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SUMMARY

Methanol extract and it's fraction of traditional fermented soybean
paste(Doenjang) from Soonchang area were studied for growth suppression
on the various tumor cells and analysed suppression material by using
HPLC and GC. Hexane fraction of methanol extract was indicated 799%,
76%, 67%, 66%, 78% of growth suppression on L1210, P338D1, HepG2, WiDr
and SNU-1 tumor cells, respectively. Ethylacetate fraction of‘ methanol
extract also was showed 81%, 75%, 75%, 76%  and 82% of growth
suppression on the same tumor cells, respectively. Peak & obtained from
HPLC of ethylacetate fraction was indicated 81%, 77%, 77%, 75% and 79%
of growth suppression on the same tumbr cells and identified as a genistein
compare with standard one by HPLC analysis. Hexane fraction of methanol
extract was contained oleic acid, linoleic acid and palmitic acid by using GC
analysis. Linoleic acid was interpreted as one of growth suppression
maferials on the above tumor cells.

Angi.otensin converting enzyme(ACE) acts in blood pressure regulation,
converting angiotensin I to the potent vasoconstrictor angiotensin II and in-
activating the vasodilator bradykinin to raise blood pressure. Some inhibitors
of ACE show antihypertensive effects and are used as pharmaceuticals. The
ACE inhibitory activity of foods has been studied, and some ACE inhibitory
peptides were produced by the enzymatic hydrolysis of casein. The vinhibi—
tory activity of ACE in commercial traditional fermented soy bean pl;oducts
was screened. ACE inhibifory substance was extracted frorﬁ Doearnjang.

The éxtracted substance was isolated by gel permeation chromatography.

- 11 -



ACE inhibitory activity was 90% and 70%. When the activity fraction of 90
9% was isolated by reverse phase prep—HPLC, initial fraction showed the hi-
ghest ACE inhibitory activity. Using 2~dimensional electrophoresis/TLC de-
tected with 0.02% ninhydrin, one out of four spots had activity. To scale up
active fraction from gel permeation chromatography, flash chromatography
was employéd. The active fraction from flash chromatography was further
rechromatographied for three times by reverse phase prep—~HPLC on the
same colufnn. However, the purified active substance was not isolated. The
active fracfion of 70% from gel permeation chromatography was isolated by
reverse phase prep~HPLC. The result of ACE inhibitory showed to be 50%
and 47%. Subsequently, the second fraction was devided into another three
fractions by NHz prep-HPLC, all of which appeared to be ACE inhibitory
activity. Among them, the third fraction was purified. Molecular vweight of
‘this fraction was calculated to be 272.34 dalton by LC—Mass. The active
fraction was identified aé Arg-Pro. This fraction ACE ICs) was 92« M.
Responses of mouse lymphocytes to the soybean paste fermented by
Korean traditional fashion was examined to clarify its effects in cytokine
production in vitro. It was found that the proliferation of mduse splenic
lymphocytes is significantly increased by fraction extracted from soybean
paste fermented by Korean style(KFSP100), but not non-fermented soybean
paste. The fact that the fractioﬁ is precipitated by ammonium sulfate and its
acti\.fity is heat stable suggests that the fraction is the linear protein or gly-
coprotein, and unlike other lectins, does not induce agglutination of erythro-
cytes and/or lymphocytes. The fraction increases the production of IL-6 and

TNF—& by macrophages, and IL-6 and IFN-7 by lymphocytes, but increa-

- 12 -



ses slightly that of IL-12 by macrophages. Increased proliferation of lympho
-cytes by the fraction is shown in B lymphocytes only but not T lympho-
cytes, suggesting that the production of IL-6 and IFN-7 by whole splenic
lymphocytes may be due to B lymphocytes. These observations suggest that
KFSP100 may be a novel mitogen for B lymphocytes. The component(s) re-
sponsible for the B cell proliferation in KFSP100 might‘ be a factor gained
by natural fermentation.

Conclusion, the fact that the fraction increases specifically the prolifera-
tion of B lymphocytes and the production of cytokines by macrophages and
B lymphocytes may indicates that the fraction is the B cell mitogen and
immunomodulator. Furthermore the fraction does not agglutinate erythrocytes
and lymphocytes, meaning that it is of value as immunomodulator. That the
fraction is found from soybean paste fermented by Korean style but not
non-fermented one may be due to fermentation by the wide spectrum of

microorganisms existing in nature.

- 13 -
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gaharaS (10)e 4Ez3e F2 v ZEY 4-hydroxy-2(or 5)-ethyl-5
(or 2)-methyl-3(2H)-furanone(HEMF)®¢} benzo(a) pyreneol 93 FEHE
AR A9 2L AdA$TG Huigd HEMFE 4mg/kgAToz A4
Ao Bog AL XL FASA dA e A2 vEyEY. HEMF=

B 7Aoo 230 ppmeE A3 M (11), AFA A 25 ppm FFxow Fod

ihA

P

A% AYEF HATE F8I F2AAGy e W qRAFL YA
Hol o fEEE A pdd AL ARG 23F o ATHA2).

0% isoflavone, £3] genistein®] F¢A&o] & A= wg &L

r:i

A A8 gg. dlF genistin, daidzin®} ZE2]| aglucone, coumestrol &

o estrogen &4 ] %1o] phytoestrogenol 2 & 2 TH(13).
Tyrosine-specific protein kinase@4-& retroviral src fFd=pel] o &

o=z oA ¢t} °] kinase €4

& retrovirus7t A2E €348 Az F Jd TEY 4% AAAAE 7

17t
(%
u:)
)
N
XN
a2
fr
Y

(o7

oncogene i A& 7

A3 9t} T8 kinase &4-& EGF(epidermal growth factor), platelet-de-
yived growth factor, insulin, insulin-like growth factor 13 #&EH} 3lo

D2 tyrosin phosphorylatione] AMEF3tet HZ AR F8F LS

&
o

a1 9= Aoz FAFHL vk Akiyama F(14)< genistein©| EGF -

lo
h

A2 pp69" T, ppll0¥ ™ ¢l tyrosine-specific protein kinase® A 2
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ol

¢
==

gty $E

Jl H2B9+ noncompetitivedt ANTAE 7tA= Aoz 93 H o).

FAth Genisteine ATP ¢+ competitivedt i, phosphate

4
o
__)it“

a3}, genistein cAMP-dependent protein kinase, phosphorylase kinase,
Ca'"/phospholipid—dependent enzyme kinase C¢ Z©] serine®] Y} threonine
o] 59¢]&2 protein kinaset Ad|sA] = Aoz HdHd A431 kA
X E YFe 2 genisteing AP S #W EGF-584 2 phosphorylation©]

EGFol 93} #X =& serine, threonine, tyrosine phosphoryl-
atione] Z4® Aoz yetgow, of AX @¥Ae F phosphoaminoil&
o}

Okura 5 (15)<2 genistein®] topoisomerase I, I& A 3k s} a, ras-trans—

A% A7 phosphotyrosines &7} ¥ Aoz 93

B3]

formed NIH 3T3(EDNAEY A4S gAsHAT FAFHA NIH 3T3A Lo
g eE dAETHE et R v gy, Genisteine 10 gg/mle]
oA ras AR 98 NIH 3T3 AT FAATL 9As IAH0

1}, genistein® %o} tyrosine-specific protein kinase8A <& 71X 1 Y=
TLCK(N-a-tosyl-L-lysyl-chloromethyl-ketone)x 93 X ToA #AF
AAEgHAE Holr &kt Genisteing 10pg/mle) EEoA] FAuwsgg
EJNE 43FE JAFAAT AFAEA NIH 3T3AEY AAdE g
P RA gtk 2y, TLPKE o9 BHdlZ 30pg/mlel F=olA HANEZ
9l NIH 3T3 o 44& A% v, g2Ad AEQ EJY HAdE 93

€ " XA FUt. Anthracyclinel I E A, etoposide, 4’'-(9-acridinyl-
amino)-methanesulfon-m-aniside 59 %<& ¢ XN EBAEL topoisomerase

II-DNA EZAE 2Ase 715& 71Xx1 9

rir

Aoz d8A ded ge-

nistein® A $% o] E g9

o2
o

TN E Aoz Yy, 3 ge-
nistein & FLA W] HEFHo] wfP oM, topoisomerase II

5k o2} topoisomerase I % 4TS 7

B

T ALE YA, olHE

- 29 -



A%2 B vl genistein® & topoisomerase As|ALGE HE FHE7] S

1o AAAEY, old dd dFE dez v JPHoF T &

s

HAE B RdPAA HFE AT FHF o
Sy g2 P 22 ARE AHT A ¥lsY N-methyl-
nitrosourea$} 7,12-imethylbenz [alanthracened] <3l FE&E e Y 2
el gol o wrt A FEHJADLUIE). ol dF dE Tl tamoxifen

3} Zo] estrogenFEA(ER)Y AAHo2 AFF 2N antiestrogend P &

Ag ez & #%
)

=’

Jelo] et Mxze A4S A s E genistein, daidzeing 9 isoflavone
o] A7) WELR AAXG. UL A2 B¢ HFEEL ERF} FH
How GAEZ AAs7] dEA FHLE dAGE €22 ER% @AW
o] GMEE AAAstAoF Frk EI, A FEANA multi-drug resistance
(MDR) &A=t o)) BAEHo] AdAE AXY2 HE AT P-glycoprotein
(gp 170; Mw=170 kDa)ell M= F&F& TA d=Ao| vt Pe-
terson® Barnes(17)% genistein, daidzein, biochanin A% ¢ isoflavone®]
ol M X391 MDA-468(ER negative), MCF-73 MCF-7-D-40(ER posi-
tive)?] AZAAEZHRE ZA ZAF genistein®] NEZFE ZEHA AT
o B3 UCs=65~12.0 pg/ml), biochanin A$} daidzein< Xt} @ ‘} o A
F 9 (IC5=20~34 pg/mDE BAtn B aua et 28 1, o] isoflavone ¥l &
A fRdAE 4FAAERE Aol P Ao FEHOHCH>100 s

/ml), isoflavoneo] WAL 4F & JAstEH ERY EAFTFE FFS

W)

0 xx @E= Aoz wE ATk L3 genistein® biochanin A8 F¥AAX

oX,

=

Ao A EHE MDR A2 2@ 238 gp 1709 98 ZAHA = A
o2 ey

Isoflavoned W5 % 57}

ol

AEZe 2TE 97 dHME A%
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FEHY AFdHo s ool ) Coward 5(18)2 nl= 3 o} A]o}X
oA FoiEz de Fol&AEFF9 jsoflavone vlZFH < isoflavone
aglyconeg A Fsle v 3Pt FA £5EE melting pointE: & A 3t

g1t =, daidzein 325, daidzin 223C, genistein 297~299C, genis-
tin 257~258C2 Zt7Z &4 HJA T Mass spectrumol A o] 59 Exge
genistein 270, genistin 432, daidzein 254, daidzin 416 dalton®. & }Ely)t}h,

= =z

Isoflavoned] HAFEZ27AL 7] Y39 p-nitrophenol, estradiol, fluores-
cein %< internal standard® A}& 3 ZA 3 fluorescein®] GWF7/IZAE 25
A& HPLC 44 retention index’} &3 FEHO 71% AHEdsd Hoz
Yebdoh Isoflavoned] ¥ 7EAEFS §HS £ mg/ge® HlmA oh
Edste Aeg: Ugstow, oJe Wang & Murphy(19, 2008 A9 §4}
& ARE Ho F]H.

