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Abstract

A correlation between fibrinolytic activity and microflora in Korean traditional soybean fermented food was
investigated. The fibrinolytic activities of traditional soybean pastes and commercially processed samples were
2.42%1.01 unit/g and 1.58 £0.98 unit/g, respectively. The cell density of Bacillus in traditional soybean pastes
was about 107 CFU/g and its commercially processed one was 10° CFU/g. Acid producing bacteria, fungi and
yeast group were higher in commercially processed one. The correlations of fibrinolytic activity and microflora
in traditional and commercial Doenjang were positively correlated in Bacillus (RZ':.O.69), negatively correlated
in fungal group (R?20.40), and there were no significant correlations in acid forming bacteria and yeast group
(R?<0.16). Fibrinolytic activities in Meju and Koji were 6.54% 1.97 unit/g and 1.46+0.43 unit/g respectively,
and were positively correlated with Bacillus. Yeast and acid forming bacteria were grown by 5~6 decimal
induction during fermentation period of Doenjang, but Bacillus, fungal cells and fibrinolytic activity were nearly
stable. Results indicate that fibrinolytic activity of Doenjang depends on enzyme induction in Meju or Koji
processing by Bacillus, not Doenjang fermentation process.

Key words: Bacillus, Doenjang, fibrinolytic enzyme

M o=

N

2
2o
fr
>,
o
4,

2 5o
o

e
F'Lﬂrliiejg

o
12,
=
B
lo g
b

g o omd

i
o
-

o
S

&ty

< 4

o,

>

oX

flo

b

of

2

ol

ket
dt &

£

m
el
N

A -8-3) & A (fibrinolytic enzyme)ol] <1 Al o 4]
(2). L8l 3o} =2 Yo} =gt

FAH7 v Aot A A 7T
A & A Soll= e B Eo] A= A
Ab AFEAE TFEA B He ¥

Fslo] AS Aolvt Aol o]2r] %

X gdb oo
o

N
lo
M
it
)

ol
Aot ot Loy
o @
SV
L o

o

2o
»
2

o\}j

o
(thrombosis)2 %

+Cor“responding author. E-mail: mwbyun@Xkaeri.re.kr
Phone: 82-42-868-8060, Fax: 82-42-868-8043

Foh(2).

2 22) % BA| = streptokinase, urokinase, 12 1L tissue~
type plasminogen activator(tPA)X 3 & 4 9] plasminogen
5 &A1 3% plasmin® & A A+ plasminogen acti-
vator type3}, plasmin® 2 A 2] Wellx Ao g P3&
£-81 A1 A & 4 9l & fibrinolytic enzyme type2 & 8%t}
(2,3). eyt o] g A E-L 71 0] wi-§- & Bk o=}
urokinase® Al &3l TRt 25 AR &
g0l ubE] 7| = ghoh(4). wheba] F ol & R} A A A o)
3 QAFFA 7l dAE A=A o2 A2 5 3l
= AL EA Y gAo] ookt FAIE AU S dlate R
GastA A= 2F(56), A B 0l(7,8), W 5(9,10), 14
1D 5ol R L8 EAo] L=l vl glcl 53], vl A&
o] Akt AL R aE Bolio] ¥ AI3hr) &)
gle] wav} FAR 22H12-14) F& 531 dEkAyake] 7



o

42 53

S3tn g o]el ik A2 7} wo] WA= vt Sumi
%(15,16)7} Fujita 5(17,18)& d o] HEF HaAEq
natto®} & ) 2] £ 4 shiokara(19)ol| A & &-s) &4 A4+
F2 B3y R4E AAslg o 0]o HF Bol A A
vio] dAdgdlses Y 5 vk Bk
Sejuetell M = A =AH20,21), A 2(22), ©AH23), A A
(24) S HAAFAA FH LN AL YAEF7) 2 EHA
~E1] ~6] 17 ol] 4] v‘f'-_—ﬂ BaczllusL ndtto‘/]' 2=y A

state fermentatlon)% o} 83 F 49
(250t} nattokinase?] &3 £ -7———‘%?4_'
H

b A5 FE dRolut 59

enzyme(ACE)ol| t]gk A s &A= —‘5-0} (26,27) 7154 &9
oAl A o AdsF s 7 g} argbA] AAE v £ 2

2t AR5 Aetad A9 AP RAZ oS A AAA

A 7IsAAEF 2] B shgAlel Wi Ach e &
gutete] vl e dAdgel Bl BT A7 As 2o
A2} et B4 79(20,21,23) S0l F& ol F U&
Wolwn] o] & o] 8-qk Akl A A F Y4k A Foll & vl A 2] Hs}
2 et

=
A3 microflora®] A#ARAZ FA}sbedc),

AE

LM E L A o AE BT 2AE Y3 A5
AR DA 94 20%, el

Z, 95 10F, Koji 1052 Al vl 4h |1
EEJ wA15}o] Algslgo) FHA kg T
2 A3 vl A E AR W3l o 22 o
3} Koji ©]&% miso type?] A xFA L v)asle] &3 =
FrE 25 AR EAedet A

P
B
a

) H = 18.3%°]%L
52.6%°19t}. Koji DAL 4~ E Kojiet 2}l

foi
o}-)t
&
X
N

FE54:60.8 E383 8 50%, D 11%7 28 g5
= 3t

skl 25°CollA A A1 At

oldME &4

W AE B A AP 248 710 g v
o}-g- dHF A G (NaCl, 3%) 90 mLE 7}8}e] 4°Cell 4] 308
7k ksl s WA el ol A 241 7F A A& 3 o 3 (Whatman

