygen, and 
coliform bacteria data will be collected. The systems will also be put in conjunction with 
one another. The results of the treated water will be compared to the results of the 
untreated water. In comparison to the original pH of 8, temperature of 16.5°C, dissolved 
oxygen level of 6.4 mg/L and coliform bacteria levels of the untreated water, the distilled 
water numbers were significantly better with an average pH of 7, average temperature of 
59.4°C, and no presence of coliform bacteria. Therefore, it was concluded that the 
distillation method was most effective. The distillation system was expected to be the 
most sufficient at removing the harmful materials from the river water.  This data can be 
employed by Third World countries that do not have reliable sources of clean drinking 
water or working methods of purification. Sources of error may include: weather and 
storage of water. Further research could explore the production of portable distillation 
systems that can be utilized in Third World countries.

Burch, J. D., & Thomas, K. E. (1998). Water disinfection for developing countries and 
potential for solar thermal pasteurization. Solar Energy, 64(1-3), 87-97. Retrieved 
September 28, 2014, from the Google Scholar database

Metcalf, R. H. (2005). The Microbiology of Solar Water Pasteurization, with applications 
in Kenya and Tanzania. Retrieved from 
http://www.unicef.org/cholera/Annexes/Supporting_Resources/Annex_9/Metcalf-
Boiling_deactivation_pathogens_2005.pdf

Potable Aqua. (2013). Potable Aqua FAQ | Frequently Asked Questions about Water 
Purification and Safety. Retrieved October 8, 2014, from 
http://www.potableaqua.com/faq.php#2
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Addition of Manganese and Copper Sulfates to Increase the Degradation of HDPE 
Plastic by Pleurotus ostreatus

Camryn Fischer

Past research indicates that multiple species of fungus are capable of degrading 
pollutants in the same way that they degrade organic materials. This process, called 
mycoremediation, offers a cheap and low-tech method for controlling harmful 
contaminants in landfills and natural environments.Varying ratios of manganese sulfate 
and copper sulfate were added to the treatment of high-density polyethylene plastic to 
determine their effects on the change in dry mass of the plastic samples. A liquid culture 
of the white-rot fungi Pleurotus ostreatus was along with a potato dextrose broth growth 
media to 80 test tubes each containing a 0.12g piece of HDPE plastic. With the 
exception of the control group, a varying ratio of manganese and copper sulfates were 
added to each experimental group and left for 90 days before measuring final masses of 
the plastic samples. Experimentation is still underway, but preliminary observations show 
physical signs of plastic degradation, including a weakening of the plastic’s durability. An 
extension of this experiment may include research into the effect of chemical molarity of 
the sulfates added to the treatment or further research into the application of 
mycoremediation processes for large-scale projects.

Broshkevitch, Cara, and Anne Richards. "Effect of Phanerochaete Chrysosporium, 
Pseudomonas Putida, and Sphingomonas Macrogoltabidus on the Degradation of HDPE 
Plastic with Chemical, UV, and Thermal Pre-treatments." Ed. Jacqueline Curley. The 
Journal of Experimental Secondary Science (n.d.): n. pag. Web. 

Iiyoshi, Yuka, Yuji Tsutsumi, and Tomoaki Nishida. "Polyethylene Degradation by Lignin-
degrading Fungi and Manganese Peroxidase."Journal of Wood Science 44.3 (1998): 222
-29. Web. 

Sasek, Vaclav, and Tomas Cajthaml. "Mycoremediation: Current State and 
Perspectives." International Journal of Medicinal Mushrooms 7.3 (2005): 360-61. Web. 
21 Nov. 2014.
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The Effects of Bioremediation Enzymes on Water Quality

Rachel Hallam

Lori Martin

With the intent to assist in the bioremediation of  large bodies of waters; Lysozyme, 
Orb-3, and Pool Perfect enzymes were used to test for reducing phosphate, nitrate, and 
coliform levels and increasing dissolved oxygen levels in four control sized tanks filled 
with collected water. Phosphate, nitrate, coliform, and dissolved oxygen tests were then 
conducted. Enzymes were then added to three of the four tanks, along with a control 
tank (Experiment 1). The same water quality tests were conducted. After analyzing and 
finding the ‘best’ enzyme, an aeration system was added and tested with the same water 
quality tests (Experiment 2). Using an ANOVA test to analyze the collected data it was 
concluded that in Experiment 1 Lysozyme had the greatest impact on improving the 
water quality. Lysozyme’s percent changes were 0 for coliform, 210 for dissolved 
oxygen, -100 for phosphates, and 25 for nitrates. In Experiment 2 Lysozyme plus an 
aeration system had the greatest impact with percent changes of 0 for coliform, 170 for 
dissolved oxygen, 0 for phosphates, and -33.3 for nitrates. The experimental hypothesis 
in Experiment 1, that stated Lysozyme would have a positive outcome on reducing 
coliform, phosphate, and nitrate levels, while increasing dissolved oxygen, was 
supported. The experimental hypothesis in Experiment 2, that stated Lysozyme plus an 
aeration system would have a positive outcome on reducing coliform, phosphate, and 
nitrate levels, while increasing dissolved oxygen, was supported. This shows that the 
enzyme and the addition of an aeration system had a positive effect on the coliform, 
phosphate, nitrate, and dissolved oxygen.
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The Bioremediation of Cobalt and Copper by Lytechinus variegatus: A Model for Use in 
Nuclear Waste Removal

Dominique Huynh

Sabrina Kim

Nuclear disasters have caused increasing oceanic levels of ionic waste, specifically 
cobalt. Other sources of contamination such as industrial waste and chemical runoff 
have contributed to marine heavy metal pollution, including copper.   Previous research 
has shown that sea urchins have the ability to absorb and remove heavy metals, 
prompting this study to explore the possible role of Lytechinus variegatus shells as a 
bioremediator. Sea urchin shells were crushed and placed in centrifuge tubes for five 
days with varying cobalt concentrations that simulate nuclear disasters (2681ppm and 
5362ppm) and copper concentrations that represent pollutant levels in southern 
California (25ppm and 38ppm). The resulting copper solution was reacted with a Hach 
reagent kit before spectrophotometric analysis, while the cobalt was directly tested to 
find the concentration of heavy metal ions. Cobalt trials showed that the shells were able 
to remove 46.65% of cobalt ions from the solution, and copper trials indicated that the 
urchin shells were able to uptake 92.08% of copper ions present in solution. While a 
positive correlation was found between the percentage of copper adsorbed by the 
urchins and the amount of copper present in solution, cobalt was found to have a 
maximum threshold for ion adsorption. Repeated trials under acidic ocean conditions 
raised efficiency of copper remediation to 92.87% of ions removed, but decreased the 
percentage of cobalt ions removed to 40.02%. Current data collection continues in order 
to further investigate the effects of ocean acidification on the ability of urchins to adsorb 
both copper and cobalt ions.

Asnaghi, V., Mangialajo, L., Gattuso, J. P., Francour, P., Privitera, D., & Chiantore, M. 
(2014). Effects of ocean acidification and diet on thickness and carbonate elemental 
composition of the test of juvenile sea urchins. Marine Environmental Research 93, 78-
84. doi: http://dx.doi.org/10/1016/j.marenvres.2013.08.005

Eisler, R. (1998). Copper hazards to fish, wildlife, and invertebrates: a synoptic review. 
U.S. Geological Survey, Biological Resources Division. Retrieved December 11, 2013, 
from http://www.dtic.mil/dtic/tr/fulltext/u2/a347472.pdf

Gonzalez-Lopez, J., Ruiz-Hernandez, S. E., Fernandez-Gonzalez, A., Jimenez, A., de 
Leeuw, N. H., & Crau-Crespo, R. (2014). Cobalt incorporation in calcite: thermochemistry 
of (Ca,Co)CO3 solid solutions from density functional theory simulations. Geochimica et 
Cosmochimica Acta, doi: http://dx.doi.org/10.1016/j.gca.2014.07.026
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Comparing the Purity of Plastic Produced from Sugars and Wastes Using Ralstonia 
eutropha

Pranav Maheshwari

Ralstonia eutropha is a bacteria that can be used to produce polyhydroxyalkanoate 
(PHA) through fermentation from a carbon source. PHA is a very useful plastic because 
it is naturally biodegradable. The objective of the project is to compare the purities of 
PHA made with waste sugars. The method involves four main steps: growth of the 
bacteria, fermentation, separation, and purity testing of the PHA. The bacteria were 
grown at room temperature in Tyrptic Soy Broth. 106 Pseudomonas saccharophila 
fermentation medium aided in creation of PHA. Waste plastic purity was compared to 
PHA created with 1M fructose The different carbon sources of fructose, whey and 
molasses were inoculated and placed on a shaking table at 150 rpm for 96 hours to 
allow fermentation. Separate of the PHA from the bacteria was done using a series of 
centrifuging steps to remove cellular debris from the pellet. Finally, the PHA was filtered 
out using a Buchner funnel and a Whatman Grade 2 filter paper and left to evaporate 
acetone. Then, the purity of the PHA was compared using emission and absorbance 
spectrums from an FTIR. The spectrum for the PHA produced by whey looked much 
different from the spectrum produced by fructose as additional peaks on the graph 
demonstrated different bond resonance and different chemical composition. Data 
collection continues. This process may be useful to manufacturers of PHA because it 
provides a non-petroleum source of PHA.

Harry Y., Robert H., Wei N., Catherine P., Anthony B., Jeff B., Julia K., John T., Robin 
O., Rosary S., Jazell E., Sy T., Brett S., Stefan A., Tae Y., Sang L., Mark B. & Stephen 
D. (2011), Metabolic engineering of Ralstonia eutropha for direct production of 1,4-
butanediol. Nature Chemical Biology. 7, 445-452. doi:10.1038/nchembio.580

Kapritchkoff M., Viotti A., Alli R., Zuccolo M., Pradella J., Maiorano A., Miranda E., 
Bonomi A. (2006), Enzymatic recovery and purification of polyhydroxybutyrate produced 
by Ralstonia eutropha. Journal of Biotechnology 2006;122, 453-462. 
doi:10.1016/j.jbiotec.2005.09.009

Sudesh, K. (2011), Isolation and Recovery of Microbial Polyhydroxyalkanoates. 
Ecobiomaterial. Bio., 7, 620–635. doi: 10.3144/expresspolymlett.2011.60
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Rehabilitation of Ocean Dead zones via Anabaena and Nostoc

Janera Martinez

Throughout oceans, the presence of dead zones (aquatic areas lacking enough 
dissolved oxygen to sustain life) have increased at startling rates. These dead zones 
have caused many marine organisms to die or have forced them to migrate to new 
habitats. Some dead zones are caused by chemicals in the water. Due to the lack of 
oxygen in dead zones, it is difficult for photosynthetic organisms to go through 
photosynthesis and put oxygen back into the dead zones. 
 The purpose of this research was to determine whether cyanobacteria could remediate 
these harmful chemicals from aquatic environments. Anabaena and Nostoc were placed 
into separate aquatic environments with low amounts of dissolved oxygen. For 17 days, 
the oxidation-reduction potential (ORP) measured, which indicated the degree to which 
chemicals were oxidized. 
 Although statistically the difference in ORP in the tanks was small, Anabaena tanks 
exhibited a lower ORP than did Nostoc and the control. Hence, it is conjectured that 
Anabaena can rehabilitate dead zones by enhancing chemical breakdown particularly if 
allowed to live in dead zones longer than 17 days. Further research would entail 
targeting which chemicals Anabaena is adept at oxidizing. Use of these cyanobacteria 
which can live in anoxic conditions may provide a novel method by which to restore 
ocean ecosystems and enhance the quality of marine life.

NASA. 2010. Aquatic Dead zones. Available online at: 
http://earthobservatory.nasa.gov/IOTD/view.php?id=44677

Scientific American. 2008b. Oceanic Dead Zones Continue to Spread. Available at: 
http://www.teachoceanscience.net/teacing_resoures/education_modules/dead_zones/lea
rn_about/

The Economist. 2012. Blooming Horrible. Available at: 
http://www.economist.com/node/21557365
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The Effect of Climate Change on Endangered Species

William Meck

My project is designed to find the effect of global climate change on endangered 
animals. There has been an obvious change of warming in the polar regions over the 
past century (1870-1999), as well as the rest of the world. There has also been 
predictions of what the future global climate temperature might look like (2000-2099). 
After looking over these different maps I hope to find the best way to prevent this future 
prediction from occurring, because the current prediction is for the  Earth to warm at an 
alarming rate which could harm endangered animals.

Also, I hope to find out how it effects certain animals, and whether or not the effect is 
positive or negative. I used data/information from NOAA, GIS climate change, and the 
EPA and analyzed all of it on ARCGIS desktop 10.2.

ecos.fws.gov/crithab/ - habitat data for endangered animals in North America

gisclimatechange.ucar.edu/gis-data - global climate data

www.mesonet.agron.iastate.edu/GlS/ - storm data shapefiles
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Halophytic Remediation of Ecosystems during Saltwater Intrusion by Salicornia virginica

Sophia Mourtaza

Many areas such as bays and estuaries experience saltwater intrusion, which occurs 
when salt water overlaps freshwater. This can destroy habitats for freshwater organisms 
which can greatly impact the freshwater ecosystem. 
 The purpose of this research was to determine whether Salicornia virginica, a halophytic 
plant that grows in salt marshes on the East Coast, could be used as a remediator to 
absorb salt during saltwater intrusions in freshwater habitats. Two tanks were set up to 
mimic a salt marsh and an estuary composed of brackish water (a mix of saltwater and 
freshwater.) Salinity levels were measured for 17 days.
 In both ecosystems, salinity levels dropped to a small degree. While it is thought that 
condensation and early Salicornia death affected the degree of salt remediation that 
could have occurred, during a larger experimental time, it is supposed that salt 
remediation would occur to an increased degree. Further research would entail using a 
larger area to perform the research such as a section of a coastal ecosystem in which 
Salicornia could be grown and maintained on a large scale. Preliminary indications are 
that this halophytic plant may be used in restoring freshwater habitats when saltwater 
intrusions such as those from hurricanes occur.

Ecomare. 2014. Salicornia. Available online at:  
http://www.ecomare.nl/en/encyclopedia/organisms/plants/flowering-plants/goosefoot- 
family/salicornia/

Samocha, T. and B. Klim. 2014. Use of the Halophyte Salicornia bigeloviias a Nutrient 
Removal  Tool and Source of Valuable Byproducts. Texas A&M University. Available 
online at:  http://ccag.tamu.edu/mariculture-flour-bluff/salicornia/

Solinst. 2014. Pump/Recharge Rate Affects Saltwater Intrusion. Available online at:  
http://www.solinst.com/resources/papers/101c4salt.php
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The Effect of Lemna minor as an Indicator and Detoxifier of Heavy Metals

Corwin Warner

The purpose of this experiment was to detoxify and neutralize water samples 
contaminated with heavy metals by adding Lemna minor. The hypothesis suggested that 
if Lemna minor is added to contaminated water solutions (2L.) with 15 and 30g of heavy 
metal concentrations, then Lemna minor will detox the water up to 85% in the 15g group 
and 70% in the 30g group, with a pH neutralization of between 6-8 for the 15g group and 
5.5-8.5 in the 30g group. We examined physical appearance (color) of the Lemna minor 
after prolonged exposure to the metals (Egan, 2010), and collected data using heavy 
metal test strips in (ug/L) and pH strips. The control was 2L of filtered water with no 
Lemna minor present. Amount of Lemna minor, amount of heavy metals (per container), 
air temperature (20oC), amount of light (10 hours), and the type of container were 
carefully controlled. T-tests show that Lemna minor does reduce heavy metal 
concentrations, but does not reduce all heavy metal pH levels. This experiment 
demonstrates that Lemna minor could be used as an effective heavy metal detoxifier. If 
this experiment were to be improved, then more heavy metals could be tested with 
different amounts of Lemna minor in different concentrations of heavy metals.

Egan, L. (2010, January 1). The potential of duckweed in acid mine drainage impact 
assessment and detoxification. Retrieved September 29, 2014.

Farrell, J. (2011, January 13). Investigating Duckweed for Phytoremediation and as a 
Toxicity Indicator of Chemicals. Retrieved September 29, 2014.

Wang, W. (1989, February 1). TOXICITY ASSESSMENT OF THE AQUATIC 
ENVIRONMENT USING PHYTOASSAY METHODS. Retrieved September 29, 2014.
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Analysis of Eastern National Parks Using a GIS to Determine the Risk of Wildfire

Eric Wong

The risk of wildfire exists in all forested areas. Although western areas of the United 
States exhibit a greater risk for wildfire and experience a higher frequency of fires, these 
risks are known to eastern forests as well. Eastern national parks are sometimes 
overlooked for their wildfire hazards and are often underestimated by visitors resulting in 
careless use of campfires and other fire hazards.
The purpose of this research was to determine the risk of wildfire in eastern national 
parks. Quantitative data derived from maps were analyzed from nine national parks 
using the Flammap program to identify high density patterns of large flame length, high 
rate of spread, and dense fuels. As a result, 27 maps were created. It was found that 
many of the parks are at a moderate risk under certain conditions. High fire risk was 
found at Congaree and Great Smokey Mountains while little risk was found at Isle 
Royale and Hot Springs. This analysis was successful in the development of a tool which 
could be used to gauge the risk of wildfire. Future work on this project includes the use of 
landscape data as well as different parameters such as wind and weather simulations to 
further determine fire movement and behavior. Since visiting parks is an endeavor that 
many undertake, monitoring of possible fire hazards in all parks is prudent.

Davis, B., Miller, C. 2004. Modeling Wildfire Probability Using a GIS. American Society 
for Photogrammetry and Remote Sensing.

DeBano, Leonard F. 1991. Proceedings management and productivity of western-
Montane. Forest Soils 151-155

Porter, M. 1997. How to Conduct a Prescribed Burn .The Samuel Roberts Noble 
Foundation, Inc. Available online at: 
http://geology.isu.edu/geostac/Field_Exercise/wildfire/prescribedburns.htm
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Chlorella vulgaris as a Bioremediator of Iron Ions and its Effect on Algal Growth and Lipid 
Yield for Use in Biofuel

Sarah Yang

The purpose of this experiment was to determine the effect of green algae, Chlorella 
vulgaris, on its bioremediation ability of iron (Fe2+) ions in solution, while additionally 
increasing the growth and lipid yield of C. vulgaris for potential use in biofuel. Iron is an 
essential nutrient for algal growth and has commonly been used as a macronutrient 
fertilizer in the ocean to promote photosynthetic activity to aid in carbon dioxide fixing 
and increase producers in the aquatic food chain. C. vulgaris algae was added to [10] 
80mL samples of four concentrations of iron (5ppm, 10ppm, 15ppm, 25ppm) for a five 
day period. Initial and final measurements were taken for each dependent variable of 
dissolved oxygen normalized for temperature and iron concentration.  C. vulgaris algal 
concentration was measured using the hemocytometer cell counting method while lipid 
yield was measured using the Nile Red staining method using a well-plate reader for 
fluorescence. The variables were normalized per algal cell to account for differences in 
colony growth.  Data collection continues. Tentative results support that the 25ppm Fe2+ 
concentration level is toxic to C. vulgaris rather than supporting increased lipid 
concentration per cell.

Liu, Z.-Y., Wang, G.-C., & Zhou, B.-C. (2008). Effect of iron on growth and lipid 
accumulation in Chlorella vulgaris. Bioresource Technology, 99(11), 4717–4722. 
doi:10.1016/j.biortech.2007.09.073

Mane, P. C., & Bhosle, A. B. (2012). Bioremoval of some metals byliving algae Spirogyra 
sp. and Spirullina sp. from aqueous solution. International Journal of Environmental 
Research, 6(2), 571–576.

