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A TE AEA, 7] FF AR 20 WA 28A17F A dvk. FAIF SR, Y] FEF AR 2043F o], 22
t T AL, 28A1ZF o3}, 26A1%F o]s}, 25AI1%F ©]3},

A2AZ Mg REge F
1 13, 1

i
rot
=
e,
r
¥o,
KO
2
o
il
9
o
~N
o\ o
o
=
o
o
—
5
9
o

e}

d TE dEAM, 7] T AE wETe] FEES, T AE WdTE AEer] e wiHdl AAAA
7] A7) WelM grlewdE A wAst SAAZ g FEEd & A

A FH AEA, A7) AENST|E A= B3 g AE(Stirred Tank Reactor), W& ZA#H N (Bubble
Column Reactor), oo #]ZE ZAE(Air Lift Reactor), EFt}o]=2= H= g N (Fludized Bed Reactor),
H~E /A W= g AE (Fixed/Packed Bed Reactor), T+ EFY T WE (Tower Fermenter)d < Uiz, v}z

A= B E 7| AYE9-37](Bulb Type bubble bioreactor)d 4 T},

d TE dA, A7 A W ZAASEE (NN ol sk 650 mg/L 1, 660 mg/L ©]4, 700mg/L °l4,



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
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740mg/L ©]AF, 760mg/L ©]4F, 800mg/L ©]%F, 825mg/L ©]AF, 850mg/L ©]AF, 900mg/L ©]AF, 1000mg/L ©]%
1200mg/L ©]%F T 1400mg/L o] 4= dar, 1500mg/L ©]3}, 1400mg/L ©]3}, 1200mg/L ©]3}, 1000mg/L ©]3}
990mg/L ©]3F, 900mg/L ©]3}, 850mg/L ©]3}, 825mg/L ©]3}, 800mg/L ©]3}, 760mg/L ©]3}, 740mg/L ©]3},
700mg/L ©]3F Ei= 660mg/L ©l3tY 4= U,

d T d2A, 7] wiA J s (CaCl,y - 2H:0)2] FE+E 175mg/L o]/, 176mg/L ©1%d, 190mg/L °]7,

200mg/L ©]7%F, 220mg/L ©]%F, 240mg/L ©]%, 260mg/L o], 264mg/L ©]%F, 270mg/L ©]%, 280mg/L ©]%
300mg/L ©]AF, 350mg/L ©]AF T 380mg/L °]AYd 4 a1, 400mg/L ©]s}, 380mg/L ©]s}, 350mg/L ©]3}
300mg/L ©]3}, 280mg/L ©]3}, 270mg/L ©]3}, 264mg/L ©]3}, 260mg/L ©]|3}, 240mg/L ©]3}, 220mg/L ©]3},
200mg/L ©]3}, 190mg/L ©]3} Ei= 176mg/L |3t 4= Ut}.

A FE dEA, A7 A W gabek ol (MeS0, - TH0) ] FE 145mg/L o], 148mg/L ©]4, 150mg/L
o]}, 160mg/L ©]AF, 180mg/L ©]24F, 185mg/L ©]4F, 190mg/L ©]AF, 200mg/L ©]AF, 215mg/L ©]%F, 222mg/L ©]%,
240mg/L ©]AF, 280mg/L ©]& X 300mg/L oA 4 3, 320mg/L ©]sF, 300mg/L ©]3}, 280mg/L ©]3},

240mg/L ©]3}, 222mg/L ©]3}, 215mg/L ©]3}, 200mg/L ©]3}, 190mg/L ©]3}, 185mg/L ©]3}, 180mg/L ©]3},
160mg/L ©]3}, 150mg/L ©]3} E+= 148mg/L ©]3tYd <= UtTt.

d T dZA, A7) aA W AAEE(KHP0) S HXEE 65 mg/L ©]4, 63mg/L ©]%, 70mg/L ©]’, 75mg/L o]
AF, 80mg/L ©]%F, 85mg/L ©]7%F, 90mg/L o], 95mg/L ©]7%F, 100mg/L ©]AF, 102mg/L ©]%t, 120mg/L ©]% FE+=
140mg/L ©]3d 4= dar, 150 mg/L ©]3sF, 140mg/L ©]3}, 120mg/L ©]3}, 110mg/L ©]s}, 102mg/L ©]3F, 100mg/L
o]}, 95mg/L °l3f, 90mg/L ©l&}, 85mg/L °lst, 80mg/L ©l&}, 75mg/L °lak, 70mg/L °l3l X+ 68mg/L o]std
T Ao,

