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Potassium Ion Concentration
in Commercial Products
Many prepared food products in a grocery store contain measureable amounts of potassium, found in ion form (K+). Humans use potassium for many important biological functions. If you eat the right kinds of food in a healthy, balanced diet, the chances are very good that you will consume the necessary amount of potassium by the time you have enjoyed your third meal of the day.
In this experiment, your major goal will be to determine the amount of potassium you would consume by eating, or drinking, one or more of several common commercial food products. You will make this determination with a Vernier Potassium Ion-Selective Electrode (K+ ISE). Your testing will take place in two parts. In Part 1, you will confirm the time needed for the ISE to produce a stable measurement. By examining the results of your testing in Part 1, you should come away with a better, more accurate determination of the K+ ISE concentration in the commercial products. In Part 2, you will use the K+ ISE to measure the K+ concentration in several commercial products. 

OBJECTIVES

In this experiment, you will

· Confirm the time needed for the K+ ISE to produce a stable measurement.

· Measure the K+ ion concentration in various commercial food products.

MATERIALS

	LabQuest
	10 mg/L K+ ion standard solution

	LabQuest App
	1000 mg/L K+ ion standard solution

	Vernier K+ Ion-Selective Electrode (ISE)
	distilled water

	several small beakers (150–250 mL)
	various commercial food products:   

	3–4 graduated cylinders (25–100 mL)
	   juices

	ring stand
	   carbonated beverages

	Electrode Support or utility clamp
	   liquid supplements

	paper towels or tissues
	


ADVANCED prEPARATION

Before starting the experiment, soak the K+ ISE in a high standard solution (1000 mg/L) for at least 30 minutes. The ISE should not rest on the bottom of the container, and the small white reference contacts near the tip of the electrode should be immersed. Make sure no air bubbles are trapped below the ISE.
PROCEDURE
PART 1: Calibrating the K+ ISE and Understanding its Response 
1.
Obtain and wear goggles.

2.
Connect the K+ ISE to LabQuest and choose New from the File menu.
3.
Calibrate the K+ ISE.

a. Choose Calibrate from the Sensors menu and select Calibrate Now.

b. High Standard Calibration Point The ISE should still be soaking in the high standard solution. The ISE should not rest on the bottom of the container, and the small white reference contacts near the tip of the electrode should be immersed. Make sure no air bubbles are trapped on the tip of the ISE. Enter 1000 as Value 1 (the concentration of the high standard in mg/L K+).
c. After the voltage reading stabilizes, tap Keep.

d. Remove the ISE from the high standard solution. Rinse the ISE thoroughly with distilled water and gently blot it dry with a tissue.

e. Low Standard Calibration Point Place the ISE in the low standard solution 
(10 mg/L K+). If there are air bubbles on the tip of the sensor, gently shake them away.
f. Enter 10 as Known Value 2 (the concentration of the low standard in mg/L K+).
g. After the voltage reading stabilizes, tap Keep.
h. To save the calibration to the sensor, tap Storage.

i. Tap Save Calibration to Sensor. Tap OK.

j. Tap OK to complete the process.

k. Rinse the ISE thoroughly with distilled water and gently blot it dry.

4.
Measure the response of the K+ ISE in the high standard solution.
a. Set up an Electrode Support (or utility clamp) and ring stand to hold the K+ ISE in place. You will collect data for 5 minutes, which is a fairly long time to hold a sensor in one position with your hand.

b. On the Meter screen, tap Mode.

c. Change the data-collection rate to 2 seconds/sample, and the duration to 300 seconds. Tap OK to return to the Meter screen.

d. Start the data collection.

e. Place the ISE in the high standard solution. Observe the graph of concentration vs. time.
5.
Examine the graph to determine how long it took for the sensor to produce stable readings of potassium ions in solution. After a few minutes, the readings may be increasing and decreasing randomly, but they should not be slowly and consistently increasing or decreasing. Write down the time to stabilize in your data table.
6.
Measure the response of the K+ ISE in the low standard solution.

a. Tap the file cabinet icon to store the first run of data.

b. Rinse the ISE with distilled water and pat it dry.

c. Start data collection.

d. Place the ISE in the low standard solution. Observe the graph of concentration vs. time.

7.
Examine the graph to determine how long it took for the sensor to produce stable readings of potassium ions in the low standard solution. Write down the time to stabilize in your data table.

8.
Leave the ISE soaking in the low standard solution so it is ready to take readings of food products in Part 2 of the experiment.

Part 2: Measuring the K+ Concentration of Food Products
Obtain a set of food products from your instructor. Pour 75–100 mL of one of the products into a small beaker. 

9.
Measure the K+ concentration of a food product sample.
a. Tap the file cabinet icon to store the previous run of data.

b. Rinse the ISE with distilled water and pat it dry.

c. Start data collection.

d. Place the ISE in the beaker of food product. Observe the graph of concentration vs. time.


10.
Examine the graph. Based on your knowledge of the response of the ISE from Part I, determine the K+ concentration of the food product sample. Record this value in your data table.

11.
Rinse off the ISE with distilled water and prepare a new sample to test. Measure each food product in the same way, and write down the K+ concentration in your data table.


12.
After you have tested the final food product, rinse off the ISE with distilled water, pat it dry, and store it as directed by your instructor.
DATA TABLES
Part 1: Calibrating the K+ ISE and Understanding its Response
	Standard solution
	Time to stabilize

	High Standard (1000 mg/L)
	

	Low Standard (10 mg/L)
	


Part 2: Measuring the K+ Concentration of Food Products
	Sample
	Food product
	K+ concentration (mg/L)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


DATA ANALYSIS

1.
Discuss the results of Part 1. Did Part 1 reveal anything surprising about the ISE? Did the results have an impact on how you conducted your testing in Part 2? Explain.
2.
Discuss the results of Part 2. Did the potassium ion concentration of the food products you tested fall in line with your expectations? Explain.
3.
Do any of the food products you tested provide a significant amount of potassium according to recommended daily adult requirements for this element? Explain.
4.
How did the potassium ion concentration of the food products you tested compare with the information on the labels of the product containers?
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