Richards, R. G., & Mullins, B. J. (2013). Using microalgae for combined lipid production 
and heavy metal removal from leachate. Ecological Modelling, 249, 59–67. 
doi:10.1016/j.ecolmodel.2012.07.004
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The Effect of Ultraviolet Rays on Harmful Pathogens in Water

Dalia Abd-Alla

Lacking water disinfecting systems is proving a struggle to provide many people with 
safe drinking water. Killing any harmful pathogens using only the sun’s ultraviolet rays is 
a useful and cheap alternative. In the experiment, bacteria, particularly coliform, was 
gathered with the contaminated water and left out in sunlight for a minimum of six hours. 
Coliform, being primarily tested, is one of the leading causes of water-borne diseases 
and contains a less concentrated version of E. coli. The purity of the water was tested 
with a water testing kit for not only the absence of the coliform, but also the hardness of 
the water and the nitrogen/nitrate/nitrite, iron, and copper content. A series of trials was 
conducted to calculate the average and to conclude the effectiveness of this way of 
decontaminating septic water. Two sets of trials were compared, one to test the amount 
of coliform before and after exposure to sunlight. These trials were further compared with 
a constant: store-bought drinking water. Before the contaminated water was exposed to 
sunlight, the coliform covered at least 90 percent of the medium. After exposure to 
sunlight the average was significantly less. The hypothesis was supported as the 
sunlight did kill some of the coliform in the water, making it safer for human consumption. 
Human error may have occurred when the coliform was introduced. Further research 
may be done by conducting the experiment in an area lacking sunlight. This will prevent 
any bacteria from dying before being tested.

Meyer, V., and Rh Reed. "SOLAIR Disinfection of Coliform Bacteria in Hand-drawn 
Drinking Water." Water SA 27.1 (2004): n. pag. Coliform Bacteria and Drinking Water. 
Web. 27 Feb. 2015. http://www.doh.wa.gov/Portals/1/Documents/Pubs/331-181.pdf

"FAQs." SODIS:. N.p., n.d. Web. 27 Feb. 2015. 
http://www.sodis.ch/methode/faqs/index_EN.

"Coliform Bacteria in Drinking Water." Coliform in Drinking Water. N.p., n.d. Web. 27 
Feb. 2015.
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The Effect of Bacteriophages on Nutrient Cycling in Soil Ecosystems

Eric Esposito

Viruses and various microbes play an integral part in the cycling of nutrients within 
terrestrial biomes.  Although they are known to be important, the function of viruses 
within the soil is not well studied or understood. 
The purpose of this research was to understand how integral viruses were in the cycling 
of nitrogen in a soil ecosystem. Samples of Azotobacter, nitrogen-fixing soil bacteria, 
were cultured with phages extracted from river bank soil and forest soil. Control samples 
contained Azotobacter with no phage treatment. Nitrogen content was monitored to 
determine whether the phage lysed the bacteria causing them to release nitrogen. 
Statistical analysis via t-test indicated that bacterial lysis via phages from both types of 
soil increased the nitrogen content in the samples. The average increase of nitrogen 
content in forest sample and river soil samples were 27% and 1.13% respectively. Hence 
bacteriophages can play a role in increasing nitrogen content in soil. Further research 
could include treatment of crop soils to determine whether cycling impacts the production 
of plant growth. This may provide information to simply improve crop production.

Bernhard, Ann. "The Nitrogen Cycle: Processes, Players, and Human Impact." 
Nature.com. November 2014 www.nature.com/scitable/library/the-nitrogen-cycle-
processes-players-and-human

Bratbak G, Thingstad F, Heldal M (1994) Viruses and the microbial loop. Microb Ecol 28: 
209-221

Hegazi, N. A., and S. Leitgeb. "Azotobacter Bacteriophages in Czechoslovakian 
Soils."Plant and Soil: 379-95.
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The Effect of Varying Temperatures on the Photosynthetic Rate of Nannochloropsis 
oculata

Nathan Gorman

Algae are one of the most important organisms in the world. They are photosynthetic 
organisms, meaning they carry out photosynthesis and produce oxygen. An issue today 
is the increasing of global temperatures. There is a large amount of carbon dioxide being 
put into the atmosphere and the ocean. The ocean absorbs much of the heat in the 
atmosphere and this causes the ocean temperatures to rise. Rising ocean temperatures 
can affect ocean life and cause a decrease in the algae population, which are the basis 
of the ocean food web.
The purpose of this experiment was to determine if different temperatures have an effect 
on the photosynthetic rate of Nannochloropsis oculata. In this study Nannochloropsis 
oculata was maintained 5oC, 22oC, and 30oC for 30 min. The dissolved oxygen level 
was measured for each temperature first with no sunlight and then measured after 
exposure to light. The photosynthetic rate(mg O2 produced/L) was then calculated. 
Results are pending.
 Future research could study the effects of pH with Nannochloropsis oculata as well as 
other arctic phytoplankton.

Fei-Xue Fu, Mark E. Warner, Yaohong Zhang, Yuanyuan Feng and David A. Hutchins. 
Effects of increased temperature and co2 on photosynthesis, growth, and elemental 
ratios in marine Synechococcus and Prochlorococcus (Cyanobacteria). (2007, May 16). 
Retrieved February 28, 2015

Richard D. Robarts , Tamar Zohary(2010). Temperature effects on photosynthetic 
capacity, respiration, and growth rates of bloom-forming cyanobacteria. 391-
399.DOI:10.1080/00288330.1987.9516235
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The Effect of Increased Carbon Dioxide ppm on the Absorption of Water

Fatima Hamza

Lueden Sheikhnureldin

The natural greenhouse effect allows life to thrive on Earth and keep inhabitants from 
freezing. However, an enhanced greenhouse effect that is currently occurring is 
impacting the planet by potentially causing climate change. Carbon dioxide is the second 
most abundant gas in the atmosphere, and it contributes about twenty percent to the 
greenhouse effect. Carbon dioxide is the primary gas that is being omitted through 
human impact. The purpose of this experiment was to test whether exposed carbon 
dioxide concentrations had an effect on the absorbency of water as it passes through 
soil. The independent variable was the three groups of plants that received different 
amounts of carbon dioxide parts per million: .5, 1, and 1.5 ppm.  The carbon dioxide was 
sublimated before water was absorbed into 350 grams of soil. The control group 
received no carbon dioxide in an enclosed space. The dependent variable was the 
amount of time taken to absorb water for each group of plants.

From the three test groups, the result was that all had a mean larger than the control: 
9.37, 9.71, and 10.11 in minutes. This supports that the increased carbon dioxide 
concentrations had an effect on the absorbance of water, supporting the experimental 
hypothesis with a general increase of .27. An ANOVA F-test yielded a result of F (3, 11) 
= 6.812 and a p-value less than .05. The results are statistically significant and the 
alternate hypothesis was accepted.  The null hypothesis that increased carbon dioxide 
parts per million does not have an effect on water absorbency, was rejected. Areas of 
further research could entail whether increased carbon dioxide parts per million effect 
plant growth.

Stechel, E., & Miller, J. (2013). Re-energizing CO2 to fuels with the sun: Issues of 
efficiency, scale, and economics. In Journal of CO2 Utilization (2nd ed., Vol. 1, pp. 28-
36).

The impact of climate, population, and carbon dioxide on water resources. (n.d.). 
Retrieved October 15, 2014, from http://www.metoffice.gov.uk/research/news/impacts-
on-water-resources

Valer, M. (2010). Developments and innovation in carbon dioxide (CO2) capture and 
storage technology. Boca Raton, (CRC Press).
The impact of climate, population, and carbon dioxide on water resources. (n.d.). 
Retrieved October 15, 2014, from http://www.metoffice.gov.uk/research/news/impacts-on
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The Effect of Coliphage T4r+ on Decontamination of Streams Infected with Escherichia 
coli

Samantha Iliff

The majority of studied streams in Loudoun County do not meet EPA standards for the 
recreational use of water because of an abundance of fecal contamination. Fecal 
contamination of water is the presence of bacteria found in the digestive tracks of 
animals including pathogenic strains of Escherichia coli (E. coli). A bacteriophage is a 
virus that attacks and kills specific bacteria, like coliphages, that infect strains of E. coli. 
This experiment will determine if phages can be used in aquatic environments as a 
practical method to remove pathogenic E. coli. This experiment tested the effect of 
phages on the mortality rate of E. coli where the independent variable is the ratio of 
phage T4r+ to E. coli B and the dependent variable is the mortality rate of the E. coli B. 
Sealable jars were filled with sterilized stream water and stirred by a magnetic ceramic 
stirring rod. This water was then inoculated with E. coli and a sample of water was 
collected immediately to determine initial concentration. For the control group, samples 
were taken every thirty minutes for 120 minutes. For the groups treated with phage, T4r+ 
was immediately added to the water and sampled every 30 minutes. The samples were 
plated and incubated at 37oC to determine the number of E. coli cultural forming units 
(CFU). The control group showed that E. coli with an initial concentration 1.0395x106 
CFU died at a rate of 2.6483x104 CFU per minute with a total change of 3.57x106 CFU 
(34.3% of initial amount). Experimentation is still in progress; however, if the phage-
treated groups show a greater rate of loss or a greater proportional total loss, it will 
suggest that phages can potentially have a significant effect on the number of E. coli if 
used in infected streams.

Worley-Morse, T. O. & Gunsch C. K. BACTERIOPHAGE DISINFECTION OF 
ENGINEERED WASTE STREAMS. Retrieved from 
http://info.ncsafewater.org/Shared%20Documents/Web%20Site%20Documents/Annual
%20Conference/AC13_TechnicalProgram/SpecialTopics/ST_Tues_PM_01.10_Worley-
Morse_PAPER.pdf

Schwalm, D. (2005). State of the Streams Loudoun County: 2005. Retrieved from 
http://www.loudounwatershedwatch.org/pdf/2005_State_of_Streams.pdf 

Tanji, Y., Shimada, T., Yoichi, M., Miyanaga, K., Hori, K., & Unno, H. (2004). Toward 
rational control of Escherichia coli O157: H7 by a phage cocktail.Applied microbiology 
and biotechnology, 64(2), 270-274.
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The Mineral Concentration of Surface Water vs. Ground Water

Marin Lafrankie

Although it may not seem like it, there are many different minerals found in the water that 
you drink. Even more so, the concentration of those minerals can increase or decrease 
depending on where you live. Consequently, you could potentially be receiving more 
minerals than you expected. Essentially, main cities and towns receive their water two 
different ways: from a reservoir (surface water), or from a well (ground water).  Surface 
water is cleaned through thorough sanitation and distillation while ground water is filtered 
a few times through various filters. The importance of this study is to find out whether or 
not there is a significant increase of mineral content from surface water to ground water.  
Thirty trials of water hardness (calcium and magnesium), iron concentration, copper 
concentration, and chlorine concentration were tested on samples of water pulled from 
surface water, ground water, and distilled water.  The results showed that there was a 
significant increase of mineral concentration in the samples containing ground water.   It 
can be concluded that due to minimal sanitation and distillation that ground water goes 
through, the amount of minerals in the water would increase significantly. Due to the 
data, any person that is receiving water from a well should consider revising their dietary 
intake of minerals.  From this investigation, major cities can be examined for mineral 
concentration for public safety and health. Also, bacteria concentration can be examined 
on each sample in order to determine quality and health of the water.

Azoulay, A., Garzon, P., & Eisenberg, M. J. (2001). Comparison of the Mineral Content 
of Tap Water and Bottled Waters. Journal of General Internal Medicine, 16(3), 168–175. 
doi:10.1111/j.1525-1497.2001.04189.x

World Health Organization (WHO). Guidelines for Drinking-water Quality. 2004. Third 
Edition, Volume 1 Recommendations. WHO Press, Geneva, Switzerland, pp. 340

Institute of Medicine (IOM). Dietary Reference Intakes for Water, Potassium, Sodium, 
Chloride, and Sulfate. The National Academies Press. 2004.
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Quality of the Broad Run River

Ayush Mayur

Uday Sidhu

Construction and development can be very damaging to the local ecosystem, especially 
the organism that live in our creeks. Loudoun County has seen a tremendous growth 
which has resulted in a non-stopping construction activity.  Rock Ridge HS was finish 
being built this year right next door to Broad Run River, along with many housing 
developments.  The goal of this project was to assess the water quality and identify the 
sources of any damaging effects to the river. To assess the quality of the river a series of 
test were done, such us the collection of micro-invertebrates, chemical tests and 
sensors. The river was found to be in unacceptable ecological condition based mainly on 
the Stream Quality Survey from Loudoun Water Shed.

Freshwater Macroinvertebrate Identification Key. (n.d.). Retrieved March 2, 2015, from 
http://www.stroudcenter.org/education/MacroKeyPage1.shtm

Dissolved Oxygen by the Winkler Method. (n.d.). Retrieved March 2, 2015, from 
http://serc.carleton.edu/microbelife/research_methods/environ_sampling/oxygen.html
Loudoun Watershed Watch - Overseeing the Water Resources of Loudoun County, VA. 
(n.d.). Retrieved March 2, 2015, from 
http://www.loudounwatershedwatch.org/subitem3_3.html
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The Effect of Urban vs. Rural Location on Nitrogen Content (mg/L) in Loudoun County 
Streams

Nicholas Moon

The study “The Effect of vs. Rural Location on Nitrogen Content (mg/L) in Loudoun 
County Streams” was conducted to see if there was a significant difference in nitrogen 
levels in water depending on one’s location. This was performed to locate streams in 
Loudoun County that need maintenance in terms of excess nitrogen. The hypothesis of 
this experiment was that streams located in rural areas would have more nitrogen (mg/L) 
than streams in urban areas. The steps taken to perform this experiment are going to six 
streams and using a kit to test the water for nitrogen. All six streams were located in 
Loudoun County, VA. The average nitrogen for urban streams were 0.333333333 mg/L 
in Sugarland Run, 1.033333333 mg/L in Russell Branch, and 0.466666667 mg/L in 
Beaver Dam. The average nitrogen for rural streams were 0.9 mg/L in Goose Creek, 3.5 
mg/L in Lenah Run, and 4.6 mg/L in Broad Run. The constant, tap water, had a mean of 
0.0 mg/L of Nitrogen. The p-value of these results (0.049699183) allows the null 
hypothesis, the circumstance in which nitrogen content will not change in response to an 
urban or rural area, to be rejected, because it is less than 0.05. Likewise, the alternate 
hypothesis can be accepted. Based on the results, the conclusion that rural streams in 
Loudoun County have higher nitrogen content than urban areas can be surmised. Using 
these data, anybody wanting to better the quality of Loudoun County drinking water can 
know where to start: in the countyside.
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The Effect of Ferrofluid on the Amount of Oil Recovered

Arun Raghu

Oil spills at sea are a serious hazard that kill many animals and effect the environment 
negatively. Today if an oil spill were to occur, chemical dispersions are used to clean up 
the oil. This process is painstaking and ineffective.  The purpose of this experiment was 
to observe whether oil was removed as a result of adding ferrofluid to various type oils. 
Five different oils with different densities were tested 10 times, with an increasing 
amount of ferrofluid. The control group had 100 mL of water and 20 mL of oil with no 
ferrofluid mixed, whereas the tested groups had 100 mL of water, 20mL of oil and 
different amounts of ferrofluid. A neodymium magnet was held over the petri dish of both 
groups and the amount of oil leftover was recorded.

The null hypothesis was that the amount of ferrofluid has no effect on the amount to oil 
removed by a magnet. An ANOVA test resulted in F(153.609, 6.77) = 22.69 and a p-
value less than 0.01, therefore rejecting the null hypothesis and accepting the alternative 
hypothesis. The results supported that as the amount of ferrofluid increased, the amount 
of oil removed increased as well, which supports the hypothesis that higher 
concentration of ferrofluid in an oil spill will help clean up the oil spill using a magnet 
more effectively.  Further testing could include researching whether mixing ferrofluid into 
the oil impacts its properties and researching if oil be transported pre-mixed with 
ferrofluid.

EMG Series Ferrofluids. (2014, October 9). Retrieved from FerroTec: 
https://ferrofluid.ferrotec.com/products/ferrofluid/emg/

Gulf oil spill. (2014, October 10). Retrieved from Smithsonia - Ocean portal: 
http://ocean.si.edu/gulf-oil-spill

Office of Response and Restoration. (2014, October 10). Retrieved from NOAA: 
http://response.restoration.noaa.gov/training-and-education/education-students-
andteachers/how-do-spills-happen.html
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A Geospatial Analysis of the Effect of Land Development on Stream Health in Northern 
Virginia

Samuel Rankin

Loudoun County is one of the fastest growing counties in the country, resulting in an 
increasing need for construction. However, an increase in land development results in 
increasing impervious surface land cover, a trend which over time has been known to 
contribute to the deterioration of local stream systems. This study examined the 
relationship between impervious surface land cover and dissolved oxygen measures at 
streams in Loudoun and Fauquier counties over the time-frame of 2004-2013. The goal 
was to determine if there was a relationship between land development in Northern 
Virginia and significant changes in stream quality as a result of cultural eutrophication. All 
analysis was performed in ArcMap, and impervious surface data was derived from 
Landsat imagery using the Feature Analyst feature-extraction extension in ArcMap. 
Landsat images were linked to stream quality data collected within one month on either 
side of the imagery date. For each point where stream quality data was available, the 
amount of impervious surface cover that was both within two miles of the point and within 
the same watershed as the point was recorded and compared to the dissolved oxygen 
values using a Pearson correlation coefficient. Python scripting was used to expedite the 
process of repeatedly isolating the impervious surface layer pertaining to one collection 
site for data calculation. Data collection is currently in progress, but there is a tentative 
statistical correlation between percent imperviousness and DO.  Research continues as 
to determining if there is a critical point at which a percent impervious surface results in a 
significantly decreased stream health.
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The Passage of Metals from Parent to Offspring in Acheta domesticus

Kevin Ruiz

Hana Thurman

Metal pollution from factories and mines is a problematic source of contamination in 
many ecosystems. As industrialization progresses throughout the world, organisms are 
now forced under new environmental pressures that favor tolerance to high 
concentrations of metals. Some insects incorporate heavy metals into their cuticles, 
mandibles, and ovipositors from traces in their food. These metals are used to 
strengthen their exoskeletons and mandibles, but in high quantities may also cause 
heavy metal poisoning and subsequent death. The question of whether metals can be 
passed in significant quantities from parent to offspring might indicate that certain insects 
are able to tolerate and better adapt to toxic environments. Adult Acheta domesticus 
crickets were separated into groups of ten in individual tanks, and given water 
contaminated with zinc, manganese, or a combination of the two in 100, 300, and 500 
ppm concentrations. After two weeks, cricket mortality was determined and the crickets 
were digested using a Digesdahl digester and then analyzed for heavy metal 
concentrations using colorimetric methods. Data collection continues. A two-way ANOVA 
will be run to determine if there is statistical significance between the mortality rate, 
metal concentration and cricket absorption rate.  Preliminary data will show the 
relationship between metal concentration and percent uptake in the adult cricket, while 
future work will demonstrate if any metals are passed down via eggs or a different 
method to the offspring.

Morgan, T., Baker, P., Kramer, K., Basibuyuk, H., & Quicke, D. (2003). Metals in 
mandibles of stored product insects: Do zinc and manganese enhance the ability of 
larvae to infest seeds? Journal of Stored Products Research, 39(2003), 65-75. Retrieved 
September 1, 2014, from http://naldc.nal.usda.gov/catalog/13137

Nummelin, M., Lodenius, M., Tulisalo, E., Hirvonen, H., & Alanko, T. (2007). Predatory 
insects as bioindicators of heavy metal pollution. Journal of Environmental Sciences, 
145(1), 339-347. Retrieved September 1, 2014, from 
http://www.sciencedirect.com/science/article/pii/S0269749106001576

Polkki, M., Kangassalo, K., & Rantala, M. J. (2012). Transgenerational effects of heavy 
metal pollution on immune defense of the blow fly Protophormia terraenovae. PLOS 
ONE, 7(6), 1-5. doi: 10.1371/journal.pone.0038832
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The Effect of Propolis on Antibiotic Resistance

Parikshit Chaudhary

Seamus McDaniel

Propolis, a sealing agent found in beehives, made by bees, and composed of tree saps 
and pollens may prove to be an effective way of eliminating antibacterial resistance in 
bacteria. Because of its properties, it has been used as a medical treatment in past 
times. Now, with the advent of modern antibiotics, it has been forgone as a means of 
treatment. However, heavy use of antibiotics has caused widespread resistance. In this 
experiment, this resistance was fought against with the use of propolis, either as an 
inhibitor or an antibiotic itself. Normal E. coli k-12 samples and ampicillin resistant E. coli 
samples was cultured in dishes for 24 hours at 37°C, some treated with a prepared 
propolis broth. An ampicillin disk was placed in the center of each dish before culturing 
and a zone of inhibition was measured as the diameter at the end of the culturing period. 
This showed the effectiveness of the ampicillin on resistant samples treated with propolis 
that reversed the resistance and on normal E. coli as a control. Prior to experimentation, 
results seemed to trend such that propolis had an effect on making ampicillin resistant E. 
coli prone to ampicillin once again, thus supporting our hypothesis. Although results 
began to show propolis’ effectiveness, further experimentation is required to fully verify 
results. These results could lead to further experimentation regarding propolis’ 
effectiveness on other bacteria and may prove to be important in fields such as medicine 
and microbiology.

