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Potassium Concentration in Foods

The Potassium Ion Concentration
in Fruits and Vegetables
Humans use potassium for many important biological functions. Potassium is essential for the heart, kidneys, muscles, nerves, and digestive system to operate normally, and is required for helping regulate: fluid balance, the body's acid-base balance, and blood pressure. A healthy, balanced diet will usually supply humans with a sufficient amount of potassium. Reliable sources of nutritional information recommend that adults should get about 4700 mg of potassium a day.
In this experiment, you will use a Vernier Potassium Ion-Selective Electrode (K+ ISE) to determine the amount of potassium found in one or more of several common foods. In Part 1 of the experiment, you will extract potassium from a measured mass of a fruit or vegetable. In Part 2, you will use a K+ ISE to measure the potassium concentration of the extract.
OBJECTIVES

In this experiment, you will

· Extract potassium from a fruit or a vegetable.

· Measure the K+ ion concentration in the selected fruit or vegetable.

MATERIALS

	computer
	10 mg/L K+ ion standard solution

	Vernier computer interface
	1000 mg/L K+ ion standard solution

	Logger Pro 
	0.10 M HCl solution

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

	several 400 mL beakers
	various foods, such as:

	two 100 mL graduated cylinders
	   banana, apricot, beans, or

	ring stand and ring
	   sweet potato

	Electrode Support or utility clamp
	stirrer (glass or plastic)

	balance
	mortar and pestle

	filter funnel and filter paper
	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: Extracting K+ from Fruits or Vegetables
1.
Obtain and wear goggles.

2.
Obtain roughly 50 grams of 2–3 different fruits or vegetables.
3.
Extract potassium, as K+, from the food sample.

a. Use a mortar and pestle to mash up the food sample.

b. Transfer the sample to a 400 mL beaker and measure its mass.
c. Measure out 100 mL of distilled water and add the water to the beaker of food sample. Stir the mixture thoroughly.
d. Measure out 100 mL of 0.10 M HCl solution and add it to the beaker of food sample.

e. Allow the mixture to sit for 10 minutes. Stir the mixture occasionally. During this time, set up a ring stand, ring, funnel, and funnel filter.
f. After 10 minutes have passed, filter the mixture into a clean and dry 400 mL beaker.
g. Repeat the necessary steps to extract K+ from other food samples.

Part 2: Measuring the K+ Concentration of a Food Extract
4.
Connect the K+ ISE to the computer interface and open Logger Pro.
5.
Calibrate the K+ ISE.

a. Choose Calibrate ►ISE from the Experiment menu and then click [image: image1.png]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 Reading 1 (the concentration of the high standard in mg/L K+).
c. After the voltage reading stabilizes, click [image: image2.png]


.

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

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 Reading 2 (the concentration of the low standard in mg/L K+).

g. After the voltage reading stabilizes, click [image: image3.png]


.
h. To save the calibration to the sensor, click the Calibration Storage tab at the top of the dialog box.

i. Click Set Sensor Calibration. Click Set.

j. Click [image: image4.png]Done




 to continue. Click Write to complete the process.

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

6.
Measure the K+ concentration of your food sample.

a. Set up an Electrode Support (or utility clamp) and ring stand to hold the K+ ISE in place during this test. You will collect data for 5 minutes.

b. Choose Data Collection from the Experiment menu.

c. Change the Rate to 2 seconds/sample, and the Duration to 300 seconds (5 minutes). Click [image: image5.png]OK




 to continue.

d. Lower the ISE into the 400 mL beaker of filtered food extract. Make sure that the ISE is not resting on the bottom of the beaker, the reference contacts are immersed, and no air bubbles are trapped on the tip of the ISE.

e. Click [image: image6.png]


. Observe the graph of concentration vs. time. Stop data collection when the readings stabilize.

f. Choose Store Latest Run from the Experiment menu.

7.
Rinse the ISE with distilled water. Repeat Steps 6 d–f to test another food sample.

8.
After you have tested the final food product, rinse off the ISE with distilled water, blot it dry, and store it as directed by your instructor.

DATA TABLE

	Sample
	Fruit or vegetable
	Mass of food product 
(g)
	K+
concentration (mg/L)

	1
	
	
	

	2
	
	
	

	3
	
	
	


DATA ANALYSIS

1.
Examine your data and determine the concentration of K+ in each of your food samples.
2.
How do your results compare with the literature values for the food you tested?
3.
It has been suggested that adults need about 4700 mg of potassium a day. Review the results of your laboratory group and suggest types and amounts of food to eat to reach this 4700 mg K+/day goal.
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