No. 2)8}e] Azt A2 Ay 1 mLE g A d5
2 1/108 A% 3] sted 27}t Bacillus, AHAA AT, LR,
F3ol 9] A=) % pour plating method & 3 % - vl F5}od
W[ AE ALE A Al s e °] u, Bacillus(28)+& dextrose
tryptone agar(Difco)el] A 28 23 o} 50°Cell 4] 347}
seksto AR colony®] +& Algshal o, A AT
(29)-2- MRS i #] (Difco)ell A B.& A E£3F o}-& 25°Coll A 3¢
7F whekatod AAI = colonyE colony counter(IPI Inc., Mic~
rocount 1008, USA)R Alg-stsich R me} F30](29)+= 10
9% tartaric acidg #7}ste] pHE 352 24 &} potato dex-
trose agar(Difco) Wi#) o] A 25 HFs}o] 25°CelA] 3°‘ 7k
nf kgt ob-g- dALE §AE AL 320l E, colony & A&
AL ARZ R3] Alesleic)

]
0%
I

3l
T

R
(S D

i o
o

2 Kim 5(23)9] fibrin plate method &
. Fibrin platex fibrinogen- 50 mM <] AF2t38-
(pPH74,0.15M NaCl £3}) 2 & FE2¥ X 0.3%7} HEE
A3 G AA AN E Tl A £ 49 5 mlel F
#2] 2% agarose b mLE #7lste] E3stw &3 S
thrombin(100 NIH Unit/mL) 0.1 mLE& & 7}sfed 83§ &
& F ) petri disholl B3 23pAA A zseich 25
AL Pl E 48 ANd g A4 E=1(10000% g, 4°C)3
+ AL 3ol A zdgich ML L &

=

o foh

(
=

ot ngt gk

o

2 oo ([0
ol
=

oo @ i

Lopr oo
o?r.

a

fibrin platel] pasteur pippet 2.2 #| 2 5 mme +%4 &
o] 7t A1 & 20 uL& F)3k3 37°Cell A 124 7 vk A7)
of u MAE Egtel WAL Aisgos gz
AR A3 A 44 plasmin(1.0 U/mL)E& AH-544
140 QALNPAE BTl galAe] o 2
SaldHe] AdHql v &2 gHAsle] AbEslgich

)

H—“l

HU
fr
10 B ood de mt o r

ZL

Zt ! 2
FAE A5l ¥4-8-38 4384 239 microflora®) A¢
A& st dE2d e dxigs] AL 098~

r:tJ
DX
J>
oo
o
=
<
)
4
N
lo
it
H [
ol
2
it o
o
Lo
()
%

4.37 unit/g(H
~3.05 umt/g( e

AERgR} Forch



A
2
op
&
P
2
e

g2

"2ke] Bacillus group 229t €d gl isggde A%
AR =0.6901) 3 T34 DRHR=0.6889) 25 oFe] AFTt

>

AAE el e R >064 A -2 AR5 E et
WelehFig. 1. REA AL Bacillus YEE 10°~10° CFU/

g 52x10° CFU/g) 802 244 Qﬂﬂ 0%~ 10"
CFU/g(F 1 4.6 x10° CFU/g) o} 1 log cycle A E &
= LJrE}LHQJE} E,);d-_,] ,._3),01 V:EQ}‘ zﬁz%_g_gﬂ i%
A EEAAR=0.4161)7 224 ©AHR=0.383]) 25 29 -
Fgh A& el 2l oH(Fig. 20 zd HAY] Fado]l UL =]
~10" CFU/g(H & 566 X10° CFU/g) 522 244 914
2] 10°~10" CFU/g(3 & 6.28 x 10° CFU/g) 3.5} 1 log cycle
Ar e RxE vehdidch g4 484 A %iak
R R ﬁf_%@i A EHAR=0.0521)- &2 4374

FA AR =0.0903)-2 oF2| AHAAE Jeh e

o AR EE A9 veldR] skt (Fig.
3 23 10'~10° CFU/g(3 6.14
A+ = &po) 10°~107 CFU/g(H

{o

o, He

C

i

A‘J r_}_‘ m

Qoo

1.‘
N
o,

o

0 ¢ ODJT  y=0.3244x+ 66549
R?= 06901
@DJP y=04163x+58576
— R?= (6889
® g8t <
2
U
QO
f=23
S
2
S 8¢t
4 il i il i -l
0 1 2 3 4 5

Fibrinolytic activity (Plasmin unit/g)

Fig. 1. A correlation between fibrinolytic activity and dis~
tribution of Bacillus cells in Korean traditional (DJ~-T) and
commercial (DJ-P) Doenjang.
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Fig. 2. A correlation between fibrinolytic activity and dis~

tribution of fungal cells in Korean traditional (DJ-T) and
commercial (DJ-P) Doenjang.
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Fig. 3. A correlation between fibrinolytic activity and dis-
tribution of acid producing bacterial celis in Korean tra~
ditional (DJ-T) and commercial (DJ-P) Doenjang.
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Fig. 4. A correlation between f{ibrinolytic activity and dis-
tribution of yeast cells in Korean traditional (DJ-T) and
commercial (DJ-P) Doenjang.
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Fig. 5. A correlation between fibrinolytic activity and dis-
tribution of Bacillus cells in Meju and Koji.
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