Al-Waili, N. (2012, October 26). Synergistic effects of honey and propolis toward drug 
multi-resistant Staphylococcus aureus, Escherichia coli and Candida albicans isolates in 
single and polymicrobial cultures. Retrieved December 12, 2014, from 
http://www.ncbi.nlm.nih.gov/pubmed/23136543 

 Mierzejewski, M. (2014, January 1). The antimicrobial effects of royal jelly, propolis and 
honey against bacteria of clinical significance in comparison to three antibiotics. 
Retrieved February 3, 2015, from 
http://www.newhaven.edu/academics/faculty/research/SURF/770820.pdf
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Analysis of Bifidobacterium and Lactobacillus, used in synergy with Non-Nutritive 
Sweeteners (NNS), on the Gut Microbiome of model organism Mus musculus

Christie Crandall

Previous studies suggest non-nutritive sweeteners (NNS) have negative effect on the gut 
microbiome of either model organisms or humans (through a reduction in the diversity of 
the gut microbiota), which, in turn, can cause metabolic abnormalities. Inversely, 
probiotics, such as Lactobacillus and Bifidobacterium, are taken prophylactically to 
increase bacterial communities and benefit the gut microbiome. Our study capitalized on 
the model organism Mus musculus (mouse) to test predictions of a decrease in 
microbiome diversity associated with NNS treatment followed by a restoration of diversity 
with probiotic treatment.  Additionally, we tested the accuracy of the advertised content 
of the probiotic in terms of species diversity. To test our predictions, NNS and probiotics 
were distributed to the mice by supplements within a normal diet. Diets consisted of an 
all control diet, a two-day control then four-day NNS diet, and a two-day of control, then 
NNS, then probiotic diet. Feces were collected daily in order to analyze the gut 
microbiome through the extraction and sequencing of DNA.  We are collecting 
metagenomic data via next-generation sequencing and will analyze the data using a 
computational biology approach to characterize and test for differences in microbiome 
across time and treatments.

Preidis, G., Saulnier, D.M., Blutt, S.E., Mistretta, T., Riehle, K.P., Major, A.M., Venable, 
S.F., Finegold, M.J., Petrosino, J.F., Conner, M.E., and Versalovic, J. (2012) Probiotics 
stimulate entreocyte migration and microbial diversity in the neonatal mouse intestine. 
The FASEB Journal, 26, 1960-1969.

Rauch, M. and Lynch, S.V. (2012). The Potential for probiotic manipulation of the 
gastrointestinal microbiome. Current Opinion in Biotechnology, 23(2), 182-201.

Suez J, Korem T, Zeevi D, et al. Artificial sweeteners induce glucose intolerance by 
altering the gut microbiota. Nature. Sep 17 2014.
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The Effect of Periodic Aerobic Activity on the Rate of Return to the Resting Vitals and 
Symptom Description in Postural Orthostatic Tachycardia Syndrome Patients

Hannah Debnam

Postural Orthostatic Tachycardia Syndrome, POTS, is characterized by an increase in 
heart rate of at least 30 beats per minute upon standing, which can cause myriad 
symptoms and disabilities. The purpose of this experimentation is to determine the rate 
of return to resting vitals in POTS patients when simple exercise is supplemented. If 
POTS patients perform the exercise of a 1-kilometer jog at 9.5-kilometers per hour every 
two weeks for six weeks, then the rate at which blood pressure and pulse returns to its 
resting readings will increase and the severity of the symptoms will decrease. A 
stationary to standing and jumping jack test were used to determine the rate of return to 
resting vitals, and the independent variable was the 1-kilometer run. 

In the standing to stationary measurements of POTS Patient I, the data showed a 
decrease of final pulse rate from week 0 to week 6 (103 bpm to 80 bpm), with a p value 
of 0.1, using the T-Test for paired data. For the jumping jack measurements, the average 
difference of final heart rate was 9.5 bpm, with a p value of 0.27. These p values 
determine that the null hypothesis cannot be rejected. However, in POTS Patient II, upon 
standing in the stationary to standing measurements, the difference was 26 bpm, which 
is below the POTS diagnostic criteria. Though not supported by the p value, the rate of 
return to resting heart rate in POTS patients is at least partially increased by exercise.
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The Effect of Telomerase Activators on the Lifespan of C. Elegans

Zachary Etter

Vignesh Rajasekaran

Telomeres, protective end caps of DNA made of repeating base sequences, have links 
to DNA integrity and apoptosis pathways of cells. As cells divide, cell replication cannot 
replicate the entire DNA, so telomeres gradually shorten which establishes an inverse 
correlation between length and age. Telomerase, a newly discovered enzyme, 
replenishes telomere length, and has led to more research on ways to activate it with 
specifically, variants of Cycloastragenol. The purpose was to analyze the effectiveness 
of the most common telomerase activators (TA-65, Astralagus Root Extract, and 98% 
Cycloastragenol) on the lifespan of C. Elegans under an independent environment. The 
C. elegans that received no activators served as the control. It was hypothesized that if 
the C. Elegans are soaked under solutions with the activators, then the C. Elegans 
treated with TA-65 will have the longest lifespan. The C. Elegans were first cultured to 
~150-200 per dish and placed in 0.02g/L concentrations of 5 mL for each.  Every 2 days, 
the percent death was calculated to determine longest average lifespan. An ANOVA test 
was conducted on the results and showed that no activator had a statistically significant 
impact on lifespan. Further studies that examine the effect these activators on other 
subjects as well as directly studying the telomere length are promising steps in 
advancing aging science.

Jaskelioff M, M. (2011, January 6). Telomerase reactivation reverses tissue 
degeneration in aged telomerase-deficient mice. Retrieved December 12, 2014, from 
http://www.ncbi.nlm.nih.gov/pubmed/21113150

Harley, C. (2011, February 14). A natural product telomerase activator as part of a health 
maintenance program. Retrieved December 12, 2014, from 
http://www.ncbi.nlm.nih.gov/pubmed/20822369

Raices, M. (2005, September 2). Uncoupling of Longevity and Telomere Length in C. 
elegans. Retrieved February 26, 2015, from http://journals.plos.org/plosgenetics/article?
id=10.1371/journal.pgen.0010030

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

1404T12
Medicine & Health 

Sciences
1400

LCPS RSEF OFFICIAL ABSTRACT - 2015



Assessing the Effect of Elevated Temperatures on the Upregulation of osm-9 and 
Sensitivity in C. elegans

Rachel Hanger

Burns are serious injuries that affected nearly half a million Americans in 2012 alone. In 
animal neuronal cells, transient receptor potential vanilliod (TRPV) channels aid in 
temperature sensation. This experiment focuses on the TRPV-related channel osm-9, 
and its upregulation, alongside the sensitivity of an organism, in C. elegans as the 
worms’ environmental temperature is increased. By use of a heat lamp, the C. elegans 
were heated up to a temperature of 43° C for a short period of time.  In the strain of C. 
elegans used, osm-9 is tagged with green fluorescent protein (GFP) so its expression 
can be quantified using a fluorescence microscope.  Sensitivity was measured through 
videos recording the worms’ recovery time. It was hypothesized that as the number of 
high temperature exposures increased, so would the number of osm-9 channels in the 
worms’ bodies, but that recovery times would decrease so that the worms would become 
more sensitive to their environmental temperatures and they wouldn’t be “burned” again. 
Research is ongoing with prospects of more experimental data soon. By the results 
gathered through this experiment, a better understanding of an organism’s sensitivity to 
temperatures can be reached, burn victims can be granted a new way to improve their 
standard of living, and – possibly – amputees can gain the ability to “feel” temperatures 
through engineered prosthetics.

Colbert, H. A., Smith, T. L., and Bargmann, C. I. (1997). OSM-9, a novel protein with 
structural similarity to channels, is required for olfaction, mechanosensation, and 
olfactory adaptation in Caenorhabditis elegans. The Journal of Neuroscience. 17(21), 
8259-8269

Glauser, D. A., Chen, W. C., Agin, R., Bronwyn, L. M., Hellman, A. B., Garrity, P. A., 
Tan, M., and Goodman, M.B. (2011). Heat avoidance is regulated by transient receptor 
potential (TRP) channels and a neuropeptide signaling pathway in Caenorhabditis 
elegans. Genetics. 188(1), 91 - 103. DOI: 10.1534/genetics.111.127100

Kahn-Kirby, A. H. & Bargmann, C. I. (2006) TRP channels in C. elegans. Retrieved from: 
http://lab.rockefeller.edu/bargmann/papers/2006_1_a_Cori.pdf. DOI: 
10.1146/annurev.physiol.68.040204.100715
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Epigenetic Based Mortality via Fluoride Exposure in Drosophila melanogaster

Jonathan Huaman

Public water sources across the United States were fluoridated in the 1950’s. Every day 
people drink water that they believe is purified. Water from most home sinks, 
refrigerators, and public water fountains contain fluoride in order to promote dental health 
and prevent tooth decay in the public.
 Since water was fluoridated publicly only two generations ago, possible epigenetic 
effects of fluoride have not truly been explored. Although much research regarding the 
effects of fluoride has been deemed this chemical safe to consumers, there is little, if 
any, research regarding the effects of fluoride consumption on subsequent generations. 
To assess epigenetic effects of fluoridation, Drosophila melanogaster were exposed to 
sodium fluoride at a concentration of 0.005 M and Serratia marcescens. and subsequent 
progeny were exposed to Serratia to determine whether fluoridation’s effect on the 
immune system by monitoring Drosophila mortality. 
Analysis showed that on average, the F_1 generation of Drosophila that were exposed to 
sodium fluoride experienced almost double the mortality rate when exposed to Serratia 
than the P_1 or the control. Hence it is supposed that fluoridation exposure caused an 
epigenetic weakening of the immune system and made the Drosophila more susceptible 
to infection. Further research would test vertebrates and utilize different fluoridation 
agents, such as those used in water treatment plants, to determine whether these agents 
indeed are the cause of subsequent epigenetic repression of the immune system

Buresz, A. 1996. Scientific facts on the biological effects of fluoride. Available at:  
http://all-natural.com/fleffect.html

Falkiner, F. and C. Herra. 2008. Serratia marcescens. Available online at: 
http://www.antimicrobe.org/b26.asp#top

Mercola, J. Is fluoride really as safe as you are told?. 2002. Available online at:  
http://articles.mercola.com/sites/articles/archive/2002/02/02/fluoride-safety-part-one.aspx

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

1406X12
Medicine & Health 

Sciences
1400

LCPS RSEF OFFICIAL ABSTRACT - 2015



The Pharmacological Effects of Passiflora incarnata l. on the GABA Mechanism Within 
the Nematode Caenorhabditis elegans.

Pallavi Kanumuru

Lyna Lam

Passionflower is an herb that has a beneficial effect on the symptoms of anxiety. 
However, the exact mechanism by which passionflower alleviates symptoms of anxiety is 
unknown. One hypothesis is that passionflower extract affects neural gamma 
aminobutyric acid (GABA) receptors. GABA is a neurotransmitter that has been 
associated with symptoms of anxiety in humans. Two components of the GABA 
mechanism, glutamic acid decarboxylase (GAD) and GABA transporters, are addressed 
in this study. In the nematode, Caenorhabditis elegans, components of the GABA 
mechanism can be found at neuromuscular junctions. This means if the GABA 
mechanism is affected, locomotion will be affected. The purpose of this study is to 
determine if passionflower extract indeed affects GAD and GABA transporters in C. 
elegans, and if it can be reasonably deemed as an effective treatment for anxiety. The 
experimental strains of C. elegans used are CB156 and NL2099 which express the 
genes that are indicative of the presence of GAD and GABA transporters, respectively. 
In the experiment, varying doses of passionflower extract are applied to the different 
strains of C. elegans. The locomotion of each exposed C. elegans is analyzed 
quantitatively. The data for the CB156 strain has thus far not indicated any significant 
response to the increasing doses of passionflower extract. Data collection is ongoing for 
the NL2099 strain. The acquired data will be useful for understanding exactly how 
passionflower attenuates anxiety symptoms and will provide confidence for 
passionflower’s efficacy as an herbal remedy for anxiety.

Akhondzadeh, S., Naghavi, H. R., Vazirian, M., Shayeganpour, A., Rashidi, H., & Khani, 
M. (2001). Passionflower in the treatment of generalized anxiety: A pilot double-blind 
randomized controlled trial with oxazepam. Journal of Clinical Pharmacy and 
Therapeutics, 26, 363-367.

Appel, K., Rose, T., Fiebich, B., Kammler, T., Hoffmann, C., & Weiss, G. (2011). 
Modulation of the ?-aminobutyric acid (GABA) system by Passiflora incarnata L. 
Phytotherapy Research, 25, 838-843.

Jorgensen, E.M. (2005). GABA. WormBook, 1–13
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The Effect of Molecular Imaging on Radiation Therapy

Megana Kasavaraju

The linear accelerator is the machine that is used in radiation therapy, a common 
treatment used to cure cancer. It projects high-energy radiation beams to shrink tumors. 
However, the linear accelerator is not able to accurately locate the position of the tumor, 
so the radiation beam also damages healthy cells, causing harmful side effects. The 
objective is to make the radiation therapy treatment safer for patients by curing their 
cancer without damaging healthy cells and causing side effects. The solution is 
molecular imaging technology, which works by magnifying the tumor and contrasting the 
cells in the images so the linear accelerator is able to locate the tumors accurately. The 
hypothesis is if molecular imaging is used in radiation therapy, then there will be less 
distance between the tumor and the radiation, because the tumor will be located more 
accurately. The experiment uses a 10 centimeter double convex lens to represent 
molecular imaging, a laser, and a target. The experimenter uses the laser to aim at the 
target (10 times with the lens, and 10 times without), then measures the distance 
between the target and the laser beam. The magnification reduced the distance from the 
target by 11.25cm. The results of the t-test is .000144 cm. Since the P value is less than 
.05 cm, there is a difference between the data sets. With this data it can be inferred that 
using magnification is more effective in hitting the target than not using magnification. 
Similar to how the magnification in this experiment was able to let the experimenter aim 
the laser beam more accurately, molecular imaging will help the linear accelerator locate 
the tumor better, and reduce the amount of side effects patients receive after the 
treatment.

Linear Accelerator. (2015, January 1). Retrieved February 1, 2015, from 
http://intermountainhealthcare.org/services/cancer/treatment/linear/Pages/home.aspx

Radiation Therapy for Cancer. (2010, June 10). Retrieved January 21, 2015, from 
http://www.cancer.gov/cancertopics/factsheet/Therapy/radiation 

Radiation therapy for non-small cell lung cancer. (2014, September 15). Retrieved 
January 21, 2015, from http://www.cancer.org/cancer/lungcancer-non-
smallcell/detailedguide/non-small-cell-lung- cancer-treating-radiation-therapy

Radiation Therapy. (2014, October 9). Retrieved January 21, 2015, from 
http://www.breastcancer.org/treatment/radiation
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The Effect of Beverage Acidity on Enamel Loss

Sarah Osburn

The purpose of this study was to determine if higher acidic levels in beverages correlate 
with a greater amount of tooth decay. Marble chips, representing teeth, were placed in 
marked containers which were then filled with either distilled water or one of seven 
popular beverages. The pH was measured and erosion was determined based on mass 
loss in 12 hour increments for 48 hours. The outcome was that all the chips showed 
signs of erosion, except the control group. A single factor analysis of variance (ANOVA) 
test was used to analyze the collected data. The mean mass loss and mean percent 
mass loss of the chips were determined and graphed. The chips immersed in Gatorade® 
showed the greatest amount of erosion. The initial assumption was that PepsiTM would 
cause the most damage because it had the lowest pH. However, it was determined that 
the total acid level (titratable) is what determines which beverage may cause the most 
damage to tooth enamel. From this research, the best way to prevent tooth decay is to 
use a straw so that all the liquid goes past the teeth and straight to the throat.
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Inhibiting the Growth of MAP Bacteria

Balram Prasad

Crohns disease affects as many as 700,000 Americans every year, and is one of the 
many diseases that does not have a cure. Research has shown a strong correlation 
between the amount of Mycobacterium avium subspecies paratuberculosis (MAP) 
bacterium in Crohns patients and not in Crohns patients, as it is present in 92% of 
Crohns patients, while only present in 26% without.  
My project aims to find an effective means of killing this bacterium.  I will be using three 
drugs, Clarithromycin, Cortisone, and Rifampin.  Clarithromycin is used to treat 
Mycobacterium avium complex (MAC) infection, caused by a bacterium in the same 
genus as MAP.  Cortisone is used to suppress the immune system.  Because Crohn’s is 
categorized as an autoimmune disorder, immunosuppressants are usually the first 
course of treatment. The final drug, Rifampin, is used to treat tuberculosis.  It is in a 
class of medications called an antimycobacterial. Using this will allow me to see if it is 
successful in killing MAP.  
The bacterium cultured in the agar, and the drug was added.  The petri dishes were then 
placed in an incubator placed at 37 degrees Celsius simulating the environment of the 
gut.  
At this time in the experiment, Rifampin and Clarithromycin have been successful in 
killing the MAP bacteria, as these two have created a noticeable zone of inhibition.  
Bacterial growth will continue to be observed, in these cultures as well as in cultures with 
varying concentrations of drugs.
If successful, these drugs could be used as an initial method of killing the MAP 
bacterium, killing a possible causative agent of Crohn’s disease.

What is Crohn's Disease? (2015, January 1). Retrieved February 25, 2015.
Bacteria linked to bowel disorder. (2002, March 8). Retrieved February 25, 2015.
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The Effect of Different Concentrations of Sulfate on Various Hair Types

Meloryn Seraj

Pearada Silpacharn

This experiment is meant to test how different mammalian hairs react to exposure to 
different concentrations of sulfate. This purpose is to see how the hairs work in relation 
to the animal, and how sulfates may deteriorate hair.  In this experiment, there are two 
independent variables: the different types of sulfate and different hair types. We measure 
the effect of the sulfates on the different hair types by the dependent variable, the quality 
of the hair and the mass. The control group in the experiment is the group treated with 
just water. The three groups of hairs are separated into 4 groups based on the 
concentration of sulfate that will be tested on it.  The alpaca hair had the most significant 
effect because the hair shaft deteriorated the most, and the mass had an average drop 
of 34%.  The average change for the horse hair was approximately .2% decrease, 12% 
for human hair, and 34% for alpaca.  Our hypothesis was supported by the data because 
the weakest hair, alpaca, declined the most in mass. The greatest concentration of 
sulfate affected the hairs the most. The water/control had no effect on the change in 
mass. Error sources can be the time, human error, and incorrect measurements. Further 
research could explore what other types of sulfates in soaps and shampoos can affect 
hair, especially when used to clean animals. This can lead to studies to determine how 
strong and protective the hairs are to each mammal and what purpose they serve.

