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3}, Bacillus subtilis®} F-AF8 Fef s, A313t4 g F T i%5-S Jelhl oot B. subtilis MJ-226-2 Tryptic Soy
Broth (TSB) ¥l 2] el A o) o] 4§38 E4 84S Jeh R, 37°Coll A 24264 T vl S o) 71 =2
A& el 43, TSB H) A V] ¢ glucose} fructose 2.0% 2} peptone R yeast extract 1.0% Z+zHS- 713k A%
A o] Z7}=5 4 v} 31A] 9t lactose, sucrose, beef extract, casein @ tryptophan -9l 9] |4 4] o] 23] 7H4-H
A=} B. subtilis MJ-226°] AJAbsle AL EALE pH 6.0~8.0 B 2 35~40°Col| A wll-$- etA sl gl on, =3}
MnSO,, CaCl,, KC1 ¥ NaCl 5 mM F=9] F& 0|2 A= vl23] ¢AF-E FA3I L 2= CuSO,,
MgSO,, ZnSO,, FeSO,9} BaCLel 52 F4-°]23} iodoacetic acid, leupeptin, phenylmethanesulphonyl fluoride
(PMSF), sodium dodecyl sulfate (SDS), thiourea, trans-1,2-diaminocyclohexane-N,N,N',N'- tetraacetic acid (CDTA)
9 ethylenediaminetetraacetic acid (EDTA) 52| # A &2} k3-8 A 9ol ¢ BelA sk Ao vehygd.
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2 H3AA A Wl J= fibring Esist= S o)
Alteplase, reteplase, urokinase prourokinase, tenecteplase, lanoteplse,
tissue type plasmonogen activator 2o FEuMF oA H3H
plasminogen, ™M ZHE A2FSF hementind} 3L FE2&
(ginko) & TFIZH A=A Frefishe Ex-&alA7} 7] o ik,
T3k B-28Ao] A= streptococei (streptokinase)2} Staphylococcus
(staphylokinase) 52] PINEES AGIMEALE Ailshe A=
A ATH(11, 14, 15). H A7AT el 2, 2oy F=
9] AZAE(Natto, Tofuyo 2 shrimp paste)o]Ut $-2lueke] =
A3 73 2 A=Al A 523 Bacillus <5 w7} subtilisin®]
U nattokinase$} 22 FHEINEALE Wt HEF, THA
3} 9 4] G HE DA ASoly s AS o]
43 a7} Aoz dAL Tk, 9, 30). HF Bl
A B2¥ B. amyloliquefaciens, B. pantotheticus 2 B. subtilis<
FHateluy vlA] 59 7|12 FeME E2 Fx8sle S YER
B2 218t oA AAEE B a5 AlES &
AIZE ol B Aikete] ofofgolut WaAFa &8 B A3t
5o AEYe) 849 Aow Wty rk4). 1 P
ol A =3 ML EALE vlo|AZ & ste] A $14to]
v 129 71 Sl M E Mg BAS FAE ¢ e VIR
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-G SA AHEE Al B5F Sigma AHUSA)ZH-
B TYstda, vAE 88 8= Brain Heart Infusion
(BHI), Nutrient Broth (NB), Tryptic Soy Broth (TSB)&= X7
Difco AHUSA)NA F43t] AME-SA ). =3k R8E g9
AE-E API kit= bioMérieux AH(France) A& 0.2 ARE-3}$3,
ZE4 FAo ARE-E 22 Spectrum Medical Industries
(USA)IA Alxg AlFelth. 718F d3ol] ARE BE Aok

