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Abstract

Hen egg white lysozyme (HEWL) is very valuable as a natural preservative in food processing due to its
selective bactericidal activity. HEWL which traditionally isolated by crystallization or freeze drying was sim-
ply separated from 13 different hen egg white (HEW) proteins by a single-step ultrafiltration. Freeze dried
HEW (0.25%, w/v) dissolved in a citrate-phosphate buffer (pH 4.6) was ultrafiltered with a PM30 membrane
under various operating conditions, by changing concentration, temperature, transmembrane pressure (AP,),
and stirring speed. Optimum separation conditions were decided when maximal flux was obtained. Under the
optimum separation conditions, the effect of membrane material and fouling on flux as time passed as well as
lysozyme concentration, protein concentration, specific activity (SA) in the permeate were measured. Best
separation conditions of HEWL with PM30 membrane were sample concentration 0.25%, temperature 35°C,
AP 30 psi, and stirring speed 300 rpm. During the first 12 min, the flux of YM30 was higher, but at the
steady-state it was lower than that of PM30. The SA of the PM30 permeate was over 2 times higter in spite
of the lysozyme and protein concentration being lower than that of YM30 permeate. The flux of 5 times used
PM30 decreased 30% compared to a new PM30, but both had the same tendency in flux decrease when time
passed. Both of them reached a steady-state after 35 min and remained at 70% of the initial flux. In the PM30
permeate, the lysozyme concentration and SA were 110 units/mL and 2,821 units/mg protein, respectively.
Therefore, PM30 membrane separation was very effective for separation of antimicrobial lysozyme.
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Fig. 1. Effect of temperature on permeate flow rate at
various transmembrane pressures (APy) in an Amicon
stirred cell with PM30 membrane. The sample was a 0.75
% (w/v) HEWP solution prefiltered with Whatman No. 4
filter paper in pH 4.6 citrate-phosphate buffer.
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Fig. 2. Effect of sample concentration and transmem-
brane pressure on flux. Samples were 180 mL, 0.1, 0.25,
0.5, 0.75, 1.0% (w/v) HEWP solutions with a pH 4.6 ci-
trate-phosphate buffer in an Amicon stirred cell equipped
with PM 30 membrane. Separation temperature was 35°C.
S in the Figure denotes stirring (300 rpm), O—<: 35°C
buffer, @—®@: 0.1%-S, A—A: 0.25%-S, ¢—&: 0.5%-S,
C—0: 0.75%-S, [3—3: 1.0%-S.
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Fig. 3. Effect of stirring and transmembrane pressure
on permeate flow rate. Samples were 0.1% and 1.0%
HEWP solutions (180 mL). The effect of stirring on flux
change was measured at 35°C with a condition of 300 rpm,
4—¢: 35°C buffer, @—@: 0.1%-S, A—a4: 0.1%, O—C:
1.0%-S, N1 1.0%.
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Fig. 4. Effect of salt concentration on permeability of
a 0.25% (w/v) HEWP solution uitrafiltered with PM30
membrane. Salt concentration were 0, 50 mM, 100 mM,
200 mM, 500 mM NaCl in 180 mL 0.25% HEWP. Ex-
periment was performed at 35°C, 30 psi, and 300 rpm.

Table 1. Lysozyme concentration, protein concentration,
and specific activity in PM30 permeate at various salt
(NaCD concentrations. Salt was added to 180 mL 0.25%
(w/v) hen egg white protein solution

Enzyme Protein Specific

NaCl concn. concn. concn. activity
(units/mL) (mg/mL)  (units/mg protein)

(A) Non 110 0.039 2,821
(B) 50 mM 145 0.052 2,888
(C) 100 mM 210 0.116 1,810
(D) 200 mM 130 0.085 1,529
(E) 500 mM 130 0.076 1,711
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Fig. 5. Effect of separation time on flux of a 0.25% (w/
v) HEWP solution in an Amicon stirred cell with PM30
and YM30 membrane. Both membrares were cleaned
with distilled water for 1 hr. Experiment was performed at
the optimum conditions (Temp.: 35°C, APy 30 psi, stirring
speed: 300 rpm, no salt added)

Table 2. Lysozyme concentration, protein concentra-
tion, and specific activity in permeate of 0.25% (w/v)
hen egg white protein solution ultrafiltered with PM30
and YM30 membrane

Membrane Enzyme Protein Specific
tvpe concn. concen. activity
yp (units/mL) (mg/mL)  (units/mg protein)
PM30 110 0.039 2,821
YM30 195 0.147 1,327
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Fig. 6. Effect of membrane fouling on flux. (A) New-PM
was cleaned with distilled water for 1 hr and mever been
used before. (B) Old-PM was first ultrafiltered, cleaned for
30 min with 0.1 N NaOH and then with 0.1% protease solu-
tion, and finally rinsed with distilled water. This procedure
was repeated 5 times.
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