Norek, D. (1929, June 12). Avoiding sulfates can save your skin and hair. NaturalNews. 
Retrieved September 28, 2014, from 
http://www.naturalnews.com/036334_sulfates_skin_hair.html

Sulfates: What are they and why are they bad for your hair?. (n.d.). Vero Bella. Retrieved 
October 1, 2014, from http://verobella.wordpress.com/2012/06/18/sulfates-what-are-
they-and-why-are-they-bad-for-your-hair/

Why Are Sulfates in Hair Products Bad?. (2014, January 16). LIVESTRONG.COM. 
Retrieved October 1, 2014, from http://www.livestrong.com/article/265025-why-are-
sulfates-in-hair-products-bad/
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The Efficacy of Antioxidants, Ascorbic Acid, Glutathione, and a-Tocopherol, on Reducing 
Ethanol’s Toxic Effects on Craniofacial Development using Danio rerio Eggs as a Model 
Organism

Vikram Seshadri

Padmini Yerramasu

Fetal Alcohol Syndrome (FAS) is a major cause of non-genetic developmental delays, 
premature deaths, and major neural and physical abnormalities.  Alcohol toxicity affects 
cell development, survival, and migration. Free radicals, highly reactive by-products of 
ethanol metabolism, cause oxidative stress that can lead to death of neural crest cells 
resulting in abnormal craniofacial development. Antioxidants detoxify free radicals and 
may play a role in reducing the effects of alcohol toxicity.        
      Zebrafish, Danio rerio, were used as a model organism. Eggs were exposed to 100 
µM tocopherol, 100 µM glutathione, 250 µM ascorbic acid, or no antioxidant at 0 hours 
post fertilization (hpf). At 6 to 24 hpf the eggs were exposed to 500 µM ethanol (EtOH). 
At 5 days post fertilization eye length, head length, body length, and heart rates were 
measured. 
      Zebrafish eggs exposed to EtOH showed significant abnormalities in craniofacial and 
anterior body development which was evident in the head, body length, and eye length 
measurements, when compared with the fish with no EtOH (P less than 0.01). Eggs 
treated with glutathione or ascorbic acid in conjunction with EtOH showed a significant 
improvement in body and head length compared to EtOH without antioxidant (P less 
than 0.01). However, these groups were also significantly different from the control group 
indicating that protection from EtOH toxicity was not complete (P less than 0.01). There 
was no significant difference in eye length between alcohol group without antioxidant vs. 
those with antioxidant and alcohol. Heart rates did not vary significantly between groups 
with no ethanol and those with ethanol.
      Future research could focus on specific pathways affected by ethanol’s free radical 
by-products. Antioxidants could be part of a multi-faceted treatment to reduce the 
teratogenic effects of  ethanol in  FAS.

Nevsumarit, P. (2000) Ethanol-induced free radicals and hepatic DNA strand breaks are 
prevented in vivo by antioxidants: Effects of acute and chronic ethanol exposure. 
Carcinogenesis 2000. Jan. 21(1) 93-9 PMCID:PMC1868249 Retrieved November 9, 
2014.
Barnett, J., Bilotta, J., Hancock, L., Saszik, S. (2004) Ethanol exposure alters zebrafish 
development: A novel model of fetal alcohol syndrome. Neurotoxicol. Teratol. 
doi:10.1016/j.ntt.2004.06.011
Antioxidants and free radicals (2009). Retrieved November 11, 2014
http://www.heartmdinstitute.com/anti-aging/ageless-body/at-the-cellular-level/17-
antioxidants-and-free-radicals
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The Effect Curcuma ionga and Curcumin Have on Reducing Dopaminergic Neuron 
Degeneration Associated with Parkinson’s Disease

Shiv Sharma

Parkinson’s disease is a common degenerative disorder affecting many people 
worldwide.  The disease is characterized by its involvement in impairing basic motor 
functions, causing stiffness, shakiness, and slowness in the body.  Dopamine is a 
chemical produced in the brain that is responsible for controlling muscle movement; 
Parkinson’s disease occurs when dopamine-secreting neurons degenerate due to 
oxidative and inflammatory stress.  Turmeric is a common Indian spice found in foods 
such as curry, and it is composed of a yellow compound known as curcumin.  Both 
turmeric and pure curcumin have been shown to possess anti-inflammatory and anti-
oxidative qualities, thus it was hypothesized that they could be used to combat 
Parkinson’s disease.  The purpose of this experiment is to determine whether curcumin 
and turmeric can slow down or stop the degeneration of dopaminergic neurons, and to 
also determine which of the two is more effective.  The C. elegans strain BZ555 are 
nematodes with dopaminergic neurons visible under a fluorescence microscope; in order 
to simulate Parkinson’s disease, the BZ555 were exposed to a neurotoxin known as 6-
OHDA to induce the degeneration of the dopaminergic neurons, and then some of the 
BZ555 were treated with either turmeric or curcumin.  Fluorescent images were taken 
and the percentage of intact dopaminergic neurons present in BZ555 with and without 
the turmeric or curcumin treatment was obtained.  Data collected has shown that 
curcumin and turmeric both reduce the degeneration of dopaminergic neurons; thus a 
simple change of diet could potentially lead to a reduction of Parkinson’s disease.

Aggarwal, B., & Harikumar, K. (2008). Potential therapeutic effects of curcumin, the anti-
inflammatory agent, against neurodegenerative, cardiovascular, pulmonary, metabolic, 
autoimmune and neoplastic diseases. The International Journal of Biochemistry & Cell 
Biology, 41, 40-59.  Doi: 10.1016/j.biocel.2008.06.010.

Inoue K., Nomura C., Ito S., Nagatsu A., Hino T., and Oka H.  (2008).  Purification of 
curcumin, demethoxycurcumin, and bisdemethoxycurcumin by high-speed 
countercurrent chromatography.  Journal of Agricultural and Food Chemistry, 20, 9328-
9266.  Doi: 10.1021/jf801815n.
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In vitro Antioxidant Inhibition of Vaccinium corymbosum Using Components of 
Mammalian Milk

Justin Traenkle

Research indicates that antioxidants are key in the prevention of cancer by negating free 
radicals. Antioxidants are found in high concentrations in specific foods such as oranges, 
acai berries, and blueberries. However, it has also been shown that certain foods 
deemed to be essential to a healthy diet, such as milk, significantly prevent antioxidant 
absorption capabilities in vivo.
 The purpose of this research was to determine exactly which components of 
mammalian milk prevent the absorption of antioxidants obtained from Vaccinium 
corymbosum (blueberries), a food known for high antioxidant levels. Three main 
components of mammalian milk were tested: casein, whey, and lactose. These samples 
were added to individual solutions containing antioxidants from V. corymbosum and were 
assayed to determine the absorption levels of the antioxidants in each solution. The 
absorption was measured via a microplate reader at 490 nm and then compared to a 
control group of pure antioxidant solution that had undergone the same assay. 
Statistical analysis via t-test indicated that there was significantly less absorption by 
solutions containing whey and lactose. However, absorption levels of the casein solution 
were not statistically significant, contradicting previous claims that casein decreases 
antioxidant absorption. Further research would determine why casein did not produce 
similar results to whey and lactose despite the claims of previous research. This is 
important in increasing the antioxidant absorption in the population so as to prevent 
greater risks caused by free radicals.

Wu X., G. Beecher, J. Holden, and D. Haytowitz. 2004. Lipophilic and Hydrophilic 
Antioxidant Capacities of Common Foods in the United States, Journal of Agriculture and 
Food Chemistry. 52, 4026-4037.

Tetra Pak. (2003). The Chemistry of Milk. In Dairy Processing Handbook (pp. 13-36).
 
Feskens, E., O. Franco, A. Hofman, C. Keyser, J. Kiefte-de Jong, A. Pantavos, and B. 
Stricker. 2014. Total dietary antioxidant capcity, individual antioxidant capacity intake 
and breast cancer risk: The Rotterdam study. International Journal of Cancer.
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The Effects of Environmental Conditions on the Degree of Severity in Traumatic Brain 
Injury

Shannon Weatherly

Concussions are common sports injuries that are frequently underdiagnosed. As a result, 
athletes in contact sports experience prolonged effects which may result in shortened 
lifespans. Doctors have invested in treatment programs such as concussion clinics to 
treat brain injuries but have invested little in the prevention of concussions and their 
effects. 
 The purpose of this research was to determine whether environmental factors to which 
an individual is exposed prior to a concussion event play any role in the severity 
experienced. A control group consisting of flies was exposed to mild temperatures and 
twelve hours of light following twelve hours of darkness. They were tested to establish 
memory and behavioral baselines. Subsequent fly groups were exposed to varying 
amounts of light and temperature to mimic different seasons. The mushroom bodies 
(akin to the human hypothalamus) of the fruit fly were trained to remember the 
correlation between color and temperature. Flies were then concussed in a centrifuge 
and tested against the behavioral and memory baselines that were previously 
established. 
 Statistical analysis via t-test indicated there was a significant difference in memory 
retention when flies were subjected to varying light exposure prior to the concussion. No 
difference in memory retention occurred in varying temperature. Seasonality with regard 
to light duration seemed to play an important role in memory retention. Further research 
would entail human analysis of concussions effects during various sports seasons to see 
if correlation exists between the behavior indicated by Drosophilae’s brains and human 
brains

Fruit flies have concussions too."cerebrovortex. N.p., n.d. Web. 2 Oct. 2014. 
http://cerebrovortex.com/2014/06/03/fruit-flies-have-concussions-too/

Lowenstein DH. Epilepsy after head injury: An overview. Epilepsia 2009; 50 (suppl 2): 4-
9

National Center for Biotechnology Information. U.S. National Library of Medicine, n.d. 
Web. 2 
Oct. 2014. http://www.ncbi.nlm.nih.gov/pubmed/221
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A Remedy to Remember: The Effects of Virgin Coconut Oil on Aß-42 Peptide in 
Drosophila melanogaster

Jack Zelman

Alzheimer’s disease is a neurodegenerative disease associated with a loss of memory 
and basic motor function in the victims. Aß-42 is a peptide correlated to the progress of 
Alzheimer’s disease in patients. This peptide is believed to prohibit glucose metabolism 
in the brain along with many other necessary functions. Antioxidants are rumoured to be 
natural remedies for the symptoms and progression of Alzheimer’s. Among antioxidants, 
coconut oil is widely discussed as a cheap alternative to Alzheimer’s medication. Aß-42 
Drosophila Melanogaster is a strain of fruit fly containing a mutation which mimics the 
build-up of the Aß-42 peptide in human Alzheimer’s patients. The mutation, like human 
Alzheimer’s, is correlated to many negative side-effects including impaired climbing 
speed and a rough eye phenotype – a mutation of the flies’ eyes creating anti-symmetry 
of the ommatidia and a “rough” looking surface. These phenotypes allow for the 
observation of the progression of the disease in the fly. In this research, the climbing 
speed and rough eye severity were compared as a function of the type of food fed to the 
flies, normal media or media supplemented with coconut oil. Data collection is underway. 
If coconut oil can prevent the early degeneration of motor function and the worsening of 
the rough eye phenotype in Drosophila possessing the Aß-42 gene, then coconut oil 
could be used as a cost-effective herbal medication for Alzheimer’s.

Finelli, A., Kelkar, A., Song, H. J., Yang, H., & Konsolaki, M. (2004). A model for studying 
Alzheimer's Aß42-induced toxicity in Drosophila melanogaster. Molecular and Cellular 
Neuroscience, 26(3), 365-375.

Greeve, I., Kretzschmar, D., Tschäpe, J. A., Beyn, A., Brellinger, C., Schweizer, M., ... & 
Reifegerste, R. (2004). Age-dependent neurodegeneration and Alzheimer-amyloid 
plaque formation in transgenic Drosophila. The Journal of neuroscience, 24(16), 3899-
3906.

Nevin, K. G., & Rajamohan, T. (2006). Virgin coconut oil supplemented diet increases 
the antioxidant status in rats. Food chemistry, 99(2), 260-266.
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Electricity Production in a Cellulose-fed Microbial Fuel Cell with a Defined Co-culture of 
Enterobacter cloacae and Bacillus spp.

Arslan Aziz

17% of total waste produced today is paper or a paper product. Is there a way to harness 
this wastage of resources? Recent work in the realm of microbial fuel cells (MFC’s) has 
shown that using certain co-cultures of bacteria, an MFC can be run utilizing cellulose as 
the substrate, also the main constituent in paper. One study in particular discovered a 
bacterium, Enterobacter cloacae, which can break down cellulose but transfer electrons 
to an electrode simultaneously, removing the need for a co-culture. However, there are 
organic wastes produced, which can be further utilized, and studies have shown that co-
cultures produce more power in an MFC than single cultures. Here, a co-culture of E. 
cloacae with five different species of Bacillus was created to determine which species of 
Bacillus creates the most effective co-culture.  The MFC consisted of two plastic 
chambers, connected with a PVC piping salt-bridge. Measurement of current was 
accomplished with a Vernier current logger. Thus far, three trials have been run for E. 
cloacae alone and data collection currently continues. The next trials will be run using 
the co-cultures of E. cloacae and various Bacillus species. The results from this study 
will help optimize power production from waste paper using microbial fuel cells, which is 
a step towards a renewable future.

Farzaneh, R., Xing, D., Wagner, R., Regan, J., Richard, T., & Logan, B. (2009). 
Simultaneous cellulose degradation and electricity production by Enterobacter cloacae in 
a microbial fuel cell. Applied and Environmental Microbiology, 75 (11), 3673-3678. doi: 
10.1128/AEM.02600-08

Logan, B. E. & Regan, J. M. (2006). Electricity-producing bacterial communities in 
microbial fuel cells. Trends in Microbiology, 14 (12), 512-518. doi: 
10.1016/j.tim.2006.10.003

Ushakova, N. A., Brodskii, E. S., Kozlova, A. A., & Nifatov, A. V. (2009). Anaerobic solid-
phase fermentation of plant substrates by Bacillus subtilis. Applied Biochemistry and 
Microbiology, 45 (1), 61-67. doi: 10.1134/S0003683809010116
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The Antibacterial Action of Tannins via Wildlife Balanophanagy

Rehan Baddeliyanage

It has long been known that both animals and people can ingest acorns without 
experiencing persistent negative effects. While consumption of acorns is technically 
harmless, these seeds do contain chemicals known as tannins which give the nut an 
extremely bitter taste. Tannins have been shown to harm bacteria within the stomachs of 
animals such as deer.  
 The purpose of this research was to determine whether the use of a tannic solution 
created from Quercus alba acorns would be able to act as antimicrobial substance by 
inhibiting the growth of bacteria. Serratia marscens, a bacterium which infects wounds, 
was exposed to filter disks soaked in a tannic solution, Rocephin, or blank disks serving 
as controls. Additionally, cultures were exposed to gauze bandages soaked in the tannic 
solution. These cultures were examined for inhibited bacteria growth via measurement of 
the zone of inhibition. 
 Statistical analysis via t-test indicated a significant inhibition of bacterial growth on 
cultures exposed to the tannic solution as opposed to non-tannic controls. In addition, 
the tannin-soaked bandages inhibited bacterial growth to a greater degree than did the 
tannin-soaked filter disks. It was revealed, however, that the tannic solution did not inhibit 
bacterial growth as well as Rocephin, an antibiotic. Further research would include the 
testing of tannic antimicrobial properties on different species of harmful bacteria. 
Globally, this is significant as tannin-soaked bandages may be cheaply provided to 
military and humanitarian organizations for the treatment of wounds.

Adams, C. 2014. Acorns found to be antibiotic. Available online at: 
http://www.realnatural.org/acorns-found-to-be-antibiotic/

Akiyama, H., K. Fujii, O. Yamasaki, T. Oono and K. Iwatsuki. 2014. Antibacterial action 
of several tannins against Staphylococcus aureus. Available online at: 
http://jac.oxfordjournals.org/content/48/4/487.full.pdf+html

Ania, B. 2014. Serratia. Available online at: 
http://emedicine.medscape.com/article/228495-overview#showall
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The Antibacterial Effect of Different Species of Cockroach Brain Lysates on K-12 E. Coli

Mrudula Bandaru

Kylie Carney

If the antibacterial property of the brains can be optimized, then it could lead to safe 
advances in medicine and treatment against bacterial diseases. Past research has 
proven that certain molecules found in cockroach brains, lysates, had a more than 90% 
kill rate against MRSA and E. coli bacterias. This is higher than many current 
pharmaceutical antibiotics, and potentially more natural. The project was designed to 
determine which species of cockroach had brain lysates with the most effective 
antibacterial properties. To do this project, 5 species of cockroach were used. Each 
species of cockroach was ground and placed in a centrifuge to separate body 
components and molecules. Small, individual plates of agar were carefully spread with 
the k-12 strain of E. coli. Sterile discs were then placed in one test species each and 
placed in the center of their respective plates. Plates were left for 16 hours then moved 
to an incubator at 37 degrees Celsius. The effectiveness was measured by taking the 
diameter (mm) of each zone of inhibition. Species were compared to control plates of the 
E. coli strain. Current trends show that the German cockroach species (Blattella 
germanica) has the largest zone of inhibition with a diameter of 9mm. The testing period 
is still in process.

Lee, S., Siddiqui, R., & Khan, N. (2012). Animals living in polluted environments are 
potential source of antimicrobials against infectious agents. Pathogens and Global 
Health, 106(4), 218-223.

Dell'Amore, C. (2010, September 9). Cockroach Brains May Hold New Antibiotics? 
Retrieved December 12, 2014, from 
http://news.nationalgeographic.com/news/2010/09/100909-cockroach-brains-mrsa-ecoli-
antibiotics-science-health/
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Do Disinfectants Prevent New Bacteria Growth After Application?

Danning Bisaga

This experiment tested if disinfectants would prevent or slow new bacteria growth.  There 
were five disinfectants tested: Clorox wipes, Clorox bleach gel, Lysol with hydrogen 
peroxide, white distilled vinegar, and hand sanitizer.  The samples were given forty-eight 
hours to grow in an incubator set to thirty to thirty-seven degrees Celsius, and the 
amount of colonies present in the petri dish were counted.  The floor of the science room 
was used as the sample area.  Five squares were disinfected and swabbed.  The 
bacteria was given a chance to regrow naturally by the events of a normal school day for 
twenty-four and forty-eight hours, and then compared to the control which was taken 
before experimentation.

These data imply that the disinfectants did not prevent any new bacteria growth, the 
opposite of the original hypothesis. After the disinfection, only one colony grew, while 
after twenty-four and forty-eight hours, the numbers grew exponentially back to the 
control numbers.
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An investigation of the Optimal Combination of Zinc, an Efflux Pump Inhibitor, and a 
Chaotropic Agent to Halt Growth Escherichia coli K-12

Jane Chang

Antibiotic resistance has become one of the world’s most pressing medical issues.  
Scientists are inadvertently creating superbacterium in their efforts to combat the latest 
adaptations of bacteria. Soon antibiotics will be so potent that they will be considered 
dangerous in and of themselves.  An alternative to using traditional antibiotics is used in 
this experiment, and it is a combined approach of using efflux pump inhibitors (EPIs) 
(coupled with excess amounts of zinc) and chaotropic agents, to attack Escherichia coli 
(E. coli) bacteria cells in a relatively safe way that causes them to mutate from a base-
zero.  Efflux pumps, which are proteinaceous transporters that specialize in removing 
unwanted substances from cells (such as excess nutrients or antibiotics), have their 
efflux pathways blocked by EPIs. This has a considerable effect on the growth of E. coli 
because the EPIs prevent excess zinc, which is being absorbed into the E. coli through 
its nutrient agar, from being effluxed from the cell, and zinc is known to have a 
detrimental effect on the growth of bacteria. At the same time that the zinc over-
accumulates inside the cells, the bacteria are exposed to chaotropic agents (molecules 
that break down the complex walls of bacteria), and the growth of the bacteria is inhibited 
even more. Through trials run in this experiment, the combined effects of varying 
amounts of zinc in zinc-enriched agar and EPIs as well as chaotropic agents will be 
investigated as to determine the safest, most effective bacteria killing mechanism.

Hebbani, A., Ranganatha, R., Nair, R., Puttaswamappa, D., Barnabas, J. (2013, April). 
Effect of Chaotropic Agents on Gram Positive and Gram Negative Bacteria. Journal of 
Chemical, Biological and Physical Sciences, 3 (2), 1101-1108.

