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Abstract A novel lysozyme was purified from a marine microorganism and its major characteristics were studied. Cell-free I

1
supernatant was prepared by centrifugation of culture broth, ultrafiltration using a hollow fiber (molecular weight cut off, 50kD) P :

and concentration using a hollow fiber ( molecular weight cut off, 10kD). The crude lysozyme was purified 34.7 fold to
electrophoretic homogeneity with a recovery of 24.1% by CM-Sepharose FF cationic-exchange and Sephadex G-100 gel
chromatography. The relative molecular weight of this lysozyme was determined as about 39 kD. The optimum pH and

temperature towards Micrococcus lysodleikticus were pH 8.0 and 35°C respectively, and the enzyme was stable at temperature
below 50°C and pH 5.0 ~ 10.0. The lysozyme activity was slightly enhanced by Zn®* and Cu** and slightly inhibited by Mn®*
and Ag® . The lysozyme showed good compatibility to many common chemical agents such as EDTA (0.1% ) and KH, PO,

(1.0%) . The lysozyme had broad-spectrum against many bacteria, including a number of pathogens, which were resistant to

egg-white lysozyme.
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EAER, R T HNAEE  EFRENSNE
MOREN R EBET T EMHRD Y EEXE
HMAEYREBRRIRER D, &30 —FFE
BYEE Y R AR 28 A ROR e BT T B
R.ABEMEVERENE TR RNNAEE
IE 1P

1 MR FeF &

1.1 ##

TFREMEAR S 1286 ANAEBRY S ES
BIMEHERE . HATRERE.

CM-Sepharose FF,Sephadex G-100 2t/ 5 ¥ H
it J& Pharmacia 2> 7] , T3 4 Bk Al A B SCOXU TR 946 Bk ik T
B Sigma 23 7], 5 Ath 43t 0 i A A6 2 5 3 o >
SyHrél. X 28 X E A HITACHI 20PR-52D & i ¥ %
BHON(HAHZAA);SCM FRBREARSE(FH
i I ¥ 0 ) BB B 5 BT ) s LKB2021 fE iR E BT ¥ 18
(Bt LXB 2\ 7)) ; Bio-Rad Mini 1 3 B & & # 3% 1X
(EEMASRATF) ;752 £ R HEE T (LBE
=R ),

1.2 A&

12,1 EEARNER BEEAREREN T ™8
EHFE(EBKR1.0%,4 8% 0.5%,NaCl 0.5%)
BT 28CIE B K (200r/min) - 353% 24h, 4% R BE VK 55
>(4000 r/min,40min) , Bk 2 B KU 5 b .

1.2.2 BE®RSE: LEREBEESFENSOKD K
R, FUBE > FR A 10 kD KWWK,

1.2.3 CM-Sepharose FF &2 #7: B EK AR L
F T4 pH3.8 10mmol/L #7 % B -1 mmol/L. Na, HPO, %
IR T 5 &) CM-Sepharose FF JZ B # (2.5¢m x
10em) , A 200mL & 0 ~ 1.0mol/L NaCl I IR #1T4R
PEBSFE SRR, L 1. OmL/min, Yt 58 7% 1 04 3 B £6 v
4.

1.2.4 Sephadex G-100 # 2 #7 : ¥ CM-Sepharose FF
EH TS E A S5 BB T L pH 6.5 10mmol/L PBS
FZ IR T M B Sephadex G-100 EHTHE (1.6em x
60cm) , -5 & 2E 47 U6 B, L3R 0. ImL/min, W 16
MG E S T - 20CHREFEH,

VA b S BRI FE 4 CHEAT
1.2.5 WHEBAEMS TR E" . XA Sps-
PAGE FiEMlE , ST BIRWENR 12% ,H 0.05%% 5
BRI R2S0 8,

1.2.6 ERBERERWE: RA Lowy "™ #4700
E, U4 MEEEAIGEES.

1.2.7 HHEBEEMORE" : A 60mmol/L. pH6.2
BRI — BT E (A = 0.6 ~0.7) I
R ERBE NS, B 0.5mL Bk M A 2.5mL & 4
(20C) % , A BIB A, 7B K 450nm AL 32 BRI K R
Smin W E MR 15s IR E, Bl AA,/min A fL
0.001 MRAFME I — N E RN