59 3217 AES AL

d== X SE

2001~2008' &< FAEAS Aol A =AY B
oA Aed oz Az T 195S FASIT A8 50gs
FitA oz AFE 450 mle] 0.85% NaCl 8948 3713 5 2
3 vifste] Al &4 AxA A8 T WEd A
371 Bacillus 45 28317 913) 80°CollA 10337+ 7HFEA ]
g & NA HohufA]el] =sal 37°ColA] 24413 w8ttt
HjA] gl Feke] Az FelE @t ABAR Bacillus &5
o7 FAEE s Jug o Al widste] Bt
ARAFTZ AMESEY. £EE 45 FolA @HEsse
Astrup?} Millertz®] W (10)S ARS8t AASIAY. 5 10 mM
phosphate buffer 8- (pH 7.8)°ll human fibrinogens #F &=
0.6%% A3 &3A1Z1 & thrombin (100 U/ml) 100 plEs 2
5 1% agarose 80 5mlE 7S & 5 2 4o 3
EFatal A2oA 1023 &32A1A fibrin plaes A Z3HATt
7)ol NB HIA|OA wF37°C, 24A17HE Tl A u)S
fibrin plate®]] 23} overnight ¥ TS H& FH ol £
25 FRISIH AL o] IETZE plasminS AHE-3IA T T k]
a7y 7P & 455 S AESte] Bergey’s Manual of
Determinative Bacteriology®ll &3l= 9] vjFshd] 2 Ays}s}
2 EAS AL, 9 HESS API 50 CHBE ©]&3}o

A

0j4E 22| MY Y S
A=}

Epadol Nx A HMBHS A H#Y £

AHEEl 7= BHI, NB 2 TSB HI|R] Z}zbollA] 37°C, 24A13F
gk v kS A41E-E](12,000 rpm, 20 min, 4°C)+ Th
S o}l wRISPHA] ammonium sulfate (75%)5 3713}
I AR 9 EAAZ T AAEE](12,000 rppm, 20 min,
4°C)3}te] crude enzymes 3]3lTE 4 7]e 50 mM Tris-HCI
buffer (pH 8.0)°l AEFAIZ] T3 4°CollA] 12A)13F ©)Xd spectra-
por dialysis membranes ©]-8&-3}] FYU3 buffer® FAAA =
BANS AT 24N G -Eel %S Ehrlich %
H13)o @k 2439tk = 1N NaOH 80 mlol| fibrin 0.6 g&
591 & pH 752 AT thF SHGONA 24813 Bt T8
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o & AAR e THFE HET 100mE 25 0.6%
fibrin &4-& AZ3FSATh Fibrin 8% Z&29-S 37°CHA
10327+ 9H8- AlZ1 & 04 M tricholoroacetic acid (TCAYS #2]
3] W8-S AAAZ th dAEEEt] e AL 275mm
AA FEEE SsIth. BA8daL B2 33 A3
BHHFo 2 AT

EXMEdlsa o HEE 0[X|= XM E X vf=A

BHI, NB & TSB TollA 7 & &84S Uehli= wiAlE
A Elgt & glucose, galactose, fructose, maltose & lactose 52
e 1.09F 2.0% H7FSF 799} casein, peptone, tryptophan,
beef extract & yeast extract 52 FAYE 05 2 1.0% TE=
A7 the 78 AF € uigdst] @HLsas 248 3
AatATt. T3 25, 37 B 45°Ce] 2% oA wjsie E<t
AR 2g 40 S-S AR

=

O)pHY 2

ARG aa gAdel Uik pHel JS Aur 7] 918 pH
20, 30 2 4022 ZA3 50mM glycine-HCI buffer, pH 4.0,
5.0, 6.0 2 7.09] 50mM sodium acetate buffer, pH 7.0, 8.0 2
9.0 50mM Tris-HCI buffer, pH 9.0, 10.0, 11.0 2 1202
50 mM glycine-NaOH bufferel]l Z&A NS 37°Col| A 60% F<t
HREAIA &40 PPAS ARSI €, 50mM Tris-HCl
buffer (pH 7.0)0ll ZEAA-S Wi 20~60°Ce] L% tol|A 5°C
7HAS 2 60E7r WA T 25 ek FAo) QPSS Fels)
Act.