McDevitt, C., A., Orgunniyi, A., D., Valkov, E., Lawrence, M., C., Kbe, B., McEwah, A., 
B., Paton, J., C. (2011). A Molecular Mechanism for Bacterial Susceptibility to Zinc. 
PLOS Pathlog, 7 (11), 1- 9.

Tegos, G., Haynes, M., Strouse, J., Khan, K., Bologa, C., Tudor, O., Sklar, L. (2011). 
Microbial Efflux Pump Inhibition: Tactics and Strategies. Current Pharmaceutical Design, 
17 (3), 1291-1302.
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The Effect of Vitamin C and Vitamin D on the Inhibition of Escherichia coli

Vivian Dang

Vitamin C and vitamin D are found in supplements that support immune health, which 
helps fight off infections.  The purpose of this experiment was to discover if the vitamins 
have an effect on the inhibition of Escherichia coli bacteria while also determining which 
vitamin has the largest impact on the growth of the bacteria. The independent variable 
was vitamin C and vitamin D, and the control was distilled water. The dependent variable 
was the size of the zone of inhibition.

During the experiment, 15 Petri dishes were inoculated while the vitamin tablets were 
used to make a solution of two tablets to every 25mL of water to soak the sterile disks. 
After the soaked disks were placed onto the Petri dishes, the dishes were kept in an 
incubator for two days. The mean of the results stated that vitamin C had and inhibition 
of 0.933 mm, vitamin D had 0 mm, and the control had 0.2 mm on average. An ANOVA 
F-test yielded a result of F (2, 42) = 3.356, with a p-value less than 0.5, and therefore 
rejecting the null hypothesis that the type of vitamin would have no effect on the 
inhibition of bacteria. The experimental hypothesis of vitamin C having the largest zone 
of inhibition was supported. Further research could include testing the two vitamins on 
other pathogens, or testing other vitamins to determine the effect on growth of bacteria.

Byrne, J. (2013, October 24). Which Vitamins Are Best for Fighting Harmful Bacteria? 
Retrieved October 14, 2014.

Cannell, J. (n.d.). Information on the latest vitamin D news and research. Retrieved 
October 14, 2014.

Roy, S., Hamin, L., & Levine, J. (2013, April 18). The Effect Of Vitamin C On Bacterial 
Growth. Retrieved October 14, 2014.
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The Effect Of Natural Antibacterial Oils Versus Benzoyl Peroxide On The Development 
Of Staphylococcus epidermidis

Ashley Davis

Caroline Nicotra

The purpose of this experiment is to determine the most effective combatant against the 
growth of Staphylococcus epidermidis, the bacteria that may be a leading cause of acne. 
This is significant because it could change the opinion on traditional acne treatments 
such as benzoyl peroxide.  The natural oils could provide a more holistic, healthy, and 
affordable topical solution for those suffering from acne. It was predicted that if natural 
oils are utilized in the most potent concentration, at least one will prove more effective 
than the active ingredients in commercial acne products.  The independent variables are 
lemon oil, oregano oil, tea tree oil, and benzoyl peroxide in their three concentrations.  
The dependent variable is the zone of inhibition caused by the substances. Water and 
avocado oil are used as the controls since they are the dilutants.  After phase one, the 
three concentrations of each substance were tested to determine the most potent; those 
most potent concentrations were tested against each other with 30 trials each.  The 
average zone of inhibition for benzoyl peroxide was 4.45 mm, for lemon oil was 2.83 
mm, for tea tree oil was 2.38 mm, and for oregano oil was 6.6 mm.  Therefore, the 
hypothesis was correct, since one of the natural substances, oregano oil, worked better 
than benzoyl peroxide to kill Staphylococcus epidermidis.  Further research could 
explore the potency of the natural oils on other strands of bacteria, such as 
Propionibacterium, another leading cause of acne.

Benzoyl Peroxide vs. Salicylic Acid: what to use and when. (n.d.). New York 
Dermatology Group.  Retrieved October 14, 2014, from 
http://www.nydermatologygroup.com/images/New%20Beauty/New%20Beauty.pdf

Bhatia A, Maisonneuve JF, Persing DH. PROPIONIBACTERIUM ACNES AND 
CHRONIC DISEASES. In: Institute of Medicine (US) Forum on Microbial Threats; 
Knobler SL, O'Connor S, Lemon SM, et al., editors. The Infectious Etiology of Chronic 
Diseases: Defining the Relationship, Enhancing the Research, and Mitigating the Effects: 
Workshop Summary. Washington (DC): National Academies Press (US); 2004.  
Available from: http://www.ncbi.nlm.nih.gov/books/NBK83685/

Chevallier, A. (1996). The encyclopedia of medicinal plants (Second ed., p. 336). New 
York: DK Pub.

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

1507T12
Microbiology

1500

LCPS RSEF OFFICIAL ABSTRACT - 2015



The Effect of Herbs and Spices on the Growth of Escherichia coli

Aatmika Deshpande

Every year, thousands of people are prescribed antibiotics for common sicknesses, and 
the bacteria that cause these sicknesses become more immune to the antibiotics 
ingested. Discovering ways to prevent or reduce sickness without using medication 
would help solve this problem. Certain herbs and spices such as turmeric, cinnamon, 
and cumin display antibacterial properties. By comparing these three with one another, it 
can be researched which is the most effective at inhibiting growth of Escherichia coli 
bacteria.

The independent variable of this experiment was the type of spice and the dependent 
variable was the width of the inhibition ring. The control group received no spices. After 
inoculating agar plates and diluting each of the spices with water, sterile disks were 
dipped into each solution and placed onto the dishes. Turmeric, with a mean width of 
1.6mm, inhibited more bacteria than cinnamon and yielded a mean width of 1.2mm after 
two days.  Cumin had a zone of inhibition of 0.00 mm, as did the control group. An 
ANOVA test resulted in F(3, 16) = 5.44 and a p-value less than 0.01 and therefore, the 
null hypothesis that the type of spice would have no difference on the zone of inhibition 
was rejected and the alternative hypothesis was accepted. The experimental hypothesis 
that turmeric would have the largest zone of inhibition was supported, as turmeric was 
most effective. Further research could explore the effects of different concentration levels 
of these spices, or their effect on other types of common bacteria.

Chevallier, A. (2000). Natural health encyclopedia of herbal medicine (2nd American 
ed.). New York: DK Pub. Inc.

McCormick Science Institute - History of Spices. (n.d.). Retrieved November 18, 2014, 
from http://www.mccormickscienceinstitute.com/Spice-Landing/History-of-Spices.aspx

Tishler, L. W. (2013, September 17). Drug-resistant bacteria a growing health problem - 
Harvard Health Blog. Harvard Health Blog RSS. Retrieved October 15, 2014, from 
http://www.health.harvard.edu/blog/drug-resistant-bacteria-a-growing-health-problem- 
201309176677
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The Effects of Walnut Extract, Bentonite Clay and Methylparaben from Blueberries on 
Escherichia coli Growth

Himabindu Gonuguntla

Nidhi Vantair

Most E. Coli is bacteria are harmless and can be found usually in the lower intestine of 
warm-blooded organisms. However, some may cause severe kidney and anemia failure 
or infections. They live in the environment and people can come in contact with harmful 
E. Coli through feces or meat contamination as well. This experiment is to find natural 
alternatives to kill E. Coli bacteria in the environment. 
Parabens is commonly in cosmetics and pharmaceutical products such as lotions, 
shampoos, and personal care products to prevent the growth of any bacteria and the 
FDA regards it as harmless Bentonite clay, also known as Montmorillonite clay, has 
detoxifying properties that have been useful in warding off illnesses for centuries. Black 
walnuts (extract) have a compound known as juglone which displays antibacterial 
properties. Blue berry (extract) has been known to have natural antibacterial properties. 
These substances are common and consider harmless yet are consider by some to be 
powerful at reducing bacteria growth.
Our science experiment researches and compared the effects these have on E. Coli 
growth. We examined the data over twenty four hours by examining the zone of inhibition 
of the bacteria. The independent variable was the type of microbial agent and the 
dependent variable was the zone of inhibition of E. Coli. 
The purpose is to find a natural and harmless way to kill bacteria so that it can be used in 
the daily products such as food or cleaning supplies.

Johnson, B. (2014, October 5). Dear EarthTalk: A friend of mine recently stopped using 
skin and beauty products with parabens in them. What are parabens and should we all 
be avoiding them? EarthTalk: Questions & Answers About Our Environment. A Weekly 
Column. Retrieved fromhttp://go.galegroup.com/ps/i.do?
id=GALE%7CA386339177&v=2.1&u=lcpsh&it=r&p=GPS&sw=w&asid=dab2c99a71f
4220148d2859d65cad67f 

Dear EarthTalk: which are the most eco-friendly and non-toxic (to people, cats and 
sanitation systems) cat litters? (2012, September 9). EarthTalk: Questions & Answers 
About Our Environment. A Weekly Column. Retrieved from 
http://go.galegroup.com/ps/i.do?
id=GALE%7CA302901763&v=2.1&u=lcpsh&it=r&p=GPS&sw=w&asid=9866c182383c
998699510c686946d02b
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The Effect of Cycling Antibiotics Chloramphenicol and Ampicillin, alone and in synergy 
with Pulsing Dosages on the Survival Rate of Gram-Negative, Antibiotic Resistant E. coli

Lindsey Hanna

A pressing problem in today’s medical treatment is the escalation of antibiotic resistant 
bacteria. Having the ability to adapt to antibiotics by changing their structure, antibiotics 
are rendered useless. The purpose of this experiment was to determine a method to kill 
antibiotic resistant E. coli with antibiotics chloramphenicol and ampicillin. We 
hypothesized that cycling drugs for collateral sensitivity and pulsing the dosages 
(independent variables) would induce structural changes in bacteria (e.g. break down the 
bacteria’s biofilm) and thus differences in survival (dependent variable) measured by a 
spectrometer (observing percent transmittance ). Over 6 day trials, replicate dosage 
treatments applied as follows:  (I) pulsed only (Groups 1-4; control groups); (II) cycled 
only (Groups 9-10; control groups); and (III) a combination of cycling-pulsing (Groups 5-
8; exploring combinations). An ANOVA test  calculated a P value of 2.0x10^-9.We found 
highly significant (ANOVA; P<0.0001) differences in survival amongst treatments 
supporting the experimental hypothesis that cycling types of antibiotics and pulsing 
dosages will have an effect on the survival rate of resistant bacteria E. coli.  The most 
ideal pattern tested to be pattern #8 (post-percent transmittance of 108.8), which 
involves both cycling and pulsing. Results are useful to determine a successful 
prescribing practice of empirical therapy, where treatment is started even before a 
diagnosis is confirmed in hopes to prevent an infection rather than a reactive treatment.   
In order to achieve an ultimate goal of increasing the viability of common antibiotics, 
further research could explore:  1) what makes bacteria resistant; 2) why different 
strands respond differently to the same antibiotic; and 3) determine what molecular 
structures allow resistance.

Hanberger, Hakan, et al. “Infections, antibiotic treatment, and mortality in patients 
admitted to ICUs in countries considered to have high levels of antibiotic resistance 
compared to those with low levels. “BMC Infectious Diseases.14 (2014): 513. Science in 
Context. Web. 8 Oct. 2014.

“Consider daptomycin for MRSA with high vancomycin MICs.” Reuters Health medical 
News. 6 Dec. 2011. Science in Context. Web. 8 Oct. 2014.

L. Imamovic, M. O. Sommer, use of collateral sensitivity networks to design drug cycling 
protocols that avoid resistance development. Sci. Transl. Med. 5, 204ra132 (2013).

Wiesch, Pia Abel zur, et al. “cycling empirical antibiotics therapy in hospitals: meta-analy
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An Analysis of the Antimicrobial Effects of D-Amino Acids on Bacillus subtilis

Seena Honarvar

Bacteria have constantly posed a threat to human livelihood through infections and 
diseases. To combat bacteria, numerous forms of antibiotics have been developed. 
However, bacteria constantly evolve, developing immunities to certain antibiotics. 
Therefore, there is a constant need to develop new, versatile antibiotics to keep up with 
the pace of bacterial evolution. 
 The purpose of this research was to determine whether D-amino acids offer a viable 
option as an antibiotic in slowing bacterial growth. Specifically, Bacillus subtilis were 
cultured and treated with different concentrations of D-amino acids to test whether D-
amino acids were able to affect bacterial growth. After running multiple exposures of the 
bacteria to D-proline and D-alanine, it was determined that D-proline used at a 
concentration of 1 micromolar showed the most promise in countering bacterial growth. 
There was little difference in other treatments regardless of amino acid type or treatment 
concentration. Suggestions for further research include using D-amino acids in 
conjunction with other treatments to determine whether any synergistic effects occur. 
Moreover, the research could entail treating mammalian cells with D-amino acids during 
bacterial infection and analyzing whether the D-amino acids affect cell viability. 
Furthermore, additional research could involve radioactively labeling D-amino acids and 
specifically tracing their interactions with bacteria.The usage of D-amino acids against 
bacteria holds significance as it could offer a solution in fighting the constant, evolving 
threat of bacteria.

Bardaweel, S. K. (2014). D-Amino Acids: Prospects for New Therapeutic Agents. Journal 
of Medical and Bioengineering , 195.198.

Bardaweel, S. K., Abu-Dahab, R., & Almomani, N. F. (2013). An in vitro investigation into 
the cytotoxic effects of D-amino acids. Acta Pharm, 467-468.

Bardaweel, S. K., Darwish, R. M., Alzweiri, M. H., & Al-Hiari, Y. M. (2014). Synergism 
and Efficacy of Some Naturally Occurring D-amino Acids Against . Jordan Journal of 
Pharmaceutical Sciences, 199-213.
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The Effect of Ultrasonically Diffused Colloidal Silver Solution on the Initial and Long-Term 
Survival Rate of Environmental Bacteria

Rosalie Hoyle

Matthew Whalen

Colloidal silver, which is the suspension of ultra-fine, ionic silver particles in water, is 
used today in bandages and catheters. The purpose of this experiment was to determine 
if ultrasonically diffused colloidal silver into the air could serve as a new disinfectant on a 
commercial scale. The independent variable was the presence of colloidal silver; the 
control was exposed to only water. The dependent variables were the difference in 
bacterial growth after a 24 hour running cycle of the diffuser (testing for the initial effects 
of colloidal silver) and the regrowth of bacteria on a surface after three days of no further 
treatment (testing for the lasting effects of colloidal silver). A model room was created, 
where the diffuser ran for 24 hours. Environmental swabs were taken from the surface of 
the room before the experiment, after the 24 hour period, and after the three day period. 
Since two dependent variables were being tested, there were two separate alternative 
and null hypotheses. The first alternative hypothesis, “If the surface of the model room is 
exposed to colloidal silver, then the present bacteria will be eliminated”, was rejected by 
the statistical t-test results. The second alternative hypothesis, “If the surface of the 
model room is exposed to colloidal silver, then the regrowth of bacteria after three days 
will be nonexistent”, was supported by the t-test. A trend was seen for both variables, yet 
only significant enough in the later. The experiment’s findings show that colloidal silver 
has a lot of potential at being a disinfectant.
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The Effect of Silver Nanoparticles Using Nano Scaffolds on the Neutralization of 
Escherichia coli Bacteria

Madhura Managoli

There are many uses of Nano Scaffolds for the healing of dangerous diseases. The 
purpose of this experiment was to determine if 100% concentration of colloidal silver is 
more effective in eliminating Escherichia coli bacteria using diverse Nano Scaffolds. The 
independent variable was colloidal silver and Nano Scaffolds and the dependent variable 
was the zone of inhibition. The control was 100% colloidal silver solution. Three types of 
Nano scaffolds were synthesized – 100% colloidal silver diffused in 0.2% Aluminum 
Acetate hydrogel, 100% colloidal silver diffused in condensed milk, and 100% colloidal 
silver cross linked with 0.2% Aluminum Acetate hydrogel. Bacteria was spread onto five 
agar plates. Sterile disks were put into each agar plate after being soaked in the four 
solutions. The zone of inhibition was measured after 5 days of exposure. The mean for 
100% silver solution was 5.028 mm, and the remaining groups were 1.852, 2.117, and 
8.202 respectively.  The original hypothesis was supported as Nano Scaffolds yielded a 
larger zone of inhibition than other solutions. The null hypothesis was the solutions of all 
groups will result in the same amount of zone of inhibition for each agar plate. An 
ANOVA test resulted in F (0.195, 0.023) = 0.049 and a p-value less than 0.001, therefore 
rejecting the null hypothesis and accepting the alternative hypothesis. This research 
supports that Nano Scaffolds may be used more effectively to eliminate bacteria since 
results yielded significance between the solutions.  Further research could include the 
study of drug release rate with Nano scaffolds.

Garg, T., Singh, O., Arora, S., & Murthy, R. (n.d.). Scaffold: A Novel Carrier for Cell and 
Drug Delivery. Critical Reviews in Therapeutic Drug Carrier Systems, 1-63.

Hebeish, A., Hashem, M., El-Hady, M., & Sharaf, S. (n.d.). Development of CMC 
hydrogels loaded with silver nano-particles for medical applications. Carbohydrate 
Polymers, 407-413.

Silver nanoparticles may adversely affect environment. (n.d.). Retrieved from 
http://ceint.duke.edu/news/silver-nanoparticles-may-adversely-affect-enviornment
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The Effect of Natural Oils on the Inhibition of Escherichia Coli

Jordan McEachin

Jordan McKinney

As medicinal advances become more common, the price of antibiotics is rising. This 
makes it more difficult for lower class citizens to access the medicine needed to recover 
when faced with illness. Natural oils provide a cheap, yet effective, alternative to 
antibiotics, having many beneficial qualities such as being cost effective, easily 
accessible, better storage capabilities, and a longer shelf life.

The purpose of this experiment was to research if natural oils are an effective way to 
treat infections caused by Escherichia coli. The independent variable was the type of 
natural oil, and the dependent variable was the zone of inhibition of the bacteria. The 
bacteria was spread onto agar plates, then sterile disks were put into each plate after 
being soaked in the natural oils, which included peppermint, cinnamon, lemon, lavender, 
and oregano. The average zone of inhibition for the control of water was 0.70 mm. The 
remaining inhibition for the oils were 0.71 cm., 1.28 cm., 0.84 cm., 1.03 cm., and 1.32 
cm. respectively.

The experimental hypothesis that if five natural oils are tested on the growth of 
Escherichia coli, then the oregano natural oil would be most effective in inhibiting the 
growth, was supported. An ANOVA test resulted in F (5,66) = 3.81, with a p-value less 
than 0.01, therefore rejecting the null hypothesis that the type of oil would have no effect 
on the inhibition of bacteria. This research supports that natural oils could be used to 
treat bacterial infections. For further investigation, different species of bacteria could be 
used to measure the inhibition from the natural oils.

(2013). Modern Essentials Usage Guide. Aroma Tools. 7-12, 62-72, 85

Burt, S.A., & Reinders, R.D. (2003). Antibacterial activity of selected plant essential oils 
against Escherichia coli 0157:H7-http://onlinelibrary.wiley.com/doi/10.1046/j.1472-
756X.2003.01285.X/full

Stewart, D. The blood-brain barrier-http://www.rnoel.50megs.com/pdf/theblood.htm
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The Application of Naturally Occurring Nanomaterials as an Antimicrobial Agent

Dylan Nguyen

As each successive generation of disease-causing bacterium becomes resistant to 
antibiotics, an alternative to antibiotics should be researched to combat these 
microorganisms. One alternative proposed is nanoparticles, specifically metal and 
organic nanoparticles. Previous studies have shown that both carbon nanoparticles and 
metal nanoparticles have anti-bacterial properties. Carbon based nanoparticles are good 
candidates for anti-microbial activity, because unlike silver nanoparticles and other heavy 
metal nanoparticles, carbon nanoparticles were not shown to be cytotoxic to human 
cells. Arthrobotrys conoides, a nematode consuming fungus, was found to secrete small 
materials similar in size to nanoparticles. Based on a previous study of a fungus from the 
same family as A. conoides, there is a possibility that the nanomaterial secreted from A. 
conoides may have anti-microbial effects. A. conoides will be grown with the fungal drop 
culture method. The nanomaterial will be collected from the cultures and then tested with 
specific concentrations of Delftia acidovorans and Bacillus megaterium, a gram negative 
and gram positive bacteria. The efficacy of A. conoides as an anti-microbial agent will be 
tested by looking for inhibition of colony growth in a culture. Data collection is ongoing.

