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SUMMARY

Chemically diverse natural products are derived from plants. The production of plant
secondary metabolites by means of large scale culture of plant cell in bioreactors
offers an attractive option for producing many phytochemicals. The soybean(Glycine
max) 1s a species of legume native to East Asia, widely grown for its edible bean
which has numerous uses. The beans contain a variety of biologically active
secondary metabolites such as phytic acid, alpha-—linolenic acid and isoflavones.
Moreover, Soybean extracts are being used as cosmetic Ingredients such as
antioxidants, thickening agents and moisturizing agents. In the present study, soybean
placenta was sterilized cultured in bioreactors and extraction was carried out in 50%
ethanol. Treatment with soybean placenta culture extract enhanced the expression of
collagen synthetic markers and procollagen type I C—peptide(PIP). Soybean placenta
cells by large—scale culture may provide a cost—effective and environmentally
friendly platform for sustainable production of a variety of important plant natural
products for cosmetic application. Therefore, this study suggests that
soybeans(Glycine max) placenta culture extract can be developed as topical
application of natural anti—aging cosmeceuticals by enhancement of collagen

synthesis.

On the 2nd project: Production of biomass and bioactive compounds by placenta cell
suspension cultures of Glycine max(L.) in a liquid—phase airlift balloon—type

bioreactor

To improve biomass and production of bioactive compounds such as daidzein,
phenolics, and flavonoids by placenta cell cultures of Glycine Max, the effects of
aeration rate, inoculum density were investigated using a 20 L balloon—type bubble
bioreactor. Overall, an aeration rate of 0.05 vvm, 15 g/L”' inoculum density, 1%
sucrose concentration were optimal for enhancing accumulation of Glycine max
placenta cell dry biomass (4.38 g/L™"), phenolics (54.81 mg/L™' DW), and flavonoids
(49.27 mg/L™' DW).
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(ginseng), Serenoa repens(W.Bartam), Small (saw palmetto) Fruit, Ginkgo biloba L,
Hypericum perforatum L(St John's wort) Shoot, Valeriana officinalis L.(valerian),
Allium sativum L.(garlic), Hydrastis canadensis L.(goldenseal), Matricaria chamomilla
L.(German chamomile), Silybum marianum Gaertn.(milk thistle), Trigonella
foenum—graecum L.(fenugreek), Tanacetum parthenium Schultz—Bip.(feverfew),

Ephedra sinica Stapf.(Ephedra, Cimicifuga Ma Huang), Cimicfuga racemosa Nutt. (black
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Phenylpropanoids Alkaloids Terpenoids Quinones
1 Anthocyanines Acridines Carotenoids Anthraquinones
2 Coumarins Betalaines Monoterpenes Benzoquinones
3 Flavonoids Quinolizidines Sesquiterpenes Naphtoquinones
4 Hydrox.ycir.mamoyl Furoquinolines Diterpence
derivatives
5 Isoflavonoids Harringtonines Triterpence
6 Lignans Isoquinolines
7 Phenalenones Indoles
8 Proanthocyanidins Purines
9 Stilbenes Pyridines
10 Tannins Tropane alkaloids
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w9 7S 11838ty Silver foods (3t A - 11
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H23F =L 7= sig

7}, A9 FAE A AR F0]

D 2011d AlAl AFFEE 2428982 Ad oi¥] 3.9% F7F e sFE AR
(6391$) 2 2.6% A gttt f-Evtet shE Al 2008l 3.9%, 20099 1.8%, 20104
5.3%, 2011d 4.8%2 A4ES Kl

2) A9 AATEE 9 B8909%), oFAlel - HHF(7959%), & - Fr(6769%), T - oF
I IHE7THS) TOoE i}xlfﬂﬁ‘r A3y H|ES B Y 36.7%, olAloHElE S 32.8%, &
ul/Edn 27.8%, sE/oFZE 7 2.8%%] Bl &S HQIT}.

< Table 2—1. A9¥H AJ&FRE >

(S8l &g, %)

2011

X5 2006 2007 | 2008 | 2009 2010 ANmAg % of [EISEOHH] 2012(E)

total | E71&
e 16.49 80,0 82,6 B4, 7 8e.7 89,0 36,7 26 91,4
ORAOh e B 2F £2.B EE.D £3.3 72.3 6.0 79.5 32.8 4.7 83.8
S0|/s=0] 55,7 58.3 L3 E2.4 £4.7 ET.E 27.8 4.4 0.2
E=/0lxez} 4.7 51 55 59 B.3 B} 2.8 6.5 T2
| MAMZATHZ) 20000 | 2094 2177 2253 2987 2428| 100.0 3.9| 2526

A2 Datamonitor Personal Care Market Data, 2012010&)

