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Abstract

The purpose of the experiment is to find the relationship between types of sugar used in the

reaction and the growth of the yeast. If we combine the yeast and pure cane sugar, the yeast will

grow (more carbon dioxide) more than if we use other types of sugar because glucose is

the primary source of energy and yeast typically stays away from artificial sugars. I used

Vernier domes and carbon dioxide readers to measure the amount of carbon dioxide produced in

the reaction between the yeast and sugar. The measured amounts of yeast and water were put into

the Vernier dome, and the specific type of sugar was added, which was the changing independent

variable. Then the results were collected using the LabQuest 2 receiver. Four different types of

sugar were used in the experiments, one authentic sugar and three artificial sugars. The

experiment using the authentic sugar showed an increased amount of carbon dioxide produced in

the reaction chamber. The three artificial sugars showed consistently lower amounts of carbon

dioxide production than the authentic sugar trials.
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Introduction

I was interested in this project because I wanted to test the effects artificial sugar on the

growth yeast, which would represent the effects of artificial sugar on a human. This experiment

required active dry yeast, which is a species of a single-celled microorganism that consumes

sugars and starch and produces carbon dioxide. In the experiment, I used pure cane sugar and

three types of artificial sugar. Pure cane sugar is sugar directly extracted from a sugar cane plant.

Artificial sugar is sugar that has been artificially modified to create a desired substance, although

they are commonly made for nutritional replacement. If we combine the yeast and pure cane

sugar, the yeast will grow (more carbon dioxide) more than if we use other types of sugar

because glucose is the primary source of energy and yeast typically stays away from

artificial sugars.

Methods & Materials

To carry out this experiment the needed materials are, 24 active dry yeast packets (each ¼

oz), 24 containers of room temperature tap water (each 200mL), 5 tablespoons of pure granulated

sugar, 5 tablespoons of granulated saccharin, 5 tablespoons of granulated sucralose, 5

tablespoons of erythritol, 2 Vernier plastic domes, 2 Vernier carbon dioxide readers, one

LabQuest 2, clear scotch tape, and a pair of scissors (not necessary). The first step is to connect

the carbon dioxide reader to the LabQuest2 as it needs to warm up for about 90 seconds to get

accurate results and the timer should be set for 600 seconds or 10 minutes. The second step of

the experiment is to fill each Vernier dome with 200 mL of water. The next step is to add a few

pieces of scotch tape to the top of the dome lid (only one hole) to ensure no carbon dioxide is let

out. Next, add a tablespoon of one type of sugar to the water. The fifth step is to add the ¼ oz

packet of dry yeast into the dome. Quickly after adding the yeast to the water, the dome lid
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should be secured on and one carbon dioxide reader should be put into the top of the lid. Then

the timer on the LabQuest2 should be started. This process should be repeated five times for each

sugar. The same process is to be repeated, the only difference is that no sugar should be added

with the yeast, which is the control.

Results

The results of this experiment showed that the pure cane sugar made the yeast ferment

the best compared to the artificial sugars. The average PPM (Parts Per Million) for the pure cane

sugar was 7046.2 PPM. The three different types of artificial sugars used in the experiment all

produced a lower amount of carbon dioxide PPM compared to the pure cane sugar. The

Saccharin (Sweet N’ Low) produced 5302.6 PPM. The Erythritol (Swerve) produced 1683.8

PPM. The Suclarose (Splenda) produced 3775.6 PMM. The yeast growth with no sugar was

1368.6 PPM. The yeast did not grow very much with the artificial sugars compared to the control

which was the production of carbon dioxide with no sugar. The pure cane sugar is glucose, which

is a hexose and is able to enter the cells through hexose channel proteins, allowing it to enter the

yeast cells and ferment. The artificial sugars are not hexose sugars which means they are unable

to enter the yeast cells, not allowing the yeast to ferment.
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Conclusions

In conclusion, the experiment design was successful. The equipment I used during the

experiment worked exactly as needed and produced the necessary data to support my hypothesis.

If I were to do this experiment again, I would use a lesser amount of sugar in each trial, to find

the threshold where the sugar starts affecting the yeast reaction. I would also observe the

difference in temperature of the water in each experiment to see how that affects the amount of

carbon dioxide produced. One thing that may have altered the results of the experiment was the

temperature of the water that was combined with the yeast. To conclude, if we combine the yeast

and pure cane sugar, the yeast will grow (more carbon dioxide) more than if we use other

types of sugar because glucose is the primary source of energy and yeast typically stays

away from artificial sugars.
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