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Abstract — Lysozyme amounts to 0.3% in egg white and functions as an agent of cell lysis and activator of tissue
reconstruction. Ion exchange chromatography is the most useful method of separation among affinity chromatography,
ion exchange chromatography, and ultra-filtration. The aim of present study is to find the optimum pH and temperature
for the separation of lysozyme in egg white within cation exchange gel filled glass column. And we compared results of
experiments with those of simulations. Phosphate buffer was used, and pH and temperature were varied as 5~7 and
25~40 °C respectively. RP-HPLC was the tool for the retention time identification and quantitative analysis of lysozyme.
OriginPro 8 measured the peak area of lysozyme chromatogram and quantified the eluted lysozyme. Largest amount of
lysozyme was separated under the conditions of pH 5 and T 25 °C.
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Table 1. Experimental conditions of ion exchange chromatography

- 213

Resin bed volume 8.8 ml

Flow rate and time

1) equilibration

2) sample loading

3) washing

4) elution
Equilibration and washing buffer
Elution buffer

4.5 ml/min for 10 min (45 ml)

2 ml/min for 15 min (30 ml)

4.5 ml/min for 10 min (45 ml)

2 ml/min for 15 min (30 ml)

0.02 M Sodium phosphate buffer (pH 5.0~8.0)

0.02 M Sodium phosphate buffer (pH 5.0~8.0) with 1.0 M Sodium chloride
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Table 2. Simulation variables used

Name Value Unit Description
H, 7.46 cm Height of adsorbent layer
D, 1.5 cm Internal diameter of adsorbent layer
E; 0.35 Interparticle voidage
N, 20 Number of plates
MTC 30 min~! Mass transfer coefficient

1P, (L) variable
1P, (L) variable
IP5 (L) variable
IP, (O.P)  variable
IP, (O.P)  variable
IP; (O.P)  variable
L: Lysozyme, O.P: Ohter proteins

Isotherms parameter
Isotherms parameter
Isotherms parameter
Isotherms parameter
Isotherms parameter
Isotherms parameter

a1t AatRale} Bl A9 pHL 5, 82 W, L7} 25, 40 °C
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Fig. 1. Chromatograms of lysozyme from ion exchange column (a~d) and simulation (e, f) under various pH conditions. (a, ¢) pH 5, (b) pH 6, (c) pH
7, (d, f) pH 8. [IP,, IP, and IP; of lysozyme; (e) 0.8/7.0<107%/-1.5, (f) 0.8/1.12%1075/-5].
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Fig. 3. Chromatograms of lysozyme from ion exchange column and simulation under various temperatures at pH 5; (a, e) 25 °C, (b) 30 °C, (¢)
35°C, (d, f) 40 °C [IP,, IP, and IP; of lysozyme; (e) 0.8/7.0%107/-1.5, (f) 0.8/1.12%107%/-4].
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