FF Fgdel BE ATEEL ofd 2adE u goy, YA

ot AR W AFHAMN FH FEEY FAZIA L mouseE o] &

Angiotensin converting enzyme(ACE)+x angiotensin 19 C-2¢ di-
peptide(His-Lew)E H@3dtd €433l angiotensin 12 AIFIAA Hste

oA FAA AAHANA ot s ZFEE Z2HE bradykining B3

o WG o $HES 2IYAAYoRA Do) Tk 87(42) of
2 ACEY #&2 Asigonr nd¥¢el Aust 7h5d Aot
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ACE® #§& AsFozr gk 7 248 ze EF=2c

uo)
=
X

ol
2K

4 EHE A9 peptidert 4001 Fol dnti BI Ho UH(43). =
AREe vYBAA Brld 52T BoY 2A2RYH AF @93 499
ACE A& peptideZt 27 (44) o1 F, t& AF dHddM ACE A
peptide® FowE A7 AN&HoF FP=o] $FrH45,46).

19799 Oshima S(44)2 collagenase® AZHE L 84 F3slo] olrjx=
A 3 ~12702 o] Folx 9F 2 peptideE ET AU $F caseing ol &
3 ACE A3 peptide®= 2AE AT, Lactobacillus helveticus 3 AR
B33 gg-casein® B -casein spontaneously hypertensive rat(SHR)¢l
AT Bosge W € A 24& A A 4T, Lactobacillus helve-
ticus 8l EaE C-Zad g ofd" Soldx ¢l7] WEel 84 E pep-
tide GA] C-Ztol] ThYE olmixitEo] HXT F Jom wHM ACE A
3] peptideEo] C-& o] F 2 prolineg 7IA 3 dvhe ETGE 74 A
A3k, Nakamura 52 Lactobacillus helveticus$t Saccharomyces se-
revisige® WA A7l sour milkZ®E Val-Pro-Pro# lle-Pro-Pro®| 2% 9
ACE A3 peptide® #3 3t milk 719 24§ T3t ACE A
peptide?}t E=33 AM2E 7154 AFY

a1 5 TH(48).

M
B
N
olf
o,
o
2
ir
paik
tio
s
‘_.

olgld ACE Aa) ZHE¢E& Zt peptide ofF @HAAAE d74 4t
9lt}. Kohama & #x Z89 acid extract® 1Y T ¢ F R4 9

chromatography & %3+ Pro-Thr-His-Lys-Trp-Gly-Asp®] peptideE &
AeQu(49). EI AP L AAFo2M dy ofstn v BAF ©
WAg 23 EAQ pepsine® 7FFEE 3 gel chromatographyel <] 3}

Atk ACE Asig@Ae A& F /M9 ot 242 g2 Aol7t

g
g lom z+zhe] B &.& glutamic acid, leucine, lysine¥ aspartic acid, th-
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reonune®] o] W A= ERTH46).

ACE A3 peptided 2% £ 2 HA HHL AL peptided] A
A WA Fdetu 2 dxe wet AA AW A %Y Hojg n<l
o, 71E Bd peptidex AAA FAHEY ionic strength IE=E 2
#3to] peptide ¥3, AA 24L& A
o] X gt}

AF7tA ACE A3 peptided] ti& A7+ F2 AFd9A4 AH &5

o

A HEE A 2o HdFE

& % column chromatographyol] <% AHAAE 3A(45,50), pepsin, tryp-

sin 59 wuY B LLE BAG ¥ 52, AAGd 54L& Aot
F7b 9ATH4E). 2T B4 peptided] A BT ATE AR +I3

}(43).

vk 71e A

Naim% (23)2 X UFHFZHE isoflavone glycosidesE aluminium
oxide chelation, polyamide column chromatography® ¥ 23te] o]So] A
Ao 025%F AAEH olF 99% ool MBAE FATFE WH(64%
genistin, 23% daidzin, 13% glycitein 7-O- 8 -glycoside). 3t isoflavone&
Trichoderma lignorum, Rhizotonia solani, Fusarium oxysporum, Pythium

spp, Rhizopus spp, Sclerotium rolfsii 59 AF S dAss 84L& BE3

Naim%(24)2 5% isoflavones®] lipoxygenase® A ity d2rs =4
S ¥ 9 oly g antihemolyticB#AE BRHslx 9&& W@ & rat, &
719 HEFE o] &3t antihemolyticEA S =AH3 ZI isoflavones &

daidzein®o]l 49 A Fd Uity 71 L JdAZAH L E A3, genistein©]
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rat AE o] et 97 JALHE YElNAAT, E7 HE o] diEfA

= o)W isoflavone® antihemolyticEA & HolA LUt o] & isoflavones

9] antihemolytic &4 & isoflavonesd Fzd 98 2A 4IF& = A
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At HZFNA BYP FFEFAE AL TS UdERA ¥ EF7
b4 ZEEo] oy, NattoZFE & #F5 dFE H&dlse
detd o 23y, b S5 84485 E el 75 3
gAxRgoer I Z4L 1.84 plasmin unit$ o
2, Astata E4E A 23 e

F 3
A(catalase Fg)oz agFge AFolgon LS FAE HoE B
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#ZH o Bacillus&d &3t 7

T 5@De 23S 2D X8 £33 methanol
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Fo AL "MAE dFL 2ARAT. 24 WeEE FEE= B bifi-

Z
dum® L. acidophilus KCTC 3145% A ¢ & bifidobacteria®t lactobacillus®]

- 34 -



3}

H]3

fihe

i=]

A

S

Cp
’ e’frin
B-glucuronid
ase®s
€= 701-3__-31

s
12 ok

©

~ &

[e]

o

/\g_g,_

Moo
M_ 3 oA m
W W o W o TR .
Ao g A b T %
= @ D mﬂuw&o%@
ﬂﬂwmj%iﬁym
>
% ° § “wa or W WM M o W ey
= P or N Hoa x° do o of do %
ar W ‘_._Mo E|_ =0 G Hr_ Jmu‘._ _Ly _,,_o _— T o"#o mm‘_ x©
S og ® T @ T M "nox ° N U
= LI s B o= ]
o ) S on o % Ko e g N
mﬁﬁoﬂe_a.mwawaev Wz BT
o g B T B T ) - R0 o T B’
- K QL 0 —_ v o_a O_ T o) Lm_o
aﬂﬂgp@uq,@@ o 24 b
S oo W g " = T ) i xr = X
= i B o wr ok o rooe < Ho it
< il g F o
oy o T T oS —l ° — i moo
°w o W o e L B = |
OW m o Z,* ] 5 E_H X0 =] AT 53 oty
U A P e o Mo = 7
X ao ) KO lo = o 51
o8 g = ° Oy o o D n - - =
w Lom o T o o Mod g A
5 % o - ~ ) _° o Mo %
Q, ET _.E T o ~3 X X o JI
£ o " = 32 W o= 9 o 5 © W
3 ° o R o = BoE 2 T o i
6oy Tk ) N T oRo =0 B A o]y
£ X T oW % o P 3w
g M o= woe e £ 1 <
= = T om v o W - ] .
S o - i = = o T _m MM Mﬁ o] = i oy )
p & GO Wk o Kl o = < W
) c T T ot oo o N 70 T M i ﬂn o
D oo T w X o (5 4 B R R
S KK Moz a_A = il i % gl o wcm )
ﬂmm_ﬂmgg cTzamﬁﬂ
OIS % = il N o " T " X i
% T = iy i oy Y Y
o] 1_./| =) } m,w KO Wﬂu =
J o 7 o
L3 ﬁn = M
(3
Wl

- 35 -

= 4743,



on
<0
o}

el

sl

n_mo

o
o U
°

.
o

—_—
[ite)

o

el
o
col
o
i

5
o
Ujo
)

—_—
o

..mo

ol

0

pjr

~—
1o

g
-

—

el

o

of AgFAded o

o fE HRsEd%F

=
[¢)

A, AL

(<3}
=i

dex EFEd2HE

oﬁ
0

™

—_—
o

o

A
i

B

AT ARE

i

k<]
i

A g T

}

kel
gl

O A
T

ki3

2

|

ol

%

&
i

_"

2]

__?__
g, Az nEe AR ATFA oA

[ kA
[e]
Ak A Zh Fa

s

~

i
X
oF

o

M

N

R

3

—

0
e

i
oF

W

44

)
e

™o

o

__O_o

gl
ol
o

o

Tl
e
o

Lo
70°
\m.o

B

s

M
i

WA 7 2, BT

Ko

o
o

T

?.

B AuAe

- 36 -



==
[SH

A}

73
=

AW 7F

Fis

YEaEgEe o

o

——
o

o
ojn
A
o

oy
o

o
vl

X

oﬁ
o

¢

hul

Ko
o
A

O

2

A

p—

Aol A A

8
3)

Pl A 3t

b

wn
Ko

OH

oji

a! 5}

Jo

o7
e
"o
o

el

R

Fd oA g F

s

L
o

3

k)

o H

i

%

0
Hi
.ﬂ!

AL
o0

B
)

B
o

FTuell A el

o ¢

=

AN AR AFRE

=

]

A
=>

AF7F FPHT U
Bacillus

L
o

3

t

oA gtor, T

)

7]
)

‘04

Plo
)
N
10
i
el

v in vivo

pad

T

o] &

=2

=

ok M| £ 2} mouse

T

B

&

v

™

o] 3ok

FH TR o}

5

4

3|

8

=

=

o, of&# o

1o

o]

AT7F Az Al

A7 AH7 ¥ EHTha

§—l.

o

o

Jo
—_

- 37 -

w A 5 7kA <

B
=

Fof

]

o8 FA

o



K

22

22

A
1
Hr

o
B
il

il

gl
in
B
=
Jr
1o

Ko

on

o
s
of
oV
b

o

o

el

™
o

e
1o

‘mo

A7 W&

.

BK
0
il
"
Tor

o

T
R
M

N
B
g

23t AxFTAZRDH AA]

N

el

Jo

o AT e

3

=
=1

% in vitro

Ehe

gz

wr
i

W

o

- 38 -



A

A 14

of
w_u e S
o X° .
BIL) R 7 .
: _w,_ - cnw - O
| © 5 H 5 M wir B AR %
N W 2 e ) % 5
o_ o 0_ m % ﬂ_A.o T M Wﬁ Ml m_._w ﬂ.o :
[P x | 11 ,J.L
w;img Mbami;  ;
7o kol A © 5 : o :
L WS & W o B ) 455 -
ol N 9 W ol X0 B . -
%inmmw mao)_am_m_iww_ :
PTi £ O = 8 R
i - - ) = = S ﬂ B
3 b om > . » = . ¥
— i A..* i . L _
3 il o, i = X ™ P ;
$ 3 - o Mo oy o
=y o T o ﬂ _z_l E._E : : _)T .
RK o ™ = do q LW | A M_| ﬂa
: : : £ i M KO v 3! =
~ =2 0w - l_ o B s - u
¥ .m = ® 5 = W
P = b B m % o : :
o._ mmo e 1. ; i o X0
: % : - i il o w Hh
3 g v o o X w2 -
T X 2 - : ,A_.
%WM o T a.w_h_ﬁ - :
s N L° : : m. :
 § M % = xOE R T X T 8
- ¢ - o3 T G ® <
) — - = _H_ E_H X _.o._.H . :
: ; ; j o L %o ny o oo
u_e : i T o o O Jlo L~ ©
=0 = oy K3 BN ) # : y :
B o ol oW = W i 1_0 , 3 A
s T W - B , ; W : : Lt HH
5T B W I 2 M o T " 3 :
i, o B T i T oo wo ol M m_u o : ;
> e e E o s %0 ! r &
Lf._gim@mﬁq ﬂﬂx.aﬁ
ﬂ. B~ Jjo T * EE : U
~ W I o~ &° @ it 5
: f n e N I ol
R 0 ” -
ok iy »
W -
i)

- 39 -

Z7dol o

3 A g



A dreistes, |

23|

ol A

Q]
=

ATE

i

HE A

o

I, dF =4

B

M

T
Tor

B
7

—_—

YAE FZMiso)d] HHA
7t dEo A AAHATT).

ez 6714 297 24 Fe 40

o
=

A

g9l Wi 265119 (F 1222629, o 142857 )& WA o2 1966

KB
b

T
o

ol

)

N

)

—_—

pri
T

o

&

25599 . 2 0.001% °]

< A

oF
=

!