Wang, Y., Sun, L., Yi, S., Huang, Y., Lenaghan, S. C., & Zhang, M. (2012). Naturally 
occurring nanoparticles from Arthrobotrys oligospora as a potential immunostimulatory 
and antitumor agent. Advanced Functional Materials.

Sondi, I., & Salopek-Sondi, B. (2004). Silver nanoparticles as antimicrobial agent: a case 
study on E. coli as a model for Gram-negative bacteria. Journal of colloid and interface 
science, 275(1), 177-182.

Chopra, Ian (2007). "The increasing use of silver-based products as antimicrobial 
agents: a useful development or a cause for concern?." Journal of antimicrobial 
Chemotherapy 59.4 (2007): 587-590.
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The Effect of Echinacea purpurea on E. Coli K12 bacteria

Himanshu Sadam

Echinacea is an herbaceous plant. Among nine subspecies, I’m testing purpurea for 
efficacy as an antibacterial agent. Modern professionals recommend it as a treatment for 
ailments involving the immune system, heart, lungs, and brain. Most forms of Echinacea 
have been effective in preventing fungal infections, especially when the extract is at a 
high concentration in the solvent. It has also been known to have antibacterial properties 
which may prevent the bacterial growth as well as kill existing bacteria. I want to test 
whether this cheap flower extract is an effective antibacterial so countries have a cheap 
alternative. Place bacteria in petri dishes with agar and add blank disk to the center of 
dishes (zone of inhibition) and set aside the control group to compare the growth rate of 
the inhibited bacteria to the control group. Seal dish and label, then stack dishes and 
tape sides; ensure full dish growth, keeping the dishes in the incubator for 24, 48, and 96
 hours at 37 o C. Measure the radius from the disk to bacteria. The data so far has 
showed a tendency to lean toward the effectiveness of Echinacea, but is still 
inconclusive. The results have supported my hypothesis, but more time is necessary to 
measure the full effects of Echinacea. This data may prove that countries have a cheap 
alternative to antibacterial medications. Further research can be done on different types 
of Echinacea rather than purpurea and different temperatures can be studied since this 
experiment was done at 37oC.

Sharma, M. (2010). The potential use of Echinacea in acne: control of Propionibacterium 
acnes growth and inflammation. Phytotherapy Research, 25(4), 517-521. doi: 
10.1002/ptr.3288

Wendakoon, C. & Calderon, P., Gagnon, D. Evaluation of Selected Medicinal Plants 
Extracted in Different Ethanol Concentrations for Antibacterial Activity against Human 
Pathogens.
Journal of Medicinally Active Plants, 1(2), 1-22.
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The Effect of Copper Sulfate Solution on the Growth of Escherichia coli

Aishwarya Shrestha

Bacteria have evolved and become resistant to various forms of antibiotics. For this 
reason, it is imperative that new antibiotics are developed to control pathogenic 
microorganisms and prevent deadly outbreaks. The purpose of the experiment was to 
evaluate the effect of copper sulfate solution against Escherichia coli.

The effectiveness of copper sulfate solution was compared against traditional antibiotics, 
ampicillin and penicillin. The independent variables were copper sulfate solution, 
ampicillin, and penicillin. The dependent variable was the zone of inhibition. Fifteen agar 
plates were divided into four equal quadrants to test each variable and the control group.

Ampicillin was the most effective at reducing the E. coli present. The mean diameter of 
the zone of inhibition for the quadrant with ampicillin was 3.71 cm. The mean diameters 
of the zone of inhibition for penicillin, copper sulfate solution, and the control group were 
2.82 cm, 2.66 cm, and 0.53 cm, respectively. The experimental hypothesis that copper 
sulfate solution would be as effective as ampicillin and penicillin was not supported. 
Copper sulfate solution and penicillin had comparable results; however, ampicillin was 
far more effective.  An ANOVA test resulted in F (3, 56) = 40.98 and a p-value less than 
0.001 therefore rejecting the null hypothesis that the type of treatment would have no 
effect on the inhibition of bacteria.  Further research could test different concentrations of 
copper sulfate solution against E. coli.
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The Cytopathic Effect of Isolated Bacteriophages on Streptomyces griseus to Identify 
Their Role in Creating Streptomycin-Resistant Strains of Mycobacterium tuberculosis and 
Staphylococcus aureus

Gabrielle Wolfe

The purpose of this project was to research an alternative method of acquired 
streptomycin resistance in M. tuberculosis and S. aureus by means of bacteriophages 
that eradicate Streptomyces griseus and halt its streptomycin production.  If Sanger 
sequencing of the lysogenic bacteriophages’ DNA returned with nucleotide sequences 
corresponding to genes in M. tuberculosis and S. aureus DNA alleged to cause 
streptomycin-resistance, then there’s a possibility that the genes causing the mutation for 
streptomycin-resistance in these two bacteria was passed to them from bacteriophages 
via DNA transduction. Four soil samples were collected from a half-acre of land.  These 
samples were used first to propagate bacteriophages in incubation using an augmented 
Luria broth and S. griseus colonies.  Bacteriophages were isolated through filtration with 
a syringe filter. The isolated bacteriophages were cultured on ISP-4 agar plates with 
Streptomyces griseus to observe the cytopathic effect.  Extensive S. griseus growth was 
observed around the rims of the agar plates.  The center of the plate where the enriched 
phage preparation was added showed no sign of any bacterial colonies and thus lacked 
S. griseus growth.  The large central plaque indicated that bacteriophages capable of 
killing S. griseus were present in the culture.  Areas of this turbid plaque were then 
removed and the bacteriophage DNA isolated and purified.  The genetic material is 
currently being sequenced using custom oligos with nucleotide sequences of the rpsL 
and aadA genes believed to induce streptomycin resistance in M. tuberculosis and S. 
aureus, respectively.  Should the results disclose a common sequence between these 
bacteria and the bacteriophage, then bacteriophages may be a possible alternative 
method of treatment to drug-resistant diseases and further research into how to prevent 
DNA transduction from occurring between bacteriophages and bacteria could be 
advantageous in curbing the epidemic of antibiotic-resistance.

Diaz, L., Hardisson, C., & Rodicio, M. (1989, April 24). Isolation and Characterization of 
Actinophages Infected Streptomyces Species and Their Interaction With Host 
Restriction-Modification Systems. Journal of General Microbiology, 135, 1847-1856. 
Web. Retrieved October 28, 2014, from 
http://mic.sgmjournals.org/content/135/7/1847.full.pdf

Honore, N., & Cole, S. (1994). Streptomycin Resistance in Mycobacteria. Antimicrobial 
Agents and Chemotherapy 38(2), 238-242. Retrieved from National Center for 
Biotechnology Information, American Society for Microbiology. Web. Retrieved 
November 2, 2014, from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC284433/pdf/aac00
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The Effect of Different Hydrocarbon Chain Lengths on the Fluorescence of Copper 
Indium Sulfide Quantum Dots

Arshiya Ansari

Swanny Shi

Quantum dots (QDs) are tiny fluorescent nanoparticles that show unique optical and 
electrical properties, emitting infrared, visible, and ultraviolet light. Current surgical 
methods and drug therapies are not precise or reliable for the removal of cancerous 
tissue from the human body. Copper indium sulfide and zinc sulfide core/shell quantum 
dots were synthesized in order to pinpoint areas of cancer in the human body. The QDs 
that were synthesized are non-polar, thus they cannot conjugate with antigens or 
antibodies to attach to cellular tissue. In order to make the QDs polar and suitable for 
bioconjugation, different versions of a mercapto ligand were used to cap the dots, 
making them more stable and affecting the fluorescence values of the dots. Different 
versions of the mercapto ligand were characterized by the lengths of the hydrocarbon 
chains on the amine functional group in each ligand. By concluding which hydrocarbon 
chain length allows for optimal fluorescence, we will be able to coat the quantum dots 
with that corresponding ligand and then biconjugate with antibodies to attach the QDs to 
specific cancer cells. Attachment of fluorescent quantum dots to cancerous tissue will 
allow for easier diagnosis, surgical application, and targeted drug therapy.

Li L. et al. (2009). Highly luminescent CuInS2/ZnS core/shell nanocrystals: cadmium-free 

quantum dots for in vivo imaging. American Chemical Society. 21: 2422-2429.

Yu W. W., Chang E., Drezek R., Colvin L. V. (2006) Water-soluble quantum dots for 
biomedical applications. Biochemical and Biophysical Research Communications. Issue 
348: pages 781-786.
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The Effect of Phone Cases Material on the Ability to Absorb Impact

Callie Fernandez

Natalie Kang

On an everyday basis, people frequently drop their smart phones, and sometimes the 
screen ends up cracking.  There are a large variety of types of phone cases available to 
protect a smart phone, but it is still a common question as to which type will be most 
efficient at protecting the phone.  The independent variable in this experiment were the 
materials that the smart phone cases are made out of being rubber, plastic, silicone, 
plastic and silicone, and polycarbonate with a silicone lining.  The dependent variable 
was the amount of impact absorbed measured by the total length of cracks that the 
screen has in centimeters.  The control group is a phone without a case on it.  The 
phones were dropped from one meter high on a flat, concrete surface.  The mean for the 
control group was 22 cm.  The other cases had means of 3.9, 17.6, 4.4, and 0, 
respectfully.  The experimental hypothesis that the polycarbonate with silicone lining 
material absorbed the most impact, and prevented damage the most, was supported.  
An ANOVA test yielded a result of F(5, 24)=.703 with a p-value greater than .05, and 
therefore failing to reject the null hypothesis that the type of case would have no effect 
on the amount of impact absorbed .  Therefore, the results are statistically insignificant, 
and the alternative hypothesis was rejected.  Further research could include testing if the 
thickness of the glass has an effect on the amount of damage to the phone, or if the 
polycarbonate material helps to prevent scratches.

FoodGeek. Plastic vs Silicone Cases. (2010). Retrieved October 13, 2014 from 
http://review.accessorygeeks.com/buyer-guide/product-guides/plastic-vs-silicone-
cases/146

Stephanie Willingham. Oops! The Best Types Of Cases To Help Protect Your 
Smartphone. (2013) Retrieved on October 14, 2014, from 
http://www.freshleytechy.com/oops-the-best-types-of-cases-to-help-protect-your-
smartphones/

The science behind the lottery of a shattered screen. (2012). Retrieved October 13, 
2014, from http://www.dailymail.co.uk/sciencetech/article-2190668/The-science-
shattered-phone-screen-What-causes-crack-others.html
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The Effect of Fin Shape on Rocket Stability

Peter Forstner

Rocketry is a quickly growing field in aeronautics and science and because of this, safety 
improvements must be made in this field. The purpose of this experiment was to find if 
fin shape of a rocket will have an effect on the stability of a rocket during flight. The 
independent variable was the fin shape. The dependent variable was the stability of the 
rocket, measured in degrees. There were four groups: rectangular fins (the control), 
triangular fins, delta fins, and delta fins with bent tips. To perform this experiment, four 
Estes 220 Swift model rockets were built, changing only the fin shape for each rocket. 
The rockets were launched on a clear day and the launches were videotaped from two 
different angles. A protractor was used to measure how far the rockets deviate from 
vertical, represented by the launch platform. This study supported that delta fins were 
most stable, with a mean of 3.9 degrees. Second were the bent tip fins, with a mean of 
5.5 degrees. Triangular fins had a mean of 10.1 degrees, and rectangular fins had a 
mean of 12.3 degrees. An ANOVA test yielded a result of F (3, 16) = 4.635 and a p-value 
less than 0.05.  The statistics support that fin shape did have an effect on rocket stability, 
and therefore rejected the null hypothesis.  Further research could explore if airfoil shape 
or the number of fins effects rocket stability.

Milligan, T. (1998). What is the best shape? What Is the Optimum Fin Shape for 
Altitude?, 16, 1-Retrieved October 12, 2014, from 
http://www.apogeerockets.com/downloads/Technical_Publications/Tech_Pub_16.pdf 

Rocket Aerodynamics. (2011). Rockets, 1-1. Retrieved October 12, 2014, from 
http://www.sciencelearn.org.nz/Contexts/Rockets/Science-Ideas-and-Concepts/Rocket-
aaerodynamics 

Estes, V. (n.d.). Rocket Stability. Retrieved October 13, 2014, from 
http://www.nar.org/NARTS/TR13.html
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Cosmic Ray Detection via PC164 Cameras

Dmitriy Korotkov

A large amount of radiation exists in interplanetary space, some of which rains down 
upon the Earth. The type of radiation that reaches humans is not lethal due to the Earth’s 
planetary atmosphere but can alter a life with prolonged exposure. This radiation’s 
effects are mainly miniscule because the primary high-energy cosmic rays from outer 
space travel, hit the atmosphere, and break up into secondary rays that contain less 
energy.
Since exposure to radiation is still harmful to humans, this research attempted to 
measure the frequency of these secondary cosmic rays which reach the Earth. Two 
different types of lenses were used to monitor cosmic ray existence. Computer software 
then stored the results. The first set recorded no cosmic rays when indoors. In the 
second set, no cosmic rays were detected inside while one camera recorded 2119 
events when placed outdoors. 
Analysis is currently continuing to delineate how many of these “hits” picked up by the 
camera were cosmic rays versus false detections by the camera. Continued research 
with cameras covering a larger radius and a larger scale could possibly indicate a greater 
presence of cosmic rays in the research area. The use of small, affordable cameras can 
be used by amateur astronomers to detect the presence of cosmic rays so that radiation 
exposure can be noted.

Christian, Eric. “Cosmic Rays.” NASA’s Cosmicopia. May 11, 2012. Accessed November 
13, 2014. http://helios.gsfc.nasa.gov/cosmic.html.

“Cosmic Rays Threaten Future Deep-Space Astronaut Missions.” ScienceDaily. October 
21, 2014. Accessed November 13, 2014. 
http://www.sciencedaily.com/releases/2014/10/141021135014.html. 

Mewaldt, Richard. “Cosmic Rays.” California Institute of Technology. 1996. Accessed 
November 13, 2014. http://www.srl.caltech.edu/personnel/dick/cos_encyc.html.
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How does the concentration of isopropyl alcohol affect the visibility of radioactive 
particles in a cloud chamber?

Persia Maghrouri

Emma Weary

The experiment is aimed at determining the ideal percentage of isopropyl alcohol to be 
used in creating cloud chambers and observing the visibility of radioactive particle paths. 
In completion of the experiment it is expected that accessibility in the field of 
experimental particle physics will be increased for classroom use. The experiment will be 
conducted with an independent variable of the concentration of isopropyl alcohol, 
percentages between 70%, 91% and 99.5% against the dependent variable of particle 
path visibility. By constructing and observing three cloud chambers, each with a different 
concentration it was hypothesized that the highest concentration would yield higher 
visibility. In the conclusion of the experiment the hypothesis was proven correct, through 
all trials. Using a higher concentration of isopropyl alcohol helped in maximizing visibility 
of particle paths to the naked eye, showing that the independent variable did affect the 
dependent variable. While in this instance the hypothesis was proven correct, further 
research could explore the amount of visibility yielded with different concentrations of 
isopropyl alcohol in larger cloud chambers.

Bradley, P. (1995, July 7). An introduction to Particle Physics. Retrieved September 24, 
2014, from http://hepwww.rl.ac.uk/public/phil/ppintro/ppintro.html

Cambridge Physics - The Cloud Chamber. (2001). Retrieved September 25, 2014, from 
http://www-outreach.phy.cam.ac.uk/camphy/cloudchamber/cloudchamber1_1.htm

 Foland, A. (2002, January 1). How to Build a Cloud Chamber. Retrieved September 25, 
2014, from http://w4.lns.cornell.edu/~adf4/cloud.html
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Spectra Recreation Using the Diffraction of Lasers on CDS for All-Aspect Spectroscopy

Sienna Mai

Scientists and astronomers have used spectroscopy as a medium to determine the 
composition of meteors that enter Earth’s atmosphere. Using the light emissions from the 
tails of burning meteors, a spectrometer will pick up the wavelengths of different burning 
elements, in order to determine the composition of the meteor.
 The purpose of this research is to determine whether or not a burned CD could be used 
in order to recreate an accurate light spectrum from a single light source that could be 
used for all-aspect spectroscopy. Three types of discs were burned: three CDs, three 
DVDs, and three MitsuiThermal. Each contained a series of patterns of 1s and 0s and 
lasers were directed onto discs; the angle of the laser reflection on the blank disc 
surfaces and burned disc surfaces were analyzed.
  Based on the data collected, the burned 1s DVD, the burned 0s CD, and the burned 1s 
& 0s CD can be used for spectroscopy. Therefore, meteor composition can be simply 
determined by astronomy enthusiasts by using relatively cheap components to detect the 
composition without spending large sums of money on spectrometers. Further testing 
with a wider variety of laser colors and burned discs would help to determine whether all 
colors will be visible for spectroscopy and on what disc surface.

American Meteor Society. 2014-2013. Meteor spectroscopy. Available online at: 
http://www.amsmeteors.org/ams-programs/meteor-spectroscopy/.

Kulsea, C. 1997. What is spectroscopy?. Available online at: 
http://loke.as.arizona.edu/~ckulesa/camp/spectroscopy_intro.html.

CD Diffraction. N.d. Available online at: http://www.physics.mun.ca/~p1051mm/lab6.pdf.
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A Novel Classification of Astronomical Binary Stars

John Shimazaki

Throughout the span of modern and classical astronomy, double stars have been 
observed as astronomical anomalies that may lead to fully understanding stellar 
evolution.  Double stars, both visual and physical, are extremely prevalent in the night 
sky and have been fully researched and categorized by their unique characteristics.   
However, general, but important patterns of double stars have yet to be entirely 
established and researched.
 The purpose of this research was to attempt to visually generate and illustrate patterns 
between visual and physical double stars in order to learn and understand their 
evolutionary progression.  Data was taken from the Washington Double Star Catalog 
(WDS), in which each star identifier was placed into Excel.  The data for each respective 
double star was then graphed using magnitude as the y-component, and spectral class 
as the x-component.  
 After extensive observation and graphical analysis, the null hypothesis, which was that 
no pattern would be found between double stars, was not supported.  Once all points 
were graphed, there was a stark and obvious trend line that followed the progression of 
each point.  An explanation of this pattern is equivalent to the explanation of the pattern 
found in the Hertzsprung–Russell diagram: double stars, despite being physical or visual, 
follow a main sequence pattern despite some outliers.  Further research would entail 
analyzing the different internal aspects and characteristics of binary pairs and, as a 
result, their relation not with just each other but with other binary pairings.

Jorgensen, J. (1976, December 1). Why are Binary Stars so Important for the Theory of 
Stellar  Evolution? Retrieved November 13, 2014, from  
https://www.eso.org/sci/publications/messenger/archive/no.7-dec76/messenger-no7-15- 
16.pdf

Podsiadlowski, P. (n.d.). The Evolution of Binary Stars. Retrieved November 11, 2014, 
from  http://www-astro.physics.ox.ac.uk/~podsi/binaries.pdf

Templeton, M. (2010, September 10). Stellar Evolution | AAVSO. Retrieved November 
11,  2014, from http://www.aavso.org/stellar-evolution
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A Comparison of the Biomass of Petroselinum crispum (curly parsley) Grown 
Hydroponically vs Conventionally

Hunter Almond

Hydroponics is a propagation method that has been used since the 18th century. If used 
effectively, it could be a better way of growing different species of plants. The purpose of 
this experiment was to show that hydroponics could increase the biomass of 
Petroselinum crispum (garnish parsley) versus growing the parsley conventionally. The 
independent variable was the two types of growing media used in this experiment. The 
dependent variable was the biomass of each individual parsley plant. The results of the 
experiment showed that  Petroselinum crispum grown in conventional media had a 
higher biomass than the Petroselinum crispum grown in the hydroponic system. The 
averages of the two biomasses are as follows, 4.057 grams for the control group, and 
3.54 grams for the experimental. The lower biomasses found in the experimental group 
may have been caused by complications at the beginning of the experiment. An 
unforeseen variable that could have resulted in lower biomass in the hydroponic group 
was the positioning of the Petroselinum crispum within the hydroponic growing medium. 
This prevented the roots of the plant to reach the water until late in the experiment. This 
caused stunted growth in the experimental group giving the control more time to grow 
efficiently. This experiment can be applied to day to day life in the restaurant industry. 
Many restaurants in the industry are trying to obtain organic foods all year round and 
with hydroponics they could use a small system to produce their needs within their 
restaurant.