@ 25012 & MaliF|

88 Aol g 5ol R AsfAle] FFS &
HE7] 93] MnSO, FeSO, CuSO,, MgSO,, ZnSO,, CaCl,
BaCl,, NaCl 2 KCI 59 g&°]25 HF ¥% 2mM$} 5mM
7} HEE SR 59 F a4 gRSAIA Aol 12
AIRE AR e 5429 QPEAS S8t Bgh AREgE A4
A|9] FF+ sodium dodecyl sulfate (SDS), phenylmethanesulphonyl
fluoride (PMSF), ethylenediaminetetraacetic acid (EDTA), leupeptin,
trans-1,2-diaminocyclohexane-N,N,N'N'-tetraacetic = acid = (CDTA),
thiourea, iodoacetic acid % acetohydroxamic acid (AHA) 5224
o8¢ AZ ¥% 2mMe} 5mM7F HEE SHS0] Fola o]
o ZEANG Hrlse] Lol 12410 WA F Ee <
348 ZAIT.

HHENS A MM TFE 22| Y SH
AE w3 192N AHZHQ Bacillus & 270FE 8351
o]& F fibrin plate oA BHEINEL S VK SsTFE
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Atk Plasmin® FAES 100%=E £ w, MJ-362 84%, MIJ-72
E 125%, MJ-1282 114%, MI-226 158% 2 MI-2712 74%
A2 UEHTHAIE HAA). 2 5 524284850 7P 52
MI-226 T55 Aeiste] Fshy, Aslety 2 F dass
AVet Avl= Table 13 2T} MJ-226 T35+ 1394 7HT,

B BN

B. subtilis MJ-226°] YAkt H831a4 379

A2 FAsh, sl e, glucoseZHE AR AAdshd
7tas AASHAl @Skl citrateE ©]&SHA] dgkHh EER
catalase, urease, lysine™} ornithine decarboxylase % tryptophan

deaminase A2 A2}, oxidase®} arginine decarboxylase AY

’5E T} Casein 7FE3l5H gelatin A3l5-5 YERNSL

Table 1. Morphological, physiological, and biochemical characterization and carbon sources utilization of MJ-226 strain isolated from Meju

Carbon sources MJ-226 Carbon sources MJ-226
Control - Esculine +
Glycerol + Salicine +
Erythritol - Cellobiose +
D-Arabinose - Maltose +
L-Arabinose - Lactose -
Ribose Melibiose -
D-Xylose Saccharose
L-Xylose - Trehalose
Adonitol - Inulin -
B-Methyl-D-xyloside - Melezitose -
Galactose - D-Raffinose +
Glucose Amidon +
Utilization of carbon sources Fructose Glycogen +
Mannose - Xylitol -
Sorbose - [-Gentiobiose -
Rhamnose - D-Turanose -
Dulcitol - D-Lyxose -
Inositol - D-Tagatose -
Mannitol - D-Fucose -
Sorbitol + L-Fucose -
a~-Methyl-D-mannoside - D-Arabitol -
a-Methyl-D-glucoside + L-Arabitol -
N-Acetyl glucosamine + Gluconate -
Amygdaline + 2-Keto-gluconate -
Arbutine + 5-Keto-gluconate -
Cell morphology rod Arginine decarboxylase -
Gram staining Lysine decarboxylase +
Spore staining Ornithine decarboxylase +
Motility Tryptophan deaminase +
Morphological, physiological Gas from glucose - Casein hydrolysis +
and biochemical characterization Acid from glucose + Gelatin +
Citrate - Voges-Proskauer -
Catalase + H,S production +
Oxidase - Growth at pH 5-8 +
Urease + Growth at 15-45°C +