Wz

L ENCED

o]

Aol o sl A

771.8%, 7H&

o
=55

==
T

7}

o
A

]

H

ol

Age

%

2 Atg & 1136W2E 1% ©

ok
w

]

s

_&O

g, AT AL, 2

o

ol}

o}

)
of

plo

i)
o

FAS AA Fog F-$ benzol(a) pyrene

a9 F

8, 9N

=
)

Benjamin

¢} &

B

=HE

gahara$ (10)2 ¢

[e]
T

ol
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(or 2)-methyl-3(2H)-furanone(HEMF)©] benzo(a) pyrene®l &3 & =5

dmg/kgAF o2 A

.
-

st th. HEMF
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Aol o fFEe A9 g BAE IAFTGT Hud v doh2).
- isoflavone, 53] genisteine &g z&o] hd AFE w9 Fus)
A XBE ok T genistin, daidzin® 259 aglucone, coumestrol 5
< estrogen €44 °] 9l°] phytoestrogeno] &1 &3 2 t}(13).
Tyrosine-specific protein kinase®4 2 retroviral src A z}o] 2] 3k
oncogene =3 WG #AV e Aoz A U}, o] kinase BA
< retrovirus7b A EE FAHE AZ = dE vEF 2 FBAAE A}
A3 glvk. E g kinase 42 EGF(epidermal growth factor), platelet-de-

rived growth factor, insulin, insulin-like growth factor 13 ##@ s o] ¢l o

E 2 tyrosin phosphorylatione] M X E 39 AXF AW Fas o4

i
o

32 de Aoz FAHHID o Akiyvama 5(14)L genistein®] EGF$ &
Al pp69 *, ppll0¥* ™ 9] tyrosine-specific protein kinaseZ A= o 2
A i RS A T Genistein® ATP ¢+ competitived} 3, phosphate
T84 H2B9+ noncompetitived A AAE 7lxE= Aoz wrd g
22, genistein® cAMP-dependent protein kinase, phosphorylase kinase,
Ca’'/phospholipid-dependent enzyme kinase C9+ 72 ¢] serine®| '} threonine
o %o]3Ql protein kinase:x A& etA] ¥ Ao vl A43]1 H) kA
& WA 2E genisteing& A3 S Wl EGF-4€# 9 phosphorylation©]
dEFe ol EGFl 23] %zlH % serine, threonine, tyrosine phosphoryl-
ationo] A d Ao Yegon o A X @A % phosphoaminoAltS
4% 23 phosphotyrosine¥ 7} W& Aoz vy o) |

Okura $(15)& genistein®] topoisomerase I, IIZ A #}3} 1, ras-trans-
formed NIH 3T3(EDAZe] dd& AstAw F4Ae NIH 3T34 £
Halde dAEAE detulx etz B3 Genisteing 10 ug/mlel
EolM ras FAA] 9 NIH 3T3 A2 FAAHS g3 AdAsge
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AAEHE Bolx ©rh  Genistein® 10pg/mlo] T=olA FAW
EJAZ A2e AT AAALY NIH 3T3AES 43l = -
ol %7 ¢ttt 28y, TLPKE ol 9 ¥
9l NIH 3T3 ¢ A%& AT wH

30ug/mle] FZolA FAAE
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amino)-methanesulfon-m-aniside & ¢ X5 A &2 topoisomerase
I-DNA 242 nAsE 7I15< 7HAR dE Aoz &AA Ao ge-
nistein®] AT o] VA %L FAIE AR UERY. £, ge-
nisteine & A Hde] MESA] wig- W, topoisomerase II
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bk opye} topoisomerase [T 28-S nAE Aoz HIFT. ol
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Atz B ol genistein® THE topoisomerase AFHAGE ©HE AL HE

AAE Aoz gAAE, od UFd AT oz o APHAk & &

2

A2 Aoz & S HAE HaAFAdM dFE AHATE FHAJL o

2oy gREgFe] 22 AEE AT A ¥Ee N-methyl-
nitrosourea®t 7,12-imethylbenz [alanthraceneol 23t F &= E + $-ukeol &
gulgol o wore A2xrt 2EHATAE). ol HF HEF ) tamoxifen
3 Zo] estrogens S A (ER)Y AAHoz AFFo2H antiestrogen &4 &
Uehfo] utet Alze AL 9AStE genistein, daidzeins 2| isoflavone
o] =AY HEOE AgARNTG HEHYL AwE AF dRE ERF ¥
Roz AEY lstE 222 ER% #AW

o] St ZE AA ol st EI, A EAM multi-drug resistance

_H
oX,
o,
ol
ok
N
£
Mo
=
Jo
ol
ol
tio
12
Y
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(gp 170; Mw=170 kDa)ell 98X &= FF& w2 Fe=zlo vtdAso. Pe-
terson® Barnes(17)%= genistein, daidzein, biochanin A% 2| isoflavone¢|
Hrot Al Z 39 MDA-463(ER negative), MCF-73 MCF-7-D-40(ER posi-
tive)e] AAAAEHE A3 23 genisteino] AEFE ZFHEEA JAT
o H] 33 (IC5=6.5~12.0 pg/ml), biochanin A%} daidzein> Rt} 23k o A
73 (Cs=20~34 pg/mDE BAthtz BuePtt. 28 L, o] isoflavone Wl
Ao AT AFdAERE AY e AoZ Ve o (IC5>100 ug

/ml), isoflavone®] H+¥IAE HAAES AAs=d ERY EAFFE J&

o

XA g Aoz wraE A £33 genistein® biochanin A%l FH YA X

BAAEHE MDR §24 W@d o @ gp 1709 o8 gasA 2

o

S

Isoflavoned] ™% 2 tF7IFAEF EXE 47 f8ides ZE2

FEd AFHHe] FYHolof gk Coward T(18)2 wl =3} ofAJopA]
ol #HAejE T Y= Fol & A E 20 (goflavone W F A2} isoflavone
aglycone® A #EFsle] v w3t HA £+ EE melting pointE &3 3}

8015 9 =4, daidzein 3257C, daidzin 2237T, genistein 297~299°C, genis-
tin 257~258C& 7tz A H Atk Mass spectrumel A o] E2] EAFL

genistein 270, genistin 432, daidzein 254, daidzin 416 daltono Z }EF% T}

Isoflavoned] HAF&xAE 7] #3te p-nitrophenol, estradiol, fluores-
cein 5% internal standard® AF&¢ Z I} fluoresceino] WF7FFAF F&
A8 HPLC % retention index?t &3 FEFA 71 A Aoz
eyt t}. Isoflavoned] Wi F7FFAEFF e T H2 & mg/gl = Ul WA t}hFF
ZHste Aoz Jeyton, ol Wang ¥ Murphy(19, 20)2] A9t FAL
3 AFE B FT

S-Avd AEFF FIAH g AF=E8L ol Hud v gle
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AEZujte 98 RPMI 1640 medium, fetal bovine serum(FBS)S &
Life Technologies Inc.(U.S.A)A F9dsdo. 283 0.05% trypsin - 0.0
2% EDTA, 100units/ml penicillin streptomycin, 20 mM Hepes buffere
GIBCOU.S.A)ALE #E Tyt Ab&stdth A Zu%¥2 CO; incubatorZ
o] &3ty A3t CytotoxicityE 4 S $3 3-(4,5-dimethylthiazol-2-y1)
2,5-diphenyl tetra zolium bromide(MTT)+ Aldrich Chem. Co.(U.S.A)d] A
T 43R

. gl AHgE AXE

Invitro 3AAPE A AEE ALFE @TATZL AN T
Qov 7 B4 Table 13 Bth. GATZZE whe2oH §29 L1210,
P338D1& A& 35S AAANAM F2 3 HepG2, WiDr, SNU-1& A Fd o]
83450, adn AALRE vhe2s ALAT NHATSE 2wl

AH&-8F AT

Table 1. Charateristics of cell lines used experiment

Name ATTC NO. KCLB No.
HepG2(hepatocellular carcinoma, human) ATCC HB-8065
L1210{dympocitic leukemia, mouse) ATCC CCL-219
P338D1(lympoid neoplasm, mouse) ATCC CCL-21
WiDr(colon adenocarcinoma, human) ATCC CCL-218
SNU-1(stomach carcinoma, human) KCLB 0001
NIH/3T3(embryo, swiss mouse) ATCC CCL-1658
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ol H O E, HE&E TF AtE&ste HBSH wrtA HHoR 334 FF
AT (Fig. 1). FEAEL FAdA ¥ 55F7] (Buchi 4161, Swizerland) &
o] 83t 7+¢% =3 F dimethyl sulfoxide (DMSQ)ell HAA LAl E F2
A4 438 % High Performance Liquid Chromatography(HPLC), Gas Ch-

romatography (GC) A gl o] &3} %,

4. A Zj

A MEZ HepG2, WiDr3# AAAEZ NIH/3T3 T HF&3 Al

ke

o wee

100 units/ml€] penicillin-streptomycin® 10%¢] FBS7t 38 RPMI 1640
o Abg3le] 37T, 5%CO: incubatorol A wjokstdch wjF®E ZF zhel o4

b

E dFdd 2~33 refeedingsti 6~7Y o] PBSE A3 & 0.05%
trypsin-0.02% EDTAZ ¥ &d HIE B dAZEST & JA&dd &
Axe] oA E ¥ HASE FAET 1 =

ml cell culture flaskel 5mi¥ 4AH 4 B &3}
Ao wjgFstAs AdFe) AL L1210, P338D1, SNU-15 9 &
T 9o 2 FAHOoE #Fgs @ 0.05% trypsin-0.02% EDTAZ &
e AL AXA aurh
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Doenjang
—Extracton with methanol
Methanol extract

—Hexane

]

Hexane fraction Residue

—Chloroform

Chloroform fraction Residue

1—Ethy1acetate

| |

Ethylacetate fraction Residue

~— Buthanol

| |

Buthanol fraction Residue

Fig. 1. The procedure for the solvent fractionation of Doenjang
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5. 3-(45-dimethylthiazol-2-y1)2,5-diphenyl tetra zolium bromide(MTT)
Assay°ll ¢ d A E=

EEAZ U Almy AE FANEHRE SH57] A5t Car-
michael £9¢ "o wlz} MTT AssayE AAsAT F2AELE 96 well
plateel 1x10%ell/wello] = A 180 EF &1 A28 dAFEE A28
208 FH7bslel 37C, 5% CO: incubatorell Al 96A1ZF ull &3} & TH(L1210
P338D1 cell 43A1zF wHi<k). 7)o A4 A E4 Smg/mlE A X3
MTT £ 20s8 d718tn A 9 2L WFzdolA 442 o s
At o] AL 2000rpmel Al 1027 A E st FAAE AAST 2 well

P

=% DMSO 1504E 7}3te] 3087 3urg 4= ELISA reader(Molecular De-

vice. Co)E 550nmoA EREE

A

Aste] &3 Zo] CytotoxicityE +

s NEAT dAEH Ax=2 A (Fig. 2)

Cytotoxicity = X 100

SGAE wdn A Wwgoz wgsts FFAE HepG2, WiDr ¢
ATE 94 283 T J3d SAXTE F1F BEAIEE F 3t 24
well plate] 20,000 cells/ml®] ¥ =2 seedingdld &% widstn A=

7} plated] EHEHASS AT F, 10% FBS7F e wiA A8 7t
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Cancer cells

