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Abstract

Continuous column chromatographic separation of lysozyme from egg white was investigated. A
weak acid type cation exchange resin, Duolite C-464, was used because of high lysozyme recovery
and ease of column operation in this experiment. The resin was equilibrated at pH 7.9 0.1 in
Na+form. Continuous lysozyme separation was processed by repeating cycles(one cycle : resin equilib-
ration, flow egg white, rinse, lysozyme elution)in automated preparative Liquid Chromatography(LC)
system(column size ; i.d. 50 mm, resin bed volumn : 1020 m/). At comparison of UV levels in rinse
end point and elution end point of every cycle, the UV levels of rinse end point are maintained
below 30% for 19 cycles and that of elution end point are also maintained below 30% for 17 cycles,
stably, but was increased above 50% after 18 cycle. That indicated the eluting ability of lysozyme was
reduced conspicuously after 18 cycle in continuous cycling process. The recovery of lysozyme was
maintained above 90% from one to 17 cycle, but was decreased to 72% and 65% in 18 cycle and

19 cycle, respectively.
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Fig. 1. Flow chart of continuous column chromatogra-
phic separation of lysozyme from egg white in LC sys-
tem
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0.1 M sodium phosphate buffer(pH 7.9+ 0.1)
2M Na(Cl

Table 1. Condition of column chromatography

Duolite C-464, Na* form
id. 50 mm, height 52 cm
1020 m/

Resin

Column size

Resin bed volumn

Flow rate and time
equilibration 60 m//min for 50 min
egg white 30 m//min for 100 min
rinse 60 m//min for 50 min
elution 60 m//min for 90 min

Equilibration and
rinse buffer 0.1M sodium phosphate buffer

(pH 79 0.1)

Eluting buffer 2M NaCl
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Table 2. Comparision of recovery due to changes of flow rate of egg white in column chromatography”

Flow rate Contact Recovered Total Activity Total run
(m//min) time(min) amount{(g)® nitrogen(%) (unit/mg) time(min)
18 167 11.84 14.1 31,700+ 2,000 357
24 125 11.73 14.0 30,300+ 2,000 315
30 100 11.69 14.2 32,200+ 2,000 290
36 83 9.33 141 31,900+ 2,000 273
a) Other chromatographic conditions are the same as shown in Table 1.
b) Amount of applied egg white is 3/ in each condition.
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Fig. 2. Chromatogram of 1 cycle for separation of lyso-
zyme from egg white using Duolte C-464 column chro-
matography

ol & EHR AsE ¢ 7 Utk 94714 lysozyme

$29¥e 7 oycled HAsl] & % YHES
2o T, cycled IEHOZ WHakHA A7) F%

azvtead e APHS Ay 8 Z2ojEaY
% rinseBH % 25EH9 UV levelgt: wlmslgdct
(Fig.3). 2 2%} rinseBAHL 19 cycle7tA] 30% ©)&+&
A8t £5EHL 17 cycertAlE 30% o5t A
¥]52 QrAslA Jeld ot 18 cycle ©o) ¥ HE & 50%
ol velgrl o) AzZRE A% 17 cycle7tA
E3 9 8Zo] o353, 18cycle o)|FHElE FFHLS
G224 §55Yo) WA TS &+ sk
d7]4 1% 17cycle}A Y rinse ¥ £&5EH9 UV
levelgte]l 7 20% AEHL, o] & ¥ A=BRvE
279 baselineo g AZgctH, UV levelgtel 30% ol
stehe A2 Bl glol vimd k" MR B &
AL Aeg AzHdch

A7) v o2 A4 slo] lysozyme2)
348, A2 (%), 84 5 29 i ¥ F=
el 7zt cycle 2 wlmAER A#AE Tuble 3o



714

WV Level
X)
sol °
[ ]
av |
Lo I I
o
° o o °
o
2L 4 oa Y n 0 @ o 00 ® aoo®
® L [ BN ] ¢ o
[ 3N J o o 00 [ N
ol L
°
1] E4 a 4 = L] 7 B8 10 11 12 13 14 1% 16 17 18 10
cycle

Fig. 3. UV levels at the end point of rinsing and elutior
in each cycle of continuous colum chromatogaphy
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UV level is the percentage of OD Value at 280 nm.
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Table 3. Recovery of lysozyme from egg white in continuous column chromatography
Lysozyme before dialysis After dialysis
Cycle .
Recovered Total Activity Recovered Total Recovery Activity
amount(g)  nitrogen(%) (unit/mg) amount(g) nitrogen(%)  ratio(%)¥ (unit/mg)
1 12.11 14.3 32,800+ 2,000 9.87 172 94 47,600+ 2,000
3 12.21 14.4 33,100+ 2,000 10.08 171 96 43,300+ 2,000
6 12.37 14.2 31,800+ 2,000 10.19 169 97 41,100+ 2,000
9 11.99 14.3 32,200+ 2,000 9.77 17.2 93 44,700+ 2,000
12 11.82 14.5 33,900+ 2,000 9.66 174 92 45,800+ 2,000
15 12,51 14.0 29,500+ 2,000 9.98 17.2 95 48,300+ 2,000
16 12.27 14.2 31,700+ 2,000 9.87 17.3 94 51,400+ 2,000
17 1161 14.2 30,800+ 2,000 945 17.1 90 45,100+ 2,000
18 942 14.0 28,300+ 2,000 7.56 17.1 72 41,400+ 2,000
19 849 14.1 29,600+ 2,000 17.2 65

6.82 43,709+ 2,000

@ Recovery ratio(%) is calculated by following formulation :

Recovered amount

Recovery ratio(%) =

Amount of lysozyme in egg white

X100
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