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1% 1. Diagram of isolating lysozyme from egg
white by ion exchange chromatography.
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Micrococcus lysodeikticus 3 EFei-S- 0.066M
potassium phosphate buffer pH 6.24 89} o &
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=22 2. Changes in apparent viscosity of egg
white with different homogenizing time.
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12 3. Changes in apparent viscosity of egg
white with different ultra-sonication time.
(Egg white was homogenized for 30 min before
ultra-sonication)

2.0

K

VISCOSITY(cp)
5

s
13}

6.50 7.00 7.50 8.00 8.95
pH

173 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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Lysozyme 9] F%&-& $13 42 A"9-& 939
lysozyme standards(Scripps)s 0.IM sodium
phosphate buffer pH 7.5 o &a]A]A 0,5% £
22 g0 #27 FXE column o &7HA 2 ok,
A28 column ©] %] 7-2 16mm ©] ] onf, Fx]2]
bed voluME 2 8 (ml ] %ic},

Lysozyme #F842 §E<%5+ (, 69ml/min
2 A s 4k o, olm] 4x|of ozt lyso-
zyme 2] contact time-2& 11, 62 o|gc} 899
52 8t a4 & AYskaich

I A3 28 50l vhebd vle}h Zro] Amberlite
IRC-842} Amberlite IRC-50, Dowex MSC-1
2] 7% 0.5% lysozyme £ 13.8ml, 20.7ml, 27.
6ml-& 47 FEA 22 o F2| = o]n| Z3AEE
Letiglom, o] Ahe] 4 7kx] f=x] o of & HkE 3}y
& 9,7-13,8ml &) lysozyme £-o] gl ouf; o] 7A-&
bed volume 8ml 2] 4= & 48-69mg 2] lysozyme
of s FE= Aot

Amberlite CG-50-2 47] 72| 2] ol u] sl 4]

52 F4Y S 2oy 49| lysozyme F3
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0.D. at 280nm
w

CM Sephadex C-25
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213 5. Half-point saturation curves for adsor-
ption of lysozyme on various resins.
(0.50% standard lysozyme solutions were used)

o] o} lysozyme -2 25 5ml & 134 7 - of
HEEEH O gl en], o] Z-& bed volume 8ml

o] x5 127, Tmg 2] lysozyme of  FE] = 7o)
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ol v]a4 Duolite C-464-= -2 lysozyme &
85 ueblo] lysozyme & 37 3% #4171
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25 186, 3mg ] lysozyme ol & GE = of w9l
Ao & by} o83 A = Li-Chan =
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cha Zpo] 7k A9l 2, o] A
=55 5, Ao o3 lysozyme<2] contact
time o] 37, 5ol 4 116828 1/3 o] s} ZHolx 7]
el Ao2 ¥Mojzlich

18]} CM-Sephadex C-252] 7%
£ 37 3ml & fFEAIZ S w7kx]) RS =
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#
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= 2= O ol &
2T A%

A% o
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T2 ¢] form 2% Ag
3. Duolite C-4642] form ZAA| &

2 Duolite C-464¢] form 7Z %-& ¢|s}oi 2M
9] sodium hydroxide, ammonium hydroxide,
pottassium hydroxide # & &4 Nat*, NH,*,
K* form o & 7Z+7} wk5-of columnof F2 4] 7] 31
lysozyme standards(Scripps)s 0.1M sodium
phosphate buffer pH 7.5 234 # 0,5% £}
2 2 vkl 27k T3 column of F-2HA] 2 Hf,
4183t column 9] %72 16mm o] %l .om, 4|
2] bed volume -& 15ml ¢|¢lt}, Lysozyme Z&
folo] fEFE£5E (,69ml/mine2 A5 =
getal e, ola] Ao tfgt lysozyme 2| con-
tact time-2 22+ o]glch
T o 7] A M FE G o] frE2 A FEEA
<+ AYtgich AEZA T 217 604 e bt
Zro] Duolite C-4642] K*, NH*, Na* form o
0.5% lysozyme 8o 84.9ml, 97.3ml, 115.9ml &
747 fEARE o 29 frzsbge] sEglon,
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1% 6. Elution curves of standard egg white
lysozyme on the various from of duolite C-464
ion exchange resin.