!
Seeding of cells 18014 (1X 104/well) in 96 well plate
!
Adding extract 20 (£
{
Incubating at 37C, 5% CO: incubator for 96 hrs
v
Adding MTT sol’'n(5mg/ml PBS) and incubating 4hrs
v
Centrifuging at 2,000 rpm for 10 min.
v
Discarding supernatant
v
Adding DMSO 150 £, and shaking the plate for 30 min.
{
Measuring OD at 550nm

Fig.2. A schematic diagram for the test of 3-(4,5~dimethylthiazol-2-y1)

2, 5-diphenyl tetra zolium bromide(MTT)
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so] olZe] FWA wjke WASWA 37C, 5% CO incubatord] A ) %
sat. AsE 29uttt 10p/ml medium® FEEEZ HIME A2& HiA=R

aA s g 6d Fo FA® AXLE 0.05% trypsin-0.02% EDTA E&Z2
Balste] Z+ M L4 E hematocytometer® A3 iz wluste ¢

A% FA9487%8 #2380 (Fig. 3)

Q18 ¥, 10% FBS7E Qe wiAdl ANRE H7bsto] ojgdl @WH wde
aA WA 37C, 5% COz incubatorol A wiFslAct. 2dvith &4 A&
7} EojgE wxE At 8~9¢ Fo F2HA AEE 0.05% trypsin-
0.02% EDTA &A% Egstd 7z AEL4+E hematocytometer= A48t
1=

8. High Performance Liquid Chromatograph (HPLC)el o1& @44 E £

U

a
ato] RA8 Y iL, genistein, glystein, daidzeins THE FHASGAH. FF

zxe z7te] EFEEAES AE3 YT, HPLC £4 & A A8o] peak BA &
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Extracting fatty acid in sample
{
Weighing fatty acid to 0.2g
I — 5ml 0.5N NaOH/ Methanol
Heating 5min at 100C in san’d bath
| — 5ml BF3/ Methanol
Heating 5min at 100C in sand bath
| — 5ml Hexane
Heating 5min at 100C in sand bath
l
Adding saturated NaCl
|
Extrating Hexane layer 1ml
i

Dehydration with pasteur packing anhydrous NaxSO4
i’

Injection GC

Fig. 3. A shematic diagram for the GC.
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Table 2. The operation condition of HPLC for the analysis of ethlacetate

fraction.
Instrument  : Pu-987 dual pump system
Column 1 3.9%X300 mm # Bondapak C18 colmn
Detector : UV-975 detector (254nm)

Mobile phase : A [955 (v/v) water : acetic acid]

B [95:5 (v/v) metanol : acetic acid]

Flow rate : 1.0ml/min
9. GC o 23 A%t Fe 574

HAANA F£23 AW dAFS FHA 05N NaOH/MeOH, BFs 5=
A#E 2 7 ARl v A AT 7]l Hexanes 7hste] ME, W
23 & AA2S FHeo F4 NaxSOE 2537 . olgAa &vd
Aas Agdte] GC A4S slgoen EAxAE Table 33 2o A4
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"Table 3. The operation condition of GC for the analysis of non-volatile

fatty acids

Instrument * Hewlett packard GC Model 5890

Column : Supelcowax 10, 0.33mm x 30m

Oven Temp. : 160C (hold, 1mim), 3°C/min, 220C (hold, 10min)
Carrier gas * Helium, 12psi

Make-up gas : N2 gas
Detector : Flame Ionization Detector
Injector Temp. : 230T

Detector Temp. : 250C
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Table 4. Recovery of water, methanol, hexane extracts from Doenjang
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Table 5. Recovery of methanol, hexane, chloroform, ethylacetate, buthanol

from Doenjang

Solvent Recovery (g)
Methanol 407
Hexane 5.05™
Chloroform 0.60
Ethylacetate 0.21
Buthanol 3.85

* from Doenjang 400g

™ from Doenjang methanol extract 40g

2 e FE2 2 BEYEC] FAEL AFe vAEe EHE AN

7l $18te] LA in vitrog Mol 22 A £, P338DI1(lympoid neoplasm,
mouse), L1210(1ymp0cytic leukemia, mouse), HepG2(hepatocellular carci-
noma, human), WiDr(colon adenocarcinoma, human), SNU¥1(stomach car—
cinoma, human)& A EZF2GA A Fdsted MTT assayol 23 <A

a3t dAE FAAAERE AU

7. MTT assayol &3 oA g3
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Mouse lympoid neoplasmgl P338D1 A ZE o] g&3te] Ay A,

dF T 500ug/mol A HE S 2EHEL 75%9 UME

12
X
kol
_E
i
o
e
k

o

22

THE 4 76%9 FAE AAEHRE YEUY FEEIXE 2329
e 36%9 JAEZFHAE M, dEHolHHOE BHEY HALE 75%9
AHasnE vdetdorn Y82 BYE 49 29%2
B AtH(Table 6). 4% o8 714 &0E A&t F
g RYENM J1F & AT AHEages 9 5
Ziots v AolZt glou, olAL AEAY xVEACdA AN Hge
WA AATE F BHH 329 FHFE ARGE Ho] B AFF G 4

&3228 S 5 E P338D1 A X A3
e W AExe FeWg s #FT A, Fig. 49 UrERd Hhe zho] A g

et 2 WIHE AL FASA
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ki
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)
olN
N
)
NSL'
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X
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Table 6. Inhibitory effect of the solvent fractionated samples(500ug/me)
from methanol estracts of Doenjang on the growth of P338D1

cells in MTT assay

Sample ODssp Inhibition rate (96)
Control 1.153 £ 0.05
Methanol extract 0.260 + 0.01 75
Hexane fraction 0.251 £ 0.01 76
Chloroform fraction 0.657 £ 0.009 40
Ethylacetate fraction 0.255 = 0.035 75
Buthanol fraction 0.729 £ 0.019 29
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Fig. 4. Morphology of P338D1 cells treated with Doenjang methanol
extract.
A: Control, B: 125p¢/mé Doenjang methanol extract, C: 250ug/mi
Doenjang methanol extract, D: 500pg/m{ Doenjang methanol extract,

E: 1mg/mé Doenjang methanol extract, F: 2mg/ml Doenjang methanol

extract
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X 5
g/ A e 22EL 79%9 AT JALRE YT, Y By
Al 79% GAE JAEZHE el 2223 F BYEY B = 4T%
o dAEFE AT, dgolElE BYEe B 81% AL
Uelgon Reg 2¥EL 7S 39%=z A3 we Afads Rgd

(Table 7).

Table 7. Inhibitory effect of the solvent fractionated samples(500ug/mé)
from methanol extracts of Doenjang on the growth of L1210

cells in MTT assay

Sample ODsso Inhibition rate (%)
Control 1.153 £ 0.05
Methanol extract 0.260 = 0.01 75
Hexane fraction 0.2561 = 0.01 76
Chloroform fraction 0.657 £ 0.009 40
Ethylacetate fraction 0.255 = 0.035 75
Buthanol fraction 0.729 = 0.019 29

Human hepatocellular carcinoma$! HepG2 A X & o] &3te] HdT 4
7 HE%E S 500ug/mol A HMeEe FEELS 73%9 dAE dAEZHE 2
o, A BYE A 5% SHAE AAEZRE vElt SREXE T

o AL 41%9 JAEAE AL, ALetAEHIE BHE B4

i
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7% A EdE YEHoen PR
A Eade B (Table 8).
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Table 8. Inhibitory effect of the solvent fractionated samples(500ug/me)
from methanol extracts of Doenjang on the growth of HepG2

cells in MTT assay

Sample ODsso Inhibition rate (%)
Control 1.153 £ 0.05
Methanol extract 0.240 = 0.01 79
Hexane fraction 0.237 £ 0.013 79
Chloroform fraction 0.601 £ 0.004 47
Ethylacetate fraction 0.220 = 0.019 81
Buthanol fraction 0.709 £ 0.018 39

Human colon adenocarcinomag! WiDr A|Z & o] &3t 2H5 A
A FE 500ug/mAAN HMEE FEEL 6% AT JdARZAE By
g BEE 94 80%9 FAHE JdAEHES e, 2XE B¥E
of BT 46%Y AAEHRE JH3 A, o HelAElolE BEEY HSE 82%
o AEFAE veden FE& 2HE9 F ¢ 39%=2 7HF Fe Asls
#E HAH(Table 9).



Table 9. Inhibitory effect of the solvent fractionated samples(500ug/mé)
from methanol extracts of Doenjang on the growth of WiDr

cells in MTT assay

Sample ODsso Inhibition rate (%)
Control 1.025 = 0.075
Methanol extract 0.278 £ 0.003 73
Hexane fraction 0.242 £ 0.008 76
Chloroform fraction 0.607 = 0.008 41
Ethylacetate fraction 0.215 = 0.010 79
Buthanol fraction 0.729 £ 0.019 29

Human stomach carcinomagl SNU-=1 M %22 o] &3l 2Ag3 2z
A% 5 500ug/mol A HEE FE2EL 73%2 GAEZ AAEZHAE HAL
AN BYE AA 76%9 AT dAEZHRE YeHd SREXE EYE

o] ASE 41%9 AAEZHAES R T, olEoAEE REES AFE 79%
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Table 10. Inhibitory effect of the solvent fractionated samples(500ug/mf)
from methanol extracts of Doenjang on the growth of SNU-1

cells in MTT assay

Sample ODszo Inhibition rate (96)
Control 1.090 = 0.016
Methanol extract 0260 £ 0.010 76
Hexane fraction 0.240 = 0.010 78
Chloroform fraction 0587 = 0.007 46
Ethylacetate fraction 0.200 £ 0.010 32
Buthanol fraction 0.670 = 0.030 39

assayte @8 HEF AEAZLE AT dAX A dAzTHE A
Ed F Jde 2Pz ¥4 AXE HepGe, Wibr 59 4HZE o &3t

o 9% WEgS F2E8 R 2IE0] HAE AF mAE aHE HYsI

t}. Human hepatocellular carcinoma$! HepG2 A X E o] g3l 233 2

I AHFEE 500ue/mAA HEE FEEL 66%Y FHAE AdAETHE B
AAEHE Uit FZEXEF 9

ZeE 43%2) AALRE /HRD, ALolAEolE 2HE FIE 6%

A RRBE 67%8 QAE

o ANEHE UEAom Fue R2HBY 4 13%2 M % Adn
o]
AA
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Cells/ml x 10%

100

xxxxx
xxxxx
xxxxx ‘I’
xxxxx
60 L
SRR
R
SRR
X
BOXERS
B0RRAL
T
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K
ERRRRK
£S5
PR SHRKKS
K )(x
2RX RRRRX
b I)(
20 - R 3 s
0. 0.0 ¢ 2
R S0HRK X 2
KRR XX X 2 &
degesesed o0
XN 50 XX
XRHRA BEERRS RS %
Seleteled R8¢ ¢ 3,
S X X XA X 2 : %
X
Y0te%! % R g5 X
0 X X X

Control MeOH Hex. CHCl; EtoAc BuOH

Doenjang ext. / fraction
Fig. 5. Inhibitory effect of the solvent fractionated samples from

methanol extract of Doenjang on the growth of HepG2
human hepatocellular carcinoma cells.
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Celis/iml x 104

100

80 — T
60 |-
T
40 -
T
20 |- S T R
L £

Control MeOH  Hex. CHCly  EtoAc BuOH

Doenjang ext.-/ fraction

Fig. 6. Inhibitory effect of the solvent fractionated samples from
methanol extract of Doenjang on the growth of WiDr human
colon adenocarcinoma cells.
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Table 11. Effect of the solvent fractionated samples(500ug/mé) from me-

thanol extracts of Doenjang on the growth of NIH/3T3 cells

Sample Cell number (X 10*/ml)
Control 815 £ 2
Methanol extract 33.0 £ 3
Hexane fraction 8.0 £ 3
Chloroform fraction 80 *+ 4
Ethylacetate fraction 825 £ 5

6

Buthanol fraction 735

3. HPLC &4 o3 M =E

olN
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7}. HPLC &4

Table 29 #Z& ZH4 27 genistein, diadzein, glystein & EFE S
o] Fig. 7% & peakE sl oed, @39 o=
HNEHoE BEES olg} U 2oz B3 A (Fig. 8). HPLC &4 4
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daidzein 31.53

genistein 43.88

glystein 34.55

S

I t L L L 1

0 10 20 30 40 50 60
Retention time (min)

Fig. 7. HPLC analysis for daidzein, glystein, genistein standard
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0 10 20 30 40 50 60

Retention time (min)

Fig. 8. HPLC analysis for ethylacetate fraction of methanol

extract from Deonjang
a.Daidzein 30.05

b.Glystein 33.47
c.Genistein 42.17
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1) MTT assay

11210, P338D1, HepG2, WiDr, SNU-1%5 9] A ZE o] &3t 4¥
3 Ax= zZZ Table 12, 13, 14, 15, 167 #Zskom Zb <Al

peak 8¢ ANEFA 714 EdEH oE Fig. 79 FFE £42 T
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ol
2
X2

A genisteingd & AT F YA
Table 12. Inhibitory effect of the peaks according to HPLC of

ethylacetate fraction from Doenjang on the growth of L1210

cells in MTT assay.