d TE d=2A, A7) elA o FAREKNO) Y FEE 750mg/L oA, 760mg/L o], 800mg/L o], 850mg/L

o]}, 900mg/L ©]AF, 950mg/L ©]7}, 1000mg/L ©]7F, 1140mg/L ©]%F, 120mg/L ©]AF HE+= 1400mg/L oA 4 U
a1, 1500mg/L ©]3}, 1400mg/L ©]3}, 1300mg/L ©]3}, 1140mg/L ©]3}, 1000mg/L ©]s}, 980mg/L ©]3}, 950mg/L ©]
3t, 900mg/L ©]3}, 850mg/L ©la}, 800mg/L ©]3} H+= 760mg/L °o|atd <+ SUtt.

02 38 d 24, 7] wiX+= IBA(indole-3-butyric acid) % &Aool H7lE AU 4= Ut oju] V] ¥
ge ¥Eg mYEs whes s olguns, Adms AetEA Soes ARdos EfdEs
HgEX ks, opdREA ) A, AZ2HE, HHE, 2 FEAHER o]Fo T Ad8H shy o]

(1

T Ao,

d T3 A=A, A7) viA= MS 81X (Murashige and Skoog medium)¥ <~ At}. & SHA, Ar] vjx] | A
9 TR NS wiA] W AR TR sdsta, 4] ARY s MS HiA Ul AR s 40% o)/, 45%
o/, 50% ©l’, 55% ©l’d, Hr 58% ol 4 aL, 60% ©lsk, 55% ©lsk, 50% olsk, Hr 45% olstYd 4
=

A T dZA, A7) aSEZS mA o fIAA we] x| pHE 4.8 WA 6.8Y€ F ATk, FAIHORZ, 7] pH
T 4.891%, 501X, 5.20]%, 5.40]%4, 5.6°1%, 5.8, 6.001%, 6.201%, 6.40], EE 6.601%4Y T 3
ok, Egk A7) pHE 6.8°]8F, 6.6°]1%F, 6.40]3}, 6.20]3}, 6.0°]s}, 5.8¢]s}), 5. 6010} 5.40]38}, 5.20]3},
5.0013td 4 Tt

d FE d= 2 WA 6 g/LY Aok, A4

A, A7) Mg WA AAAD W ) e AF W +
How, 47 WEE gg/lold, 3g/lold, dg/lold, EE Sg/leldd F vk ER, 4] WEEL 6g/Lols
5a/LoI3h, dg/Lolst, mi= dg/Lelskel 4 glnh,

A FH dzZA, A7) T4 19 WA 25T dFAA 3 WA 557 AAEE A $= o, AHew, A
7] €& 19Co4F, 20Tol4k, 21°Co]4, 22T o4, 23T oIy, T 24ColAel 4 r}. e, 4] LxE
25Col3}, 24Cels}, 23T ]3}, 22°Cels}l, 21TCols), X 20Colstd 4 Aok, T3k 7] 524 732 35 9]
A BT AT o] AASE Ad ¢ o, TS, 55 o]3) i 47 o3t HAsE AdY F ATt

d T q2A, AV F7FFHFES 0.05 WA 0.4 vvm(air volume/culture volume per min)¥ < ATh. A
Hqog, A7l AERSY] oA dASA FAEe I71FEES 0.05vwmeld, 0.08vvmeld, 0.1vvme]’d,
0.12vvmo]%, 0.1l4vvme]t, 0.16vvme]Zd, 0.18vvmo]%, 0.2vvme]A, 0.22vvmo]Ar, 0.24vvmo], 0.26vvme]d,

o O

J3vvmol A, 0.32vvmol A, 0.34vvmolA}, 0.36vvmolA}, TE 0.38vvm o)A A 4 k. w3 A

_10_



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]
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o [

6vvme] 3}k, 0.24vvmo]|3}, 0.22vvme]s}, 0.2vvme]3d}, 0.18vwvm©|3}, 0.16vvme]s}, 0.14vvmo]s},

7] F71EFFHS 0.4vvmel3F,  0.38vwme]d},  0.36vvme]sl, 0.34vvmo]d}, 0.32vvmo|3},  0.3vvmo]3},
sk, 0
0.1lvvmol3}, 0.08vvmo]s}, H+= 0.06vvme]std 4 o).

