
Why is that drink yellow?  
Determining the concentration of food dye Yellow #5 (tartrazine) in commercial drinks. 
 
There are five goals for this lab experience: (i) learn how to quantify the amount of food dye in commercially-
prepared foods via the standard addition method, (ii) learn how to operate the visual spectrophotometers in the 
biochemistry lab, (iii) learn how to and test your ability to operate adjustable pipettes, (iv) practice graphing and 
linear analysis skills, (v) practice solution/dilution calculations. 
 
 
Color perception can be important to people when deciding what and how much of a particular food to consume. 
Realizing the necessity to make foods appealing to consumers, many food companies add chemicals to food 
preparations to “enhance” the color of their products. Color additives can be used to ensure a food’s color persists 
for long shelf lives or is retained during a cooking process. Color additives may also be used to give food a color 
that is completely different from that of the other ingredients (i.e., purple tomato ketchup). One common food 
dye is tartrazine (Yellow #5). Tartrazine gives food a lemony-yellow color. In addition to coloring food, tartrazine 
has been associated with some negative effects (e.g., changes to metabolism in liver and kidney tissues, reduced 
sperm counts and liter sizes among rodents, and behavioral changes in human children). Overall, significant 
additional research needs to be completed to draw significant conclusions against tartrazine as a food dye. The 
oral lethal dose (LD50; the amount of a substance required to kill 50% of a population) of tartrazine for rats is 
12.75 g of tartrazine per 1 kg of body mass [MSDS]. For reference, the oral LD50 for rats for table sugar 
(sucrose), table salt (NaCl), and cyanide (potent poison) are 29.70 g kg-1; 3.00 g kg-1; and 0.00152 g kg-1, 
respectively. Nevertheless, understanding, recognizing, and quantifying food dyes is an important component to 
modern nutrition and metabolism. 
 
Before Lab [to be completed in your lab notebook]: 

1. Determine the mass of tartrazine required to prepare 100 mL of 6.0 mM solution. 
 

2. During labs, we will use a ratio dilution notation (x:y) where x is the number of parts of original and y is 
the total number of parts in the final. Consider having a 100 mM stock solution, and you want to make a 
100 mL 1:10 dilution. You would mix 10 mL of 100 mM stock with 90 mL of water [this would be 10:100 
or 1:10]. The final concentration of the solution would be 10 mM.  

 
During this lab, you will make 50 mL of a 1:5 dilution of the 6.0 mM tartrazine solution.  

a. Determine the amount of stock 6.0 mM tartrazine solution to add to the 50 mL volumetric flask. 
b. What is the final concentration of tartrazine in the diluted solution? 

 
3. For this lab experience, you will be quantifying the amount of tartrazine (Yellow #5) in Mountain Dew. 

Mountain Dew appears yellow because photons with a “yellow” wavelength are transmitted through, while 
components of the drink absorb wavelengths of visible light in the “other color” wavelengths. We will use 
a spectrophotometer to measure the intensity of absorbance of photons at 422 nm (purplish color). 
Mountain Dew contains other components that may absorb at 422 nm other than tartrazine, and the drink 
is slightly turbid which causes light scattering. Taken together these interferences are called matrix effects 
and require special lab methods to account for. We will use the standard addition method to quantify 
tartrazine and correct for the matrix effects of Mountain Dew.  

 
For the standard addition method, equal amounts of diluted Mountain Dew are added to six glass test 
tubes. Next, increasing amounts of a tartrazine solution with a known concentration is added to each test 
tube. The volume of solution in each tube is taken to 3 mL with water.  A spectrophotometer is blanked 
with water, and absorbance of each solution is recorded at 422 nm. Imagine that the table in the following 
table represent a possible result.  
 
 



a. Make a scatter plot of absorbance at 422 nm vs. [tartrazine] (µM) (y vs. 
x) in Excel. Do not use Google sheets because you will not be able to 
produce acceptable graphs for your lab reports. Every campus computer 
has Excel loaded if you do not have a personal computer with Excel.  

b. Be sure to label the axes on the graph. 
c. Add a linear trendline to the data, and show the equation of the line and 

the correlation coefficient on the plot.  
d. Print the graph and attach it to your lab notebook with staples. 
e. Solve the equation of the line for the x-intercept [plug in a value of zero 

for y, and solve for x].  
f. Take the absolute value of the x-intercept. This is the concentration of 

tartrazine in the diluted Mt. Dew.  
g. The Mt. Dew used in this trial was a 1:4 dilution. What is the 

concentration of tartrazine in this example trial of Mt. Dew? 
 