Sample ODsso Inhibition rate (%)
Control 1.1563 = 0.05

Peak 1 0.802 = 0.002 30

Peak 2 0912 £ 0.002 21

Peak 3 0.716 £ 0.008 33

Peak 4 0.778 = 0.005 32

Peak 5 0917 = 0.009 21

Peak 6 0.718 *+ 0.008 38

Peak 7 0.906 £ 0.035 21

Peak 8 0.255 £ 0.003 81
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Table 13. Inhibitory effect of the peaks according to HPLC of

ethylacetate fraction from Doenjang on the growth of

P338D1 cells in MTT assay.

Sample ODsso Inhibition rate (%)
Control 1.033 + 0075

Peak 1 0.797 * 0.007 23

Peak 2 0927 + 0.007 10

Peak 3 0.707 + 0.008 32

Peak 4 0.787 * 0.005 24

Peak 5 0901 * 0.004 12

Peak 6 0.736 = 0.006 29

Peak 7 0918 + 0.032 11

Peak 8 0234 + 0017 77
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Table 14. Inhibitory effect of the peaks according to HPLC of

ethylacetate fraction from Doenjang on the growth of

HepG2 cells in MTT assay.

Sample ODsso Inhibition rate (%)
Control 0.980 = 0.026

Peak 1 0.740 * 0.040 24

Peak 2 0.890 = 0.010 9

Peak 3 0662 = 0.018 32

Peak 4 0.761 + 0.015 22

Peak 5 0.910 = 0.070 7

Peak 6 0675 * 0.008 31

Peak 7 0.879 £ 0.035 10

Peak 8 0.255 £ 0.003 77
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Table 15. Inhibitory effect of the peaks according to HPLC of

ethylacetate fraction from Doenjang on the growth of

WiDr cells in MTT assay.

Sample ODszo Inhibition rate (%)
Control 1.089 £ 0.016

Peak 1 0.745 £ 0.004 31

Peak 2 0.896 £ 0.008 17

Peak 3 0665 £ 0.015 38

Peak 4 0.715 = 0.015 34

Peak 5 0.890 = 0.010 18

Peak 6 0.840 = 0.012 22

Peak 7 0.865 = 0.015 20

Peak 8 0215 = 0.010 &0
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Table 16. Inhibitory effect of the peaks according to HPLC »of
ethylacetate fraction from Doenjang on the growth of

SNU-1 cells in MTT assay.

Sample ODsso Inhibition rate (%)
Control 1.025 £ 0.075

Peak 1 0.801 = 0.001 21

Peak 2 0908 + 0.004 11

Peak 3 0.710 = 0.010 30

Peak 4 0.788 = (.008 23

Peak 5 0916 = 0.009 10

Peak 6 0.735 = 0.015 28

Peak 7 0.915 = 0.009 11

Peak 8 0.219 = 0.005 79

2) AL B4 A Et

2y MEA HepG2, WiDrg o ¢AEE o] &3t el MTT assay

o vA7INZ HPLC #MolM 9& peakEE AR2otel FAX 4%

2

nxe= 32 A¥s 9 Human hepatocellular carcinoma$l HepG2 Al £

olgste] A A AHFY¥E 500ue/m A peak 8elA 78%° 7+A

o APErdes RYgh(Fig. 9. & 2 FZAEZQ human colon adeno-
Z2

A8 S 500ug/mLl A S

m\m

B

carcinoma WiDr M X & o] &3lo] Agg
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Table 17. Effect of the solvent fractionated samples(500ug/m¢) from me-

thanol extracts of Doenjang on the growth of NIH/3T3 cells

Sample , Cell number (X 10%/ml)
Control 815 £ 2
Peak 1 835 = 4
Peak 2 810 £ 3
Peak 3 81.0 £ 10
Peak 4 8.0 £ 5
Peak 5 8.1 £ 5
Peak 6 8.0 £ 5
Peak 7 80 = 8
Peak 8 8.0 £ 3
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0.060

0.075
0.002

o
Contents(mg)

Doenjang 100g

Sample
Gennistein

o3 HPLC peak
Glystein

'Daidzein

*

g

daidzein, glystein<]
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=
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Fig. 11. Calibration curve of genistein standard.
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Fig. 12. Calibration curve of daidzein standard.
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A BEYE GCEA ZI+= Fig. 169 2o, 4381 F8 Aoz
T palmitic acid, stearic aicd, oleic acid, linoleic acid, linolenic acid, ara-
chidic acid, eruic acid $°]th. 2 &L Table 199 Zt}. o] F oleic acid
o] g#Fo] F 100gF 5934go 2 7HH = Shom™ linoleic acid® =2 0.
189g°]t}. Linoleic acid’t ¥MEZ AL Adlste E37F v AHELE

ol 2] APEL T WA wIF Yoy, ol HdP& Tt R

Table 19. Contents of fatty acids from hexane fraction of Doenjang.

Fatty acid Contents(mg)”
Palmitic acid 0.053
Stearic acid 0.039
Oleic acid 5.934
Linoleic acid 0.189
Linolennic acid 0.039
Arachidic .acid 0.038
Erucic acid 0.265

*Doenjang 100g
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1. palmitic acid, 2. stearic acid, 3. oleic acid, 4. linoleic acid

5. linolenic acid, 6. arachidic acid, 7. erucic acid
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g AgEol Ytk =He me WY peptides] A,
zto] 319, peptide B4 =749 HA, H4F Fo I & FTo] 23
123

A8 &4 peptided AT HAA FF A AolA, THe @A
AHA 28FUAA oo FaFe FEvdn YA H
A8 Az AFs BS peptide?t 23 FoAM B FE ST A9
wa Ao £ 78 ol x=4tE T ol ¥ peptide
g3t A5V RuEE s TH2). 2y
ol 7= FAA wkAY FRuU FE|Fe] HHAA R en o]
g ALY A7 JdHL A

Angiotensin converting enzyme(ACE)E angiotensin 19l C-2& di-
peptide(His-Lew)& A @ste] A<l angiotensin 12 A&AA EHLS

AEADT SA AARAAN 2¢ A8 FEE ZE bradykining #F
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ACE® 282 AslgtomA E¢ #3 24¢ 2= 2z gug
2 2E 4 peptidest 409 Fol Yk B3 Hol k@) =3,

o ol

GRS BN EHld 542 B3 EZ2Ry AF 9wl 99

tideg Zodes A7/ A&EH o2 APFHo] ¢vh6,7).

19799 Oshima % (5)2 collagenase® AZ€ L &4 EFsle] olnx
A3 BAE 12702 o] F o 9% 9] peptideE EHEHF YT -4 ca-
seing o] &% ACE A3 peptide®= LZAEUTH  Lactobacillus helveticus
el Az B aa-casein®} B -casein spontaneously hypertensive
rat(SHR)ol 27 ToI89e o 8¢ 23 84¢ A390H@8). Lactoba-

cillus helveticus ¥ &
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473 % peptide HA] C-Fho] Thd olm it Eo] 928 5 glon wa
A ACE A3 peptideEe] C-webe] = prolined 7143 ris moe
7bsd & AA A Nakamura 5 Lactobacillus helveticus® Saccharo-
myces serevisiae®Z W& A7 sour milkE®E Val-Pro-Pro# Ile-Pro-Pro
o] 2% ACE A3 peptideZ E#d] mik Fazxde 242 Eid
ACE A& peptide7t F5F M2E 7154 JFY Az 71540 Yge
AEe B3 375 A THO).
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th. ACE A#l@&4ol de F /Mo oprix=ad 24L& b Zojrt

ACE A3 peptided A% #d 2 FA ¥ w3 peptided A
A ¥ 59 2 980 bE AAF BEAA Fe Holg EY
t}. 7]1&¢] 219 peptides HAAHYA FAHEY ionic strength =& 3L
#8to] peptide £, A 270 & AP A H=
o] MePEo] gt}

A F7A ACE A3 peptided didt A7 F2 HFAA AH &=+

fru
Ho
>
pj:.L.
PN
)
o
it
i
o
i

2 9 column chromatographyol <3 A AZ 3AY(6,11), pepsin, trypsin
o gWd R F22 B F F&, AASY EHE Fdse 7

P 9ATHT). 283 B4 peptided FAd #F A7= dF FHHUG

ol

i

N

ACE A& Z37t gl 2<
parative HPLCE ©]§3 < ACE A

=
o] AP peptide®] otm =it HE& HAESFAC
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A2d Ar 2 U

1 A=
H2EZL 3 1L AFANA AT RS FAdsI ALEsHTE.  Pre-

parative HPLC ¥ LC-Massol| AF43 €0l HPLC 55$% AH&3tg

ACE Asl &4 ZAHA A£3 ACE® 7] 4 (hippurylhistidine-leucine)&

Sigmatte] AFS A& AT

I

o

g% 500gS €4 500mlol 5 F 95T A 2087t £ th.  Blender
2 4edd mad F B ILE P/hstArh pH 452 24 ¥, 10000 xg
ol A 30%EzE A ERISS AEA FHe At Filter paper(watman No. 1)
2 9473 e A filter papér(watman No. 42)2 oA 73 H ), o] A&
WE dxsd Ws B3, |

3. ACE A3 &4 53

ACE Z#%4 24 Cushman® Cheung(12)¢] o]l Z3to] A4
stk 0.3M NaClg 83 0.IM sodium borate buffer(pH 8.3)e] *¢)
714 Hip—His—Leu(HHL)(2.14mg/m1) 20091 ACE A3 & 75u& H7
& %, 37ColA 5% preincubationA A, 7)o ZF S =2 ACE
ZEAN(02 U/ml 201E 7} thA]l 37ColA 30837 w3 Az1 & IN

HCl 2504 2718ho] wree FAAAZG. 7)o ethyl acetate 2mlS 7}



ACE A#& = (C-B) / (C-A) X 100

4. Gel permeation chromatographyel 23 &4 &2 &g

8go WEAx EEZEL 20ml9 0.1M acetic acid bufferdl =< 0.1M
acetic acid bufféri & 3 H Sephadex G-25(50 x 950mm)°l loading 3}
t}. 0.IM acetic acid buffers 90ml/hr FE£ 02 &3 e @A, 254

nmel 4 4@ 2+ BYe ACE A4 89 4L 2350

3

=)