—

=]

L

e £2
o)
g

3] 3k
=

=
d d dzZ2A, A7 a2 HE FEE W FHAREEZY e Y] a4 HE FEFE 1g ¥ 20 WA 200mg
A Q. dE 5o, AV dHE A7 54 AY FEE 1g UH] 20mg 14, 40mg ©l4F, 60mg ©]%, 80mg

. e ]

o]}, 100mg ©]%F, 110mg ©]AF, 120mg ©]74F, 130mg ©]4t, 140mg o], 142mg ©]AF, 143mg ©]74, 144mg ©]4,
144 .27mg ©]%}, 145mg ©]AF, 145.5mg ©]7, 146mg ©|A, 146.4mg ©]X, 147mg ©]AF, 147.5mg ©]AF, 148mg

A, 148.5mg ©]4F, 148.53mg ©]AF, 149mg ©]AF, 150mg ©]AF, 155mg ©]AF, 160mg ©]%F, 170mg ©]%, 180mg ©]
A EE 190mg ©]dY = Az, 200mg ©]3F, 190mg ©]3}, 180 mg ©]3}, 170mg ©]3}, 160mg ©]3}, 155mg ©]3},
150mg ©]3}, 149mg ©]3}, 148.6mg ©]3}, 148.53mg ©|3}, 148.5mg ©]3}, 148mg ©]s}, 147.5mg ©|3}, 147mg
o]}, 146.4mg ©|3}, 146mg ©|3}, 145.5mg ©]3}, 145mg ©]3}, 144.5mg ©]3}, 144.27mg ©]3}, 144mg ©]3},
143mg ©]3}, 142mg ©]|3}, 140mg ©]3}, 130mg ©]3}, 120mg ©]3}, 110mg ©]3}, 100mg ©]3}, 80mg ©]3}, 60mg ©]
3F e 40mg ol3td & st viA S, B7] FHIAEEY S Y] a4 AY FEE 1g tiH 140 W

A 150 mgd g vk, A7) FEES =AM A ARt F e FEE] &4 AA AYE s B2 A5
A

o]

=
(F== 1g 9 1.7 WA 1.9 mg olsholl uvlall, oF 100ufo] 7MHES @A 7k do|vh. E3, 37449
MS 8A] (Murashige and Skoog medium)E A}F8-3F ZH9-Htu} oF 3u] o] & &&Fol7|= s},

A TEH BEA, Y] T AE WG] £ AHY FEES A E dA F% di¥ 0.1 WA 100 pg/ml
o] Fo = FHE & k. FAFoR, AV I AE I 54 AY FEES AV 24E AA FF
tiH] 0.1ug/ml ©]4, 0.5ug/ml o, 1ug/ml o4, Sug/ml ©]%, 10ng/ml ©%, 15ng/ml ©%, 20 ug/ml
o, 25ug/ml ©1, 30ug/ml ©1%, 35ug/ml °]%, 40ug/ml ©]4, 45ug/ml ©]%, 50ng/ml °©]4, 55u
g/ml ©]’F, 60ug/ml o/, 65ug/ml o4, 70ug/ml ©1%, 75ug/ml °]XF, 80ug/ml °1, 85ug/ml °]F, 90
ug/ml °]’d EE 9%pg/ml oldd 4 glem, ®3, 100ug/ml olsk, 95ug/ml °l&F, 90ug/ml °l3}, 85u
g/ml ©]3}, 80ng/ml °l3k, 75ug/ml ©l&F, 70ug/ml ©l3F, 65ug/ml ©]3t, 60ug/ml ©|ak, 55ug/ml ©l3fF, 50
png/ml ©l&t, 45ng/ml ©J3t, 40ug/ml ©l&F, 35ng/ml ©]38t, 30ug/ml °l&F, 25ng/ml ©]3t, 20ug/ml ©]3,
15png/ml ©l3k, 10ug/ml ©lsk, S5ug/ml ©l3F, lug/ml ]38t = 0.5ug/ml ol&td 4+ Aok, wEAsAE 1
WA 10ng/mle] Sz fd = o).