Na* formeo] 7}% & &F2g & 2| A& &
ok,

ol# gt At FxAY A YoMl 2e Li
-Chan 5(1986)¢] %318 bed volume 7,5ml €]
A 225mg 2] lysozyme ¢ 522 1} u] 2% of
7.5ml 2] 4=} 290mg 2] lysozyme -2 5-2H3t 7
o8 el 0358 2 ZIE velgo, ol¥A
lysozyme -§2¢| f&%5 F, o o ly-
sozyme ¢] contact time o] 37, 5% (Li-Chan %,
1986)c A4 224822 ZFrold SolE E7sta ly-
sozyme °] F %2 o] F 7§ A -2 Li-Chan &
(1986)0] A A3l lysozyme o4 9] 3}aF -Zuk4]
of Hksled, & A Poll A= A FEFUA S Ayt
710l 7} 7 chet o] f-& FhehE o}

L =

w3 Ahvenainen £(1980)-& Duolite C-464 2]
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o] F3¥o] Fglrkn Buslgion, NH* e
ul5o] F7] 9)sled ammonium hydroxide # 2]
£ stgcha gk, aed, 2 dFZE b ok
Na* formo] 7} £& ZA2& veht 42 b
AE Jetl 5§ 4 A

wheba] - A% ol 4= Duolite C-4642] form &
Na* form o & 7Z43slo] ) lysozyme 2] 5%
A& AA sk el

4, ¥ lysozyme 9| FZA1¥

A7) AFold 23R A& Y 749 TR/, FH
g4 o 2 Mg lysozyme &
A2 ok Zo] ARkt

Column €] #7-2 26mm o]%} 2, 2] 2] bed
volume & 85ml & 33ick, 2o gt o
contact time -2 30, 35+ o] 22w, o]alf o]
F4 5+ 2.8ml/min o]l o},

el o] f-Zo] 2k8 % % rinse buffer & <%0
FH4E A 2 s Aol H o, old fE<
£+ 4,0ml/min o|gich, We] A3 AeiRe
2 E35 24 3l% lysozyme eluting buffer &

a7 A% =

A+4&n 41

Ao E%% lysozyme-S %545 4, 0ml/min
o2 FE5%ch

S fE2 A R HA A4F S
A sigich of 714 FE4 lysozyme -§4-& E5
2ol AWl sl kg S s on, gol4
A A& AAAA 452 & AA
At 4%E% lysozyme - Aol 4 7 X3l 5
8 g7 Sggog AR

el o 2 B E] lysozyme 344 280nm of A 2]
F4s WaxlE 13 73 Zo] vebklck, Rinse
solution ¢] pH & Ze| & = FF = PT3lo]
2 24 FaE A g2 dil-g 83 Aodds
g 4£9% A7+ pH 7.59 0.1M sodium phos-
phate buffer & AM8-8-& wloll& 126¢-0] 485
o] 504ml 7} # 2.3}%1 2} pH 6, 55 AH-8-3H3 & =i
of = 7}z 1884 ol A pH 7.5¢] rinse buffer
S A83k5& =l ulsf 27 85, 3%1ke] rinse
buffer 7} 42 o] oF 13-17%2] A ka7t 7]
ok,

g duj o 248 lysozyme & FE5HE0] £8
H F 48472 A He]T-7t 647t 4+, B M2l
7} 541 7k 46+, C Hel7} 547t 25822 C A g
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c
St E
£ 4
c
&
~
% 3t i
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18 7. Seperation curves of lysozyme from egg
white using duolite C-464 column chromatogra-
phy at different rinse and eluting solution.
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Tt M B A Zbo] £28 ZAog vebyoh(E
1). ol& & 4947+ Li-Chan 5-(1986)¢] 44|
T Aol A 4,4-5.0 A gkl w]sf ok Ao
01712 Li-Chan 5-(1986)2] 7 -f-oll+= rinse buf-
fer W lysozyme eluting solution ¢| f&<57}
it 10ml 2 2 Aol A o] &5 4mlef v]3ste] 2,
Sl whgkr] wjFolch vl & AlFelA A-8%
pump= 1 o] SEEHAI £ 4,58 o]l
2 A£9A7HE Hol A FY T ol 7HEe] = gkrh
olglgt =73l 4E5 lysozyme o] #FH2 &
of AFefof 4] o] el ghEko g AlARRE A, iy 1,
000ml & 2+ 4.200, 4.452, 4.473mg © 2 pH 6.5 |
0.1M sodium phosphate buffer % rinse buffer
A3} 31, 10% ammonium sulfate & lysozyme
eluting solution &2 AR&-3F 28|79 ZH-¢, 7H%
o lysozyme 3582 Bk ey, £ AY
of " vlebd lysozyme 2| 2| 4&-2 Stadelman 5
(1977)0] AF3t o) 0, 35%¢1 v]siA kit B2
Ao & Jepytr), o]7Z1-& Ahvenainen -5-(1980)©]
B ag o] iy lysozyme o ol (. 35-0.

