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Abstract

In this study, the highly acidic carboxyl groups on the nanofibrous membrane have been
successfully prepared by combining electro-spinning technique and surface modification
by grafting technique. The polyacxrylonitrile (PAN) nanofibrous membrane was firstly
hydrolyzed by alkaline solution (3 M NaOH at 85°C, 25 min). The synthesized weak ion
exchange membrane (hamely P-COOH) was then functionalized with ethylenediamine
(EDA) and bromoacetic acid (BRA), sequentially. This modified ion exchange membrane
(namely P-BrA) has more acidic groups as compared to the P-COOH membrane. In this
work, lysozyme obtained from the chicken egg white (CEW) was chosen as a target
enzyme. The newly designed membrane bioreactor equipped with P-COOH and P-BrA



membranes. The adsorption and elution performances for lysozyme were assessed by
measurements of breakthrough curves in membrane chromatography under various
conditions (e.g. pH, CEW concentration, flow rate, and NaCl concentration). The
experimental results showed that P-COOH membrane exhibited 73.60% of lysozyme
activity recovery with a 20.36-fold purification, while P-BRA showed 100.53% of
activity recovery with a 402.39-fold purification. The higher purity of lysozyme obtained
from CEW by P-BrA membrane chromatography was confirmed by SDS-PAGE analysis,
as compared to the P-COOH membrane. Finally, we also introduced the established
electrospinning facility for trial production and the evaluation of mass production.

Keywords : New type ion exchange nanofibrous membrane, lysozyme, chicken egg

white, purification process
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Fig. 1. Newly designed membrane bioreactor
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