Determining the Amount of Sugar in Soft Drinks

Introduction: Sugars, especially glucose, are a major source of energy for all living things. Plants produce glucose by photosynthesis and convert that and other monosaccharides into various disaccharides such as sucrose (table sugar) or convert it into starch to store it more easily. Animals which eat these plants can make use of this energy source and also are attracted to the sweet taste and smell. We frequently add sugar to foods that normally and naturally do not have it (or have it only in small quantities) just because we crave the taste of it for its own sake. As our sugar consumption has risen in western nations, so have our rates of the “stress” diseases: diabetes and hypoglycemia, heart and circulatory problems, dental caries, malnutrition, decreased resistance to infections, etc.

Around 100 years ago, the average American consumed about 40 lb. of sugar per year. As of 1986, Americans were averaging a third of a pound of sugar per person (including children) per day, which comes to about 127 lb. per person per year. As of 1982, 25% of the average American’s intake of cane and beet sugar came from soft drinks. Soft drink consumption in the U. S. rose from 1.6 drinks per person per year in 1850 to 620 drinks per person per year in 1981. As of 1998, the average American sugar consumption has risen to 148 lb. per person per year, which is over 1/3 lb. or 600 Kcal per day! In this experiment, we will analyze a number of types of soft drinks to see how much sugar they contain.

Objective. To determine the amount of sugar in certain sodas by extrapolating from graphical data. The data we will graph is the density of various concentrations of sucrose solutions. 

Activity/Procedure:
A. Degassing soda
1.  Fill a labeled large test tube about ¾ full with your soda
2.  Place the test tube into the warm water bath for 10 minutes.

3.  When bubbles cease to form, removed the test tube and place it in the cool water bath until the temperature comes down to room temperature.

B. Finding density of sugar solutions
1. Mass a clean, dry 10 mL graduated cylinder. Record this as the initial mass of the cylinder

2. Pick the first solution, record the concentration in the data table, and then pour the sugar solution into the graduated cylinder and add water until the total volume is between 5 and 8 mL. Record this volume to the correct number of sig figs.
3. Mass the cylinder and record this mass in the data table.

4. Find the mass of the solution by subtracting the initial cylinder mass from the previous mass.
5. Determine the density by using the formula d=m/v (density equals mass divided by volume) and record this density in your data table 

6. Repeat the procedure above by using the other sugar solutions. Be sure to rinse your cylinder out each time. If you are using a different cylinder between trials you will need the blank mass (tare mass) of the new cylinder. 
7. For each solution, calculate the percent sugar by mass. (% by mass = mass sugar / volume of solution)

8. Graph your results by plotting the density of the solution vs. % mass of sugar using Excel. Keep in mind the independent variable (x-axis) is the concentration and dependent (y-axis) is density. Add a trendline to your graph along with the line equation and correlation value.

C. Finding the density of degassed soda 
9. Pour about 8 mL of your soda into your clean cylinder. Mass the cylinder and subtract the dry weight to determine the mass of each soda. 

10. Determine the density of your soda using the formula d=m/v. 

11. Using the graph that you have completed, determine the amount of sugar in your soda. 
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Data:

a. Initial mass of 10 mL graduated cylinder: ___________________ g

b. Data table for sugar solutions

	Trial
	Mass of Sugar/ volume solution (g/mL) 
	% sugar concentration
	Volume of Solution (mL)
	Mass of Solution and cylinder (g)
	Mass of Solution (g)
	Density of Solution (g/mL)
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	Pop
	XXXXXX
	XXXXXX
	
	
	
	


Graph:
1. Using Excel, input the data from % sugar concentration and density of solution.  Insert a table (scatter plot, no line) of the data using the % sugar solution as the independent variable (x-axis) and the density of each solution as the dependent variable (y-axis). 

2. Be sure to label the axes and title the graph appropriately
3. Right click on a data point and add a trendline. Include the equation of the trendline and correlation from under the Options tab
4. Using this equation, solve for the % sugar concentration of your pop. Include the graph as part of the lab.
Questions:

1. Explain the difference between an independent variable and a dependent variable on a graph.

2. From your data, what is the % sugar solution of your soda (actual yield)? 
3. Using the volume given on your soda container, calculate the theoretical % sugar solution (theoretical yield). You will need the sugar and volume per serving. 

4. Calculate the % error for your data.

5. Do you think the results of this lab might have been different if the soda was not de-gassed? How might your results been different? 
6. In 2000, the average American drank 53 gallons of soda in a year, approximately how much sugar is this according to the given % concentration of sugar in pop? Calculate the amount of sugar consumed in 1 day. (Assuming that your soda represented an average amount of sugar) 