Zx  FFRAAANZT YA F7 RAAY 53 (Vol.27), 2012, 10. 29

CrEE SR AR 50
D (%) 230A0] 4 &loAlof7E dAl Al 53.1% A g Aol 8029$ (T
33.0%, Addn] 45 4.0%) 5 AAL oAl 4869 (HF 20.0%, AdthH] A4
E 3.3%) 9 AETTEE et

< Table 2—2. #3849 343+ A1 F 1R >

2011
w2 2006 2007 2003 2009 2010 -t % of ’,‘_“.—_’Uﬁ_ﬂl 2012(E)
total | 275
Skincare 682 7.2 771 802 330 4.0 838
Haircare 430 44.5 47.1 48,6 0.0 33 50.3
Personal hygiene 3.7 36.0 38,7 40,2 16,5 28 41.8
Make-up 30.6 321 3.6 36,2 14.9 4.8 37.8
Fragrances 271 23.0 208| 309 12.7 329 320
Baby personal care 1.7 .7 1.8 1.8 1.9 0s 12 1.3
Male Toiletries 4.2 4.3 4.4 4.6 | 47| 1.9 37 4.9

= : Datamonitor Personal Care Markel Data, 2012(108)
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2) wlolay W AZAo] Aol Ad thH] w2 4 A|

wo]32¢ AAELS Face make—up 3.7%, Lip make—up 3.8%, Nail make—up 9.6%°]H,
A71A191E= Face care(4.2%), Body care(3.3%), Suncare (4.8%), Hand care(3.2%)2] A
dEs Yehdoh

3) (719) L'OREAL(fff)o] '10del o]o] uj& 1% 715 (2809 %, 14.5%)
ol HA T (2691 %, 179, LGAZAZ (139, 319)), do]ERAN (395, 659)% =+
W 7199 370k AlAl 1000 & 7)o Eske )

4) AA w3zt AA ] AR
Datamonitore]l 23t 2010W AlAl sPFEFAE FR= 2,4229 €92 3.9% 713 oH
AAE st A7AI AR 4639 @32 20099 ti¥] 4.4% 2375k

< Table 2—3. AA &3 A7A ] Al FE>

2002 2004 2006 2008 2010
M | ghest | AM I st | EM | 2heE | FH | B | EM | 2

kS | | |
ﬁfi 175.477| 32299 :ae,m‘ 35513 205333 33874| 225.142| 42641| 242.223| 46,335
A28 35 43 4.0 45| 4.5 4.7 4.1 4.4 3.9 4.4

7 &3t A70A0) FE AR (2007 -2010)

Frst AAE AFE AFFEE AGTEE a2 2ok 20109 Other moisturizers
AT EE 1479 @82 st A70A0] 5 31.7%5 A SHATE. 1 th3°] Anti—agers®
1249 & qfRoly Addn] A5 5.3%% AA FEF U Fwdt A70A0 A A%
EHT =4 YEbsT

< Table 2—4. &w3} A70A ] FEE A FTE >

(S WmErED, %)

e 200744 20084 20094 20103
= = = ANE2 HiE Yoy
Other moisturizers 13m2 13,556 14,102 14,639 .7 4.2
Anti-agers 10,662 11,25 11,824 12,449 26.9 53
Night cream 4,922 5,086 5,246 5.438 1.7 37
Premium body care 4,694 4,890 5,051 5,246 11.3 39
Sun Protecticn 4,233 4,4m 4,569 4,774 10.3 4.5
Premium hand care 1,453 1,438 1,532 1,577 3.4 2.9
After-sun 1,098 1,167 1,233 1,312 2.8 6.4
Fade cream 769 793 816 241 1.8 3.2
SUm 40,354 42,641 44,372 45,335 100.0 4.4
Totals 216,258 205,142 233,094 242,223 - 39

201) Yoy DAUY| E71E
D HIZS2 thesl A2H AETEH HEHREREE 35758
ArE  Datamonitor Personal Care Market Data, 2011
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7)) =8 s A A

=2 SgE oAl AEES ATEY, 4 A2 A EAE S A dash d5vt 9l
th oA REAAMEAE V)50l et A ZAakgtoldlts AulAF 5HA AR E AFE-S)
A= Hol EAolt} o] glek QAL AfrobrLE A wigkaste] ket 1A z18h2 FHet
A A7 dAE i, 7 A 3o Faeks b AR g8eh| e gk 2
P&G & T2 =4 7ol AAHo] ¢ E AAE AA NEete] AlFel A&
akal vk

a7 ]%*é o]8t 3} (Medicated Skin Care; YF## &5 #Al%) A7) A5 AFFAL
#7139 Euromonitor? < ¥4 ztge] w2, 2009 v]=r9] 3FEAI S F4869]
ol ot o] 7kd 17leA IF B a5 AFAGS 339 EH el G sAE A
ol 6.8%% #HA| A&EA A% EAEES a7l

