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Immobilization of Lysozyme Catalyzed by MTG on the Wool
and Antibacterial Action
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Abstract: A new biocatalysts(MTG) was employed in this research to immobilize lysozyme on the
wool fabrics. Based on the feasibility by SDS-PAGE which MTG was able to catalyze lysozyme,
the research discussed the immobilizing conditions as well as the washing stability and the
antibacterial action. The result was that lysozyme can be immobilized in the wool which was
pretreated by chemical agents, particularly potassium permanganate. The immobilizing
conditions defined by this research as follows: 2 g/L lysozyme, pH value 7. 0, immobilizing for 8
h with the MTG 20 U/g. In these conditions the wool would obtain better washing stability and
antibacterial action than that immobilized only by adsorption,
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YR — BBk B . 7 W B (Lysozyme) B
AL VI AR R HE h N-Z BE B 2 0 e Al N- 2, B ffg
BMZEIN LA BHERBZANRE BARKEEX
B AT EHHERE SHRERRT. Bitw
WEE AW T EEEERMEMLER
B, BRI EEM AR FRURS FEME
RAAOEREBASFESXELEE BEGRERR
GERMEE P TBENRELIRHAR(FER
ROBB)EREMNEEZAERLNE EF
BHREEBETHEENE S B EXEKES
EREELYERAXMNBEE —ERh. Bk, 5
RAR—EEIRFEWE AT E.

2004 £ ,Cortez ] $ AME TE T A B
% B ( Transglutaminase) ) i 4L 7E F 0] LUK #7 5 7%
K15 N AEXBHE ERIELTEEXS
AEO LTFERS S0 % £ 358 R B 1E A
AL X A MTG 85 H T8 B R4 4 4R sk
BUATRTRE,

PR & YR A 1 ) 4 &0 BE K 7% i B8 (Micro-
bial Transglutaminase, f& 88 MTG) 1E X & ¥y 4 1k
AU R BE A 1L B B R P A E B (Gln) A8
AR (Lys) REZ B ZBEMER. EE2T—E T4
BHEEAY L BEEEETEE K, AT R E
GREENTETEEABRREZNAYT LS
B O E B LY 0 A Pk T Rl AL B B AL T A9 BT
REH,

1 #HHEE5F%

1.1 KB .
L1L1 4 £EHLERC2 g/m>), THHH
EHGAERARES.
112 &#H FHFEHFEE:BE 20000 U/mg,)”
THREEEMIEERAFS; MENSEBKE
M (MTG) . Bi% 100 U/g, M H—W Y HIZGH
FBRAFRHMRER . BREREY TR R
AR REEERRE(Tris), IR X Z — K
(TEMED), N, N'-TF B9 5 U5 4% Bt #% (Bis) , + ¢
EFMHMSDS) XL HFREE R-250; HARMAY N
L
1.2 TEHMNHF

EPS301 %83 % 1% » BIO-RAD ¥ i 5 15 % 4 7
#4; UV-2802S #) % 5b a] W4 ¥ Y6 B8 it; PL203

R+ XF; pHs-2C BB Ei; WHYF-2F {58
1.3 XBHZE

1.3.1 SDS-PAGE # 4 MTG s 85 6) X B A
B OBRERNINHBEBEBR MAMIGCHEE
20 U/g W BE, £ 37 'CF R M — & Bt 8] J5 B
B, 28.0F5 SDS-B T B ik 5 KL HE 5 22 iR
A FTEREK, SERREERER 12 g/dL, &K
SRR B R 5 g/dL, BIKATH AL & B E 5 min,
EHER 10 uL, B AKX T 20 mA HE T HAT,
BffE] 1.5 h, F 0. 40 F D R 5 R-250 e, AR
BRETEERBRRFHTHRERLHE,

1.3.2 $Li7sm

DEEREHLE . SR KER-BERE
£k (KMnO, 4%,JFC 1 g/L, pH 4.0,40 °C. 30
min, . 1 200 >B % (45 ‘C.15 min) > FF
P (i 220 ~F Kk~ HTF G0 OO~ a
(NaHSO; 6%, HAc 1%,40°C .30 min, 1 :
200 ~m k>~ FFA.

2) W B R 4 T AL 2 . 2197 12 3 5E IR M (Na, SO,
3%,pH 8.0,40 °C .45 min, & H 1 ¢ 30) =7k & 4t
FREA.

