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The Effect of the Type of Monosaccharide on the Speed of CO2 Production in S. 
cerevisiae
 Sofia Difulvio

The Effect of the Type of Monosaccharide on the Speed of CO2 Production in S. cerevisiae

 

S. cerevisiae, also known as Baker’s Yeast, is commonly found in households and is
prevalent in the bread and wine industry. S. cerevisiae is unique in its ability to intake sugar 
and
produce carbon dioxide as a by-product (under acceptable conditions for growth). There are 
two
primary factors that affect S. cerevisiae’s ability to grow and produce carbon dioxide:
temperature and sugar concentration. The ideal temperature range for S. cerevisiae is 
between 30
to 35 C, and the ideal sugar concentration is directly correlated with the S. cerevisiae
concentration in a solution. While the general factors that affect CO2 production in S. 
cerevisiae
are well known, less is known about the different sugar pathways in S. cerevisiae, and their
differing speeds of sugar intake. Some studies have observed glucose to be consumed at a 
faster
rate than sucrose, while little is known about the uptake of xylose.

This experiment tested the effect of three prominent monosaccharides (xylose, glucose,
and sucrose) on the speed of CO2 production in S. cerevisiae, in order to further understand 
its
complex pathways in uptaking different sugars. Several sealed yeast solution jars were 
created in
order to isolate the CO2 produced by S. cerevisiae and measure its differing speeds. Yeast
solutions included a constant amount of S. cerevisiae, water (at optimal temperature), and
differing levels and types of either xylose, glucose, or sucrose depending on the trial. The
temperature and amount of yeast within each jar were held constant as much as possible. 
The
yeast, water, and sugar in the solution induced a reaction which produced carbon dioxide. 
The
CO2 concentration within the solution jars was recorded before and after the reaction. The 
speed
of CO2 production was then measured by taking the difference of the times required for the 
CO2
concentration (recorded by a CO2 probe) to increase by 5% for each monosaccharide 
compared
with the initial value.

Arroyo-López, F. N., Orlić, S., Querol, A., & Barrio, E. (2009, February 5). Effects of
temperature ph and sugar concentration on the growth parameters of saccharomyces
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The Effect of Temperature on the Bioluminescence of Dinoflagellates
 Abby Hall, Ashley Levine
As carbon emissions increase global warming, ocean temperatures will continue to rise 
steadily, which will affect all marine ecosystems, including the bioluminescence of pyrocystis 
dinoflagellates. If the dinoflagellates emit light in higher temperatures, then their 
bioluminescent properties could be utilized in the future to reduce carbon emission that 
contributes to global warming. In the experiment, the following materials were used: 250mL 
of dinoflagellates, hot plate, thermometer, heat lamp, pipette, and dark room. To start the 
experiment, a pipette was used to move a group of dinoflagellates into a test tube, which was 
placed in a hot water bath heated to their respective trial temperature (15.5°C, 16.6°C, and 
17.7°C). When they reached the correct temperature, they were removed from the hot water 
bath and agitated to observe the presence or absence of light. Each temperature was 
repeated for 15 trials and the data was recorded. The ANOVA test from the experiment 
resulted in a p value of 0.88649 which is greater than 0.5, therefore the null hypothesis was 
rejected, and temperature affected the light emission of dinoflagellates. These results mean 
dinoflagellates will continue to emit light as ocean temperatures rise, so their bioluminescent 
properties can be utilized in the future.
 