% 1. Consumed time, lysozyme recovery and

65%7tA 1 #o|7} 27] vl AL g Holr
wrebd ) e 2 H-E lysozyme o] Bl 7E=

T A%, duy lysozyme o gl @ U

p L _%
s &g O f 8o 539 lysozyme 9] FE &
A8l Zlo] o % *-41.4_3101 onjst = Hog

chEl o},

Lysozyme eluting solution 22 FZ% lyso-
zyme & 95 24 Al E A EsI8lch o
A 4%% lysozyme - Fatelo 24 AA g T
2ol A Azt £59 Q7 S Lo g AL}

itk
£ 200 A vhebd uhs Zol 23E WY
51, 000 unit/mg o 24 & x|
=51 Y= AT 539 lysozyme 2 g7} 55,
500~62, 000 units/mg 7} v] @s] 2w ZA Ho]=|
A e AL R vl 53] Al F9 ¥EEY 9
g0z g5 lysozymeol o7tz 20,000
unit/mg o] 4l A& T o, & 4
# lysozyme 9] G7te 43 2 AL 4+ AU

ch

S A A5t 2

¥

lysozyme ¢] & 7}=

activity with different chromatographic con-

ditions 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 M NaP (7.5) 0.1 M NaP (6.5) 0.1 M NaP (6.5)
& & & &
Eluting solution: 0.5 M NaP (8.0) 0.5 M NaP (8.0) 10% (NH2) SO4
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( g/E . W. 1,000m| ) 4,200g 4,452g 4,473g




% 2. Comparison of the isolated lysozyme acti-
vity with various commercial lysozyme

Lvsozvme Activity (Unit/mg)
Isolated* 51,000 + 2,000
A co.** 62,000 + 1,500
B Co.** 59,000 + 2,500
G Co k% 55,500 + 2,500

* Isolated lysozyme was prepared by two times puri-
fication and dried at ambient condition

*% Commercial lysozyme was produced from differ-
ent makers A, B, and C

NE FE IL, IL, AL BL cCL

1%l 8. SDS-PAGE patterns of native egg
white(NE), lysozyme free egg white(FE), iso-
lated lysozyme(IL,, IL,) and commercial lyso-
zyme(AL, BL, CL) produced from different
makers.

A7En 43

skl 245 lysozyme o] 55 oolur] §]3}
o] H7]93E8 AAsle] SDS-PAGE pattern-&
gt Ay, 27 8ol A9} o] 4] FEEL A
L A oF 29| lysozymeql AL, BL, CL 53} ]
s Fef Z x|t glgE & + ALk =F}
lysozyme % A, F2| Fi-& 37 A7) &3}
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% 3. Comparison of the objective color score,
pH and foaming power of egg white before
and after lysozyme separation

Liquid Edge White

lhems Before lysozyme  After lysozyme
separation 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 83.4 £ 0.5 92.0 + 0.7

pH 8.77 = 0.02 7.66 = 0.02
Foaming
power (%) 509 + 29.5 434 = 21.5

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

Egg White Gel
Before After
[tems lysozyme lysozyme
separation separation
Color
L 93.9 + 1.1 93.8 + 0.5
a 2,79 & 0.2] 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) 830 + 14 577 + 6
Cohesiveness 0.83 + 0.01 0.85 = 0.01
Adhesiveness(g) 103 # 100 + 10
Elasticity (mm) 6.63 + 0.48 7.50 + 0.58
Chewiness (g) 470 + 41 391 + 34
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