Appert, C., Logemann, E., Hahlbrock, K., Schmid, J., & Amrhein, N. (1994). Structural 
and catalytic properties of the four phenylalanine ammonia-lyase isoenzymes from 
parsley (Petroselinum crispum Nym.). European journal of biochemistry, 225(1), 491-
499.

Chondraki, S., Tzerakis, C., & Tzortzakis, N. (2012). Influence of sodium chloride and 
calcium foliar spray on hydroponically grown parsley in nutrient film technique system. 
Journal of Plant Nutrition, 35(10), 1457-1467.

Jones Jr, J. B. (1982). Hydroponics: its history and use in plant nutrition studies. Journal 
of plant Nutrition, 5(8), 1003-1030.
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The Effect of IAA on the Growth Rate of Brassica Rapa

Conrad Briles

Auxin is a hormone found in plants (phytohormone) that dictates a plant’s growth 
rateandthe phototropism of a plant as well as many cell functions. Auxin is transported 
through out the cell via the use of certain influx and efflux carrier proteins on cell 
membranes (Lijung, 2013). It has been found that auxin travels in fluctuation patterns in 
roots and other parts of the plant. Little is understood of how Auxin is metabolized within 
a plant, but it has been found in Arabidopsis thaliana that the auxin is synthesized and 
broken down. This experiment was conducted on 3 groups of Brassica rapa, each group 
was given solutions different solution of IAA during their adult reproductive phase to see 
if the auxin would still have an effect. The plant average growth rate was measured, with 
100ppm being 1.505, 50ppm being 1.517, 25ppm being 1.513 and the control being 
1.509. Despite this, the p-value was 0.51 showing that the plant hormone IAA does not 
have an effect on  the growth rate of Brassica rapa during their adult reproductive phase.
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Using Morphometrics to Analyze the Health of Forest Ecosystems

Mikaela Briones

The determination of the effects of soil type on plant growth has often included soil 
analysis itself.  Quite often, detrimental effects are not noticed until the plant shows signs 
of damage or death itself soil analysis itself.  The intent of this research was to determine 
whether morphometric analysis of plants itself could be an indicator of how soil type 
affects plant health. 
 Quercus rubra (red oak) leaves were collected from the eastern deciduous forest in 
Sterling, VA and the Maritime forest of Chincoteague, VA.  Morphometric measurements 
of the area of the leaf, and distance from tip to first vein, tip to base, and midrib to right 
lobe were taken.  Statistical analysis via t-test was used to compare various 
measurements to determine whether significant difference existed between leaf 
characteristics of trees growing in both types of habitats.
  It was noted that of the four types of morphometric parameters, measurements of the 
tip to the first vein and the average leaf size were, on average, longer and larger 
respectively in oaks growing in non-maritime soils.  Hence it appears that exposure to 
maritime soils seemed to hinder growth of the oaks located near oceans/bays, producing 
smaller leaves.  Since oaks have leaves that are multi-lobed, this could significantly 
affect photosynthetic capabilities and growth of trees growing in maritime forests.   
Therefore, morphometric analysis of plant characteristics may lend itself to the derivation 
of conclusions regarding the effect of soil type on plant growth characteristics and 
produce a novel way to monitor the health of forest ecosystems.

A. TRONCOSO, C. MATTE, M. CANTOS and S. LAVEE. Evaluation ofsalt tolerance ofin 
vitro-grown grapevine rootstock varieties.
 Sevilla, 1999.

Ben-Gal, Uri Shani and Alon. Long-term Response of Grapevines to Salinity:. 2007.

Stevens. Salinity in Riverland Grapevines. July 9th, 1996.
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The Effect of Vitamin D3 on Agrobacterium tumefaciens in Sunflowers

Spencer Davis

The purpose of this project was to observe whether vitamin D3 would have a significant 
impact on Agrobacterium tumefaciens, a cancer replicator. A. tumefaciens resembles an 
oncovirus because it sends a strand of TDNA into a host plant’s cell. The host then 
overproduces auxin and cytokinin: proteins that make the cell split uncontrollably, 
forming tumors. A way to prevent the devastation caused by A. tumefaciens would help 
the agriculture industry and further cancer research. Vitamin D3 acts on two cancer-
fighting proteins: p21 and p27, these proteins commence processes that hinder cells 
from excessive proliferation. It was hypothesized that if a plant was watered in a vitamin 
D3 solution, the plant would grow taller and be in better overall health after inoculation, 
compared to a plant watered in tap water. Experimentation involved growing four groups 
of sunflowers: two watered in tap water, and two watered in different strengths of vitamin 
D3 solutions. The plants were measured and photographed over a period of two months, 
then all but the control group were inoculated with A. tumefaciens. A month after 
inoculation the tallest group was the control, followed by high vitamin D3, low vitamin D3, 
and the inoculated water group. The high vitamin D3 also healed the fastest at the 
inoculation site and had the most blooming flowers. A one-way ANOVA was conducted 
on the average height of each group after inoculation, and a p-value of 1.96E-06 was 
found, indicating the vitamin D3 had a significant effect on the A. tumefaciens.
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The Effect of Helianthus annuus (Sunflower) Biomass on the Bioremediation of a 
Stressed Aquatic Environment

Connor Gavan

Alexander Tobias

Inorganic and organic pollutants are global concerns that may be alleviated through 
bioremediation. This experiment tests the phytoremediation abilities of Helianthus 
annuus. Through prior experimentation, it was determined that the biomass of Helianthus 
annuus could be manipulated by altering soil pH. Building on this data, sunflower 
seedlings with differing biomass were planted in pots of Hy Droton and placed on floating 
rafts in tank water treated with an organic pollutant, ammonia, simulating a stressed 
marine environment. The independent variable was the biomass. The dependent 
variable was ammonia. Observations were recorded on how the differing average 
biomass affected the levels of ammonia and other variables in the water. Results 
indicated that both the experimental and control groups remediated the water at an equal 
rate of efficiency so the mean and T-test were 0. Both lowered ammonia levels from a 
stressed 1.5 ppm to a safe 0.3 ppm, over the course of eight days.   The initial biomass 
mean was 1.157 and the final mean was 1.607 in the control group with T-Test -4.242. 
Initial mean in the experimental group was 1.278 in the initial group and 1.442 in the final 
with a T-test -2.663. The analysis refuted the original hypothesis, which stated that the 
experimental group would remediate the water at a greater efficiency than the control. 
Additional experimentation with greater total biomass and range may have led to results 
that supported the hypothesis. Further experimentation could also be conducted using 
organic toxins as the independent variable.

Lee, M., & Yang, M. (2010). Rhizofiltration using sunflower (i Helianthus annuus /i L.) 
and bean (i Phaseolus vulgaris/i L. var. vulgaris) to remediate uranium contaminated 
groundwater. Journal of hazardous materials,173(1), 589-596.

Tobias, A., Schoonmaker, A., Gavan, C., & Ruby, C. (2015, January 2). What is the 
effect of pH on the biomass of Helianthus annuus? Retrieved February 27, 2015, from 
http://plantingscience.org 

Niu, Z., Sun, L., Sun, T., Li, Y., & Wang, H. (n.d.). Evaluation of phytoextracting 
cadmium and lead by sunflower, ricinus, alfalfa and mustard in hydroponic culture. 
Journal of Environmental Sciences, 961-967.
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The Effect of Water Salinity on the Growth of Brassica oleracea (Red Russian Kale)

Tara Maire Gravallese

Trinity Vincent

Little research is currently available on the salt tolerance of Brassica oleracea (kale). 
Scientists suggest that the plant may be useful as a halophytic plant because Brassica 
species tend to have a relatively constant salt tolerance when compared to other plants. 
If the research conducted supports this, then kale could possibly be used as a halophytic 
plant to help clean soils of salts and toxins. This could help reduce, thus reducing the 
amount of chemicals in plants and the environment. In this research experiment, the 
dependent independent variable is the salt concentration in the two different salt water 
solutions used: 25 g. of salt to represent seawater and 15 g. to represent brackish water. 
 The plants were watered every other day with the designated solutions. Data was 
collected tri-weekly. The independent dependent variable is the growth of the kale when 
under the different conditions. Based upon a t-test, the p-value for the difference 
between the fresh and brackish water plants was 0.004346, 0.06819 for brackish and 
salt water plants, and 0.00249 for the difference between the fresh and sea water plants. 
The average biomass for the brackish water plants was 7.3 grams, 3.1 grams for the sea 
water plants, and 19.1 grams for the fresh water plants. The absorption of phosphorus 
for the sea water plants was 0.08638 Au, 0.3058 for the fresh water plants, and 0.4464 
Au for the brackish water plants according to a spectrophotometer test. Each of the 
phosphorus tests showed a deep blue color, which indicates that there was an abundant 
level of phosphorus within the plant’s tissues. This data shows that there possibly may 
be a gene within Red Russian kale that allows the plant to tolerate salt.

Ashraf, M. and McNeilly, T. (10 Aug. 2010). Salinity Tolerance in Brassica Oilseeds. 
Volume  23, Issue 2, pages 157-174.  

Shannon, M.C., and Grieve, C.M. (1999). Tolerance of Vegetable Crops to Salinity. 
Scientia Horticulturae 78 pp. 5-38.  

Oxford University (2008). Photosynthesis under drought and salt stress: regulation 
mechanisms 
from whole plant to cell. Annals of Botany, aob.oxfordjournals.org

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

1706T11
Plant Sciences

1700

LCPS RSEF OFFICIAL ABSTRACT - 2015



The Effect of Magnesium Sulfate on Mentha piperita’s Terpene Levels and Biomass

Aiman Habib

Jackson Ware

Research has been conducted on not only Mentha piperita, but also on many other 
plants in the same category for aromatherapy and medicinal use.   Mentha piperita has 
been shown to help with irritable bowel syndrome, GI reflux, hiatal hernias, and kidney 
stones.  The independent variable is the fertilizer, magnesium sulfate and its addition to 
the Mentha piperita plant. The experimental group was fertilized tri-weekly with a 2.50 
(100 mL) ppm magnesium sulfate. The dependent variable is the biomass, and the 
terpene level .  Due to inadequate materials and time constraints, terpene levels could 
not be measured and treatments were affected negatively.  Biomass was measured and 
collected. Lamotte tissue analysis was performed as well as spectrophotometry to collect 
data to measure  validity. The hypothesis was that the addition of magnesium sulphate to 
the experimental group would result in a larger biomass, but the data did not support 
this. A null hypothesis was supported. The biomass average of the control was almost 2 
grams more per plant.

Baghabra, O. S., Al-Amoudi, M. M., & Saadi, M. M. (1995). Effect of magnesium sulfate 
and sodium sulfate on the durability of Plant Development . ACI Materials Journal, 92(1).

Clark, R. J., & Menary, R. C. (1980). The effect of irrigation and nitrogen on the yield and 
composition of peppermint oil (Mentha piperita L.). Crop and Pasture Science, 31(3), 489
-498.

Mucciarelli, M., Camusso, W., Maffei, M., Panicco, P., & Bicchi, C. (2007). Volatile 
terpenoidsof endophyte-free and infected peppermint (Mentha piperita L.): chemical 
partitioning of a symbiosis. Microbial ecology, 54(4), 685-696.
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The Effect of Added Phosphate on the L-galactose Pathway in Inorganically and 
Organically Fertilized Spinach (Spinacia oleracea)

Mohini Jodhpurkar

The purpose of this experiment was to determine the effect of added phosphate on the 
L-galactose pathway in spinach fertilized organically and inorganically. The L-galactose 
pathway, also known as the Smirnoff-Wheeler pathway, biosynthesizes vitamin C in 
certain plants (including Spinacia oleracea). An enzyme in this pathway is GDP-L-
galactose phosphorylase, whose chemical bonds show that phosphate is one of its 
components. Thus, the addition of phosphate could increase the biosynthesis rate, in 
turn increasing vitamin C levels.  Further, previous research states that organically grown 
plants have higher vitamin C levels in soil-based systems, so this relationship could exist 
in hydroponics as well. Spinach plants were grown using a Deep-Water Culture 
hydroponic system and fertilized using either an inorganic or organic fertilizer.  The 
control plants had no added phosphate, while experimental plants had either 150ppm or 
300ppm of superphosphate (monocalcium phosphate) added. Vitamin C amounts were 
determined using a redox titration of potassium iodate. The first trial of inorganically 
fertilized plants with 0, 150, and 300ppm of added phosphate brought vitamin C values 
of 1mg, 1.8mg, and 2.4mg respectively.  While the first trial for organically fertilized 
plants indicated a rise to 1, 1.6, and 2.8mg—a pattern similar to inorganically fertilized 
plants—the second trial shows an increase to 1.4, 2.5, and 3.2mg. This suggests that 
organic fertilizer could have an effect on vitamin C, however due to insufficient data, any 
definitive conclusions cannot be drawn at this time. Research continues into determining 
statistically significant patterns between phosphate and vitamin C levels.

Citak, S., & Sonmez, S. (2010). Effects of conventional and organic fertilization on 
spinach (spinacea oleracea l.) growth, yield, vitamin c and nitrate concentration during 
two successive seasons. Scientia Horticulturae, 126(4), 415-420. doi: 
10.1016/j.scienta.2010.08.010

Gallie, D. R. (2013). Increasing vitamin c content in plant foods to improve their 
nutritional value—successes and challenges. Nutrients, 5, 3424-3446. doi: 
10.3390/nu5093424

Ren, J., Chen, Z., Duan, W., Song, X., Liu, T., Wang, J., Li, Y. (2013). Comparison of 
ascorbic acid biosynthesis in different tissues of three non-heading Chinese cabbage 
cultivars. Plant Physiology and Biochemistry,73, 229-236. doi: 
10.1016/j.plaphy.2013.10.005
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The effect of micro-gravity on plant growth

Santosh Krishnan

Gwyneth Schloer

Two major stimulants in plant growth are gravitropism and phototropism.  Previously, 
NASA found that plants will grow properly in zero gravity if exposed to light.  Therefore, 
the experiment was focused on how plants grew under micro-gravity and the absence of 
light.  In this experiment, basil and tomato were inserted into a gel and were left in either 
a micro-gravity chamber or a box in a dark room for a period of nine days.  Every three 
days, the root and plant growth were observed.  At the end of the nine days, the roots 
were measured, weighed, and the cell structure was observed.  This experiment is 
important because it shows that if circumstances require plants to be grown in space, we 
know how important it is to have them exposed to light.  This can be deduced through 
results that show sporadic plant growth when exposed to micro-gravity without light.

Wolff, S., Coelho, L., Karoliussen, I., & Jost, A. (2014, May 5). Effects of the 
Extraterrestrial Environment on Plants: Recommendations for   Future Space 
Experiments for the MELiSSA Higher Plant Compartment. Retrieved March 2, 2015, 
from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4187168/ 

Kern, V., & Sack, F. (n.d.). Effects of spaceflight (STS-87) on tropisms and plastid 
positioning in protonemata of the moss Ceratodon purpureus. Retrieved March 1, 2015, 
from http://www.ncbi.nlm.nih.gov/pubmed/11596637

Mortley, D., Bonsi, C., Hill, W., Morris, C., Williams, C., Davis, C., ... Wheeler, R. (2008, 
May 1). Influence of Microgravity Environment on Root Growth, Soluble Sugars, and 
Starch Concentration of Sweetpotato Stem Cuttings. Retrieved March 2, 2015, from 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827937/
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The Effect of Insects and Soils on Carnivorous Plants

Kelsey Krueger

The purpose of this experiment was to see if pitcher plants can use the nitrogen in the 
soil to replace the lack of insects consumed. The hypothesis for this experiment is: If the 
insect population dramatically plummeted then pitcher plants could use the nitrogen in 
soil for nutrients to replace the lack of insects consumed. The procedure is as followed: 
18 pitcher plants were split into three groups of six at random. Group one was the control 
group. These pitcher plants had acidic soil, were fed insects, and were provided with 
plenty of sunlight and water. Group two: had nitrogen rich soil, were fed insects, and 
were provided with plenty of lighting and water. Group three: had nitrogen rich soil, were 
not fed insects, and were provided with plenty of sunlight and water. Every Sunday all six 
pitcher plants in each group were measured in cm. The data was collected from 
November 2, 2014 to February 1, 2015. In this amount of time the average result of each 
group’s growth in height is: group one – 4.7cm; group two – 4.45cm; group three – 
5.32cm. The average results of each groups growth in the leaf’s length is: group one – 
0.52cm; group two – 0.45cm; group three – 0.67cm. Lastly, the average results for each 
groups growth of the leaf’s width is: Group one – 0.6cm; group two – 0.55cm; group 
three – 0.78cm. In conclusion, this experiment did not prove the hypothesis true because 
there are not enough data to prove it.
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The Effect of Potassium on the Nutrient Levels of Beta Vulgaris (Alto Beet Plant)

Michael Lamana

Caitlin Ruby

This experiment tested the effect of Musa acuminate tea (independent variable) on Beta 
vulgaris. Musa acuminate was selected for its high potassium content. On day 4, 50 ml 
of compost tea was added to each of 150 Beta vulgaris seedlings in the experimental 
group bi-weekly for 21 days. 50 ml H2O was added to the control group of Beta vulgaris 
plants bi-weekly for 21 days. At day 21, plant nutrient level in tissue (dependent variable) 
was analyzed using LaMotte tissue analysis. The mean for the experimental group was 4
 and 3.5 for the control. Soil analysis and  spectrophotometry were conducted, indicating 
low nutrient levels. Mean biomass of the experimental group was 1.075 and 0.94 for the 
control. A spectrophotometer was used to determine potassium levels. Resulting t-test 
for potassium was 2.236. And for biomass was 0.3820. This research suggests that the 
addition of potassium fertilizer does not have a significant impact on the nutrient levels in 
Beta vulgaris. Experimental groups had lower nutrient levels than the control. Further 
research could be done to validate the research.  Being able to balance different 
amounts of potassium is vital to plant nutrition and nutrients in people. Too much of one 
nutrient can be detrimental to organisms, as suggested in this research. Beta vulgaris 
plays an immense roll in the global agricultural economy. Beets are used widely in 
everyday consumption, equine feeds and plant-based pharmaceuticals. Understanding 
micro and macro nutrient distribution can potentially help create healthier plants, add 
nutritional value and yield greater production.

Ball, M. C., Chow, W. S., & Anderson, J. M. (1987). Salinity-induced potassium 
deficiency causes loss of functional photosystem II in leaves of the grey mangrove, 
Avicennia marina, through depletion of the atrazine-binding polypeptide. Functional Plant 
Biology, 14(3), 351-361.

Fielding, C. Langdon. "Potassium homeostasis and derangements." Equine Fluid 
Therapy (2015): 27-44.

