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A& u}

1. B. amyloliquefaciens KHG19E o] &3 HA A5 AZX

B. amyloliquefaciens KHG 19 v+
Al

35 ColA 24 AIZE B TSB Al HjX o] Bl F kAl 12 AIZE E<F TS
of Wepsteich. F wjeel e (

S 9 4,300 X g, 15 #, 4 C)ata #AS D3 0.85% NaCl= 23] A= 3}
o F4soth. 20119 99 ZAYE FHNA U} F 1 ked BE AFHE T F2olAM 15 A AXE F
7 308 B AokTE. &S TS oo 35 T/A AE F 5.0% (w/w)el AT (HeEpdE AehE Y1 3
TAE ZAEste] 17 EFeA). 35 TolA 48 Azt Bk vlFd Fo 4 kgo] F& 543 2HoR o
A EF8aL 5.0% (w/w)el 2ag 718kl thal 35 TellA] 48 AI7F &<t wigste] ~ElElE Al Z3kolc).

48
of o7faL floll A Az et} TEF F HAF F=7F 100 (ww)7b HES A

=
=
1B
R
e
[

THAl F 5 kgs TSl & E
g besith. 948 SrReldel W 35 Tol 43 A% MR F 20 TolA 4 B S 1A
Aom ARE AHstel 7154 A Mg,

Al g ARE 2011d 1090l FHI(AEA] Agh)lA = S A @ ad D3 A €]
ael 2), A=g(lald 3)& skl AREEHIH

2. 93 A5 od 3 g4 54 U

ZE 0.7 cm® W+t paper diskE 2% skim milk (BD Difco™, Sparks, MD, USA) ¥ 3% NaCle] A7} Luria-
Bertani (LB) A¥ul#](BD, Detroit, MI, USA) Zdeoll &al, disk 9o @7 Al5<] 2v] gHA 0.1 mE 713+
F 30 CollA 3047t Bt wjFstdet

lo
>

A A go] EAets wad Raase & wx A AARE 93] WAL A8 Fo wud dgon
o] Ayrslela o1 S vlwalglth. AlE Fo dwld S Bradford assay® E3 A3}
g S RFEFAS AYHYFVBSA) sEE 0, 1, 2, 5, 10, 20, 50 wg/mbE FA3}] protein assay

dye reagent concentrate (Bio-Rad Laboratories, Hercules, CA, USA)9} &% & 595 mmolA &F%= (UV-
Spectrophotometer, UV-1700, Shimadzu, Tokyo, Japan)E F5A3te] AUtt. I Al&E+ 5 ulE protein assay

dye reagent concentrate 1 mE 23 F SHEE S FEHozRE adA SRS L3t}

3. 9 A5 4 &3 94 SA U

A ANRE FHTE 2v] A ste] 4 E2 (4,300 X g, 15 &, 4
4 23] A2 modified fibrin plate methodol] 2Jste] A3} T},

Z, 10 mM sodium phosphate €& (pH 7.4)2. % 0.6% fibrinogen (Sigma-Aldrich, St. Louis, MO, USA)<= A
Z3kaL o] & 10 m9} 2% agarose & 10 ml, 20 mé thrombin -&(250 units/mé, Sigma-Aldrich)S &3}
o petri dishell Wil A-2oA g AJ7F F<t W3] 0.3% fibrin clot plateE #|Z3}3UTH.

ZaAN 20 ME 53 paper disk (0.7 ecm Z7)E fibrin plated] &elEal 30 CTolA 1847 FoF wjkst
Gh. ERTEE plasmin €9 (1 NIH unit/mé, Sigma-Aldrich)& 20 m¢ AF&3}iar, plasminel ol&] HAH
HES 10092 she] AR "7 &3l &8 vwEel).

4. 9 ANs AR HFEA(ACE) A BH FA

NaCl 0.3 MS &3 0.1 M sodium borate €% (pH 8.3) 10 méo] rabbit lung acetone powder (Sigma-
Aldrich)& 1 g &3IA71a 4 TellA 24 A3 ¢ F5T F AA22](4,300 X g, 30 i, 4C) 3t -20 C
of Bl ACE ZdA Aoz ARSI, 7[d2s 28 dFdo 10 mMe hippuryl-L-histidyl-L-leucine
(HHL)< &3llate] AM&3tinh. €7 A= 2d] s|AHs AT (4,300 X g, 15 &, 4 C)3to] Fsds 33}
L, o] A5 Fo] ACE AsfaAde FAHEAT. =, o 45 30 me} 100 mM sodium borate buffer 40 mf,
HHL 8- 200 me, ACE Z& A 30 mbE Zsto] 37 TollA 30+ &<+ ¥h&AZ1 - 1 N HCl &9 250 mE 7F
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ol
o
£

Hhbe& AAAZ

AAH hippuric acid (HA)E ethyl acetate 1.5 mlE fwE AL&3dle] 287 wylele] %3 5 QAR
(900 X g, 5 &, 4T)¢ A5 1 mE FAAth. Fs5 F9 &vlE 95 Tl 302 5 3 F
1 meoll S3lA1Z1 & 228 mmol A = (S)E SAHSGT. ACE Al 442 sl7]9] 2oz Atssith.