2 #F

2.1 BEBNISBEN

HBUE W 45 7S A B8 £ CM-Sepharose FF FHE ¥ %
BB OB, Hh e e e, gt a2 WA
1 TE B EE W 46 /5 L #E T Sephadex G-100 %E
Bt iR, e R W 2, 58 A g 1
W WHEEHEERERSIE ISR ER., &
MAELERNAAERNE 1. AF 1 7TH, 8k
AREFHETRBEENAABRE NG, 4 F
RET2AIH ZRTABSRED BABHEE
ABRE A LTEE T 3279 5u/mg, AERE T
34,7 4%, 1E S B 24.1%
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Fig.1 Elution profile of lysozyme on CM-Sepharose FF column
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Table 1 Purification of marine lysozyme
Procedure Total activity/u Total protein/mg Specific activity/(u/mg) Yield/ % Purification (fold)
Crude extract 2.61 x 10° 2.76 x 10° 94.6 100.0 1.0
Ultrafiltration 2.02x 10° 7.04 x 107 286.9 77.4 3.0
CM-Sepharose 1.01 x 10° 48.60 2078.2 38.7 21.9
Sephadex G-100 0.63 x 10° 19.21 3279.5 24.1 34.7

R

B3 4L AR SDS-PAGE HliE
Fig.3 SDS-PAGE of purified lysozyme
1: marker; 2: purified lysozyme,

2.3 BRENMAHEBAMRHAR

2.3.1 BAHEMEEEM pH MEENE EARR
pH 28 Ths B oF A0 K TR VR BE T U A X RS L A5 R
B4, B 4T iXBEBREFEHA RGN pH
8.0,1RE 35C, £/ T FK T 35°CHT %5 o Bg A V5
TR, SCHR R —E &, X BE
H25% . HRIE Margsin ¥ 1991 EE W E X, @ F B &
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Fig.4 Effects of temperature and pH on lysozyme activity

2.3.2 BAHEMH pHREHMARENE: RHAR
pHAREN R EMBNRENE . 4RLE s E 6,
B 5 AT A% 75 B B (20°C ) 7E pH 6.5 BH Bt & E , pH
5.0~10.0 Z [E) %3 & ¥ 847, AH X BB IE 7€ 80% LA
E. 6 ZREXHBEHEM(pH 6.0)7E/NT 50CH A
BB EN,SOCRIB oh ERIARBIEN 81%,

TOCHRIR 6h 5 R ARBEIEAN 72% -
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Fig.5 Effects of pH on stability of lysozyme activity(20°C )
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Fig.6 Effects of temperature on stability of
lysozyme activity( pH6.0)

233 FRERETHAEMEENER - ERH
MYMASMEEBETHREEFHREN 0.01
mol/L, R B LA i & J& B8 7 19 B o 1 9 X4 IR, U %
BHMEME, SRR EK2, AR 2TH, Zn"" G
MEEMAE —ENBIEER, M F Ag” XA E
BERg A MBIE A, Kb — &R F 40 Ba™ (Ca't |
P A HMERRAEELW, AR ERS
KoeBET8HAE RFNEAERE,

x2 EREGREFHRENEN
Table 2 Effects of metal ions on lysozyme activity

Metal ions Relative Metal ions Relative
(0.01mol/L) activity/ % (0.01mol/L) activity/ %
Control 100 KCl 104
BaCl, 100 CuS0, 128
Li, S04 98 AgNO, 93
CaCl, 102 FeCl, 102
NaCl 105 MgS0, 96
MnSO, 85 ZnSO, 135

