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SUMMARY

Pretreatment of egg white and ion exchange resins was attempted to separate lysozyme from egg
white efficiently, Apparent viscosity of egg white could be decreased to 3cp by homogenization for
30 minutes at 2,000rpm and ultrasonication for 45 minutes. The result of testing adsorption capacity
of lysozyme was as follows; CM-Sephadex C-25 > Duolite C-464 > Amberlite C-50 > Dowex MSC-1 >
Amberlite IRC-50 > Amberlite IRC-84. Although CM-Sephadex C-25 showed highest adsorption
capacity of lysozyme, egg white could not eluted easily. Duolite C-464 was selected based on
relatively high lysozyme adsorption and good egg white eluting property for separation of egg white
lysozyme, Na* form of Duolite C-464 was most effective on adsorption of lysozyme. To separate
lysozyme from egg white efficiently rinse buffer and eluting solution were selected 0.1M sodium
phosphate buffer at pH 6.5 and 10% ammonium sulfate respectively. After separating lysozyme from
egg white, foaming power of egg white was decreased to 85.3%. Color of egg white gel was not
changed while hardness of egg white gel was decreased by 30% after separating lysozyme. However,
elasticity of egg white gel was increased by 13% in lysozyme-separated egg white.
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ofef] Soglae 200~ 400 units/=£2] lysozyme -§
o 0.1n¢E stelm F4| AEI ] 450 nmol] 4
o) FH=E 28 §¢ 0 W& AR FE3Y

Rinse E 1 E luting

buffer whgltge Solution
Homogenizer
Sanicator

o
7/ Ion exchange colump
Pump
] '

e |

Lysozyme
sofution

Desaltin

Residual
egg white

Spray dry I~ Purification

Fig. 1. Diagram of isolating lysozyme from egg white
by ion exchange chromatography.
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Fig. 2. Changes in apparent viscosity of egg white
with different homogenizing time.
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Fig. 3. Changes in apparent viscosity of egg white
with different ultra-sonication time.
(Egg white was homogenized for 30 min
before ultra-sonication)
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Fig. 4. Changes in apparent viscosity of egg white
with different pH.

(Egg white was homogenized for 30 min. and
ultra-sonicated for 45 min. before adjusting
pH)
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osphate buffer pH7.50] §#4]#4 0,5%8N4e=
akEo] 4|7} 3% columne] Eai| =} AHE
3 columnd] 272 16molglon] £2]9] bed vo-
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Fig. 5. Half-point saturation curves for adsorption of

lysozyme on various resins (0.50% standard
lysozyme solutions were used).
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Aol 7t lysozyme ] contact time-& 22.Ho|gy
o} W o714 A3t Gl o) §2.2 AgksEy
AL Ay s,
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Fig. 6. Elution curves of standard egg white lysozyme

on the various from of duolite C464 ion

exchange resin.
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24 Yyee e lysozyme$ F2385] 9% =
AL ohg3l 2ol A4Aslgdel. Columne = 7L
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el f-Fo] 428 F rinse buffer 2 <44 ¥
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@
I
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Fig. 7. Separation curves of lysozyme from egg white using duolite C-464 column chromatography at different

rinse and eluting solution.
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T=9 471 £y 8o 4HEsigo
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ol 428 T4 7 AHTFIE 647 4Y, B
A 7rl 5A7b46 8. CHelFrl 547025808
CH 2 F7F 714 &L A7kl 498 Aoz el
th(Table 1). °lgl¥t 484]7-¢ Li-ChanX(1986)
o] A A/l A 4.4~5.04 7 83 ks 2

o} o]AL Li-Chan5(1986 )8 AfelE rin-

se buffer o lysozyme eluting solution®} #%
Ex7t Bt 102 B A el 4ol Bt 4] ¥
sled 2,59 wghy) wlFolek U B AP 4
AR mmp 2 Hd 5347 g 4.5 80)
goese £8X7-8 voli Y 4 gl rgde]
=k

olglit ZASINA £%5% lysozyme] & &

ateioll el i gheko e AR As) W 1,000
wie} bzt 4,200, 4,452, 4,473%92. 2 pH 6.5 9]
0.1 M sodium thosphate buffer & rinse buffer =
483k 10 % ammeonium sulfate g lysozyme el-
uting solution © 2 A3k AT A% 717 =
2 lysazyme 3|84 ngich zalud B A4 4
vehd lysozyme 2] 3482 Stadelman 5 (1977)
o] ol Fat W 0.35%el wlEA oha B Ao
2 Jepde} o|A-2 Ahvenainen 5-(1980)e] nm
o] i U lysozyme ] ko] 0.35~10.65
%A 1 Blolsl A7) gl Ao wale} wofe}
A yjow Bel lysozyme 9] 34§ TAY A
$ 39 o lysozyme ] bl 3 W guc) o)
A duded %4 lysozymeol @ HA s
Aol o5 AWAql 2vj7} e Ao WAedmich