Wright, P. R. (1999). Premature senescence of cotton (Gossypium hirsutum L.)–
Predominantly a potassium disorder caused by an imbalance of source and sink. Plant 
and soil, 211(2), 231-239.
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The Effect of Solanum lycopersicum Life Stage and Attack Frequency of Manduca 
quinquemaculata on the Concentration of Herbivore Induced Plant Volatiles (HIPVs)

Kathryn Lee

All plants have the ability to emit small quantities of VOCs from their leaves, flowers, 
fruits, or even roots.  Defensive VOCs, known as herbivore induced plant volatiles 
(HIPVs) are produced and stored in the leaf capillaries of plants.  These HIPVs, which 
change in concentration depending on the plant species, herbivore species, and strength 
of the herbivore attack, can be measured and identified.  The research problem is to 
measure the changes in the concentration of HIPVs stored in the leaves of Solanum 
lycopersicum (Tiny Tim tomato plants) depending on whether or not the larvae of 
Manduca quinquemaculata (tomato hornworms) were present, the stage of life of the 
plants, and the frequency of attack of the hornworms.  50 hornworms were released into 
a tank containing 10 plants. Half of the plants were replaced at each stage of life, while 
the other half were used as repeated trials to measure the effect of the frequency of 
attack on plant defenses.  Five tomato plants were kept in isolation as control trials.  The 
concentrations of HIPVs were collected through the use of Soxhlet extraction method 
using 80 mL of a hexane-isopropyl alcohol solvent on clipped leaf samples and then 
running the absolute in the FTIR.  Data collection continues, but current trends 
demonstrate that life stage may play a result in HIPV concentration.  From this 
knowledge, agriculturalists can hopefully develop new natural ways to biologically 
engineer crops that can resist herbivore attacks through releasing a greater quantity of 
HIPVs of greater quality.

Gong, B., & Zhang, G. (2014). Interactions between plants and herbivores: A review of 
plant defense. Acta Ecologica Sinica, 34(6), 325-336. doi: 10.1016/j.chnaes.2013.07.010

Maffei, M. E. (2010). Sites of synthesis, biochemistry and functional role of plant 
volatiles. South African Journal of Botany, 76(4), 612-631. doi: 
10.1016/j.sajb.2010.03.003 

Paré, P. W., & Tumlinson, J. H. (1999). Plant volatiles as a defense against insect 
herbivores. Plant Physiology, 121, 325-331.

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

1712X12
Plant Sciences

1700

LCPS RSEF OFFICIAL ABSTRACT - 2015



The Effect of Cold Stratification Time and Temperature on the Germination of Asimina 
triloba (Paw Paw) Seeds

Jamie Malloy

The Asimina triloba tree is a small fruit-producing tree native to North America. In 
addition to producing an edible fruit, the twigs are a source of acetogenins that can aid 
the development of anti-cancer drugs and botanical pesticides. This is a slow growing 
tree that is difficult to germinate. The purpose of this experiment was to test two different 
variables, length of time and the temperature in which the seeds were stratified, on the 
germination of Asimina triloba seeds. If cold stratification time increased, then a higher 
percentage of germination for the seeds was likely. The seeds were expected to 
germinate the best after being stratified at 2?C. Variables that simulate conditions 
associated with winter were anticipated to have a higher rate of germination, because 
the dormancy of the seed is broken during cold weather. This experiment had two 
variables and one control group. The control group contained seeds that were not cold 
stratified. These seeds provided a baseline for the variables to be compared. Thirty 
seeds were stratified at three different temperatures of -19?C, 2?C, and 15.5?C. Ten 
seeds were taken out of each temperature location at 30, 60, and 90 days. The seeds 
were then planted and observed for 6 weeks for signs of germination, and the data was 
recorded. The data rejected the null hypothesis, therefore supporting the hypothesis. 
Greater cold stratification time at 2?C increases the germination of the seeds. 
Experimentation demonstrated favorable environments for the germination of Asimina 
triloba seeds and what humans can do to speed up the process.

Layne, D. (1995). Pawpaw. Retrieved from http://www.hort.perdue.edu: 
http://www.hort.purdue.edu/newcrop/CropFactSheets/pawpaw.html

Callaway, M. (1996). Pawpaw. Retrieved from http://www.crfg.org: 
http://www.crfg.org/pubs/ff/pawpaw.html

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
the above properly reflects my/our own work (digitally signed).

1713X10
Plant Sciences

1700

LCPS RSEF OFFICIAL ABSTRACT - 2015



The Effect of Fruit Based Fertilizers on the Level of Nitrogen in the Soil Levels of 
Potatoes Grown Within Boxes

Jorge Martinez

In this experiment a test was done to determine if pineapple compost could increase 
nitrogen levels in the soil. Using two potato grow boxes, the test was conducted over a 
three week period. The control was watered with regular unaffected water. The 
experimental was watered with one gallon of water mixed with one cup of pineapple 
compost mixture. The pineapple mixture was one kg of pineapple scraps, one kg of 
brown sugar, and one gallon of water which was allowed to sit in a dark room for one 
week.  After the three week trial was over,  the soil within the grow boxes that the 
potatoes had been growing in was collected and mixed from separate parts in the boxes. 
 A nitrogen test was then conducted on both soils five times to collect results. The 
experimental  tests come revealed low nitrogen, while the control results data was two 
low, one medium-low, and one medium. In conclusion the results of this experiment 
indicated  that the pineapple compost mixture had removed vital nutrients in the soil 
instead of adding them.

Collins, J. L. (1961). The pineapple: botany, cultivation and utilization. The pineapple: 
botany, cultivationand utilization.

Dean, A. L. (1930). Dean, A. L. (1930). Nitrogen and organic matter in hawaiian 
pineapple soils. SoilScience, 30(6), 439-442.

Warman, P. R., & Havard, K. A. (1998). Yield, vitamin and mineral contents of 
organically andconventionally grown potatoes and sweet corn. Agriculture, ecosystems & 
environment, 68(3),207-216.. SoilScience, 30(6), 439-442.
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The Effect of the Arrangement of Tomato and Onion Seeds on Growth of Tomatoes

Albert Mullan

Companion planting is the process of planting different crops in a close proximity in order 
to increase the growth and health of at least one of the plants. Companion planting has 
been demonstrated to provide benefits to gardeners and farmers in the areas of pest 
control, weed management and crop yields. However, less research has been done on 
how to plant these companion plants. This project takes into consideration seed ratio and 
arrangement so as to maximize plant growth and health. For this experiment four 
planting arrangements of tomato and onion seeds were done.  The heights of these 
tomato plants were then compared to the height of tomato plants grown on their own to 
determine an optimum planting arrangement. In all cases mean height of the tomato 
plants planted with onions were higher at the end of the experiment then the tomato 
plants in the control group.  For this experiment an ANOVA statistical test was done. The 
p value of the test was less than 0.05 meaning there was a significant difference 
between flats B-E and the control flat A, with flat C having the highest mean. It was 
demonstrated that when planted in an alternating fashion the height of the tomato plants 
were the highest and the healthiest. This study can be further researched by testing 
other plants to see if they have the same effect.

Cunningham, S. (1998). Chapters 1 -3 found online http://books.google.com/books?
id=NdEPSUWNB7sC&dq=companion planting&lr=&source=gbs_navlinks_s. In Great 
Garden Companions: A Companion Planting System For A Beautiful, Chemical-Free 
Vegetable Garden (p. 278). Rodale.

“Interactions, Plant-Plant” Plant Sciences. Ed Richard Robinson. New York: Macmillian 
Reference USA 2001. Science in Context Web 22 Sept 2014

Kuepper, G., & Dodson, M. (2001). COMPANION  PLANTING:  BASIC CONCEPTS & 
RESOURCES. ATTRA. Retrieved September 28, 2014, from 
http://asu.edu/fm/documents/arboretum/CommunityGardenATTRACompanionPlanting.p
df
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The Effect of Different Planting Depths on Phaseolus Vulgaris on Green Beans

Hanna Ortmann

The purpose of this project is to determine the most effective planting depth for 
Phaseolus vulgaris.? This relates directly to farming because planting each seed at the 
optimal depth is essential for producing health and profitable crops. The null hypothesis 
states that there is no significant difference between the depth of the Phaseolus vulgaris 
seeds at the recommended planting depth (5.08cm) and the four other planting depths 
(ground surface, 10.16cm, 2.15cm, 7.62cm). The alternative hypothesis states that there 
is a significant difference between the depth of the Phaseolus vulgaris seeds at the 
recommended planting depth and the four other planting depths. The method used in 
this project required planting ten seeds (two for each depth) of green beans in plastic 
cups. Plants were watered daily and allowed to grow for 20 days.?? After 20 days, a t-
test assuming equal variances was performed indicating that the p-two value (0.6) 
greater than ?0.05, so the null hypothesis was accepted, meaning there was no 
significant difference between each trial.? In conclusion, though the statistics support the 
null hypothesis, there were distinct physical differences between the beans produced in 
each plant trial. Limitations involving this project were the lack of repeated trials to further 
support the findings derived from this experiment. Further extensions would be to plant 
different species of seeds to determine if there are unique planting depths and possibly 
correlate these results to seed size.

"Home Garden Green Beans (C?1006)."?Home Garden Green Beans. University of 
Georgia Cooperative Extension. Web. 07 Apr. 2014. 

Leubner, Gerhard. "The Seed Biology Place - Seed Structure and Anatomy."?The Seed 
Biology Place - Seed ? Structure and Anatomy. The Seed Biology Place, 12 Mar. 2005. 
Web. 07 Apr. 2014. 

Scholasticus, K. "Life Cycle of a Bean Plant."?Buzzle. Buzzle.com, 15 Apr. 2009. Web. 
06 June 2014.
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The Effect of Fish Emulsion Fertilization on the Growth of Beefsteak Tomato Plants

Sara Potterfield

Compared to a standard industry non-organic fertilizer like 20-10-20, fish emulsion may 
be a superior organic alternative. Large aquaculture farms could provide a link in a 
sustainable agriculture cycle that supplies this product to growers. This experiment 
compared different fertilizers and their influence on plant biomass. The independent 
variable was the type of fertilizer applied. The dependent variable was the biomass of the 
beefsteak tomato plant after treatment. The constants were the tomato plants, the 
amount they are watered, and their growth environment. In conducting the experiment, 
the plants were first sown in soilless media. Each pot was sown with two beefsteak 
tomato seeds. All plants were watered with tap water until they were big enough to start 
treatment. Then on day 16, plants in each group were watered with 200 ml of their 
prescribed treatment (control group: tap water; experimental group number 1: 20-10-20; 
experimental group number 2: fish emulsion). On day 23, the plants were harvested at 
soil level and weighed. The data supported the hypothesis that if fish emulsion is used to 
fertilize beefsteak tomato plants, the biomass of the plants will be larger than the 
biomass of the plants grown with 20-10-20 water soluble fertilizer or plants with no 
fertilizer. Statistical analysis using T-tests for fish emulsion and 20-10-10 were -1.86532 
and 0.767772, respectively, confirming the hypothesis. With the increased interest in 
sustainable agriculture, harvesting fish emulsion as fertilizer aquaponics may provide an 
economical and environmentally friendly way to grow plants and fish while maintaining 
an ecofriendly system.

Abbasi, P. A., Conn, K. L., & Lazarovits, G. (2004). Suppression of Rhizoctonia and 
Pythium  damping-off of radish and cucumber seedlings by addition of fish emulsion to 
peat mix or soil. Canadian Journal of Plant Pathology, 26(2), 177-187.

Advantages and Disadvantages of using Organic Fertilizers. (2007, January 1). 
Retrieved January 23, 2015.

Bertin, N. (1998). Annals of Botany. Short and Long Term Fluctuations of Leaf Mass Per 
Area of Tomato Plants- Implications for Growth Models.
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The Effect of Fungicide and Disease Resistant Cabbage Plants on the Spread of the 
Fungus Alternaria Alternata on Cabbage Plants

Anna Rossman

Plants everywhere are destroyed by fungal diseases, killing fields of crops, home 
gardens, and more. There are many means of prevention of the spread of these 
diseases used, such as chemicals and hybrid plants, but which one is the most 
effective? This project tests the effect of fungicide and specially bred disease-resistant 
cabbage plants on the spread of the fungus, Alternaria Alternata, which is more 
commonly known as leaf spot, to determine which disease resistant technique is the 
most successful. Each group of cabbage plants (independent variable); the unchanged 
cabbage plants (control), the disease resistant plants, and the plants sprayed with 
fungicide were infected with the fungus. The length of time it took for the cabbages to be 
infected (dependent variable) was recorded for each group. My hypothesis was that the 
specially bred disease-resistant cabbage plants would resist the spread of disease the 
most effectively, taking the longest time to be infected. The experiment is still being 
tested, so the results and conclusion have yet to be discovered.

http://www.google.com/url?
sa=t&rct=j&q=&esrc=s&source=web&cd=5&ved=0CCwQFjAE&url=http%3A%2F%2
Fwww.researchgate.net%2Fprofile%2FMarcin_Nowicki2%2Fpublication%2F232068880
_Alternaria_black_spot_of_crucifers_Symptoms_importance_of_disease_and_perspectiv
es_of_resistance_breeding%2Flinks%2F0fcfd50753abc506f9000000.pdf&ei=a2jzVIC8
ILKBsQTnn4H4Ag&usg=AFQjCNHXcwvrNtvOEKv5Ivb1GuOcv4XN_w&sig2=2NGb7UsJ
5zWlLs9bCF_stA&bvm=bv.87269000,d.cWc

http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_appendixB.pdf

MG13 Preventing and Managing Plant Diseases | University of Missouri Extension?
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The Effect of Cold Severity on the Growth of Key Lime Trees Grafted to Carrizo 
Rootstock

Blair Smith

During 2014, the price of limes inflated substantially due to frosts in Mexico, the leading 
provider of limes for American grocery stores. With prices soaring from $30 to $200 a 
crate in some cases, many restaurants, grocery stores, and farmer’s markets were 
forced to raise prices. So the question is, how does one improve the stability of lime 
growth? This project aims to determine the effectiveness of the carrizo rootstock (known 
for its ability to resist nematodes and the cold) on the growth of key lime trees. To test 
cold resistance, two experimental groups of key-lime-carrizo rootstock/budwood grafted 
plants will be subjected to varying degrees of a simulated frost; one group will be tested 
at 40 degrees Fahrenheit, and the other at 30 degrees Fahrenheit. The frost will occur 
after the graft has healed on each plant, and observation of growth will continue 
thereafter. My hypothesis was that the group subjected to the warmer frost would grow 
quicker than those subjected to the 30 degree frost. If my hypothesis proves true, the 
approximate range of cold hardiness of the carrizo rootstock will be determined. This 
experiment is currently undergoing observation, and as such, data is not yet conclusive.

Lemon Rootstock Trials in Arizona
http://goo.gl/cTEvVE
 
Is the Lime and Endangered Species?
http://goo.gl/hD0KKQ
 
Scion-Root Compatibility
http://goo.gl/YMeogP
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The Effect of Apple Growth Position in Trees on Carbohydrate Content and Structure

Sarah St Pierre

Harvested around the world, apples are an important staple in the human diet, providing 
carbohydrates and other nutrients to the body. Stages of apple growth are largely 
dependent on sun exposure, allowing photosynthesis to occur and causing the fruit to 
ripen. Increased levels of carbohydrates, most notably glucose and starch, affect the 
taste of apples and influence the correlating economics of growing and harvesting apple 
trees. 
 The purpose of this research was to determine whether there is a connection between 
an apple’s position on the tree and its carbohydrate content, as well as carbohydrate 
structure. Two different species of apples were tested, at three different growth positions 
in a tree. Five reagents were used to test the presence and type of carbohydrates within 
the apples and a light spectrophotometer was used to quantify the data.
 Statistical analysis via t-test indicated a consistent significant difference between 
carbohydrate content of apples at low and high positions in the trees, but not always 
between low and middle or middle and high positions. For example, the Bial’s test 
revealed a higher concentration of pentoses in higher growing apples than in low. 
Further research could indicate the prevalence of an apple’s nutrients on the color of its 
peel and its perceived health to the consumer. Worldwide, this is important to orchardists 
and the economics of the timing of harvesting apples based on growth position in the 
tree.

Nordqvist, J. 2004. What are the health benefits of apples. Available online at 
http://www.medicalnewstoday.com/articles/267290.php 

Lee, C. 2012. Common nutrients and nutraceutical quality of apples. Available online at 
http://www.sciencedirect.com/science/article/pii/S0308814610006138

Slavin, J. and B. Lloyd. 2012. Health benefits of fruits and vegetables. Available online at 
http://advances.nutrition.org/content/3/4/506.full.pdf+html
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The Effect of Electricity on Phaseoulus Vulgaris Plant Growth

Quincy Stiles

Luke Van Leeuwen

Common ingredients given to plants for optimal growth include water, sunlight, and 
nutrients, but what about electricity? Our experiment observes how bean plant growth
(dependent variable) is affected when plants are exposed to various amounts of 
electricity(independent variable). Plants in group one were provided 9V of electricity for 
ten minutes, and group two was provided 9V for five minutes. No electricity was given to 
group three, which acted as a control group. Our hypothesis was that plants exposed to 
greater amounts of electricity would experience the greatest growth. Results thus far 
have supported this statement. One week after planting, plants from group one(ten 
minute group) were an average of 12.519cm tall, plants from group two(five minute 
group) were an average of 8.5cm, and plants from group three(control group) were an 
average of 4.867cm. Now, nearly three weeks after planting, plants exposed to electricity 
are about 2cm taller than those not exposed. However, our experiment is not complete, 
and the plants are still growing. We expect to see similar results that support our 
hypothesis as we continue the experiment.

Plant Care Guides ::. The National Garden Association, 1 Jan. 2014. Web. 11 Dec. 
2014.
Phipps, Nikki. "What Makes Plants Grow: Plants Growing Needs." Gardening Know 
How. 14 Nov. 2014. Web. 12 Dec. 2014.
Nelson, Robert. "Electro-Culture: Stimulation of Plant Growth with Electricity, Magnetism, 
Sound, &c." Electro-Culture: Stimulation of Plant Growth with Electricity, Magnetism, 
Sound, &c. Rex Research. Web. 12 Dec. 2014.
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The Effect of M. aquifolium on the growth of M. luteus, E. aerogenes, S. epidermidis and 
E.coli K12

Ann Varghese

Herbal medicine has been used for hundreds of years, is highly effective, and has 
significantly fewer side effects than modern medicine. Mahonia aquifolium is one of the 
many plants that have been used in herbal medicines. This experiment tested the 
efficiency of M. aquifolium as a bactericide for bacteria found in common infections. 
Extracts were made from the root and stem of M. aquifolium. Then M. luteus, S. 
epidermidis, E. aerogenes, and E. coli K12 were grown in 96-well microtiter plates with 5, 
10, 15, or 20% extract in Luria broth, with 8 trials per treatment group. Additional wells 
contained the four concentrations of extract without bacteria and each bacterial species 
without extract. The percentage of absorbance was measured using a 
spectrophotometer at 600 nM to measure bacterial concentration. Bacterial growth was 
inhibited by the 5% stem extract in M. luteus, S. epidermidis, E. aerogenes and E. coli, 
(P less than 0.05). Bacterial growth was inhibited by the 5% root extract of M. luteus, E. 
aerogenes and E.coli (P less than 0.05). In the root extract of S. epidermidis, bacterial 
growth was not inhibited (P value greater than 0.05).  Extract of M. aquifolium root and 
stem inhibited growth of these bacteria.  
Further research can also be done by combining plant extracts and modern medicine to 
test synergistic effects. In turn furthering modern medicine.

Zahnmed, S. (2007). Antimicrobial activity of Mahonia aquifolium and two of its alkaloids 
against oral bacteria. Retrieved November 22, 2014 from 
http://www.ncbi.nlm.nih.gov/pubmed/18072463

Zahnmed, S. (2007). Antimicrobial activity of Mahonia aquifolium and two of its alkaloids 
against oral bacteria. Retrieved November 22, 2014 from 
http://www.ncbi.nlm.nih.gov/pubmed/18072463

Allahghardi, T., Owila, P., Pasooli, I., Nadooshan, M., Ghazanfari, T., Taghizadeh, M., & 
Astaneh, S. (2010, March 1). Antimicrobial property, antioxidant capacity, and 
cytotoxicity of essential oil from cumin produced in Iran. Retrieved December 11, 2014, 
from http://www.ncbi.nlm.nih.gov/pubmed/20492235 doi: 10.1111/j.1750-
3841.2009.01467.x.
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