2.3.4 FRALZEAM B REBEERNE R %% 3

|
§

mere——
T e e ot R o A



http://www.cqvip.com

MEME - SRREYBIRAELERAAL

pooo http://www.cqvip.uF

423

i Wk BE S & A I A B HRCP , LR IBKEZ B,
EEHBEE ERNE3, BR3THM, HRikE
AR SFEMAARFNEMYE, M AEMEER
ARERW,
R ¥ERALFRFAXBENER
Table 3 Effects of chemical agents on lysozyme activity

Relative Relative
Chemical agents Chemical agents
activity/ % activity/ %
Control 100 Borax (1.0% ) 109
KH,P0,(1.0% ) 109 NaCl (1.0%) 102
EDTA (0.1%) 109 Citric acid (1.0%) 109
Tween 80 ((0.1%) 115 Na, HPO, (1.0% ) 109
Tween 40 (0.1%) 115 Ethylene glycol (1.0% ) 112
Ethanol (1.0% ) 9 Tartaric acid (1.0% ) 98
Emulgent OP(1.0% ) 112 Glycerol (1.0%) 109

2.3.5 AHEMNEE: ABGERESREBEERE
WHE R 1.4%.0.7%. 0.35% . 0.175%  0.088 % .
0.044% .0.022% .0.011 % K ¥ W , B3 304 K 38
BHEBIHMABSHEEBHERER FFZT
BRESHEICT  BEREBRABKPERE, A
RMEAENREAFEERKGEDR), AN BEX
HEKGER), REHAXE T K 0B & H B E
IO B T I B TR BE , O B /NI B R B (mIe) Y

R4 BEBMHOER
Table 4 Inhibition spectra of lysozyme

Strains MIC/ % Strains MIC/ %

Staphylococcus aureaus 0.35
Staphylococcus epidermidis  0.175

Klebsiella pneumoniae 0.088

Micrococcus lysoletkticus 0.35

Staphylococcus albus 0.175 Micrococcus luteus 0.35
Streptococcus mutans 0.088 Bacillus subtilis 0.175
Streptococcus pneumoniae 0.044 Bacillus cereus 0.088
Streptococcus pyogenes 0.175 Bacillus pumilus - 0.35
Pseudomonas aeruginosa 0.175 Aspergillus niger 0.35
Clostridium sporogenes 0.35 Escherichia coli 0.175
Salmonella typhimurium 0.35 Candida albicans 0.35

MIC B EMEERSERRE 4, &K 4 TTAIX
BHEMEHIE S Z, M EME S RAE AR
BIEHE, LR RESRE TR bR
FAKRE MR A RRESRREARR
HIYER .

O
AR S 0P O P R I A — TR R

PR B TR WA G EME Y ™
£ RO LA — B A B R AR S A R A

ARBENMENER, W ERBRAETRAHERN
EHE T, BiE pH IR IR EE$ ,/EA pH W HE
R EBEARTRES, XEEH BT NE
KEAMFNEE HEREEE EES 5.
BT S@EFAE F KM AR E%
A,

EEFHMEEEABE RN SOC, EZRTHE
HER ALKRAEBFEMBREERBE Y 35C,
B—MKERE, b T REEOKBEILET, £
AP IETEMMAEE, o] IR KAV HRER
BEARSEwW™GEHS RS, M ARE T IFSH
#,

EEREHMUMEXKALEAEA 2R
B HMAREIE 2 BN EEAEMIRE
EEROMEYORBEE SRAHERE(ER
VARG YR N EDTA 453 77 X 3L fth B 58 B A gE X K
B S ECHARESA —EREERY )%
HEREER M ZHBRERABRBNEHEIEA,
T EL7E % 7 B B 50°C LI F Al pH 5.0 ~ 10.0 2 [A] &
ARFNREE, ZEREFALFEANERmE D,
EEHMER TP EAMENE BRI R, H Xl
FHEPTHEEEFRZH,
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