Lysozyme eluting solution®2 F %zl lysoz
yme& & Al A% 2y Az A&y}, o
714 &3 lysozyme -2 FAleilo] A AAlg £
Aol A AZ3I ¢x9 dr 2 Los 4Hg3)
et

Table 20l 4 viehd wte} zbo] 35 U lys-
ozyme &l g7k 51,000 unit /=g 2 4 A &%
3 g Aok 539 lysozyme o o1 55,000
~ 62,000 mits/ =gz} ¥ wsl Eo] A Hoix|A| o
t Aoz Jeluo 53 4F9 uEsdg g
22 AH4-slx lysozyme ] drir}b 20,000 unit/ sy
oj4kal Mg me¥ @ X A F5 lysozy-
me®] Hrke FE3] B2 AT & 5 gk

Table 1. Consumed time, lysozyme recovery and activity with different chromatographic conditions for lysozyme
separation using Duolite C-464 (column size, 26mm i.d.; resin bed volume, 85ml)

Chromatographic conditions

A B C
Rinse solution : 0.1 MNap (7.5) 0.1 MNap (6.5) 0.1 MNap (6. 5)
& & & &
Eltting solution : 0.5MNap (8.0) 0.5 MNap (8.0) 10 %(NH,); SO,
Total time consumed 364 min 346 min 325 min
- Egg white eluting time 86 min 86 min 86 min
- Rinse time 126 min 108 min 108 min
- Eluting time 152 min 152 min 131 min
Lysozyme recovery 4,200 g 4,452 g 4,473 g

(g/E.W. 1,000ml)
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Table 2. Comparison of the isolated lyozyme activity
with various commercial lysozyme

Lysozyme Activity (Unit/mg)
Isolated* 51, 000 =% 2,000
A Co. ** 52,000 =% 1, 500
B Co, ** 59, 000 = 2, 500

C Co. ** 55, 000 = 2, 500

* Isolated lysozyme was prepared by two times
purification and dried at ambient condition
= Commerdal lysozyme was produced from diffe-

rent makers A, B, and C

AL BL CL

NE FE 1L, 1L,
Fig. 8. SDS-PAGE patterns of native egg white (NE),
lysozyme free egg white (FE), isolated
lysozyme (IL,, IL,) and commercial lysozyme
(AL, BL, CL) produced from different

makers.

¥ 328 lysozyme o] €55 go} B 9}
o A795E 4A sl SDS-PAGE patterng 3
A A3} Fig. 8ol 49 o] 9 8= Ue
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med-% A, ¥ 39S P A 9% SDS -
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¥ Juol 4 lysozyme®] band & Y 7}
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lysozvme & F%o] E3HQ Ao e wepsic)

5. Lysozyme & % 3|8 o) 713
HM HE

Lysozyme & 323tz S48 Jiiside Yol
7HA4 & aadts] A5t Yol Au, pH
% 7] 29 (Table 3)3} 80 Coll 4] 3087t 7Fd 2t
el Ae, 22zt S(Table 4)& $43hg o,

dejejo] Mwl e Table 304 uieht wje} zbo)
lysozyme & F2% H 24 ol o] Yz
u&] 4 lightess ¢} yellowness 7} tht 7taslgd o),
FULE IAY ASolx o AYPAq 4l o
< ko] lysozymed] F-3ol s ©o-§ Pojnl
A€ HIY 4 Ak Iy pHE  lysozyme
T FE¢ A g dyoo] Mrdie] s 111
uhg HoiAl A2 Jeltr) ojelyt AL lyso-
zyme 2o AHEHl $3|7} 6.5~7.59 pHE 7}

Table 3. Comparison of the objective color score, pH
and foaming power of egg white before and
after lvsozyme separation