ACE inhibition rate (%) = [1-(S-SB)/(C-CB)] > 100

ol W, B A7 F¥IAGE HyIstA| Fa kA &) FHE(C) E controlZ 3R, SBE 71EL9
(HHA) ¥} #78 A= A Anks wbgAI RS W FF5, (BE 7| ZL&HA(HHA) S F3F=oltt.

7] control@ blank #E HEZ | ACEY A7} A& 9o gwld B 93] ACE7F & HﬂﬂZﬁH%
Aol YA B2 ddalry] Y A7 A HS 95 ColA 5837 Ixgd Aor 93 AFS A3

to Astg wlwshginh,

ol

5. fael olH ¥ S

AFA 5o 3|k FetE 3% head space-solid phase micro extraction (HS-SPME)S AF&3la H41&
GC-mass spectrometry (GC-NS)E AFE3FATE. & Y 49 93 A5 20 g SF/5 34 ml, NaCl 6.0 g&
100 m¢ vialel ¥l divinylbenzene/carboxen/polydimethylsiloxane (DVB/CAR/PDMS, gray, stable flex, 24
Ga, with 50/30 upm film thickness, for manual holder) fiber® &3t SPME ] (Supelco 57328-U,
llefonte, PA, USA)E 40 CollA 30% =<t 550 rpme 2 wyksAA A A RS fibero] SEA|AT).

BEFEZAZE 2-methyl-1-pentanol (Sigma-Aldrich Co., St. Louis, MO, USA)S 5 ppm AFE3FtTE. GCo
JTel Al splitless mode® 230 CollA 108 F<t %%Z%é%&it%. GC (G3440A)9F NS (G3171A)+= Agilent
Technologies (Santa Clara, CA, USA) A& AM&slgla, A HP-5 (30 m X 0.32 mm I.D., 0.25 pm film
thickness, Agilent Technologies Inc., Santa Clara, CA, USA)E A}&3}9ict.

N =

Ad B &L= 40 CoA 38 o FX3 & 180 T7HA] 3 5 CY =2, 230 CT7HA 9 15 Co £
L2 Z7MARL § 230 CollA 5% Bk FXAIATE. Carrier 7t dFS B9 1.0 Mo f&o2 243}
EHFT. Inlet®] head pressure += 7.07 psi, septum purge flows= 3 ml/%, gas saveri= off&,

li

tless mode® A3},

MSe] o]238} &%+ 250 CE, interface &&=+ 280 C, o3} #¢h2 70 eVATE. MS+= scan modeZ A}&-3}
Fa dAgaANED W= 40-350 m/z9 2 threshold:E 159t AEE peaksS Wiley library (WSNO5ST,
Agilent Technologies Inc., Santa Clara, CA, USA)$} Wluwste] 435, oHAHECE 4HF AFELE
9] retention timeZ} Huste] A AyE st

o

olF AEo] AL 2-methyl propanoic acid (isobutyric acid)$} butanoic acid (butyric acid), 3-methyl
butanoic acid (isovaleric acid)E Z+z} 0, 5, 10, 25, 50, 100 ppm® S =33} standard mixtureE AR&3slo]

Freades 78 F AR 4 A 7 AT area 9ikE B HlAESIG
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Biotechnol.
Ak, A #
koji and doenjang (soybean paste) made by using Bacillus subtilis DJI.
%'%&%SQWﬂ)Wﬁwﬂﬂmﬁ%kﬁ
Fo] %A 71zke]

2 2]
ol Bacillus ¥ €4
3 &g v 9 o2 g
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dgreh 2 o H2

Hlae] 1 (A €

H /\zﬂ- ] oﬂ H]

o2 dddEd.
el 2
<

frol et

A7) Bacillus -2 A5 AFEo] w27 %
of bacterial-koji and doenjang (soybean paste) made by using Bacillus subtilis DJ1. Kor. J. Microbiol.
35: 325-333 (2007)), o] APEElH A7pEso] o) vheke] gmA B it Al
o] A z7|zke] oF 67019 S 1 s (Chang M, Chang HC. Characteristics of bacterial-

