
Partial purification of alkaline phosphate from potato and desalting of purified fraction.  
 
 
Requirements 
 

1. Potato tubers 
2. Ammonium sulfate 
3. Dialysis bag  
4. Pipettes, Centrifuge tubes, Flasks etc 

 
 
The salting-out technique of protein purification is mainly dependent on the hydrophobic character 
of the protein. The salt is dissolved into the solution containing the protein. Water will solvate the 
added salt ions, decreasing the solvation of the protein itself. This decrease in solvation exposes 
the hydrophobic 
regions of the protein, which then interact with each other to form aggregates that will precipitate. 
For this laboratory experiment, we will use ammonium sulfate. The optimum concentration of 
ammonium sulfate required to precipitate the protein of interest is determined by adding 
increasing amounts of the ammonium sulfate and saving the precipitate for further analysis. A 
table is included in this handout for preparing protein solutions of different concentrations of 
ammonium sulfate. One disadvantage of this method is the high amount of salt that must be 
removed from the precipitate. To remove the salt from the protein sample, we will 
use both dialysis. 
 
  
Procedure:  
 

Peeled and diced potato tubers (600 g) were homogenized in 300 ml of 50MmTris HCl 
pH 10.0.The homogenate was squeezed through six layers of cheesecloth and centrifuged at 
14,000g for 20 min. Supernatant fractions were pooled and designated the crude extract. Store a 
small fraction of crude extract in -20°C. 
 
Step 1: 0-30% ammonium sulfate cut 
 
1. Pipet 100 mL of crude extract into a 250 mL flask labeled 0-30 (be sure to put your name on 
the flask as well). 
 
2. Weigh out the required amount of ammonium sulfate for 30% saturation at 0�C (see table). 
The initial concentration of ammmonium sulfate is 0%. 
 
3. Add ammonium sulfate slowly, swirl the flask and allow to dissolve. Repeat with the remaining 
portions of ammonium sulfate. 
 
4. Place the centrifuge tube on ice for 15 minutes. 
 
5. Centrifuge for 10 minutes at 10,000 x gravity. (Remember to balance the centrifuge tubes).  
 
6. Label a flask “30-50”. Decant the supernatant from the previous step into the flask marked 30-
50. Measure the volume and save for step 7. Dissolve the white precipitate (in centrifuge tube) in 
1.0 mL of Tris HCl pH 8.0 and transfer this to a microcentrifuge tube marked “0-30% Cut”. 
 
 
Step 2. 30-50% ammonium sulfate cut 
 
7. Weigh out the required amount of ammonium sulfate for 50% saturation at 0�C (see table). 
Remember the initial concentration of ammonium sulfate is 30%. 



 
9. Add the ammonium sulfate slowly as earlier steps 
 
10. Repeat steps 4 and 5. 
 
11. Label a flask “50-80”. Decant the supernatant from the previous step into the flask marked 50-
80. Measure the volume and save for step 12. Dissolve the white precipitate (in centrifuge tube) 
in 1.0 mL of Tris HCl pH 8.0 and transfer this to a microcentrifuge tube marked “30-50% Cut”. 
 
 
Step 2. 50-80% ammonium sulfate cut 
 
12. Weigh out the required amount of ammonium sulfate for 80% saturation at 0°C (see table). 
Remember the initial concentration of ammonium sulfate is 50%. 
 
9. Add the ammonium sulfate slowly as earlier steps 
 
10. Repeat steps 4 and 5. 
 
11. Discard the supernatant. Dissolve the white precipitate (in centrifuge tube) in 1.0 mL of 
50MmTris HCl pH 10.0 and transfer this to a microcentrifuge tube marked “50-80% Cut”. 
 
 
Step 3.  Dialyze the following four samples against 50MmTris HCl pH 10.0. 

a) Crude extract 
b) 0-30% Cut. 
c) 30-50% Cut 
d) 50-80% Cut. 

 

 
 



 
 
 
 
Dialysis 
Dialysis is a procedure to separate smaller molecules (e.g., salt) from larger molecules (e.g., 
protein) by using a semipermeable membrane that allows the passage of the smaller molecules 
but not the larger molecules. In this lab we will use dialysis tubing that does not allow the passage 
of molecules exceeding 8,000 to 10,000 dalton in molecular weight. After 4-6 hours of dialysis, 
equilibrium is achieved, at which point the concentration of the dialyzable material (salt) is the 
same on the inside and outside of the dialysis bag. If the volume outside the bag is much larger 
than the volume inside the bag, there will be a substantial decrease in the salt concentration 
within the dialysis bag. If the outside solution is changed several times during the dialysis 
(normally morning, noon and night), an even greater decrease in the salt concentration can be 
achieved. 
 
Procedure: Dialysis of the 0-50 ammonium sulfate precipitate 
 
1. Soak a 20 cm x 1 cm piece of hydrated dialysis tubing in distilled water for five minutes. Tie a 
single knot at one end. Transfer the protein solution from the microcentrifuge tube marked 
“Dialysis” into the dialysis tubing with a plastic transfer pipette. Be sure to keep the tubing with the 
knotted end down. 
 
2. Remove air above the solution in the tubing by running the tubing between your thumb and 
index finger. 
 
3. Tie a second knot in the dialysis tubing above the solution allowing some head space (but no 
air) for the influx of water into the tube during the dialysis. Place the tube in a 1 L beaker 
containing the appropriate buffer (in this case water) and a stirring bar. Place the beaker on a 
magnetic stirring plate. Stir the solution at a high enough speed to ensure proper circulation of the 
water. Dialyze at 5�C. 
 
4. Change the dialysis fluid morning, noon and night until the dialysis fluid tests negative for 
sulfate with a drop of barium chloride. The barium cation reacts with the sulfate anion to form an 
insoluble white precipitate. If a precipitate is formed, the dialysis fluid needs to be changed. Use 
1.0 mL of dialysis fluid and 1 drop of saturated barium chloride. 
 
 
 
NOTE:  The samples will be used for following two experiments in coming weeks. 
 
1. The dialyzed sample will be used for SDD-PAGE in the next lab period 
2. Estimated the Alkaline Phosphate activities of all four dialyzed samples and calculate 
the fold purification. 
 
 


