Affinity membrane chromatography: effect of dye-ligand type on the purification efficiency of lysozyme from egg white
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In the affinity membrane chromatography, pseudo-specific ligands, e.g., dyes, amino acids and chelated metal ions have been used instead of biospecific ligands. The change in surface properties was found to affect the interaction of surface with the surroundings. In particular, protein adsorption depends on the surface composition and morphology of the membrane. The adsorption of protein is a very complex process, which can be determined by several factors. Among these, the chemical structure, surface roughness, the degree of hydrophilicity of surface, electrostatic interactions of the protein molecules with each other and with surface, and the structural stability of protein molecules are the most important.

In this study, two different dye-ligands i.e. Procion Brown MX-5BR (RB-10​) and Procion Green H-4G (RG-5) were immobilised onto poly(2-hydroxyethylmethacrylate) (pHEMA) membranes. The polarities of the affinity membranes were determined by contact angle measurements. Separation and purification of lysozyme from solution and egg white were investigated. These results indicated that lysozyme adsorptions strongly depend on the structure and distribution of functional groups (i.e. ionic and hydrophobic groups) on the surface of the different dye-ligand immobilised membranes.

The adsorption data was analysed using two adsorption kinetic models the first order and the second order to determine the best-fit equation for the separation of lysozyme using affinity membranes. The second-order equation for the adsorption of lysozyme on the RB-10​ and RG-5 immobilised membranes systems is the most appropriate equation to predict the adsorption capacity for the affinity membranes. The reversible lysozyme adsorption on the RB-10​ and RG-5 did not follow the Langmuir model, but obeyed the Temkin and Freundlich isotherm model. Separation and purification were monitored by determining the lysozyme activity using Micrococcus lysodeikticus as substrate. The purities of the eluted lysozyme, as determined by HPLC, were 76% and 92% with recovery 63% and 77% for RB-10​ and RG-5 membranes, respectively. For the separation and purification of lysozyme the RG-5 immobilised membrane provided the best results. The affinity membranes are stable when subjected to sanitization with sodium hydroxide after repeated adsorption-elution cycles.  