4. Determine the amount of diluted tartrazine solution (1:5 dilution of 6.0 mM tartrazine solution as in 
question #2) needed in each of the six test tubes in the above table to give the needed final concentration 
of tartrazine. 

 
In lab [actions and observation need to be recorded in your lab notebook]: 
You need to make some decarbonated soda. Place approximately 50 mL of Mt. Dew in a 250 mL beaker with a 
magnetic stir bar. Gently heat and stir for 15 minutes [200 rpm; 70 °C]. Gasses are less soluble in warm liquids. 
What observations support needing to use the standard addition method?   
 
You will be given a 6.0 mM tartrazine stock solution. Use a 50 mL volumetric flask to create a tartrazine working 
solution with a 1:5 dilution of the original. Store this working solution in a beaker.  
 
Turn on the spectrophotometer interface by pressing the power button located on the top left-hand side near the 
USB port. On the touch-screen interface, you should see a red box with “USB: Abs”. Make sure that there is 
nothing in the spectrophotometer. Use the stylus to tap on the red box. Select “Calibrate” from the dialog box 
that pops up. Allow the lamps to warmup and spectrophotometer to collect the dark blank. Place a cuvette with 
3 mL of dH2O in the correct orientation in the spectrophotometer. Use the stylus to tap “Finish Calibration” to 
collect the blank absorbance values. Tap “OK”.  
 
Blank the spectrophotometer with water. In a 3.5 mL glass test tube, create a dilution of Mt. Dew with water as 
a diluent that gives an absorbance value of approximately 0.060. Repeat until you get the necessary dilution. Be 
sure to record your observations and calculate the dilution factor that you used (i.e., 1:2, 1:4, 1:5, 1:10, 1:20, 
1:50).  
 
To create your first standard addition solution in a 3-mL glass test tube, add flat Mt. Dew to amount required to 
obtain an absorbance of approximately 0.060. Add water to 3 mL. Mix the solution, and record the absorbance. 
To create your second standard addition solution in 3 mL glass test tube, add the same amount of flat Mt. Dew 
that you added to the first solution. Add enough of the 1:5 tartrazine working solution to bring the added 
concentration of tartrazine to 4 µM in 3 mL. Add water to 3 mL. Mix the solution, and record the absorbance. 
Continue in a similar manner to collect data for solutions with 8, 16, 24, and 40 µM tartrazine. You may want to 
make a quick plot of Abs vs. [tartrazine] just to check your work. Your data should be summarized in a labelled 
table. Clearly list the amount of Mt. Dew that you added to each sample.  
 
 
 
 
 
 



After lab [to be completed in your lab notebook]: 
1. Make a plot of your experimental results for Mt. Dew using the standard addition temple 

(https://chemistry.beloit.edu/classes/excel/std_addition.xlsm). The top “sample concentration” is that of 
your diluted sample. Fill in the dilution factor to determine the concentration of tartrazine and the 
associated error in the value (sx). Print the plot and tables and stable them into your notebook. 
 

2. Determine the unrounded concentration (in g L-1) of tartrazine in undiluted Mt. Dew. Include the 
unrounded value for the error in this determination. 

 
3. Determine the unrounded grams of tartrazine in a can of Mt. Dew. Include the unrounded value for the 

error in this determination. Subsequently, report the correctly rounded value with error [Round the 
standard deviation to the first digit-position with a non-zero value. Round your concentration to the 
corresponding digit-position (i.e., If the calculated standard deviation is 0.0036, round the value to 0.004. 
Then, round actual calculated value to the thousandths place.]. 

 
4. The United Nations established the acceptable daily intake of tartrazine is 5 mg per kg of body mass per 

day. Given that the average human has a mass of 70 kg, how many cans of Mt. Dew can the average 
human consume per day with respect to tartrazine? Calculate using the unrounded values. Report the 
unrounded result. Subsequently, report the correctly rounded value with error. 

 
 

 
 


