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Separating lysozyme from eggshell using magnetic
affinity adsorption medium

WANG Wei-jun,FANG Ying , HUANG Guo-lin
( College of Life Science, South China Agric. Untv. , Guangzhou 510642 ,China)

Abstract:The chitin gel affinity adsorption medium with the magnetic response was prepared by embed-
ding method , and its apparent structure and adsorption characteristic were determined. The results showed
that the powder of Fe,O, in the medium could non-specifically adsorb non-target protein which could be
overcome by béing washed thoroughly in NH,Ac containing sodium-phosphate buffer,and lysozyme could
be isolated directly from washing solution of eggshell. It suggested that the affinity adsorption medium
could be separated quickly in added magnetic field from the solid-particles such as pieces of eggshell and
sands, which greatly simplified the procedure of lysozyme purification. The purified lysozyme showed a
single protein band in SDS-PAGE , the recovery rate of its total activity was 26% , and the specific activity

reached 50894 U/mg.

Key words: lysozyme ; magnetic affinity adsorption; washing solution of eggshell

RS (lysozyme, EC3.2. 1. 17) FER & B ML BUBWAR B K408, JUH R S50 B B9 IR FE &
THREZ BRI AR RALLTEGAEYR  S6EEYEEOvHREEE B EE. Hxt
MENERHSEFROCAEARLSRE ™, 0 JLTH REARENER, EHSFEEBOEERE,BE
BOBREREILTRILTROEAER MEILT R TEHERRTERAGRY EXMETERR FRM,
B N-BRAbSe R R A EAE LT R, RPEA R EREBOR, R A — A 3R MUZ AT i 2 16 BU= Mt
ST ZHTHEAREER EARFEY KA E@i%% AWEITIE A 3R FBE R 1 ot ) 2t b 32—
FHMES/NMrFEYEEYR. HRSETEY P& T BEGERJLT BRER R, FHRIT T
SNEE S OV R R DB s S B R R BEE A B S HAE A B TR IF R PR BV W R

i HHE 2004 - 11 - 08 (EEBEGN - EHE(1970-) , 58,3 &, 151 E - maﬂ;wangwéijun@ scau. edu. cn
B&UB: /" & 4% F FH#F3 8 48 (200008 ) | |



%4 3

1 #R5HE

1.1 SRS

WESE (WE TR AN RFEEZ] ), Fe,0,
BRI (T HREe W) ) B ER =BT AL
2T , D ik G-250 (Fluka /3 &]) , B BETY
R Micrococcus lysodeikticus ( Sigma 7y 8] ) ,{RAHXT 43
FREMRAEES ( EEmERAEEFAA) , HaRm
Y4 B P A i m A AR 3 R Bk ARG 8K
(dy, = 6.0 cm,dy, = 3.2 cm,h = 5.0 cm, I ERE
FRRAT) BkFE R 0.106 7 T, 43455 [R] B 2k AR
RESR B A RIS BB R AME (LT -
1.2 A%k
1.2.1 ZHABBEEFFANRGHE KH Fe,0,
TR IR R Fe, O, TR TR , f 200 Hif;
BS g BLZBELT IR, I EHES " Fkh RSB
EEVAVR, TN 10 g bR Fe,O, $yK, i HE 30
min( AN B] FRE S8 HE) fF Fe, O, B3R A5G, N
A 12.5 mL B ZER BT, IR A], B E 60 min, 5w
BBL IR R LB LS , 1E & B 4H S PR AL P Rt
BB E—E A/DRIFORL, 2R 5 FIA BBk AR BRAE
A NEEIFCEE FE I e L B SR mie) B ) BORE , P2 i
S AbFE RIS SERIR A R L4 CARAFE .
1.2.2 BERERANRBELSHAONE BERENR
Y54 K B Olympus SZH 7 {445 WAL, B¢ i BURL 2R |
Z548 i YR8 A Philips XL-30 ESEM ¥4 8¢9 7ifi . 4l
B EERCURLH Fe,0, 3R AL B WX % A JEM-
100CX BRI ESEHEG(HZA).
1.2.3 HERERMNTEHAALFRG ST BN
FREAN BRI B R KERE: BUE &=

NRIEZEE KPP ERVIFETER P, FE 2 h ‘»Ez:%
BRI, R IERR X 2R HKAD, FFEE

Fﬁﬂ’ﬂ?ﬁ)ﬁiﬁé%@m%%‘% L5, 110 °C£;:F§*rﬁ
FEHFEENEHTHRE, EENE 3 KB
fH. HH.