5. Gel permeation chromatographyell A9l & &3 £
7}. Ton exhange chromatographydl &3 £

Gel permeation chromatographyllA ¥ #3 & active carbono 2

g A8 ¥ jon exchnage chromatography(Dowex X-2, 26 x 300mm)Z o
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A B2gstddt. £vlE 0.1M acetic acid® A £33, 0~1M NaClz &

3t .
1}. Reverse phase HPLC| &3 £g

RP HPLCTE Cis(Vydac, 218TP510; 10 x 250mm, Hesperia, CA, USA)
columne A& A9, £ule F3F& 15 mV/ming =2 0.1% trifluoroacetic
acid(TFA) in waterg& 5%t £ & ™ 408 F <t acetonitrile =& 60%
AR AEAAD. FEAAZRIT AEGmg/ml 5004 injection Fgow

ACE A& A& AZES UV detectorE A& 3] 220nmoll A A A 81 o},
th,  Size exclusion column HPLCd] 2% £3

GS-320 HQ(Shodex Asahipak, 46 x 250mm) columng A}&3+9c),
|2 & 01% TFA in water& Al&39 2™ 0.6ml/mine F&o=z ¥

atdth. A &L UV detector 220nmel A st th,
2}. TLC plate® ©]% 3% 2-dimensional electrophoresis/TLCd &3k &g

RP HPLCAA Fd€E 8% 40u 50mM ammoniadl % 3uE TLC
plate(Silica gel 60, 10 x 10cm, Merck)®] 3 &l lecm¥E = F4 spot-
tingdt 9. Plate?] #$ 429 platinum wireE filter paper(Watman No.
DE AT, 719 pH 6.5 buffer(10% pyridine 0.5% acetic acid)® 3
7}t el plate® A4l F, 375Vl A 108 < A719 53T Plategs 44

% TLC chamberel] A n-butanol : acetic acid : water(3 : 1 : 1)& A3
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% 0.02% ninhydrin solution in acetone® & 2 A o}
n}, Flash chromatography

Cig column(Biotage, 40 x 70mm)< A&l o Lv2& 0.1% TFA
in water® A28 9 t}. Gel permeation chromatographyel A €& 2 #A
2% A5 (10mg/ml) 5ml€ loading3dt . 20ml/ming &0 2 £5314
7t 5ml¥ B# T F 220nmolH FFEZE A G

6. Gel permeation chromatographyolA el 5 E 3o Zg

7}. Reverse phase HPLCol 2]3 £3

RP HPLCE= Cis(Vydac; 218TP510; 10 x 250mm, Hesperia, CA; USA)
columne AFESE T, £ufe] ¥ 15 mi/ming =2 0.1% trifluoroacetic

acid(TFA) waterg 387 EH & S 30852 acetonitriled] 528 7

X

7HA] AEA#HTE, A 2R EQ 60% 7 A acetonitrlied] =& A

JZi

f

o]
ASANAFE T 5EL FAEHH. FEAZI AFEE 01% TFA in water
of £33l (30mg/ml) 5004LE injection 3H L™ ACE A3 AHAEL A&
£ UV detector® A3l 220nmell A A Al 51 o,

1} . Amide column£ ©}&3% HPLC 93 #g

RP HPLCAA €2 ACE Ad Aol 2 EFHE NH: column(Cpa-

cellpak, Shiseido, 10 x 250mm)ol A AZLH3tA . &= 70% acetoni-

M
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trile® ALE£8R o™ 15ml/ming HF&£o 2 Z 2

detectorZ AF-&3te] 220nmol A &A s o}

T

Oft
o
i
ro
(e
<

B 2L LC-electospray ionization mass spectrometer(Mass—
lynx 2.1, Micromass platform II, manchester UK)Z o} &34 t}. Peptide
¢ sequencing< Procise TM(pefkin Elmer, Protein sequencing system,

USA)el o3t AT

T~

A3 A3 9 n#

1. ACE Ao 2 A=

to

B}
a

=

dtAst €42 angiotensin I-converting enzymed A &4 02 in vitro
2 S48 sHFAR FHAUST ABAE AF FELE F489 %
+ A9 od4E ACE inhibitory activity® nHE SFe& =A%

o

L ACE inhibitory activity & &3 3 Z3} Table 208 #& AgE o
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Table 20. ACE inhibitory activities of various fermented foods.

7 ted food IC50% 1C50%
ermented foods
(ul/ml) (mg/ml)
Soybean paste
A 110 2.6
B 9.3 0.28
C 18 0.40
" Soybean satce 2.2 0.18
Chungkukjang 110 18

M

7

2. Gel permeation chromatographyol <3 #4& 32

A& A =%38 AEE gel permeation chromatographyelA &%

[e

% ACE A3l 842 A% 23S Fig. 1691 Yetligith. ACE A8 24

o] & B F FEAM A& F AW FIHEAA A & 2
& 90% ol Ad AL veHon wz Fo 7 HA B0l R

3. Gel filtration chromatography<l < #3829 £

7}. Ion exchange chromatographyol <fgt &%

Gel permeation chromatographyeld ¥ #4& R HAES ion ex-

=
change chromatographylA A& At 0.256M NaCl <A A A 60%<2]
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Fig. 16. Gel permeation column(GPC) chromatography
of Doenjang extract on Sephadex G-25(95 x 5 c¢m).
The active fractions collected are shown by ---.
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isocraticZ Aol Al 100% waterdl A 30% acetonitrile7t x| AE g AR
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Fig. 17. HPLC purification of the inhibitors of angiotensin I
converting enzyme(ACE) for the active fraction 1
from GPC in Fig. 16.
Dotted line is the percentage of acetonitrile in the
eluting solution containing 0.1% TFA.
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t}. Hydrophilic interaction HPLC(polyhydroxyethyl aspartamide column,
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Fig. 18. Two-dimensional separation(1st, electrophoresis; 2nd, TLC)
of the active fraction from reverse phase HPLC(Fig. 17).
Arrowed spot is the active fraction.
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5. Reverse phase HPLC(Cis, Vyac 218TP, 10x250mm)ell £] g rechromato-

gram
7}. Flash chromatographyell <3} &2

Scale up3t”7] $38te] gel permeation chromatography(G-25) & § &

A A RS Flash chromatography?d 23 (Fig. 19), TLCl o3 &<glst &
A FR F ITR(FEFNF)E 2o AT 5 4L olE & AT
grop Zols B AglMe 75 cmelA 16 cm(Biotagedl X TAE +

)9 columno @ ut#H loading #F2 500 mg A=A ¥ F U

scale up®l A sttt FAdH Yo

U}, Reverse phase HPLCel 23 3xte] Z % rechromatography

Flash chromatographyolA @& &4 ¥ E-& reverse phase HPLCI

o5 3xo] Z A rechromatography® 23 Fig. 20, Fig. 21, Fig. 220 4
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Fig. 19. Chromatography of the active fraction from gel permeation
chromatography using a Biotage Flash 408 system with a
KP-C18-HS column.

The active fractions(11-15) were collected.
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Absorbace at 220nm

3 6 9 12
Retention time (min)

Fig. 20. Reverse-phase HPLC of the active fraction from the Flash
chromatography (Eluent, 0.1%TFA; flow rate, 1.5 mi/min).
The shoulder indicated by an arrow was the active fraction.
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Fig. 21. Rechromatography of the active fraction from
the previous Fig. 20. The chromatographic
conditions are the same as in the Fig. 20.
The arrowed peak was the active fraction.
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Fig. 22. Re-rechromatography of the active fraction from
the previous Fig. 21. The chromatographic conditions
are the same as in the previous Fig. 21.
The arrowed peak was the active fraction.
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Fig. 24. Purification of fraction 2 from Fig. 18 by HPLC.
70% acetonitrile in water was loaded on a NH2

column(Shiseido, 10 X 250mm) and eluted in the
same solvent.
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Fig. 25. Mass spectrum of the fraction 3 collected from the
HPLC profile shown in NHy column(MassLynx 2.1,

Micromass Patform II, Manchester, U. K)
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KFSP or SP (2 kg)
\
<«— Distilled water (5,000 ml)

Agitation in cold room for 20 hr

\/
Filtration by Whatmann paper(No. 2) and Membrane filter(0.4 & 0.2 zm)

‘
| |
v v
Filtrate Non-filtrate

|
<4—— Ammonium Sulfate (final concentration : 85 %)

v
Centrifuge (14,000XG / 30 min)

’ \/
gediment Supernatant
«— Distilled water

Fractionatin by DIAFLO ultrafiltration membranes
[

Fractions (MW: >100 kilodalton (K), and 100 K-10 K)

|
Dialysis
Freezing exld drying
Fig. 26. Flow chart for the isolation of immunoenhancer from soybean

paste fermented by Korean style (KFSP) or non-fermented
soybean paste (SP)
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Yz 249 =" [*Hl-thymidine *H-TdR) incorporation {Coligan

5, 1902) Wyl da AT, =, dAwAe] Fud YxEF Rpo

y

100 ££(2X 10°cells)& 96 well round-bottomed microplate(Corning, Roches-

ter, NY)ol #5381, AuA2 A7 gdesee g3 RIE2se 7z
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o
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z+el welld]l 100 wi® H7bsled 37C, 5% COz 3 AaE7(e]F AL 4
oFo o]o] Zarh)elAl 3UZE Wk WF = 10 w(1.0 xCie *H-TdR
(New England Nuclear Boston, MA)& Zt wellel] H7F8t3l 6 A1 A7 wj

okttt 7+ welld] wjFE MEEL glass fiber filterdl

ol

Al 713 beta
counter® °‘H-TdR ¢ WAL &S ZAHste AT FAWwEE count per

minute(CPM)Z el i o,

6. Aol E7 A A

P19 interferon gamma(lFN-7) ¥ interleukin-6(IL-6)A 42 o 2]
A Ee IL-6, IL-12 2 tumor necrosis factor(TNF-a )&t &3 2ol
2R3 9. FHe d=ZF BEA 1 mBE 24 well cul-ture plated] 5
1 AFTAZE ¢AuAZ A2 @FELIEES 4749 welld o2
o2 Fzbste wigstdoh W Aol weEl 7 wellz FH SIS
Aeted -70 Toll B3 AolEFAS SAHFNAT. 479 AoEINI =
A& ELISA (enzyme linked immunosorbent assay)& ©]& 3% Mouse IFN-
y, IL-6, IL-12 ¥ TNF-a Assay Kit (Endogen Inc. MA)& Ab&3te] A
gt At

7. 94 282 9 T lectind] g FA YL

222 100 kDaol ##& £ & E(KFSP-100)(Img/ml) %+ Glycin max
2 2gl R 38 lectin(Sigma)g Herb needleE ©}-839 F %<9 complete
freund’s adjuvant®t E3ste] L& FosA. FHE & 1 mlE 200

wA Ee) 5 Fete] AwFoz FARYc IFY F £U A7

M
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& E lecting ¥ %9 incomplete freund’s adjuvantel 471e} 22
Hoz 33tz vlF 1384 33 dAF% 78 FASAY. AFE FA
d & MERZEY dg AFHEY g2 EYsGn BEd @32 -70

Toll R#E33 anti-KFSP antibody (& KFSP-100%4) %+ anti-soybean

_,d
1
N

o

lectin antibody (&5 lectin@ A )2 AL 3149 o}

-2 @E27] F2L2 Ha%To WHANES S8 Agsd. F, 4
g g &3 A17] ovalbumin(OVA, 1 mg/ml)oﬂ aluminium hydroxide(& &
%E, 1 mg/ml) ¢+ Bordetella pertusszs/‘]-ﬁL FAHEZEE 5x10° F4/ml)
= A £ F o 15“3“ 02 mig k¢ B3R 135 FAF stk &)
27 fde ois #HL2 OVA(lOOM,/mouse)E Zwlﬂ A2 F A8kl Table
219 A A3 anaphylactic shock score® A 519t