1=
RUN

X1
Hg A= =4 712 w5 24 d4 g3 &4
&2D) (%, Foigdb)
A4 0 0.3240.07 154.73£66.28
1 0.28+0.08 214.16+18.82
2 0.61+0.04 236.11+20.75
3 0.86+0.20 131.41+76.86
4 0.45+0.18 81.44415.89
Hlaud 1 - 0.1740.02 142.83+11.07
Hlulof 2 - 0.3+0.05 68.77417.37
Hlae] 3 - 0.04+0.01 109.99434.07
(1) & o] o AAde] we 7]sAd @3 aud B 4L 54 7|3l LA Hge Yelde
, A7 Fe vlade] mE ® Als F o B g4o] s =2 R B(Had 2)9] A

A& %™ (Chang M, Chang HC. Characteristics

Jﬂ. HLUiQ] 01 /\l}g] ] ] T,qrg. 7]‘_—;/H %

oluth g 2 Az f4e 4

32’k
X

og 8=

J. Microbiol. Biotechnol.

Fo v ol @Aol 4

49 0 we wud Ba 248 dehd 3

el M=o dd Fa @A HF A F obvnat dE AAste] 9] Fdd T

S 7|A =2 (Kim JH, Yoo JS, Lee CH, Kim SY, Lee SK. Quality properties of soybean pastes made from

plasmin® &3] &AH
z

=
58 T P W e

2AEA AR A Bk,

o s gE dEbidT. Bl 2070

el ATt

1 o]% AHap faste] 4dAed =
#3)e] dAd g3 &4-8 plasmin®] °F 69%=

meju with mold producing protease isolated from traditional meju. J. Korean Soc. Appl. Biol.

7-14 (2006)) @A 3l Dol 5T MHEES FF AXA FEoEA 8 TV 4.

Chem. 49:

EESTE RN !

5 (Kim DH, Song HP, Kim KY, Kim JO, Byun MW. A correlation between fibrinolytic activity and

microflora in Korean fermented soybean products.
HAg gAY AF

o

e

7] A% el weh &
SMCIEEEIEE

J Korean Soc.
CHFE 23X nAEY 4 fdase AF BAS ATEY _[ﬂ
FaAE20) B F (D] FUUAS
43 Aol @do| X Bacilluse ¥

Food Sci. Nutr.

Eﬁqi

Baustoax A €
=AS AAEA T
lotS &3A7]= 4252 urokinase$} streptokinase % &A|
# Z8oly g 27 e
AT AFE AT, whEbA, 2 o] A AAlde] 2 Vs 1%

A wolmz, 754 HEOR ¥

ALg3)ar
B8-S Hehlr|= gk, webd FH2 ]L
LA 5 9

o2 2o d dAdel mE Ve B 2 vade] ACE A 44

& Jz ¥0
o o ¢

O

e
o
iin)

33: 41-46 (2004))°S A
A
Ao I

o do o
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X2
H1g A= %A 713 ACE A3j &4
&2D) (%, 25 C) (%, 95 C)
A4 0 93.27+5.90 91.62421.72
1 103.28+10.36 94.4746.01
2 97.88+14.42 90.1649.73
3 101.97+5.52 103.4142.04
4 102.114+1.35 97.56%3.21
Hlaud 1 - 93.21+5.68 78.21+10.73
Hlwe] 2 - 95.62+1.36 106.9144.69
Hlae] 3 - 102.63%1.50 86.5+20.79
Hoago] o AAjde] w2 v)e A B ACE A FAL A I3 ddte] AA wjad s w3 43 A
o= Yetdth, 94 A2E A3 A$(25 C - 95 T), kel ACE A3l &9 A7t vehgont 2 ou
o] o Arde] wE 75 B Ast vt A ke, vlald 1 2 vlale] 32 ACE As] o] A
A A&k, o deld Fa @49 gAuEd Aoz E A

A S (Kim TW, Kim YH, Jung HJ, Park CS, Kim HY. Screening of strains with fibrinolytic activity and
Biotechnol. 21: 581-585
H=ge] 2t

angiotensin—converting enzyme inhibitory activity from doenjang. Food Sci.
(2012))9] Barol o1& B. amyloliquefaciens ¥ w52 ACE As] A2 69.4%
2 7p ae 28R B subtilise 17.2%9 AdEAdS Yepit,

ollat,

A7) Ad el wEh SA4E 2 dge] o Aol mE ved @ % v olF AL HE A= o
71¢] & 3 (& 2w A A wE Ve A HEHEA &2 SFEwE 1A 1A Ao
¥x 3
= A AS
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