BN TRENEHRER(nL/g ) = JFEHFK
KR/ AT RE;

BN TFRENRERKE(g/g) = (IR R
BE-RTHRE) iR TiE.
1.2.4 EEMFFA RS EFER BT T RK

S XA B R R R MRS AT R 20 mL B
78 F 10 mmol/L NaHCO, ( & 0.5 mol/L NaCl) # &

20 /% &0 (10 000 r/min, 8 min,4 C) K% 1
W, A 50 mL BRARF ) E T3 F B 5 s B8, IF
U HE R B, B — 2 st () B 37 VR 5 Bk B YT T
15 1. HoA .

—

RS B A MR R R4 B 63

—- Wt e B ) /

FEXT IR FAF 2R = [ (90 n e 1

PHREERE M ] x100% .
AR A2 B AT BU40 mL 38215 R _E %

’ﬁz jJ[lA 20 mL PRAATR R E il T FH- 5 - WG 2

AT (7 B P R B &) |, T T80 IR B 60
min , B _b- V8 VR S 5 B T B T T

AR B 25 8 (U/mL) = (IR BRI BSOS T -
IR B J BV T ) /o Bl B BRAR AR,
1.2.5 BE=RGEABGBERASE HL200 g
K139 ¢, il 10 mmol/L NaHCO, ¥ 300 mL, $i+f
HRET LHREEE, O h oL I8 E i Ge, 0
AJEE % 10 mmol/L NaHCO, -4 I il g 1 Y 14
FEANR RS, IR T RO R M 60 min, FTr #HAY
BB R AINE )[R B4R SR AR R BRAE O AN 37 I 2R
A B, U A T g e B T2 R A Ry 3R 0, BCHS 28
BLANE G, B B TR B T 2B R AN E SR B B A
KR YE, B EETINE 0.5 mol/L NaCl ) 10
mmol/L NaHCO, ¥+ (I A) , ZIEWHF, HATE[F]
W, BRI 2 IR, 3% 4E (2.0 em x22.0 em) , £
FpH 7.8 .5 0.5 mol/L NH,Ac 0.1 mol/L #ifg
ENER R MPR (VS B) BER B2 I Y Dogy e < 0.05,
HHR/DCBEW A U, B F PR B, 5da A
0.15 mol/L HAc ¥:jii (4 mL/% .60 mL/h) , WWETETE

w44 CORFAEE R
1.2.6 ZBHBBEHHNZT YNEFHFEEEE W
T =B Weaver a8l vk MEIBEER 30 C,7E 2.0
mL RSB R PIIA 50 uL fUBEH, =)
Ja s R ,450 nm FHE FMlRE 1 min N R EAR
{18, DA 450 nm K T 6% B &8 T 0.001 B
N B — B E PR AL (U).

1.2.7 H a4 $¢ME 3 Bradford” 3, I LU
MEAER A EEER.

1.2.8 SDS-BAMHEEmERE TR LK KR
PR ek AR B 30 g/L, S ERK
BWE N 150 ¢/L, FAE10 pL(&HEH 481 mg/ L),
LI 10 mA B9k 2 h. R JG FH 25 53 R-250 wb17
FHYE, 0 =20% HAc IE L6, trEE H R (H
ST FIEE) 25 8 S EIFE E (14 400) R
H B30 (20 100) | 4= BR BT RS (31 000) (4 flL3h

FHH (43 000) 4 1yF HEH (66 200) | b BR 10
B (97 400).

2 ERITH

2.1 ®EMEFEMTREIBEL ST

2.1.1 EHRERANAFEBREHNEZNEH I EH
Fe, O, #y AR AE Rk i A4}, 2k F 6 i A 38 vk i 25 75
ELgg e . PE B9 % B B SR AU B 5T, 1241 iR £E Olym-




64 e B OR Wb K ¥ % W 5 26 4%
pus SZH 7 M T 52 B 21468 €5, 1 T 490 01 4 35 I 30 2T
et — 2 IR B, R TSR R T g 10 e S—
AAZILEM (1 -a) DA E LB g, %5
DUJ 75 2 3 S 7 ey FE T4 B ) Fes O UKL 3 F0 34 7 X5 60
gk (1 -b) , X8 Fe, O, ORI T T 2 147 £ g 40
JorE PR R M) o :—% 20
. e:o t;o 1|20
f/min

i ATE S

a: WLBE AL M BRE T JiORURL IR £ il 2/ 44) 5
b HUGR T RGP 3 IR B A0 T UK PR PN S 25 44)

a: The surface structure of magnetic affinity medium under envi-

ronmental scanning electron microscopy ;

b: The interior structure of magnetic affinity medium under

transmission electron micro
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Fig. 1 Apparent structure of magnetic affinity medium for lysozyme
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Fig.2 Magnetic response of the magnetic affinity medium

for lysozyme
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Fig.3 The absorption procedure of magnetic affinity medium
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Tab.1 Magnetic affinity separation of lysozyme on eggshell
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