Hl
Jn=Y
)

=
5 tiy] g4 rtFdo w2 Aty Qe F117F Al (Affordable Luxury Product) 2 23]
] Johnson, GSK 53 & AH|dELE dH 9 T

Nt
2

X3 3k= FAol™  Johnson &
5 889 A #dEAEoIY B s AElAE, FRAEHTY 2 AES EAI5H
TomE sAYs Hola gtk e AlShel i 2 2006 °F 2,400%F ol 2R
o AA 1.3%2 AFHAFE 1395 A3t}
g AS AR, At Ao mEY o83 a5s Astst 1r)eAd 9 s
& (Medical Cosmetic) S AH|AES] A5F59] 60”2} 3L A% vl g st #A4Jo] FolXH]
WA 83 mjFo] A&HH O T FUle AjFo R BAEG T, v84 %5 (Cosmetic Benefit) &
FTEZAN 7= AlEFEe] FF AS FRT Ao=R oiksta
g & dx
A EAEZeko 7 AALE shikonine HleA|Z] A€y dlg A 1950
2l hyaluronic acidE W@AIZ 37 BE5A 7
[} =1
9k g A4k y —Linolenic acid &4 442 o] 43t 3}4% v = 1986
Z} Ay o
nHlo] @ gz ol A i W A XXE e E S nlo]e §A
5 7HA) B
)
o | gGuo| 22yl P x5 o] &3t o Hd sk Al Ao] &=
9] UrHIEdx o Uxd a444 ‘Zg (Fullerene) 'S A3 o1 9005
Hx9 spgES | =T
dE
A x5 T2 ZH S A I dHE NISSA
N
2~ 0 FLx)}IE q I
3’7]*1]¢(Stem cells) 7S sFF Alxel HEAA ‘ofntE zax | 2007
20 A N
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2. 74 A T3

7h =l s AR
2011 34F AATEE 6% 5,8989907 20109 6% 3,084 94Kt} 4.5% A4S A
o® etk sPFE A 6% 3,8569€Ce® 20109 thy] 6.2% St AL
10.6% 3skdtt. +5& 8,915 cx A tin] 29.2% skl 4 dd v A%
E9 M7 2olE Bl 2011d sPEANY FodgA] AR £ 204299902 2010
W 2939998t A

< Table 2—-7. =4 g5 A& FE>

TE 2008 2009 201048 2011 Yot oA
MEBTR 5, 104,562 5,534,191 6,308 415 6,589,797 4.5 a9
WOk Bray) 4,630 4,33 5,456 5,347 - -
ik 4,720,053 5,168,589 6,014,551 £,385,617 6.2 10,6
(HEF Eay) 4,281 4,049 5,202 5,763 - -
FB 409,286 530,985 690,211 891,478 29.2 296
(42 EE) 3 416 5497 805 - -
2 793,795 896,587 334,076 1,095,658 1.3 1.3
(HEF Eay) 720 702 851 989 . B
FAEF -394, 509 - 365,602 -293,865 -204, 180 - -
(HOF F2) -349 -286 -254 -184 - -
i1 AEAEE SM-FERd

2 SE e 2HE MBS ¢IESYo| OEY BEZ 7(E 2HEE ASE
TR HEHEIEEME, HTE WAET AR, 2 EE
R UBSFUY R, Facts & Survey Report, 2 BT

< Table 2—8. 3% %2 AIGA 94549 FHe F5 €8 >

(et : A, W

g AEg SR = )
ENSiNe | HE | ENgiMe | UIE | ZdoiMe | Ui

M 103 1000 161 1000 w 0.0

o ROlE AER 2% r2 % 155 157 95
SHE 4ER 34 30 41 55 =0 3
finl AR AER 51 5 | %5 9 A0
& A% AER £l %9 z 1658 mn T4
e Ee ] 5.2 16 161 | 62.1
Tl Y48 AE 18 175 10 62 % 626
M 598 ARG 1% ur 3 205 = 72
FillE 457 62 a2 57 B4 = 761
FUAR QER 18 175 22 137 24 B
HER QER » b 24 149 br. W
TIE AHE GER 79 707 107 5 m 89
W UAE AER 0 97 9 56 157 EETY

D F94 3pgF AR 50
BE AFA ZNEx3pEE Fw vlEe] 65%F A6, A% e AEF FEd AE
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N

HFols gAE Be Ao vyt 1271 FET F HFeks JdAV b we &
2 7Nz e AFFE 71.1%0 41970 QAVF HFska v Ao®E UERT S o®

e AFF(B15%), AAANGE AFFB7.1%), 558 AFF (23 3%) *"1‘%}%
E2(23.2%) 59 oty 127 87 F wEdo] /g BL §3 A
FHRE A4 o A o)A (57.9%)¢ 4% 1,95099S% AL, o 5
(9,22499, 12.7%), M=% &8 AEF(9,11194, 12.6%) 5 w22 HET

