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Sugar Content in Beverages

Physical Behavior of Matter Lab

Pre-Lab Discussion:


Nutritionists have recently raised concerns about the increasing popularity of sodas, fruit drinks, and other beverages due to their high sugar content.  Do you know how much sugar is in your favorite drink?  


The density of a solution is based on the concentration of its solutes- meaning how much solute (solid) is dissolved in the solvent (liquid).  If the density of a solution is plotted on a graph versus the concentration of the solute, a trend will be evident- density is proportional to concentration.  This graph is called a calibration curve and it will show a straight-line(direct) relationship between the density of a solution and the concentration of solute.  A calibration curve can then be used to determine the concentration of solute in an unknown solution whose density has been measured.

Purpose:


The purpose of this lab is to combine your knowledge of density and concentration to determine the relationship between sweetness and sugar concentration.  You will create a calibration curve using known concentrations of sugar & water and then use it to determine the sugar concentration of several drinks by comparing their densities to the calibration curve.  The experimentally-determined percent of sugar for the drinks will be compared to the sugar content found on their respective nutritional labels.

	Equipment:
	
	Materials(various):

	2 Beakers (250-mL)
	
	Cola(flattened)

	Balance
	
	Cool-Aid or Hawaiian Punch

	Thermometer
	
	Sports Drink

	25-mL Graduated Cylinder
	
	Juice


Safety:

There are minimal safety concerns with this lab.  Be aware with your glassware.

Procedure:

1. Obtain two different sweetened beverages from the available stock and record the name brand on your data table.  If you choose a carbonated drink, make sure it is flattened before conducting your measurements.

2. Place a clean 25-mL graduated cylinder on the balance and hit the “tare” or “zero” button.

3. Fill the cylinder to about the 10.0 mL with a beverage and record both the volume and the mass.  You do not need to be exact, but you must record the exact amount.

4. You will need to calculate the density of your drink by dividing the mass by the volume. If you got exactly 10.0 mL in the cylinder, the math should be simple.

5. Re-zero the balance and add about another 10.0 mL of the same beverage.  Record the mass.  For the second measurement of the volume, subtract your original measurement(~10.0 mL) from the new measurement.

6. Once you calculate the density of your beverage for the second measurement, calculate the average density by adding the density of the first measurement to the density of your second measurement and divide by two.

7. Clean your graduated cylinder and repeat the steps for your second beverage and record your data.

Data & Observations:

	
	Beverage #1 Name: 
	
	
	
	Beverage #2 Name: 
	

	A
	Volume 1:
	mL
	
	I
	Volume 1:
	mL

	B
	Mass 1:
	g
	
	J
	Mass 1:
	g

	C
	Density 1(B/A):
	g/mL
	
	K
	Density 1(J/I):
	g/mL

	D
	Volume 2:
	mL
	
	L
	Volume 2:
	mL

	E
	Actual Vol:(D-A):
	mL
	
	M
	E. Actual Vol:(L-I):
	mL

	F
	Mass 2:
	g
	
	N
	F. Mass 2:
	g

	G
	Density 2 (F/E):
	g/mL
	
	O
	G. Density 2 (N/M):
	g/mL

	H
	Density(C+G)/2: 
	g/mL
	
	P
	Ave. Density(K+O)/2: 
	g/mL


Analysis:

As part of the analysis, you will need to construct a graph of known densities versus percent sugar.  This is known as a calibration curve.  This will allow you to calculate the percent sugar content in your beverages.

1. Using the table below, plot the known density on the y-axis versus % sugar on the x-axis.  Be sure to use an appropriate scale for both axes.

	% Sugar
	1%
	5%
	10%
	15%
	20%

	Density
	1.002 g/mL
	1.018 g/mL
	1.038 g/mL
	1.059 g/mL
	1.081 g/mL


2.   Use a ruler to draw a “best fit” straight line through the data points.

3.   Use the graph to estimate the sugar concentration of the beverages you measured.  Locate the point on the y-axis that corresponds to the beverage density you calculated.  Follow that point on the y-axis across horizontally to where it meets the best-fit straight line that you have drawn.  Draw a straight vertical line from this point down to the x-axis.  Estimate and record the percent sugar for each beverage on the next page.

	Beverage 1:
	
	
	Beverage 2:
	

	% Sugar:
	
	
	% Sugar:
	


Conclusions and Questions:

1.
Think about each drink you have chosen and how sweet they would taste.

 
Which one would you expect to have a higher concentration of sugar?

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

2.
Consult the nutritional label for each drink.  It will label the sugar content in


grams of sugar per serving size.  This value can be converted to percent


sugar in the beverage by dividing the grams of sugar per serving size by


the volume of the serving size (in mL), then dividing by the measured


density of the beverage (g/mL) and multiplying by 100.



Example: A student measured the density of a certain beverage



measured density = 1.038 g/mL



Nutritional label = 42 g sugar per 355 mL



(42 g / 355 mL) x (1 mL/1.038 g) = 0.114 g sugar per gram of beverage



% sugar = 0.114 g sugar per g beverage x 100 = 11.4%

Calculate the % sugar in one of the beverages(your choice) using the grams of sugar per serving size from the nutritional label.

	% sugar of beverage:
	


3. Compare the % sugar that you calculated from the nutritional label to the value you obtained through your measurement.  Is your measured value higher or lower than what the nutritional label states?

________________________________________________________________

________________________________________________________________

3.  Calculate the percent error for this beverage using the formula on Reference Table T. Show work!

4.  This experiment studies the relationship between the density of a beverage to its sugar content.  What assumption is made about the other ingredients in the beverage?  Is this a reasonable assumption?  Why or why not?

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

Adapted from Sugar Content in Beverages-Density Analysis, Flinn Scientific, Inc 2007

