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Separation and Purification of Nattokinase with Chromatography
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Abstract: In order to obtain high purity nattokinase from the fermentative broth of Bacillus subtilis, some separation and purification

techniques were explored. The optimized separation and purification process includes the following steps: first removing cells by centrifugation,

then removing the impurity protein by 30% ammonium sulfate, precipitating the crude extracts of nattokinase by 65% ammonium sulfate and

finally purifying the crude extracts by DEAE-Sepharose fast flow ion-exchange chromatography, CM-Sepharose fast flow ion exchange

chromatography and Phenyl-Sepharose Fast Flow chromatography, respectively. Besides, the fibrinolytic activity of the nattokinase was

measured by means of fibrin plate method. The purification factor and activity recovery of the nattokinase are 32.2% and 13.2%, respectively.

The above-mentioned processes can serve as an efficient way to prepare pure nattokinase with high yield especially for lab scale.

Key words: Nattokinase; Chromatography; Purification

1987 4, HAEEAURIEAT AN BRI
i, EIRRIMHAME GG R — — g
AR GERE ARGy, a4 g 7 s
(nattokinase, NK). JFRH T-H AL SC00 A AR\
BERANBTTL, UEBIHER T BA BERE R ER S,
AT (R P 2 200 M 7 A 2 4 B A I TR 71
(IfE s, MIIE B R PLHA RGN, SR
BFEE, NK BAAG SR, ThuEM. 3
WK 2 A T0 R H AR AR A IR ISR S A5
R BAT R R RTS,  ATRe oA — AR e 24
WP, KIS E ISR ) e P B RO AN S AT R
R PR TR SRS 290 & SR, LU FARH
BB RN KEN TR, SRR 2 e
aiflisis, REREIBONEEMAL IR

1 MRlERE*®
1.1 MEERA

i A ER: 2006-09-15
EH BN XM, MIRE, MRAEAELIE

i B AN AT TR A SE e S R AT 4R
JR L NBEILER . RIS B o [ 24 i AR A g P
DEAE-Sepharose Fast Flow. CM-Sepharose Fast Flow.
Penpyl-Sepharose CI-4B )i H Amersham Bioscience;
He¥ R s at.

F oM iE: FREL 100mg % Bl G-250, ¥
T 50ml 90% Z.BEH, M 85% (W) (1) E 100ml,
JE 78K e A 2] 1000ml, e LEHR. 4 CHR7F
& FE,

40mmol/L pH 7.8 ELELZANSE i : MERFREN E L
4 4.12360, FHRZR/KIERH € 2 2 500ml, FHHKE:
W2 pH = 7.81.,

12 ik
121 ERREEIIE: AY4EE %

SIBIHF R Astrup =P £ UR 48R TR
TIEAN 25% MR, FEA—XAgEEAELET
3ml. 37°CLR/KH, FET 20ml KR B 290
Zerh s 53X 0.6g BRAEREVE T 40ml ELEL-Z g8zt
WK EAHIE 60°C, — GRS, A NGBEILES

17



(AR BB

Modern Food Science and Technology

Vol.23 No.1(% 91)

300uL(201U/ml), FE5IEIN 4 /> Omm CLEEE B e~
W B2, ¥ IR B A T i (20,40,60,80,100,120,140,
1601U/ml) & 7ul s e T-He il i 2R 4 (P ik, Tl
& 10min, B 37CH:FRAE, R 17h J5EUH . WE
WM REEER, HUEEEATRPUNE AR, bRk
BT 1 AR AR IR AR AR i 2R TSR i o
122 EAFRSREMNE

Bradford 1. DL LI 18R F1 AR
1.3 NG
131 PRIERhTHEFR
1311 }iFRdE(%): LB ik,
1.3.1.2 Jyik: fE 100ml =B, 5% 20ml 1557
B, BEKE21°C, 15min). 3R — PR 4 AR
#Af, 150r/min, 35°C, EARIRGHIFE20h0 .
132 KIERFR
1321 kFEEFREE: YRR 1%, KEEARK
1%, K2HPO40.4%, NaH2PO40.4%, MgSO4 0.075%,
CaCl20.02%; pH 7.0~7.2.
1.32.2 J5ik: 7E 500ml =k, 2% 200ml 597
B, EEKEFE21°C,15min). A& 3%, 150r/min,
35°C, REARIRGHEFE 72h.
14 NSRSl
141 RS> BT

REEHRT 4°CTF, 10000xg 2.0 10min, 3EEE
P 3B AL 10ml R EE EIEOIIANAN R & i [
W R ok BIA R BN, 4CHEBELS KRG,
12000xg &> 20min. E5.CFTSUI5E 5 A A 10mL
0.04mol/L pH 7.8 LLEL24N-HCl SE s i il
SE EhAT EIEVRRIGTIE VR I A s T B 1 BT

120 r
100
80
60
40
20 F
0 )
0 30% 35% 40% 50% 55% 60% 65% 70% 75%

—— VUVENHE
—— AN

B 1 RERESRIORE T A EREE
ORI ER T V8, SR IR 30% R
IRE:, 4CHE'E 5h, BROELETE; 5 PSR
Bl BRI 65%, 4°CHEE IR, B HTEE A 10ml
0.04mol/L pH7.8 E2LELZ4h-HCI S 7 At -
1.42 DEAE-Sepharose Fast Flow /2%
DEAE-Sepharose Fast Flow [f] & 7 3¢ # %

18

(16x300mm) FJ 20mmol/L Tris-HCI, pH 9.0 Z&#iK
P, WEEN 15mib/min. FRE S S FH P e
R ER, TRIELE, FHAFE NaCl #KEER
20mmol/L Tris-HCI, pH 9.0 L& B e, WS
PR, ERUEIR Y .

