BLOOD TONIC LAB
I. Purpose:  View the affects of tonicity on potato cells and compare their reaction to red blood cells within a human’s body. 

II. Materials: sliced fresh potato, scalpel or razor, four 50 mL beakers, 50 mL graduated cylinder, salt (NaCl), distilled water, cupcake holder or similar type of container to hold the salt, balance, ruler, pencil or marker with masking tape, plastic wrap, plastic spoon, paper towel
III. Procedure:
1. Obtain materials.

2. Using the scalpel or razor to cut the slice or slices of potato into four 2 cm x 2 cm x 2 cm cube. (Teacher may do this ahead of time.)

3.  Mass each potato piece using a balance and record to the nearest 0.01 g.

4. Measure 50 mL of water using a graduated cylinder.  

5. Create a saline solutions by adding salt to the water in the following percentages :  5% NaCl, 2% NaCl, 0.9% NaCl, 0% NaCl. 


Ex. 10% NaCl solution would contain 10 grams of salt to 1000 mL of water.


       -create the ratio 10 g/1000 mL


       -we are making enough solution to fill a 50 mL beaker we will want only 50 mL


       -so how many grams of salt will be needed to create a 10% solution using 50 mL


       -use the ratios to solve:     10 g       =      x       





 
1000 ml
50 mL 


       -cross multiply:  

        10 g * 50 mL = 1000 mL * x → 500 = 1000x → 500 =1000x → 0.5 g = x









 1000   1000

6. Label each beaker using a pencil or marker and masking tape as 5%, 2%, 0.9%, 0%.

7. Place a section of potato into each beaker using a plastic spoon to push the potato section under water if needed. 

8. Cover each beaker with plastic wrap.

9. Return the next day, remove the sections of potato using a plastic spoon. 

10. Blot dry using a paper towel.

11. Measure the mass of each potato using the balance and record.

12. Calculate the percentage of mass change using the formula: 

 final mass - initial mass x 100 = %  

 







initial mass 

Ex.  3.04 g -2.90  x 100 = increase of 4.8%      Ex. 2.84-2.90 x 100 = decrease of -2%


2.90 





   2.90
13. Clean and return all lab equipment. 

IV. Data/Questions:
	Solution
	Initial Potato 

Mass (g)
	Final Potato

 Mass (g)
	% Change in Mass

	5% NaCl
	
	
	

	2% NaCl
	
	
	

	0.9% NaCl
	
	
	

	0% NaCl
	
	
	


1.  Why was it important to cover the beakers with plastic wrap?


2. A. From which solution(s) did the mass increase?


   B. From which solution(s) did the mass decrease?


   C. What caused the change in mass?


   D. What type of cell transport is being demonstrated?


   E. How does this lab demonstrate selectively permeable or semi-permeable cell membrane? 


2. Identify each of the solutions as either hypertonic, hypotonic, or isotonic.



5% NaCl _______________________
2% NaCl _____________________
0.9% NaCl _____________________
0% NaCl _____________________

3. Manufactures produce a 0.9% saline solution to intravenously place inside human blood vessels or veins and can be used to rehydrate a person that has become severely dehydrated. Red blood cells are sensitive to the concentration of salt just as are the potato cells.  Knowing the results from the lab, explain why manufactures choose to use a 0.9% saline solution rather than pure distilled water? 


4. Unlike the potato sections used, if red blood cells are placed in a hypotonic solution they can burst.  How could this affect a human being? 


5. Abdul is a new operator in charge of producing the saline solution. He was told to measure the salt out exactly before placing it into the distilled water.  However, quality control checked the batch of saline solution he made and found it had a concentration of 1.1% salt to water.  Abdul tells them it is only a difference of 0.2% and he feels as though they are being too picky. Explain to Abdul why the exact measurement of salt is important. 


V. Conclusion:
Define tonicity. Explain the difference(s) between hypertonic, hypotonic, and isotonic solutions. 


Answer:  0.9% created an isotonic solution meaning the solute concentration was the same on the inside and outside of the cell, which would not cause a change in cell shape or cause damage to red blood cells. Although the pure distilled water would create a hypotonic solution expanding the red blood cells. 





Answer:  Hypotonic





Answer:  Isotonic





Answer:  Hypertonic





Answer:  Hypertonic





Answer:  Water was able to move freely either into or out of the cell, but the salt was not allowed to enter the cell. 





Answer:  Passive transport, but specifically osmosis.  





Answer:  Water was either entering or exiting the cell membranes of the potato cells. 





Answer:  5% NaCl and 2% NaCl





Answer:  0% NaCl





Answer:  This prevented loss of water by evaporation and reduced the amount of air born contaminates to interfere with the lab.





Increase in mass





Mass is the same





Decrease in mass





Decrease in mass





Answer:  Red blood cells exchange oxygen gas with carbon dioxide gas.  If these were destroyed it would be hard to transport the needed oxygen to the cells as well as take the carbon dioxide waste away from the cells. If the red blood cells are destroyed or reduced in number this can cause cell death or fatigue, which results in human death or fatigue depending on the number of red blood cells affected. 





Answer:  Tonicity measures osmotic pressure differences and are created from concentration variations of solutes unable to pass through the plasma membrane within cells.  Hypertonic solutions have more solutes on the outside of the cell than inside causing the water to flow out of the cell shrinking it.  Hypotonic solutions have less solutes on the outside than inside the cell causing the water to flow into the cell expanding it.  Isotonic solutions have equal amounts of solutes on the outside and inside causing no flow of water keeping the cell shape the same. 





Answer:  The saline solution must be exactly 0.9% salt to water, otherwise it will destroy or damage the red bloods within the human body.  A difference of 0.2% is enough to alter the shape of the red blood cells preventing them from carrying oxygen as needed either causing severe fatigue or death to the person receiving the solution.  
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