Liqud Egg White
Items Before After
lysozyme separaion lysozyme separation

Color
L 16.9+£0.4 10,0+ 0.2
a 0.94 +0.02 0.35+0.03
b 0.12 +0.03 —17.9+£0.05
E 8.4 £0.5 92.0+£ 0.7
pH 8.77 £ 0.02 7.66 = 0,02
Foaming 509 £29.5 434 £ 21.5
power (%)
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2] buffer 2 AH =97 89 Aoz ualch
Lysozyme & 32 9| wled-g pHol xAglel
Bl sFEH 4o Aed d4lstdd. die sjxY
< Azl v)sle S48 Yol of 85.3 %9
71282 XY dBel & i s|2Ho| goiA|E
Ao 2 el

whule] & 80 Toll 4 30 E7k I 2l WAl
% BHEx o)z AAA d2HE A 3§ A} Ta-
ble 4 8} zto| s}Ebiet. Lysozyme & 423 5l 3
45 Wl & AR 2 Fulg e Adadye
2 Eug Jale ud of 30% W AREE %
el glon] A apdo] okt olzich iy © 4
2 233 13%7ts N Aoz vehges]
A5 234 52 AR Fe) Aot A=A o
stk wbaie) el sl4n) gwoez FA A
3 dudioz A Aol L, a, b, Exel
o} A2 o)At A ghol lysozyme| Ao
o8l iAo Aol =

% lysozyme & 5T F w9 AFAHA4F 7
FYL F2A9 oo gistd 8.3 %2A ti4
Hojg ot 7ld g I Aol FEA,F Y
o] w3} 32 ghgtew zAzte| A-fol= ha-
rdness 7} th4 Heoj R oy elastcity+= 237 13

Table 4. Comparison of the objective color and
fexture score of egg white gel before and
after lysozyme separation

Egg White Gel

Items Before After
lysozyn_\e lysozyrpe
separation separation

Color

L 93.9+11 93.8 £ 0.5
a 2.79+£0.21 2,73 £0.09
b 10.10 £ 0.4 10.22 0.5
E 10,9%0.1 10.0£0.2
Texture
Hardness (g) 80 + 14 577+ 6
Cohesiveness 0.83 +0.01 0.85 £ 0.01
Adhesiveness (g) 103 +£5 100 = 10
Elasticity (rmm) 6.63 + 0. 48 7.50 + 0.58
Chewiness (g) 470 + 41 391 = 34

bR e 34 ek

% e 37h S 9Aeh
N. 2 ot

Yoz Y| lysozyme-§ AH 0T FE3)5)
A5t o] aix 2ol ol emyxle A P A
el 5 3222 A3 4T7E 44T A 9
<3} e},

Fjo) A5z ¢sted 2,000rpm & LE 2
30871 FAtz 4537 229 g A A
2 Jule) Awr) Hx5t 3 cpziA] ez o pH
2] wsle] aetde AR Fo|s A gstet ly-
sozyme 9| FZ-& H§ o] uirx| Ag Y3t
o Amberlte IRC-84 5 6%FF-2l 4o W3 Ly-
sozyme FHAHL AE3F A3 CM-Sephadex C-25
> Duolite C-464 > Amberlite C-50 > Dowex MSC -1
> Amberlite IRC-50 > Amberlite IRC-842] o2
lysozyme F38 o] Egtou Yoo 284 CM
Sephada(C 259 A$ole Yol f20] fo3lx|
et 2o 2 el Duolite C-464 7} 713 AR A
o2 v}E}‘;M. ofo|l 2m4=] 3] Duolite C-464 2l
ool 28ell AY & 9isle] Na*, NH*, K* form o
2 ak5o] lysozyme F2H-E FAE{ A3} Nat >
NH*>K* 9 22 yeht Na* form 22 3z 2
ol 7}% &3Pl A2 velytch, Duolite C- 464
2] Na* form& o]-83le] lysozyme & $5¢ A%
rinse buffer+= pH6.52 0.1M sodium phospha-
te buffer, eluting solution & 10 % ammonium sul -
fate 7} -84 olgict. Lysozyme-§ $&3 A, F
Wi ol sgA4-E ZA A5 | 2d L 35Ad
ool olsle] 85.3 R4 thi welzgiow s
T AL Ffole 344, F e Wyl 2
2l gkskor] zA7te] 90| % hardness 7} vt
ol o} elasticity & 232 13 %rlef 7= gtk
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