“negative reaction
® positive reaction
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om pH 5~8 9] ellA] F2] 7Fsatar 15-45Ce) 2% H9
el A8 7Fsslith & &as A 23 glucose, fructose,
ribose, xylose, sorbitol, cellobiose, maltose, sucrose, raffinose =
glycogen 52 ©]-8& 4 191}, galactose, arabinose, sorbose,
manose, inositol, mannitol, xylitol, lactose, inulin % gluconate
55 o83 4 =t L A T index 0.720]3L 98.6%2] 41
=2 YeRNE B subrilis MJ-226°-2 S8 =it

Aha wHFAA FE BIAHE IFEE Mucor &
Penicillium <5, Rhizopus 3} 322 F50|9} Saccharomyces

A

e}

59 8% 2 Bacillus 45, Sarcina 4 X Pediococcus 53 132
B.

| —

5

TR mAESe] EYEA oW, Bacillus & Fol=

pumilus, B. subtilis, B. subtilis var. aterinus, B. licheniformis

o] EAste ALog Buxa UTkS, 16, 20). A o] 5(7)°]
oA B. subtiliss FEdt] AxRS DAL 4do] P
w2} tyrosinaseX} angiotensin converting enzyme (ACE)2] A3
24 B FEddo] 2% SR e E79 isoflavon o
= A Yepgtia ®adk vl Qlo] B subtilis7F FEEAE W
oA Tkt AElEds Uehli= 2o R deA ok T35k A
24 Do zRE AL S 7HAE B subtlis D-1 T52]
FA%Ae TFEAQ plasmin (2.51 pe) HISE 2] B4
< YJe itk stlon), B AdolA 2% B subtilis MI-
226& olHTH £ U] T& a4 FXS KAy, o5 B iE
£S5 vlwdlt 23} L-Arabinose®} mannose2] B& 5ol z}o]7}
Ao 1 9Je] G o] 852 A dX|stE Ao UERATHI).
T3 g A el A et g as Ak B

subtilis K72 %= A2]ehd, Astets Sdo] fAlstAl UEks,
ErEdga M0l st viX] ERFe M2 2 g 2=
BHI, NB ¥ TSB HjR] Zof i3} B. subtilis MJ-2262] Hj

oFeh o ZRE) FATHE Helto] AT G| 2ALe

o Hdf &3S vehle A SR g 250 9Fe

& 12
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60
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Relative activity (%)

204

BHI NE TSB
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Fig. 1. The effect of culture medium on the fibrinolytic enzyme
activity of B. subtilis MJ-226.
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Fig. 2. The effect of incubation temperature and time on the
fibrinolytic enzyme activity of B. subtilis MJ-226 during the growth in
TSB. (O )25°C, ( @) 37°C, (A ) 45°C.

2 A= Fig. 1 B 28 2T iR TR G AvE o,
TSB 8| A] ol A kel 54 Edo] 71 =9ka1, TSB iAol
Hl3] NB WellA Axte &4 842 oF 16%, BHI dollAe] &
23L& 9F 27% Tl A JERTE B subtilis MI-2262 37°CollA]
Hi ¥ 79 24~26A17F Bt Ak &4 EA4o] JHY =L,
45°Co A 20413 B FAIA Ak 2EANLS 37°CHTE 9F 50%
AE v FFo® Uehar, 25°ColA vjeket A-polle oli
oo w2 E44S JERIT

7P =& @8 as 245 veld TSB WiAE xS
2 3k 37°CellA] 24213t vk B9 HUke e A4
o] 2H9} wro W2 74 F4 WIS B3I 2= Fig
37 2o gAY FAA AL EL 848 ol AL
glucose®} fructoseZ Al 2.0% H7F Al izl BI] °F 10~20%
gAdo] Z71EQ 0, galactoses BAdoll Aol FakS wx|x] o
ko™, lactose®} sucrose 2.0% 3BlollA= L3|E Ao
10~20% FrAE ATt AALYe] -5 peptone H7F = weh
A8 71Ol 1.0% % st B4tz Hls) oF
35% S7FE QAL yeast extract®= B3-S Fol=t =20 HIA
AT beef extract, casein 2 tryptophanol] 2J3]4 &AJo] thi
bR = As VeI