Carty, S., & Parrow, M. W. (2003). Dinoflagellate. Dinoflagellate - an overview | ScienceDirect 
Topics. Retrieved February 16, 2022, from https://www.sciencedirect.com/topics/earth-and-
planetary-sciences/dinoflagellate

Evers, J. (Ed.). (2012, October 9). Bioluminescence. National Geographic Society. Retrieved 
February 16, 2022, from https://www.nationalgeographic.org/encyclopedia/bioluminescence/

Latz, M. (n.d.). Dinoflagellate bioluminescence. Latz Laboratory. Retrieved February 16,
2022, from https://latzlab.ucsd.edu/bioluminescence/dinoflagellates/dinoflagellate-
bioluminescence/
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The Effect of Induced DNA Double Strand Breaks on the DNA Methylation and Decay 
of Arabidopsis thaliana
 Haseeb Tahir
Despite the prominence of the detrimental effects of aging, its causes aren’t entirely 
understood. The DNA damage theory of aging for instance has been challenged due to 
factors such as the longevity of cloned animals harboring the DNA of older organisms. An 
alternative theory suggests that DNA damage causes aging symptoms by disrupting 
epigenetic mechanisms regulating gene expression. While this has been studied in mice, it 
has yet to be determined if DNA damage causes similar epigenetic damage to plants 
compared to animals. In this study, 20 Arabidopsis thaliana each were grown on two separate 
MS Agar plates, one supplemented with the DNA Double Strand Break (DSB) inducing 
substance, bleomycin. The Arabidopsis thaliana were stratified in the dark for 3 days at 4°C 
then placed in a growth chamber for 14 days at 23°C with a 24 hour photoperiod. Leaves 
were measured for chlorophyll content using a chlorophyll meter. DNA samples were 
extracted from one Arabidopsis thaliana per plate. One sample from each was treated with 
sodium bisulfite to convert unmethylated cytosine to uracil and then thymine after PCR. 
Treated and untreated DNA samples were sequenced using the Rapid PCR Barcoding Kit 
and MinION Mk1C sequencer. Sequences were compared to deduce methylation percentage 
at CG, CHG, and CHH sites. Values were compared to percentages typical of the 
Arabidopsis thaliana genome to determine DNA methylation damage. A Comet Assay was 
conducted to determine the presence of DSBs. Results and analysis are pending.

Hayano, M., Yang, J., Bonkowski, M. S., Amorim, J. A., Ross, J. M., Coppotelli, G., Griffin, P. 
T., Chew, Y., Guo, W., Yang, X., Vera, D. L., Salfati, E. L., Das, A., Thakur, S., Kane, A. E., 
Mitchell, S. J., Mohri, Y., Nishimura, E., K., Schaevitz, L. … Sinclair, D. A. (2019). DNA break-
induced epigenetic drift as a cause of mammalian aging. bioRxiv. 
https://doi.org/10.1101/808659

Johnson, A. A., Akman, K., Calimport, S. R., Wuttke, D., Stolzing, A., & de Magalhães, J. P. 
(2012). The role of DNA methylation in aging, rejuvenation, and age-related disease. 
Rejuvenation research, 15(5), 483–494. https://doi.org/10.1089/rej.2012.1324

Takahashi, N., Ogita, N., Takahashi, T., Taniguchi, S., Tanaka, M., Seki, M., & Umeda, M. 
(2019). A regulatory module controlling stress-induced cell cycle arrest in Arabidopsis. eLife, 
8, e43944. https://doi.org/10.7554/eLife.43944
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Hemoglobin Oxygenation
 Aaron Fernandes, Jacob Taylor
Creatine and caffeine are often found in many workout supplements and have been 
linked to an increase in athletic performance. Caffeine and creatine have been 
shown to increase oxygen throughout the human body, by increasing the oxygen 
uptake during exercise and therefore increases blood oxygen. The main objective of 
this experiment is to see what their effects are on dissolved oxygen in hemoglobin 
mixture. An increase in blood oxygenation leads to increased physical performance, 
increased cerebral blood flow, and can help those whose blood can not carry enough
oxygen.The apparatus is constructed using a peristaltic pump, tubing, an open area, 
and dissolved oxygen sensor. The peristaltic pump mimics the heart and pumps the 
hemoglobin mixture through the system. The open area is where the mixture comes 
into contact with oxygen and where the dissolved oxygen sensor can take 
measurements . The tubes connect the entire system together. 

