Determination of Sugar Content 
in Commercial Beverages Using Density
Background Information
Commercial beverages with high sugar content, such as fruit juices, iced tea, lemonade, thirst quencher drinks, or carbonated beverages, are used in this activity. Through the use of distilled water, and standard solutions, we will use graphical analysis to determine the percent by mass of sugar in three of these beverages.

Pre-lab Questions

1) Define the terms:

a Solution

b Solvent

c Solute

d Percent by mass (concentration unit)

2) What are the two main ingredients in most commercial sodas?

Materials

· 10-mL graduated cylinder (red base)

· pipettes

· distilled water

· standard aqueous sucrose solutions (10, 20, 30 % m/m)

· commercial beverages

· digital balance

Safety

Although the solutions are very safe in this experiment, students should wear goggles at all times because of the glassware that is used.

Procedure

1. Measure the mass of an empty dry 10-mL graduated cylinder.

2. Add distilled water to the graduated cylinder to the 10 mL mark. Be sure to use the bottom of the meniscus.

3. Completely dry the outside of the graduated cylinder and measure the mass of the cylinder and liquid.

4. Pour the water into the sink, and dry the graduated cylinder as much as possible.

5. Repeat steps 2-4 with the standard sucrose solutions. Be sure to label the data table correctly with the proper concentrations. Return the sugar solutions to their original containers.

6. Repeat steps 2-4 with the commercial beverages. Pour the samples into the sink.

7. Before leaving the lab, copy the amount of carbohydrates per serving and the serving size from each beverage label.

Data and Calculations

	Data Table 1 Group Data
	Mass

	Empty graduated cylinder
	

	Graduated cylinder and distilled water
	

	Graduated cylinder and _______% m/m sucrose solution
	

	Graduated cylinder and _______% m/m sucrose solution
	

	Graduated cylinder and _______% m/m sucrose solution
	

	graduated cylinder and beverage 1 ______________
	

	graduated cylinder and beverage 2 ______________
	

	graduated cylinder and beverage 3 ______________
	


Data Analysis  Directions: Show work for each calculation.
1. Calculate the mass of each of the 10.00 mL aliquots.

2. Calculate the density of the distilled water and of each solution (and beverage)

3. Construct a graph using the distilled water and each sucrose solution. Plot the density on the Y-axis in units of g/mL versus the % by mass sucrose concentration on the X-axis. A linear relationship should be obtained. This step can be performed using Graphical Analysis, a spreadsheet, or a sheet of graph paper)
4. Using a graphing calculator or Graphical Analysis, perform linear regression to determine the formula of the best-fit line. Also include the appropriate units of each value.

5. Using the density of each beverage, calculate the percent sucrose in each. Using the equation for the line that you generated in question 4, solve for the X value for each beverage by substituting the density of each beverage as the Y. (Show all work and include appropriate units on each number)


Results and Conclusions

1. To make the 10% m/m sucrose solution, 10 grams of sugar was added to a container and 90 grams of distilled water was added. The solution was shaken until the sugar dissolved. Describe how to make the 20% m/m and 30% m/m solutions.

2. According to your results, which commercial beverage contains the most sugar per serving? Which one contains the least sugar per serving? Were these values surprising? Be specific.

3. What are major assumptions needed in this experiment? Are these assumptions valid? Use data from the lab to support your answer.

4. a) Describe the following graphing terms: interpolation, extrapolation.
b) Which procedure(s) from (a) was used in this lab? Be specific.