Naik®} Baral (28)°l 2J31d B subrilis®] A& aAE pH
10.02. 2 Z73}F Glucose Yeast extract Peptone Glycerol Casein
(GYPGC) HiA|olIA 35, 18A1F w3t 7% Ao &4 Vb
Aok Bustdnh &9, H5Fel A ¥ B amylolique-
faciens D4-70] EHIS AL ahe= B Ao} FABH NB
Rrh= TSBOlA &7d¢] o =7 Uehgten), TSB Bthk= 2%
B U FAA Rl A ZAdo] 10% 7HF B S718kaL, 48417t
HiFSS w &4e] &Ado] 7P Eskvkal Basidnh 1ejar
E O FHl A9 2% FE=2] glucose, mannose, sucrose o= 7}
Be w FA ZAe FIH9 Aol bt Bgka 03]
2 g4848 ASIEAEY o) catabolite repressionol] 2] gk
Aoz F3Ath3). H=AoNA 213 Bacillus sp. KP-6408
o] dAgs AL Akl B3 A FEH wjdds A
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Fig. 3. The effect of carbon and nitrogen sources on the fibrinolytic
enzyme activity of B. subtilis MJ-226 when cultured for 24 h at 37°C
in TSB.

A3}, 2.0% glucose®}t 0.2% yeast extract 7} Aloll o] &4
S VERAAAL, vk Al 27] pH 8.02 ZA 3 AAujAE AHE-
3] 40°Col|A] Bl FRlE v E40] 7S =kt shdh(). L
22 Liu 525)°] w29, B. natto NLSSE= #7849 24
soy peptone =A| SlollA E4d0] &2 nattokinaseS AJAFSFS L
U, F71dA9e 48 =oledl It 23t §le AeE
FRIF A, T gk o] H-9oll= maltoseel] 23] o &4
S YeEMIR S glucose} sucrose= Ao =22 T,
xylose$} glycerole &4 Akl g3} AL giitiar sfo] &
Ao} vlas E v &4 AAEES ST e gAY 1
AU FF} H7FFS thhs Aol 7t AUt

pH H3t0] chst X Edlig a2l obEHM
B. subtilis MJ-2268] BA-83]ah Ao g pHe| FFS
3} buffer ol 37°CNA 60

o

Sia
el Al HlaE Qbggh o w SRIEYOEE ©O]= neutral
protease?] Ao 2 AZt=HT),

QAGANELE WIS FF)ch e ph B9} T o
=A WERS= Naiket Baral (28)°] WAL B subrilis®] 23
L EAE pH 7.0~11.02] 913 pH W9 ol Blms <t
Aatar, = A el A 23 B subrilis K79 B4
pH 5.0~12.0 ellA] E430] fA= 1T 254 Ho) &4 pH
9.0014] YER O™ (9), A=7dell X 2] d B. amyloliquefaciens
D4-79] #2=E pH 10,0004 Hazo] A4S Uepliicka sfef £

B. subtilis MJ-226°] A2kt AL as 381

120
)
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Fig. 4. The effect of pH on the fibrinolytic enzyme stability of B.
subtilis MJ-226.

A% Aol ezke] Fol} AT,

=25 Haloll st 2M BG40 oF™Y

20~60°C 2= HY UollA 603 <t WS o] dHgea
40 obgAS AT AFE Fig. 59014 B50] B subtilis M-
226°] e AL AT 35~40°CY] L5 TlollA 7P ¢H3
3 Ao 7 Yehyit)

AR Fells Bt &4 Yeliled ol 2% &
o W& whld Fx9] WAT} autoproteolysis’} A F
B RoE Huww ko, 27). A9 Naike} Baral (28)°] B
T3+ B subtilis®] HAE 80°CONA] 4A17F RESAIAL 2= B4
o] ¢F 90% AT FAFATIIL 3fe] Fell wl-¢- A BA
Zo = HiEUct,

= Uehy

oL, s0°C elgeliE F43 4% Fgitk sle] X 4@
7

7

Za0I29 ER0 thE BHSHEL| WY

B. subtilis MJ-226°] A2FsE 2 a4 NS T3t /2] F4:9]

120

1004
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201
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Fig. 5. The effect of temperature on the fibrinolytic enzyme stability of
B. subtilis MJ-226.
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Table 2. The effect of various metal ions on the fibrinolytic enzyme
stability of B. subtilis MJ-226

Kor. J. Microbiol.