9. &A

A
o2

mhg-2 W OVA o] X9 FHL ELISARHOR =A39t. &,
OVAE coating buffer(100 mM carbonate buffer, pH 9.6)°l 25 w/ml2 £ 3l A
71 & 96-well ELISA microtiter plate(Corning)9] 7+ welldl 100 w® Y1
4T B 2443 FEA 713 0.05% Tween 200 FH-8 ¢14H9h3% 4 (PBS
© phosphate buffered saline, pH 7.4)(PBST)o. 2 33 AAstdch ZF wellel
3% bovine serum albumin(BSA) &8 200 A 1,1.7_0}04 A2 A 242 v

Ag F A plates PBSTE 33 A F&Ach vp¢2= 3 & 1% BSAZ &4
¥ PBSE 10%(IgG o, IeM ¥ IgA FAHEA) =& 50%UgE A S4)= A
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Table 21. Scoring of active systemic anaphylaxis

Shock score Sign

0 No sign of shock

1 Decreasing bouts of spontaneous activity and piloerection

2 Loss of coordination and dyspnea

3 No activity following whisker stimuli and slight activity
after prodding with ball-point pen

4 No activity following whisker stimuli, progressive paresis
begining with the hid leg

5 No activity following Haffne’s tail pinching stimuli by
forcep

6 Brief but violent convulsion, prostration, coma or
substantial recovery

7 Fatal shock (died within 30-60 min)

8 Fatal shock (died within 15 min)

45T 0% 100 wAE 7 wellel ol ALoH 1A WA F oA
PBSTE 43] A& 3¢t} Bictine]l Z& ¥ rat anti-mouse IgE, -mouse IgM, -
mouse IgA =¥ mouse IgG subclasses(IgGl, 1gG2a 2 1gG3) GcHAES
19 BSAZ} ¥#% PBSZ 2ug/mi=A HAsd 42 100 AL 2 welll
Yol Ao 1A1ZF wr& A7) 2 PBSTRE 53] A3 3}9th Horseradish peroxi-
dase’} 2% goat anti-biotin FAZE 1% BSAZF &H¥ PBSE 1ug/mis A
gAsted ZF wello] 100 RS Y1 A2oA 1A ¥gAZl F PBSTZ A
Hatath. 7124942 OPD(citrate-phosphate buffer 25 mlol 10 mg®] O-phe-
nylenediamine®} 10 29 2H0: H)& 7 welldl 100 wA Hol F2A &
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A kS Frstdrh w8 15~30% F 25 N HoSOs €98 50 mA & ZF well
o Yol wg& FHAF|IL ELISA readerg ©|€3}9 492nmelA EFEE =

AR 24 Ay =A Eo| A9 FAE L TFE A

o
off
ki
2,
e
roh

FFE #tol vt FEZ FAFAT o] Age AHEH RE A= Phar
Mingen(San Diego, CA)NA T AZwdye] IgM &AL 479
WE A S A FPEE @A vhex YA XA Hrbste e

9k Zpol b AT,
10. Lipopolysaccharide (LPS)o} w3 3t4 44

Escherichia coli AZ®Wo|A] &% LPS (Sigma)E g2 A5 200ug/
ml2 BFA7IL o] BHFA 05 mlet F#F2 complete freund’'s adjuvantE
herb needeE ol &3t EFAA E7)9 T Fto 02 mi¥ o8 Ege 13}

BAANATG. dFd F T4 LPS &% complete freund’s adjuvant t4l

incomplete freund’s adjuvant® TLH WHoz EFAZ EFAL 2& ¥y
oz ujF 134 33] FAStY WAAZAY vlA T FA dFY T EJZEE
At HS BEY3HTh B L 4T 5 -70CAA B2#&33 LPS

of e FAZ AR&sHTh
11. KFSPo| di g A A4

Acylamide gel electrophoresisel] & B EE 3 KFSPE Az A4
200 £ g/mlE FFA712L Yol A et o] complete ¥ incomplete freund’s adju-
vant$h ERstel E7l] AR o E2Fd FHE 4T EE -T0TAA B2

sm KFSPl e A2 AHgssich
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Fe gFe BH4E Tt FFERY FEF EHE dT AARS
%74 & A (biological response modifier: BRM)2] AM& 3 &2 i+ %
HAe 2228 ammonium sulfate® At A s EEs FE 43

AAEZNA ExF 100 kDa ©] 47 10-100 kDadl £ &S 3. 7

Zte] RHEQ ug 2 10 pg) v FET W] Frhstz *H-TdR in-

tlo
=
El
9|L
38
=
._]
job]

=
¢}

[\l
&
o
o2
lo,
a
e
g
of¥
)

?

corporation & = %—’ﬂ‘i’_%
monium sulfated] A AGA FE FFTdoAs FxZFY F2o FFHA
Z=d Y3, ammonium sulfate A ZANM= FZF F2o A F
8 Aoz Jeyt. Ammonium sulfate AR ES x5 FHEAE
Bapge] wet mmatel Bghed BAF 10~-100 kDadl £HE 2 pg 2
10 pgdl A E Y= F2o) z+zh 8791121 2 1,212+328 cpmsl o} H| 8
2% 100 kDa °l49 #8&
154,064=3552 cpmoE & A 3
2o x4 vlEse Rez veyn, ol wstd &S dF9 ammo-
nium sulfate A EH FE2 A EIEANE BF BAF 4 =0 #7
glo] w2 Y P Fo] BEEHXA ekt ol Ao whet ol &

H o = ammonium sulfate® FAAZl A% 100 kDa ol4e 9% &

1
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Table 20. Effects of water soluble extracts of soybean paste fermented

by Korean style (KFSP) or non-fermented soybean paste (SP)

on the proliferation of spleen cells from BALB/c mouse.

Extract treated with  Molecular Concn. of 3H-TdR incorporation {(cpm) by
ammonium sulfate weight extract lymphocytes cultured with extract
Placebo 216 * 32
SP
Supernatants > 100 K 2 ug 123 £ 25
10 pg 132 + 18
10 K-100 K 2 ¢g 145 = 12
10 ¢g 105 = 24
Precipitates > 100 K 2 ug 176 £ 29
10 ¢g 168 = 23
10 K-100 K 2 png 151 £ 19
10 pg 192 + 17
KFSP
Supernatants > 100 K 2 pg 514 = 68
a 10 ug 718 £ 72
10 K-100 K 2 rg 247 £ 26
10 pg 318 + 42
Precipitates > 100 K 2 ¢g 29,648 = 954
10 g 154,064 = 3,552
10 K-100 K 2 ng 879 £ 121
10 pg 1,215 £ 328

The SP or KFSP was extracted with water and saturated with ammonium

sulfate, and the supernatants and precipitates were separated into two fractions

(molecular weight, >100 K, and 10 K-100 K) by DIAFLO ultrafiltration memb-

ranes, respectively. The splenic lymphocytes (2% 10°cells/200 ) from BALB/c

mice were cultured at various concentration of SP or KFSP for 72 hrs, and their

proliferations were measured by 6 hrs—"H-TdR incorporation.
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U}, KFSP-100¢9 € A A

KFSP-1009] 4 ¢t & dotr7] $ste] dAFe KFSP-100 & 94&
60C E& 100CAA Z7 3087 € Agstz =9 4G

T

=]

B
w92 ZAee Fig. 279 Uehileleh  Fig. 2714 UERA ks o)
KFSP-1002 60ColA dxgss =T e #sled A S=Fo

ol\

AL 240021950 cpme. B IAE A %e KFSP-1008 #71s dzze
25,142+1,000 cpm3} 2po] S ERRA] @tt). 3l

&

KFSP-1002 100T ol A

dxglsln gZF vk FHUS FAELE YEF F2lo] 228939F 700cpm
o2 gz H&E U7 FirdE AIFL Holy & Aole AT & A

=
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No Heat %‘
60°C/30min AH
100°C/30min // / %‘

| | » | 1
0 5000 10000 15000 20000 25000 30000

3H-thymidine incorporation(cpm)

Fig. 27. Heat stability of KFSP-100. The splenic cells(2X 10° cells/200 1)
from BALB/c mice were cultured for 72hrs in medium contained
with KFSP-100 heated at 60°C or 100C for 30min and their

proliferations were measured by 6 hrs-*H-TdR incorporation.
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o}, KFESP-1009F W5 lectin®] 7]5A ulxl

KFSP-1009 W5 lectin®] 549 & o
stod Ao o F Ede 75A Adadet gy g $HWNS &
B2 vasgd g4 d8 ¥ Bde J5AH AdEFE A6 s
o T 224¢ JtEd Z+Z4 HFsH 3 KFSP-100 &A ¢ & thF lectin

FA5 Zushgth oS Zze IS KFSP-1009 EFste] wA 7 F

o]

I outgde Yx I oujde] Hrbste @x e FARS mAE 2gE
vlwatgeh olw A HE dxrToeRts AN tEY HE AR
o} (Fig. 28). KFSP-100%& #7}8 @ Z 79| *H-TdR incorporatin® 25,142
+92152 cpm¢ldl ¥Hste] KFSP-100& & KFSP-100 FA ¢ vt&A 2 3¢
YE P FAL 39747305 cpme2 AAF] FAHUT FH KFSP-100=
g T lectin FA Y HSAZN A FEF FAL 1691412580 cpmoE
a8 e KFSP-100& dZ2EH MgA2 YL7e 17234244
9 cpm¥ Fol7F AT BEZ T YT F EFY SIS EHE FAE
7] 98te] b FEFTE 50 g
A9 gAuM e 1x10° A E/mlE EFste] 242 wjFstg e Fig. 229014
BE w9} Zo] KFSP-1000] &#d wiXdA =27 SIS e
2 21} (Fig. 29A) W5 lectino] &4 wAL ¥

< et 2 tH(Fig. 29B).

g/mle] KFSP-100 =& % lectin®] $#
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KFSP + Normal Serum /////// /%

Fig. 28.

KFSP- 3

KFSP+ / // /////// M

KFSP + anti-KFSP %
KFSP + anti-Lectin / /// ////// ////%

1 | | l |
0 5000 10000 15000 20000 25000 30000

®H-thymidine incorporation(cpm)

Blocking effect of anti-KFSP-100 antibody or anti-soybean lectin
antibody on the proliferation of mouse splenic lymphocytes sti-
mulated with KFSP-100. The sera were obtained from rabbit
immunized with KFSP-whole extract precipitated by ammonium
sulfate of with lectin(Sigma) extracted from Glycine max. Each
sera(1004£) were added to 100#£(10gg) of KFSP-100, and the
mixtures were incubated at 37C for 30 min. The splenic lym-
phocytes(2X 10° cells/1004) from BALB/c mouse were cultured
with 100¢¢ of the mixtures for 72 hrs. Their proliferations were

measured by 6 hrstH—TdR incorporation.
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(A) (B)

KFSP-100 Soybean lectin

Fig. 29. Effect of KFSP-100 and soybean lectin on the agglutination of
mouse splenic lymphocytes. The splenic lymphocytes(lxloﬁ cells
/ml) from BALB/c mouse were suspended iﬁ medium contained
KFSP-100(50u1g/ml) or soybean lectin(50xg/ml). The cell suspen-—
sion(200p4) were distributed in 96 well flat-bottomed microtiter

plate and incubated for 24 hrs.
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2k, KFSP-100°] vh$-2= @ 2 Al E2e] Aol =7ke]l A niA+&
a3