1.43 CM-Sepharose Fast Flow Z 47
CM-Sepharose Fast Flow PH 152 #4E (16x300

mm)FH 20 mmol/L Tris-HCl, pH 7.6 S5, FE
Ja Se P SRR R I SR, PR RS A
AN[E) NaCl < FE 1) 20mmol/L Tris-HCI, pH 7.6 22K
BREEVEMG, JE 1.5ml/min. WCEETEPERRSY, IR YE .
1.4.4 Penpyl- Sepharose CI-4B ZHT

Penpyl-Sepharose CI-4B &i/K/Z#14: (10x300mm)
F 20mmol/L Tris-HCI. 1mol/L (NH4)2SO4, pH 8.0 2%
MRCTT . A IER P SE INARR B IR Imol/L,
R R SE P SRR R I R 1, BE R AR AR,
B 5H4E 09, 08, 0.7. 0.6, 05, 04. 0.3. 0.2.
0.1.0mol/L [#J(NH4)2SO04 ] 20mmol/L Tris-HCI, pH 8.0
SRR FEYEL, UEA 2mi/min. RIS TR
YRR -

2 ZR5R

21 EHEERIREE

ZN-4 R0 R TRAELL . TOHLER B . #EFh
BRI SO S AL, S IL 2198 1U/m,
2.2 YNGR B Atk
2.2.1 DEAE-Sepharose Fast Flow Z#t

3
|

[B] 2 DEAE-Sepharose Fast Flow [ F3ZHE

B 2 vh 3 iE kg, WACER TR IIAS R AT A O (BT
1A 16.9 F166.7%
2.2.2 CM-Sepharose Fast Flow JZ#7

3
|

[E] 3 CM-Sepharose Fast Flow PHEF3CIREHT



(AR BB

Modern Food Science and Technology

Vol.23 No.1(% 91)

B 3 2 i, UACHE fE A SR At S RN [T
KA 17.2 F1 48.3% o

2.2.3 Penpyl-Sepharose CI-4B JZ 41
2

1 3

fL
[&] 4 Penpy|-Sepharose C|-4B Fi7/kK =4

Bl 4 vh 2 Jyistiid, MIASHRAE RO IR 53 i)
164 F127.1%.
224 AR B AP BR

EAFET ISR AL ECERAE 16~17 /i, ZRIAK,
B RIS B K B AT Stz /N T B BH B 1A =4
N T AR BB RCR, WOk e M BT T A
FERKIRZIL I FHE T2 b Mg K BT A

e a9 =y IV e U e S € SO 2y GEb) % i
WA 5 BRSPS 1Ak, 1R ET RS A 5.

1

2

S —

[E] 5 CM-Sepharose Fast Flow fHEFIEET
K51 o, SETIRGES, INRIREE
WA Imol/L,  EFERIBUKENTH. Q& 6.

1
|

[&] 6 Penpy|-Sepharose Cl1-4B Fi7/KEHr
Kl 6 A TE SR AESE 1 g, USERTE I,
FATIBENT G R T 1
® 1NN EHBER S EER, WK1 %H%JPHJ:J‘;
TR AL 0 S i A A A5 Bk ) 32.2,
e h 13.2%

4 RE

RIS IREL r RUTHE S BT BIRHE 755
JERTRIGUK Z AT IR A2 TSN = B, A 0
BAiA AP TE P IR, I (A AEBRG, S see
FHARECREIT AP IR 4°CHEAT, #ilaliiese bt
1o AMBPEXLEAE, EFHLRFIRIERG TN
SR A BN A MR B OSSR B, HE— PR
SRANENTAEGN S BN 2 AU PN T, DUYIHE R T
REARAIRA T, B EI AR 7> B AR

® 1 MEHESBLEER

BEH BEG  WE shbisdr BN

_hb(z
La N /mg  Umgt ix-fold /%

KB EER 1010179 102 9895 1 100
FRBRAR SR AT 868958 12 67785 6.8 86
DEAE &7 472566 2.8 167934 169 46.8
CM EA7 194169 0.8 251548 254 19.2
Phenyl Bi/K &47 134221 04 319166  32.2 132

S

(1] FREEES, ¥KFE, ZWrHSE E AN SRR A LR,
WA, 2003: 13(3), 44-45.

[2] SumiH, Hamada H, TsushimaH, etal. Anovel fibrinolytic
enzyme (nattokinase) in the vegetable cheese Natto: a typical
and popular soybean food in the Japanese diet [J]. Experientia,
1987,43(10): 1110-1111.

[81 B%, ikik, DR 9I5BT AL ). £ 5
Rk, 2004(3): 122-124.

[4] Fujitia M, Nomura L, Hong L. Purification and character
rization of a strong fibrinolytic enzyme in the vegetable
cheese natto, a popular soybean fermented food in Japan[J].
Biochem Biop Hys Res Commun, 1993, 197(3):1340-1347.

[5] Astrup T, Mullertz S. The fibrin plat method for determi-
nation fibrinolytic activity [J]. Arch Biochem Biophys,1952,
40:436.

[6] Fif, ). NS BIRAATRE T [0 YLK S
4R, 2004,26(3):431.

[71 Bradford M M. A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing the
principle of protein-dye binding [J]. Anal Biochem, 1976,
72(3): 248-254

[8] MEI Le-he, HU Sheng, et al. Screening of Bacillus subtilit
natto from traditional Japanese food Natto and separation of
nattokinase [J]. J Chem Eng of Chinese Univ,2005,19(4):
518-522.

19