Table 3. The effect of various chemical inhibitors on the fibrinolytic
enzyme stability of B. subtilis MJ-226

. Relative activity (%) o Relative activity (%)
Metal ions Chemical inhibitors

2 mM 5 mM 2 mM 5 mM

None 100.0 100.0 None 100.0 100.0
CuSO, 107.1 95.2 AHA 97.2 95.0
FeSO, 974 63.2 CDTA 66.0 31.5
MgSO, 95.8 91.5 EDTA 33.7 0.6
MnSO, 99.5 103.2 Todoacetic acid 89.2 75.8
ZnSO, 94.6 91.6 Leupeptin 93.1 88.5
BaCl, 85.9 67.1 PMSF 92.5 87.2
CaCl, 105.8 102.5 SDS 98.5 85.1
KCl 108.5 101.9 Thiourea 86.7 72.5

NaCl 116.0 120.7

23} WESAIA E49] PgAdS RIS A¥l= Table 29 2t}
MnSO,, CaCl,, KCl ¥ NaCl 5mM ¥% 3&}ollX B. subtilis
MJ-2260] Aaket FAgs aae PYTe FAE = Ao,
CuSO,, MgSO,, ZnSO,, FeSO, & BaCl, 59] &40 3tllx=
H 1A BQPgsithe Als ERlstith

Naik®} Baral (28)°] HI3+ B subtilis®] BAEHaA =
MnSO,, ZnSO, 2 CoCl,9] &A] 3lellA] EAdo] F7I=Ackar
BIR.o™, B subtilis K79 HAE Ca¥'dl 2sji &4do] =71y
RAARE, Cu™, Fe', Ag”, Zn*'oll s 733t A& wglthal

Ca™, Cu*, Co™ Bl Fe''oll el /o] Ao, Na's}
K& G4 98-S FA &%, znvol] el thzol] 3|
ggo] 9318 50% ot FTHEATIL dte] Tt AAkeRe
F2o TRl wet Fgol2e] Y= v ThdsHAl Ykttt
(18).

XMalidlel Z70 st @XM Eoll A0 oFE N

B. subtilis MJ-226°] A2kt 2@ o] AAE A2t F
a9 FAAS S A= Table 37 2ok AHAS] A9
3k Fae thh oF3 o1, iodoacetic acid, leupeptin, PMSF,
SDS, thiourea, CDTA % EDTA 52| Aaf|Alol] uf-¢- EHg3}
OB B subtilis MJ-226°] A2k EA4~= metalloproteasel] A
02 AR

Naik®} Baral (28)°] B3+ B subtilis®] A ENaAE
EDTAO 9J3)A] &do] £x3] &AFATL 3t B. subtilis
MI-2269] §4-9} A3 metalloproteaseS] A= ERIE QAT
WSE B subtilis K79l &4+ p-chloromercuribenzoic  acid
20 mMell 93] 35%2] Aol ZHAEAAL iodoacetate 10 mM ©]
o] FEOA 2 80% oY EAdo] AstAl AR e, aai
AT e a0l A olES st A E ¢
S7)= EDTA®} CDTA®] JSIM= 50% ©)/de] o] 7Has

