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Purification and Characterization of a Strong Fibrinolytic Enzyme——Nattokinase
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Abstract: Mattokinase was purified from liquid state culture by concentrated using saturation ammonium sul-
phate, Sepharose CM FF ion exchange and Superdex 75 gel filtration chromatographies. And the characterization
of nattokinase was also studied in the paper. The results showed that the optimum temperature was 37°%C , and
temperature had great effect on enzyme stability. The optimum pH of NK was pH7. 4 and it was stable in range of
pH6 ~8. EDTA, pepstatin, aprotinine, PMSF inhibited the acticity of the enzyme, while SBT1, TPCK activated
the enzyme, in addition, EDTA was found to be the best inhibitor for nattokinase. Mg®* and Ca®" could activie
enzyme activity, Zn’*, Cu’* and AI** could inhibate the activity.
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1 BWR5FZ

1.1 PR#

W HAFE (Bacillus subtilis) NK-040823 pi KT B AN TRARA AR,
L2 FELASNSHE

MAAEFEDFERE Sigma A7, S8R E XBRMIFT, Sepharose CM FF X Su-
perdex 75 EHT4v i #) B Pharmacia /A 7], HIXZ5& bHQEIkel, RELLHAE> 0
Wra; ENrE, TH-BREIRSSS, BSZ-100 8335 isEss, HL2 EREY™ A LB
BT AXER s Ik B A— T
L3 HETHBEHHNE

RHFREEFEREHAT
1.4 HEHEENGSL

A4 O SRR 4 BE MR S, 000r/min B0 20min, B EEWEEIMARKE S HH
W, MEWSENBRLHREETHMENpH 5, FHKIKE Sepharose CM FF T3 #
2B & Superdex 75 SR BT S RIFIT /B 4iAL, FFHSDS - PACE LIK BAE(LECR
1.5 HEHHBHERNAR

WREF. pH, £EETEEMHFIN NK & terogm

2 RS

2.1 HTHEwPSL

GRS R B SZ 40% ~ 65% FiRRE /3 A 2o #7, Sepharose CM FF B -7 32t E #T,
Superdex 75 RIS, BA—THMERZSEAHEORE, UEMTFEREE, &
FTBEELJS 14 SDS - PAGE 2347, BRIR—MEAW (WA 1, | HEEEN G RENE
&, 2 AREEEA) . AT, DLEReEE AT NK AP hika, & HafRasft
TEBE, FAKTY, NTEMOGERET 3551, BUREN60.7% (RFK1),

I— KD F1 AATHWALE
974 . SEA  BEA o w0 [EgeE ik
66.2 (mg) - (U) (U/mg) (%) 5%
430 REEH 199 174400 876. 4 100 1.0
# 2842 172000 6053 98.6 6.9
310 e 6.84 134160 19625 76.9 22.4
BEH
o K 3.41 105986 31086 60.7 35.5
20.1 E

144

A1 SDS-PAGE [
2.2 HENERBFEROTAR
2.2.1 BEAERRENHE: HRAMNCHMBE (R0 02mg/mL) 10pl HFEM
AHFEAVRLEE, FHBEFRTARRE FMRE 18h, WEME . SRME2 B
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100 ’///\' . HE2 TR, BEMEOREERRERN
37C,

% 222 BEMBETHEOEW. BT A
| M T 0. 02mol/L B Wpi PR HINS B, 4+ 3T
0B 30 B 08 0 S RRBELMATRE 6h, B 1h BN R
ARHE, RME 3 R, 3 A, BE
SRR AR KRG, 7E 30°C - 60C i
BN, BARsRE AR B A AR IR B 16 0 S TR I, HR e, B
TR, 30°C{EE 6h B4 50% KUBSIE, MiZE 60°CILE 1h BRER S 3BER.

2.2.3 EEMA pH BB : BHIAR pH EMERER", FURAEE LB M-8
BB s, A MR TR, 0T RIS 10uL (K 0. 02mg/mL) SR
[ pH BN RE S VAR L, WEFHREEN. ZRNE4FT, WE4 T8, BT
BN B pH h 7. 4.

160

Bk ERg %

B2 945 HRE a0 S E R R

80
60 F
40 |

BRAREE 6

BRMgIS 1%
oo 83,88 8 8

20

1

2 66 70 74 78 82 86 90
th pH

0

B3 EEAERE R B4 HEMENEEERN pH
—-—30C, = 35C, & 40T, > 45C,
—*—50C, -8 55T, —+—60C

2.2.4 pH {EXMEEIEEMEMEW: 20 AR pH

- B R, B TR T HR 24h j5
N ERAMIE. HRNES PR, wES TR, NK
® 2 7r pH7 BT HERRS, 24h RAMERT 0%, 1E

0 pHE B E A, 24h BAMERET 80%,

;
pH HWEiRE, MFEpH <6 FipH >8 R T, BBAR
M5 pHHMRENER HRE, HEMESFH FREER,
2.2.5 ¢$RBETHMEEEOT N KHITA
F&BEFrERKENBER, TETHE 18hGENERRBIE ), H5F-neR
BFRRRRA ., TTERXEEE . SRNE2 R,
£2 aREFHIRBELNER

BTHkE X AR BFRE HXREIE
£RBT (mel/L) (%) EEEF (mol/L) (%)
X AR 0 100 oyl 0 100
Mg+ 0. 001 100 Zn?* 0.001 38
0. 005 102 0. 005 30
0.010 104 0.010 26
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2#HR2
K* 0. 001 90 Cu®* 0.001 70
0.005 86 0. 005 68
0.01 82 0. 0% 60
Ca** 0.001 106 AP 0. 001 62
0.005 119 0. 005 55
0.010 135 0.010 50

M2 5T, Zo’t MAJGH B TR, WMERARKGMEIER: AT, Q3
Ca™* REBEHF BB R 3 A

2.2.6 FEABMHAMEEEENER. RHARMIE, ARWRE A E A B H R
W, SR SFEENERRA NS, 37CHRIE 30mn, MRS, SRMEI K

Ml - ERENME; K ERAK; Mg,

i DR
I EABNHAXHTHEETGRER
5] R BRI BHM :3::3 RAMIE
el 3l { 103 mol/L) (%) A { %10 3mol/L) (%)
EDTA ot 100 Aprotinine ot 100
1.0 96, 24 0.05 100
2.5 45,37 0.10 96.24
5.0 23.39 1.0 62. 69
10.0 4.16 2.00 32.10
Pepstatin o] 100 SBTIL Xt B8 100
0.5 100 0.1 100
1.0 100 0.2 100
2.5 68.90 0. 4 112.32
50 37.21 0.8 121. 56
PMSF pogic] 100 TPCK ot 100
1.0 20. 52 0.1 100
2.5 20. 52 0.2 108.2
5.0 20.52 0.5 126.2
10.0 20. 52

73 a[H, EDTA . pepstatin, aprotinine Fl PMSF 4 #p7E H Bl FIXT NK 3E A~
IR RMEBITER, SIS ETIRIN, 713 & X NK B30 ¢ A B S ok B i 18 o 1
o, HeriL EDTA B NK B9HIHI4E R &R, PMSF Xt NK &0 41 4 B A Bl 1 28 4k i
A5, MiR—EEFBERMMEIER; SBTI 1 TPCK X NK AMEBAMH1EA, KR
i, ATREY X NK B2 MEEER.
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