J Rico Santez, M Mendez Marco. (2000, February). Medicine Science Sports 
Exercise. Creatine enhances oxygen uptake and performance during alternating 
intensity exercise

https://pubmed.ncbi.nlm.nih.gov/10694120/ 

Chavez-Eakle, R. A., Graff-Guerrero, A., Garcia-Reyna, J.-C., Vaugier, V., & Cruz-
Fuentes, C. (2007, November 15). Cerebral blood flow associated with creative 
performance: A comparative study. ScienceDirect, 38(5), 519-528. 
https://www.sciencedirect.com/science/article/pii/S105381190700609X 

Bigland-Ritchie, B., & Woods, J. J. (1974, April 1). Integrated EMG and oxygen 
uptake during dynamic contractions of human muscles. Journal of Applied 
Physiology, 36(4), 475-9. 
https://journals.physiology.org/doi/abs/10.1152/jappl.1974.36.4.475 
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The Absorption of Bisphenol A in Heated Consumable Products
 Izzy Burley, Emma Gesell

Bisphenol A (BPA) is one of the most produced chemicals because of its use in the consumer
industry. BPA serves as a plasticizer, a substance that is added to a material to increase its 
flexibility. It’s found in epoxy resins that line metal cans and plastic consumer products, such 
as toys, water containers, and medical equipment. Prior research has shown that BPA is a 
hormone disruptor because of its similarity to the structure and function of the hormone 
estrogen. BPA binds to estrogen receptors and affects bodily processes, such as cell growth 
and reproduction. The purpose of this study is to determine which consumable product 
brands have the highest concentration of BPA in their packaging to create public awareness 
for what consumable products pose a risk to human health. When the products are heated, 
the BPA concentration is easier to measure because more leeches from the epoxy resin. The 
consumable products that recorded the highest BPA concentrations after being heated were 
found to frequently have parts (lid, can body) that would explain this high concentration. 
Seven of the nine consumable products tested were cans because there are few companies 
who still use BPA in plastic packaging. This is also the case with cans, explaining the 
challenge of finding canned goods without the “BPA-Free'' label on the outside. The plastic-
packaged consumable products were initially thought to contain BPA, but after being tested, 
it was found that they are BPA free. Although the number of brands that use BPA have 
decreased, there are still brands that use this chemical and continue to put the public’s health 
at risk. Further research will be done to measure the absorption of BPA in various bottled 
beverages at a high temperature to model those that are left in cars during hot days and the 
dangers that are associated.

Petre, A. (2018, December 17). What is BPA and why is it bad for you? Healthline. Retrieved 
February 7, 2022, from https://www.healthline.com/nutrition/what-is-bpa

Takao, Y., Lee, H. C., Kohra, S., & Arizono, K. (1970, January 1). Release of bisphenol A 
from food can lining upon heating: Semantic scholar. undefined. Retrieved February 7, 2022, 
from https://www.semanticscholar.org/paper/Release-of-Bisphenol-A-from-Food-Can-Lining-
upon-Takao-Lee/53d2d6ac16506a73eb6c9d92287bfe31c828b2b1

Vandenberg, L. N., Hauser, R., Marcus, M., Olea, N., & Welshons, W. V. (2007, July 31). 
Human exposure to bisphenol A (BPA). Reproductive Toxicology. Retrieved February 7, 
2022, from https://www.sciencedirect.com/science/article/pii/S0890623807002377

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).



702X12
Chemistry

700

LCPS RSEF OFFICIAL ABSTRACT - 2022
Analysis of Chemical-Based Chitin Extraction Methods for the Development of Plastic 
Alternatives
 Max Greenberg

In 2018, 26.97 million tons of plastics were landfilled in the United States alone (EPA, n.d.). 
This waste poses an immense threat to the environment due to its inability to decompose in a 
timely manner. In addition, 3.46 million tons of crustacean shell waste is produced annually 
from global gathering (Hongkulsup, 2016). Chitin is a biopolymer found primarily in 
crustacean shells, and a material created with it could be a potential solution to these 
dilemmas. However, extraction methods are still insufficient to be a legitimate option to rival 
plastic production at scale.