BN
o,

(
o)

d T A=A, A7 2HEe R 2EED e, 3] SR 248 AYS 5E3 4

i, EAshE bl whel A A 4= Qlvk. dlE 5ol AR, 20LTY, AFEY, ofAE-AE,
A, dARd, RolxA 2M, IRA, AW, 9¢aH, Rol=Aad, d=ad, sheHeld, 4l
2, Qg i mpE, FAAE, SWAARA, SAAAH, AHRd 9 vt EhAR o] Folx o RNE
Ae g o= sl oo APFow Axd & o, ol AlghyE R ofTh

w 2l mE s A= AP wet dnbHoR ARgEE '@ Aol FtE x3dd ¢ len, 37
T A g 5ax A FEE old VA HUME R A R e 2EH= ARl F
7h2 aekd g vk A7) 71 ArleRe e84 viEk, §84 vy, aiA fEE, aiA od, &
Fa A B ez 7] am o] FofRl

g
A=, F7l A, AL FaAl, wEAlL A, aksk @A, 4

;AL ARGEEDHA, AAs s ' 7 Ao

g7) el MTFES S0 AWEA ok, B owwel BA 9 AdE SV 2= W9 WA 394
A 47
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[0070]
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22+1C7} SAHE o=
min) &%

olo]Z 29 W Ef(air flow meters, RMA series; Dwyer
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& 5
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&
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(pectinex ultra SP-L, =® X}, dnl3)E
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= 235D
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Fe mal A A7) Al 39 1.9

3}
™

E =
_=

<

Liquid

High Performance

25
AHL Mightysil RP-18 GP 250-4.6 (5 pm, KANTO

2

UV detector”}

# e

0.45um Filter® o3}

=30
=E =

Chromatography(HPLC) il

CHEMICALS, JAPAN)

=
T

all
vl

X
H

0uLy F4se 2.

Foict.

A 3]

=
=

342nm I3l A

o
=

Ex o

W e

el

el

ot

TR

B

(mg/g)

1.840.10
146.4+2.13

)

et
(-

W
NH

33.7+0.04

5.6%0.20

a4 AL &

[0083]

] HPLC AZvlEIfHo =2

3]

2 Ul FHAE-S FHAEE o

N
N+

olo

[0084]

™
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!

o
o

2 W FHRE-S] Fo] A E o] FHAE
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A7) 12 5 19 ARERE, 52 A6 93

[0085]

oR

o

,ZT ;OL

o] F(FA, A=A
Bl
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g

+

oy
on

o

Ar

[0086]

}o] Procollagen Type I C-

S

-1 A%

2} (col lagen

=
=

o,

Ji F5H)

Hj

=
5

%]

Z

Al
peptide(PIP) ELISA 7]

A 2]

]

aan

[0087]

e S5,

el

15.9]

o 7} A

ol g3}

E =
—=

£ 40mm

oA 7<)

=
e

A

3
T

(normal human dermal fibroblast, HDF)(

-
X

FropAl

cells/well =2 &3 t}

A
A2l (daidzein), FHIZ~EZ(coumestrol),

TAAeR, A Azt

[0088]

Petri plateol 1x10"

ol

22) 4%

1.9 =

FEE (A 3¢

ok

0

=
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% FEEAA 39 2.9 FHE) 47 lug/ml 2 Spg/mlE AHE
3Far 37CoNA 724 7Hs¢t wjokst 4313}l Procollagen Type I C-peptide(PIP) ELISA 71E
(Takara jit) & AH&3te] Zehal-1 gattt. 1 Ane & 260 YEhddt.

T 29 AWERE, a4 A A F ST FEY FHA B4 FQug/ml 2 5ug/m10ﬂ/ﬂ z}7}
3.1ng/ml)2 wAHe] WlZ(2.3ng/ml), olAZeHEe] UFA Yol =AA(2.5ng/ml) F Fd
Wate] =AU BEE 22 Ao Uy, v, 2

2 S5pg/mlolA 22 2.7ng/ml 2 3.9ng/ml)

lug/ml % 5ug/ml, &4 A7
[e)

Z} 2.5ng/ml 2
EZ(2.3ng/mD)el
< FZE(lug/ml
= 4 )

el
M 2 Bl A 549 As #UT

SEE U ohle, &A AY A F gD FEE H9 : -
Asich
%, 2 ouye] nhE 2B FERYEA WA 39 2.9 FAR(F WF2e A ALY FEB)Y AF, Tl
FESS DFHOR sl S5 Bebal AN S dEa, ol weh 9¥ wEe FAAYL %
KeN 2
=

040l HA K| H J Fnest
0.30

= 0.20
< FH2EZ

—_— |_
0.10 /

0.00 A —d

000 500 1000 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00 80.00
Minutes

AER

040 FA K2 = / 2o zl
0.30

20.20
E

FHAE
0.10 /
0.00 | A A |

000 5.00 10.00 1500 20.00 2500 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00 80.00
Minutes
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