DWEKTALE . AYHKBHR >N EKE L
(H,0, 30 mL/L, Na,SiO, 4 g/L,Na,C0,0.2%,
pH 8.5,50 “C .60 min, it 1+ 25) > Kk~
MR
1.3.3 BRLEEHSHE KR—TBEEFHE
B, 0.1 mol/L.pH 7.0 WML B iF ik ie B
B—EHRENBER, T23TLENEERY
HRERLN 1 cn BRI HERIRIO0.5 g BT
LR, RRMA 20 U/g 848 MTG, # 37
CTRE—E0E, REXERAEFABRESE
HERREAER . ZRETE T4 CTREEZA.
WMERIAERNARZRFRE MTG, HETZHA.
1.3.4 BRuZEsHAARENE BREELSE
MEMERRR . ERKAREGSPTF I CHES
W, BKEEE 15 min, & 150 «/min, BR K E
A ERETIHTHEUE, UREEREREHK
B R B B VS W AR RIS 100%.

1.3.5 Z&MmEHRE

1) W B3 B 1% F1 9 58 « R A B &F I ¥ (Shugar)
W 7 e B R BT A,

AOD,,

BHEBE N (U/mg)= mg
A A :AODys - R B A 450 nm 4k 60 s AR SE
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2) B E LB T 1 i E
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ELYE D AODy, TR 0.001 H—EEH

B £ (25 °C,pH 6. 24):

12 38 B B 1 (U = 20D X1 000

A H : AOD,so Jy IR BB TE 450 nm &k 60 s B
EEAME;S AMAEELYHE M (cm?) ;

1.3.6 #@aMkX KARGEBAEHAGTHE
HEEIIRDY, TREM A BRECHHRAEZK
BHAE B 1% 2, ATCC6538 Staphylococcus aureus),
SRARBAENEE,

2 HR5it#

2.1 MTG U RHEBLBRAM
TRRANEEREBRE-A DS FRRE
AR, EWER . 0 FHEE 4 4H~—S—S—&. A\
it MTG R 5 825 5 4 4L & 0 3 50 A & Btk (Gln)
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ALY ML E LR SDSPAGE R T HHE
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Fig. 1 SDS-PAGE analysis of Lysozyme incubated MTG
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Fig. 2 Effect of wool pretreatment on lysozyme immobi-
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g1 B 2 WA, B ok ARG LR Bl b 3B 7 B R
BEEMERRTRAMEXE LNEEHRE, A
FREKMERBAKGE, SERETLHETER
MYEAEMEERER 23dRERE LRSS
¥RELAYVECBEEEREMAERER 4.3
U/em?#i%E 23.3 U/em’. SEEANEERH L
BEARENRAN EBREZGFTHEEXRENERL
ERHBHE . MEREHEZRENER, X
KR EAENEKE NTMEATHEEREXE
HEABH; R, FREREKENRERATE
BEOEMREBRAEY T MTG REM#LER, AR
HHEEXEXENRAERSEEEQZHRER
M, Fit, FEXBRYEFHERANTL
BEME,
2.3 ZMhBEEpHENBEEBEELARE

EBETEATES, B TEMNESABEEAF
ETERBRHP, WEPES pH EHTLIRERS
FHAEREANE RS, ANBEI—FHE
B, Y%A pH Eld— 0B, AREH S
REBATMIIEBORE DHEHNR pH HEE
HEEEANAREEZ—., AR pH HMNEH
BHEEAESE, HMEHBE 48 0H 3,

HE3IAUES, % pH 6~8 EEHBAMNE
EEBIE LB E . pHER 7 6, Bl ELE EREIE N
iEF 20.2 U/em’, HY—FHEWERHE FHE
MTG £ pH & 6~8 FEEI N B A B B BB IE , X4 18
BHMEEBEAALEE S E, EEEhTE
F,REM pH ETUREXBHERES EHAEH
M2 2 8] (R 58 B0 » AR R M 2R 1 R ) 7 T
AN pH 6~8 EENBRABERRELEER
&G THREBEXELOEELEE.
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Fig. 6 Washing stability of immobilized lysozyme by
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Fig. 7 The phenomenon of the antibacterial effect of
wool fabric
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£ & 3L ik (References) :

B G ik (B 7o), XREFBEEBEDT MTG
HELER. SXBZAERTREHIENES
. MELEFRURSFEERHECLHE
HMEZTZRYERE FEMURE™ =, Bt
WECRMEXEE, TR EXEREEE LB RS
TEFFIA MTG BT LA & KA AR,

3 &£ &

DF|F SDS-PAGE RIETH M B &2 MTG #
LHEY, KRR N E - ERNTRE,

)ik BT MTG X ELYEEHEHE
P E AP FERATLEMBEELRER
. XEAMENBEELZLEERIRLEEZE
B THER HE SN BHEBHE 2 /L,
B =4k pH # 7. 0,68 8 h, MTG A& 20 U/g,

DT MTG #ABEMEELFEBEES
VMHRHEEEEFHR KRB EE EYETL S
KEREVREFRANHE R TR REHEE
K.
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