The objective of the experimentation was to determine how different chemical concentrations 
affected the chitin extracted from shrimp shells. Sulfuric acid was used in demineralization 
and potassium hydroxide in deproteinization. The strong acid was mixed with coarsely ground 
shrimp shells to remove the calcium carbonate. Afterwards, the strong base hydrolyzed the 
proteins, isolating the chitin.

The initial results displayed an increase in mass throughout the process. This error can likely 
be attributed to calcium sulfate and sulfuric acid remaining in the final massing. The results 
from an improved methodology with more thorough rinsing and filtration are still pending. Yet, 
prior experiments and the composition of shrimp shells dictate that the chitin is expected to 
be fifteen to thirty percent of the starting mass. The data from this investigation will establish 
which combination of concentrations is most effective. This information can be utilized to 
efficiently extract chitin to be used in the production of plastic alternatives.

Boarin-Alcalde, L., & Graciano-Fonseca, G. (2016). Alkali process for chitin extraction and 
chitosan production from Nile tilapia (Oreochromis niloticus) scales. Latin American Journal 
of Aquatic Research, 44(4), 683–688. https://doi.org/10.3856/vol44-issue4-fulltext-3

Ospina Alvarez, S. P., Ramírez Cadavid, D. A., Escobar Sierra, D. M., Ossa Orozco, C. P., 
Rojas Vahos, D. F., Zapata Ocampo, P., & Atehortúa, L. (2014). Comparison of Extraction 
Methods of Chitin from Ganoderma lucidum Mushroom Obtained in Submerged Culture. 
BioMed Research International, 2014, 169071. https://doi.org/2014/169071

Pachapur, V. L., Guemiza, K., Rouissi, T., Sarma, S. J., & Brar, S. K. (2016). Novel biological 
and chemical methods of chitin extraction from crustacean waste using saline water. Journal 
of Chemical Technology & Biotechnology, 91(8), 2331–2339. https://doi.org/10.1002/jctb.4821
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The Effectiveness of Naturally Produced Sunscreen Compared to the Effectiveness of 
Commercially Produced Sunscreen
 Vishruth Suriya
A lot of sunscreens have chemicals such as oxybenzone. This chemical is harmful to the 
coral in the reef and is a major factor in coral bleaching. The goal of this experiment is to 
make a reef-safe sunscreen that uses natural produce but still has the protective 
properties of sunscreen at the same level. I have made several changes to my sunscreen 
since I started this product. Originally, I didn't think that I would use mangoes or avocados 
but I eventually realized that I would have to use materials with antioxidant properties. I 
also was initially more ambitious and wanted to make a sunscreen that undoes the actions 
of the UV rays instead of blocking the UV rays. UV rays, when in the skin, kill parts of the 
DNA and I initially wanted to use products to repair the DNA faster than it can be 
destroyed. Eventually, I realized that this was not feasible and went instead for plants with 
antioxidant properties that could block and defend the skin from UV rays.

Watson, Kathryn. “Homemade Sunscreens: Can You Make One That Is Safe and Effective?” 
Healthline, Healthline Media, 10 July 2019, https://www.healthline.com/health/homemade-
sunscreen#effective-sunscreens.

Rendall, Jessica. “Sunscreen Recall 2021: Coppertone, Neutrogena and More.” CNET,
CNET, 5 Nov. 2021, https://www.cnet.com/health/personal-care/sunscreen-recall-2021-
coppertone-neutrogena-and-more/.

US Department of Commerce, National Oceanic and Atmospheric Administration. “What Is 
Coral Bleaching?” NOAA's National Ocean Service, 15 Mar. 2010, 
https://oceanservice.noaa.gov/facts/coral_bleach.html.
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