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Protein precipitation



Concentration of product ;
Isoelectric precipitation

protein protein



Product purification : 
Chromatography
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Adsorption chromatography

(= stationary phase)



Chromatography
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Chromatography resolution



Gel permeation chromatography



Ion exchange chromatography



Ion exchange chromatography

6~7  

7~8  

5.5~6.5  



Ion exchange chromatography



Ion exchange of amino acids
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Ion exchange of amino acids



Ion exchange of amino acids with 
nonpolar and polar R groups

←  Protonation Deprotonation →



Ion exchange of amino acids with 
negatively charged R groups

←  Protonation Deprotonation →←  Protonation



Ion exchange of amino acids with 
positively charged R groups



Product purification : 
Crystallization
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