HAAA AT e KFSP-1009) BRM &3= HEF 2 tha A4 x 9
AolEFIQl A mAE THR SHIIG. MAoEINA AHLE =T
2 B A EAX10° cells/m)E KFSP-100(20 gg/mDo] 58 gk w)
Ao Wkt =AEAY. HEZTE 24, 48 © 72 Al whFslal A A E
= 6, 24 R 48 Azt wjFste] olE WG] Ho]EFQ F§FF S ELISA
assay kit® 2439t} Fig. 3094 HE ule} Zo] KFSP-1007F Al A £
of 9% TNF-eo, L6 2 IL-12 AA4% @FxZ7o] o4& [IL-6 2 IFN-7 4
AL EF 7718 Aoz vedd. g Adxe 9 TNF-a 2 AAL
KFSP-1000] 454 2& A (hz)ol Az slAze] BA] 57

+
2~58L2 pg/ml W LH Hla KFSP-100°] ¥Fd wAdA< W& 6413

ol 3,166%127 pg/mleZ =LA ZF7EQom wlYg 24 D 48 Akl FA
ZasEE Ao2 Y th(Fig. 30A). A A X IL-6 44 % KFSP-10

Q.

o

0°] & wiAelA wj<k 6, 24 R 48 Ak BF 20,000 pg/ml o] o2 O
E£T9 1,359+£28~1516%£42 pg/ml A4l Hlsl ZA F71=E ATHFig. 30
B). 1eiy giA A E [L-12 AA A& KFSP-1002 H7bsk A9 wl % 6,
24 3 48 Ak Zrzb 100+5, 9579 2 176146 pg/mle 2 Wx T 53+
9, 17t5 %2 1214105 pg/mldl] Hl&] =% Z718 AFS Holy 71 g
=4 FthFig. 30C). s+H = Fo 93 IL-6 A thRToMe vk 7
2 AlZke] 10£8 pg/mlolyt KFSP-1007F @54 slA ol Ae ¥k 24, 48 2
72 A ke 747 253%£20, 297+35 2 273140 pg/mle.E F7IE QA on wj
A zbel @2 g Aol A 4 A (Fig. 30D). @EFo| A9 IF
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z7 Z 20 g KFSP-100 #7F oA s wiFA 2ol &4
HA grot 80 ugel KFSP-100 H7F wollA & 24, 48 2 72
+53, 1,896:21245 H 75191548 pg/mlZA] ZF7tE A oW 72
Al kel 74 A el EA W E S SH(Fig. 23E).

uh. KFSP-1007F T 2 B =79 Zd&d e &z

ubg-2 vl gxz e FAubE F7d g KFSP-1009] EHAX
E dolr 7] 939 immuno-magnetic beads‘?l Dynabeads mouse-pan B
(B220) =+ -pan T(Thyl.2) (Dyna AS, Oslo, Norway)& A}&3te] ul%
HEFZRE T 3 B 3Z75 B3t £2ad 7o gz KFSP
-1008 A7rsa 3 437 wl%sted "H-TdR incorporation® & ZAukg&
vl ZAFeF T, Fig. 310 AAg Aol o] £88d T EZFAANE F

Aukgo]l Ae WA= kot Rasx e wF 3 B Rd B

1L

o
izl
-

= ZZ+ 161,791 £11,724 € 215300%12,530 cpme] = F 24k
Ehl 2L o

Q.
<)

ol

7

i
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Lxtribmnriag

Fig. 30. The effect of KFSP-100 on the production of cytokine by ma-
crophages and lymphocytes from mouse. The macrophages and
lymphocytes were obtained from peritoneum and spleen of C57B
L/6 mice respectively. The macrophages(1x10° cells/ml) were
cultured for 6, 24 or 48hrs and the lymphocytés(ZX 10° cells/ml)
were cultured for 24, 48 or 72 hrs in medium contained 20ug of

KFSP-100. The activities of cytokines were assayed by ELISA.
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Fig. 31. The effect of KFSP-100 on the proliferation of T or B lympho-
cytes. The lymphocytes were obtained from BALB/c mouse sp-
leen, and the isolation of T or B lymphocytes was carried out
by using immuno-magnetic beads. The cells(2X 10° cells/200448)
were cultured for 72 hrs in medium contained 2pxg of KFSP-100
and their proliferations were measured by 6 hrs—"H-TdR incor-

poration.
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Ao zRE dH9=2 EAImmunomodulator extracted from Korean-

style fermented soybean paste, KFSP)8 F&L FHITE A& Fxn, F
=

23 Ao ammonium sulfated 8B%HEE X F AAEL g3
o BA3Hor FAHAL yltrafiltration membranes (Amicon, Inc. MA)®|
o3 BEAFo| i} R & 8. DIAFLO ultrafiltration membranes.
2 3 E 273 KFSPE Sephacryl S-300 HR(Amersham Pharmacia Bio—

tech, Uppsala, Sweden)2 & A7l columnl Z gel filtrationd &3} 2.1

oju] A3+ &= dME (.05M Phosphate buffer(pH 7.4)2 A Zrzte] B3I E

o tig dx7e FAWNEES A F Fig. 32¢] YElW uvbe} o] =
T FHENEE SV 229 REERYH 469 AR EEEEE o}
e Aol A&t

Gel filtrationo] &) £3t9 Z& KFSPE #A%F 109 oj4e EA

& 534 A71A ¢+ Minisart SRP 15 membrane filter(Sartorius AG, Got-
ting, Germany)Z ¥ %3l2 20mM Tris €39 (pH 8.0)2. 2 13 HAsz
5

TY 5922 FAAZ Mono Q HR 5/5 Ion exchange(Amersham)oll

Z A7l KFSPE runnigAlzl ¥ IM NaCle]l 48 9 g=do o3
gradientZ 1ml¥ FE3Hh. Gel filtrationd} Zo] Z+ztel 2 HEH o3t
dx o FAMES HAAG & EFT F49SS FUAIE 198 BRI 2

B 228 £ E7HA A 2 S oHFig. 33).
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Fig. 32. Column chromatography of KFSP on Sephacryl S-300

Elution @ 0.05M phosphate buffer(pH 7.4)

Eluted volume: 1ml
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Fig. 33. Column chromatography of KFSP on Mono Q HR 5/5
Buffer A: 20mM Tris buffer (pH 8.0)
Buffer B: 20mM Tris buffer (pH 8.0) plus 1M NaCl
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Gel filtration® JIon exchanged] 2|8 &g KFSPE 5% Non-SDS
acylamide gel® #7199 %382 Stacking gel®} lem 7tA S =2 A ¢ Runin
g gelE2 electroextrusiondtd FEZF 9o F24Nkg& ZAE A Stacking
geld| A &3 gdo A 90%°)del BT SRS F7HE el A Y.
wpela o] F o] Ao A= Stacking geld M FE3 &A% KFSPE A&38
qom o &R o

T

0.2 y m membrane filter=
AAZE -70Co] BT QA A

EE -70CAA

3. e xdE4de FL7d U N84 g7
7}, Ad B A KFSP7F B €279 F40 nx&= &3

E4 B 997 (specific pathogen free) BH AN A& A+ 5~6 &

#ol 4R v$2(BALB/O)E AT FEAEAA FAS £ A

APFEAAA 3L FEAN F AEEHAT BY vk vZeA
8% B

st upel o] KFSP v #7lZoldE B X e Z2o] 2x10° A EF

wkate) KFSP #7bEelME 10x10° AZ52 KFSP7E B §X79 S48

Y. AAWNA KFSP7F B JZ9 F4d vAs &%

npo 2 B E KFSP E+ Placebog Fojsti 29 R 3 Ao u}$-

S AANA vAFoZRE YZTE FEIYJ I anti-mouse pan B(B220)

Fal

]
Joty

conjugated magnetic beads® B ¥ ZFE ¥ 38 haemocytometer cha-
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Fig. 34. Proliferation of B lymphocytes by KFSP in vitro
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35. In vivo effect of KFSP on the proliferation of splenic B
lymphocytes
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mberZ ol &3t} MEFE = AA P o U Wrgw
¢} Fig. 350] vheulglth. KFSP 5o 2ol % Y7o s B 9
S el 47 KFSP $¢ 29 2 3%0) 72k 58+79 626 %2 o

+5 9o Hls) AAUNNMNE KFSPE B X9 248 Z/AA7E AS
2 YEET

o Alg @l KFSP7F B =79 A nx= &3

4 we-2olM £8% B gZ o KFSPE #7lste 29 ¢ 343
B gFsta g FFAe AH A BH"J‘?%“J}PJ IgME ZAstith. Fig. 3690
A R kel o] KFSP d7tzelA B §Z 79 gMAA L 29 2 3¢9

+24 R 415149 ng/mle = Hﬂ"ok/\TZ}?’ﬂ ot F7hE S dEhiAaL o A
= =T 23+ Tug/mlol v AAFE FIE el

2t KFSP7F €927 ag99gd wAe ax

KFSPe ¢#H=27] A9 ax48 #2d7) 98t nt$ 2o adju-
vants®} £ OVAE B o= 13 FAste OVAd s <g=zr =
AU E FESHL 39 AR KFSP & AYALGFE 43 FA S A

A HNEEE shockE §HA9]7] 98te] OVAS vlgx ma gudozm

= o}

E dASAT. Table 22914 R nig} go] L2712 F¥stn A
A8 FA% xFAM = shock score?} 7.322 8ulg] wleA A7}
el 27] shockZ At#stE o ¥hste] d#H27] §9 F KFSPE T4

o] A = shock score’} 09& 8vlg] ZF wl ks FHwldrge o UEHUYS
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Fig.‘36. In vitro effect of KFSP on the production of IgM by splenic

B lymphocytes
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Table 22. Immunotherapeutic effect of KFSP on the OVA-induced allergy
in BALB/c mice.

No. of **No. of mice showing Mean of
*Group
mouse shock score shock score
0 1 2 3 4 5 6 7 8
Placebo treatment 8 6 2 7.3
KFSP  freatment 8 3 3 2 0.9

* The mice were sensitized by a single intraperitoneal injection of mix-
tures of OVA(10 x g/mouse) plus aluminium hydroxide(20 ¢ g/mouse)
and B. pertussis(2><109/mouse), and three days later, treated intrape-
ritoneally with saline or KFSP(20 # g/mouse). The treatment of saline
or KFSP was perfemed twice a week er 2 weeks. Inductions of ana-
phylaxis iﬁ these mice were perfermed by a single intraveneous in-
jection of OVA(100 ¢ g/mouse).

** Shock score was determined as described in materials and methods.
¥ shockel & Alde BFHA Gy

ok KFSP7F €@d27] & w29 FAAY A vAs &34

Acylamide gel electrophoresis®l] 93] HiZi& 23 KFSPE A2 EF
o] 200xg/mlE FHA7)3 complete @ incomplete freund's adjuvant$}
ol

H
u
sgael E7¢ waAZon 2ed YL 4T £k -0TAA BBy
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KFSPo] tig stA| 2 A&ttt

'

A

KEFSP7t @@ =27 Hdwed nxs gaoie o U&7
3 oFheag AAAL BAE AAS EHE BHE F OVA So
AEe =As Fig 379 AA LT IgEE o2 Ao vlste] 44 Fo
% 1/1000 AER H7] wEel DelA HE TR E AH ¢ dxT

]

_A
.
ot

9] IgE¥ 0.67%0.15 ng/mlidl ¥t KFSPE 5 % 20 pgs T3 T
A= B% 03317058 ng/mleg tixTo Bl ZAHEE AFS Roly K
FSP Holgko] 23 xlol= #TAHA & Udvh. A interleukin-4(IL-4)]
o8 IgEst A 2AHE [gGle dRFAA 2681220 ng/mloly KFSP
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Table 23. The effect Of.SDS or/and 2-Mercaptoethanol on the biological
activity of KFSP

SHfthymidine incorporation by lymphocytes(X 10°cpm)

Group : S
Not boiled Boiled
KFSP+PBS 73.5 70.4
KFSP+SDS 74.0 109.7
KFSP+ 2-ME 89.5 100.0
KFSP+SDS+ 2-ME - 104.0 _ 1335
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