The pH of certain Foods

Objective
The goal of this experiment is to measure the pH in different foods and determine if there is a relation between hydronium ion concentration of a food sample and its bitter or tart taste.
Background
In a fresh page of your lab notebook, write down your name, lab partners, date, and experiment title and objectives of this lab.

Make a table with 7 columns: Food Item, Tartness Ranking, Litmus Test, pH, [H3O+], [OH-] and pOH.  Your instructor will provide a variety of food samples and you should list them in your data table.  Taste as many as you are willing to taste and try to rank their tartness/ bitterness in a scale of 1 to 10, with a rank of 1 being the most tart and a rank of 10 for the most bitter.   

After ranking their taste you will need to measure the pH of each food item.  You will need to calibrate the pH meters before using them.  Your lab instructor will help you with this step. Then convert each pH reading to concentration of hydronium ions [H3O+], concentration of hydroxide ions [OH-], and pOH.  

Compare your tartness ranking to the actual pH of each food item.  Determine if your taste buds are a good indicator of relative concentration of hydronium ions and hydroxide ions.

Materials and Methods

Small paper cups
LabPro pH meters

Squirt bottle
Litmus Paper strips ( red, blue, and universal)

Kim Wipes
Standard pH Solutions (pH 4 & pH 7)

Some ideas of food samples:  grapefruit, orange, apple cider, carrot juice, vinegar, Pepsi, brewed black coffee, brewed black tea, milk, tomato juice, brine, baking soda.

Data:  in lab notebook
In your lab notebook, prepare a table with a list of all the food items tested in the first column.  Add more columns to the table so you can record the rank on the taste scale, the pH (measured using litmus paper, the pH (measured using the pH meter), the [H3O+], the [OH-], and the pOH for each food sample.  Include a section with sample calculations showing the formulas used in each case.  If there are any important observations, make sure to include them too.

Discussion:  needs to be typed and double-spaced
Type a summary of the most important results.  Include the following information but don’t make it read like a list of answers to questions.  Your discussion should include information about which food tasted the most tart, the most bitter, and the most bland. Which food sample had the lowest pH, the highest pH, and the closest to neutral pH?  Is bitter taste associated with high or low pH?  What about tart taste? Based on the testing done here, would you say that most foods are acidic or basic?  

Post Lab Questions short answers must be typed and double spaced.  Don’t need to re-type the question but answer in complete sentences.

1. What is the relation between hydrogen ion concentration and hydroxide ion concentration? What is the relation between pH and pOH?  What is the relation between hydrogen ion concentration and hydroxide ion concentration?

2. Which method is the preferred method for measuring pH (litmus paper vs pH meter) and explain why.

3. Are acids in foods classified as strong acids or weak acids?  Explain the difference between these two types of acids.  
4. What is the chemical functional group that is present in most food acids (i.e. acetic acid, citric acid, malic acid)?  Is this group also found in essential “amino acids” and “fatty acids”?  Draw its Lewis Structure, indicate the hybridization for each atom, and explain why it makes sense for this chemical group to be acidic ( good donor of a hydrogen ion ).  
5. Why is low pH desired when canning food for long storage?
6. White wines tend to be more acidic than red wines.  Find the [H3O+] in a Sauvignon Blanc with a pH of 3.23 and a Cabernet Sauvignon with a pH of 3.64.  How many times more acidic is the Sauvignon Blanc?

7. Consider the typical pH of black coffee compared to the pH of milk.  Would you recommend to a person who loves to drink coffee but who is sensitive to heartburn to drink plain coffee or to add milk to the coffee before drinking?  Would you expect the pH of coffee to change when table sugar (sucrose) is added?  Explain your reasoning.

8. The binding of oxygen by hemoglobin in the blood involves the following equilibrium reaction:

HbH+(aq)   +  O2(aq)  [image: image1.wmf]  HbO2(aq)  +  H+(aq) 

In this equation, Hb is hemoglobin.  The pH of normal human blood is highly controlled within a range of 7.35 and 7.45.   Given the above equilibrium, what would happen to the oxygen-carrying capacity of hemoglobin if the blood became too acidic (a dangerous condition known as acidosis)?  Would you expect the pH in the lung tissues (the site at which hemoglobin binds oxygen gas) to be lower or higher than the pH of the peripheral tissues (the site at which hemoglobin delivers the oxygen)?  Explain your reasoning.

Lab report will consist of the Data tables (notebook), Sample calculations (notebook), Observations (notebook), typed Discussion and answers to Post Lab Questions.






