Sokar sl o] F450l2-S 7IA= metalloprotease 22 serine

protease® A THO). 1E]3L Bacillus sp. KA38S] E7-8-3
EAT serine protease A3 A|Q] diisoprophyl fluorophosphate
(DFP),  tosyl-L-lysine-chloromethylketose = (TLCK),  tosyl-L-
phenylalanyl-chloromethylketose (TPCK) 2 PMSF2} trypsin #]
A1 SBT19} aprotinine 4~ E4doll A2l JFS A &3k
o FEZ Y o]EAQ] EDTAS} metalloprotease! 2,2-bipyridine
Z} o-phenanthroline®l] 2J3d &Ado] =LA AAF UL 53
EDTAS] o] S7Hdel we} 2842 M3l o= s UA
Rk Zn*'e] EA) Sfell A= EDTAC &3k A& do] e3t=o] o]
= 0’7} J= FAAFEYIE 71A= metalloprotease] A OZ BF
SHATH(18).

SIAIRE B. subtilis OK-29] &84S | mM PMSFIlA] ¢4
Al A= ATk 8HAL(22), =gl A et B. subtilis K-
549] A8 a4 AT serine protease®] HAA|Q DFP}
PMSFol| 2J3ll- 732 31Al As=]o] serine proteased] HOZE H
28 v} JTH6). T THE serine proteaseZ &E . subtilisin
DFE+ benzamidine hydrochloride, leupeptin, pepstatin Aol 23]
A gAdo] BEAow A =L, EDTA, EGTA L apoptinll
ofaliid Hs] Asfi = A] FThaL Hargk v} 1tk29).

71&0) AREH AL Sl AR EAHESAES HA o] HiRaL A
AEdolut WA T3 ZE FAEo] HalEal §lo] 2
ell= LaEAFNA el A=l o3 d8alls A
ol 3 A5 ] JAPH AL . AF wFolA £2E B
subtilis MJ-2269] 5% FHEHEALE Yshe Aoz &<l
HRoug g vhekst AF Az starter= X &-83FAY, 7t
Ayt Skl sl Bo} bgE a4 s fAsH] Sk
oAz &3} VEs A8 45 AxFoIN Fx8

BHE 7S 7 US FloE AR
Hnes

1. 2R, A7, BFQ12] 1998, A2 xgafaio] 4
A 2 EA gl B3 Bacillus sp. KP-6408Z 5
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10.

11.

12.

13.

14.

15.

16.

AR, MDA, ol d S, SR

. o] Z}—i
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ABSTRACT : Characterization of a Fibrinolytic Enzyme Produced by Bacillus subtilis MJ-226 Isolated
from Meju
Sung-Mee Lim (Department of Food Science and Technology, Tongmyong University, Busan
608-735, Republic of Korea)

Among 27 Bacillus sp. isolated from Meju, a traditional Korean soybean fermented food, a strain MJ-226 was
selected due to its strong fibrinolytic activity, and it was identified to be Bacillus subtilis MJ-226 according to
morphological and biochemical characterization and sugar utilization. The fibrinolytic enzyme of B. subtilis MJ-
226 was maximally produced by cultivating in the Tryptic Soy Broth (TSB) for 24~26 h at 37°C, and the
enzymes activity was promoted with adding glucose, fructose, peptone or yeast extract to TSB. The fibrinolytic
enzyme was stable at the range of pH from 6.0 to 8.0, and between 35 and 40°C. Also, when the crude enzyme
was exposed to various metal ions and chemical inhibitors for 12 h, the enzyme stability was maintained by
MnSO,, CaCl,, KCI, and NaCl. However, the stability was destroyed by treatment with CuSO,, MgSO,, ZnSO,,
FeSO,, and BaCl,, and the enzyme was unstable in the presence of chemical inhibitors such as iodoacetic acid,
leupeptin, phenylmethanesulphonyl fluoride (PMSF), sodium dodecyl sulfate (SDS), thiourea, trans-1,2-diami-
nocyclohexane-N,N,N',N'-tetraacetic acid (CDTA) and ethylenediaminetetraacetic acid (EDTA).