< Table 2—-9. 3t&4& A=A F3FLE = >

teg ;A e, %
= a3 L] ]
= Hig =29 HiE

fin 550 100.0 72657 1000
o w018 BER &8 141 82,042 11
B8 4Zf 137 13 482 07
iy wHE aEg i L) in 39619 i4
i JK3E MBS 110 187 45,519 56
W A& & nao 5.5 1.0
i s 9ER 4 5.1 %5476 13
ME SHE AER 1% na2 911,003 126
U 4ER ET] 515 9IS 127
SR IEH H 75 S) 577 07
HeE MER 51 B.f 145,03 ]|
lE A8E QAR 419 bR 4,194,969 579
oA WAE ER 16 27 2553 T

7H 715 E wE
< Table 2—10. 33& SAu (B Al 71434 W= >

(kg - Hybgl o
Han
T Hadlg
=% HiE
E | §72 1593431 1000
4T 88 IR 529 2058 155
Ml AER 196 red | oY 1.2
TE A5 QER B3 1.517.28 Bl
7iE} 11 H617 Az
AA s =AM D) AASY 87.2%7F 71 AdsES Aot o, MEd 1x
g2 ES

8,934 dow A wiEd (7% 58329999 25%% Yeiuth FIECHEE AHEE, 7
e AFFE FAdehs dA7E 85.3% % b Wi A A8 AEF 5
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EFF 19.6% o2 el wiE dA] 7% 3L AEF7F 1% 517299907 75A
s WlE R 80.1%E AbAskar, Mz 38 AFF7F 2,9359 9 E 15.5%% UE
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= BgE AT T V1A e A

o
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o,
o
)
ry
Q,
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et
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offl
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2008l AdUH] 42.6% o2 AdFAste] Ago® 1x 92 9oL, 2009dl=
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Aoz Yehtt 7154 E AFRIEEE A9 ‘M(SZ %), 5573
SN (23.0%), "M (18.6%) o= AH&o] & o=
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lu

o=y sdE A A

shFol I AHAE JAAEWEA A7 T 1dFAE AEE Ao Ader.
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Aol o] &t} o]= sPEol AR A5 VAR JIAHHEA A7|e} FHE AGAE Bola 9l
o, anle] fstE s Zud sEH SATE SFEAIG] FHE A Aol 7]l
t}.

D ZEv g S50 RS sdEo] dA SEFAILY] 1 AAE TR

U gFE A 50% 5 AA S Qv e shE Al FH 39t AB A T A
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< Figure 2—-5. = 5% A1 29 AGE >

1,000 [(4hof%) 0P E A|YR () :'_\!rJ\_Jl%)_
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2) A7 dA= A AuE e v st
U 3gE A olREHA Y (A FE RS 36.9%) 2 A Tk LGAZAT (A A
& 15.1%)°] I HE F4sk= 7 5E Holv, th7|] 49l 271 dAIZE AA A173E] oF 52%E
Asta v B AS A% 1 HE BAssF A9l gulo] 24F Y B dE of AF
29, ZE o] 4~5%°] HF& Ao, ywA As Far oF 200997 A=l
AAsk vk 1990d ) o] % sE A1Ee] wnf AAo] Astdel wet Aw sdY s

71 =0l & o o°

e
4
Ja
lrU

s
of wet 7119 A1 3 Fato] Fre A Q) WA, ZFHo)
BA=T] 7} oFstal, FEAdurdstel A54o% e
A A9 AAZ AT Ha ol A - skl JA 3 =3 ™
= N@Pﬂ—t« S-S BT ol g 7k, 2008d ¥ LGAZ AT o] BHAEARNE 19, WA
SPAEAG U A58 39 A gHo] A A5E kE e wE 2010d o) F 4F A

U A5 AAQ ol ATy} LGSR =4 Aol dE Agolrt, HAAR, o=y
AZ 3 LGAZAZ oFite] 2010@ ANFHFELS 57%7H4 FjE 102 Ho o5 AAE9
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< Table 2—11. =Y 3}4F =74z

A A >

T8 A= 2009 2010 2011E YoY (%)
o] WA 4.020 2.800 2.720 -2.9
sca Auac s 7,780 8,800 9,500 8.0
" HE| B Al =& 6,660 8,000 9,500 18.8
27 18,460 19,600 21,320 8.8
wl s A
STS (Shop In W 5] 7] 19,030 20,570 22,000 7.0
Soph) nlE 7.630 8,230 8,580 4.3
op 27 26,660 28,800 30,580 6.2
vz} 17,890 19,400 20,400 5.2
o1 4 ghu] R 2.850 2.950 3,000 1.7
S ] 2.600 2.750 2,800 1.8
27 23,340 25,100 26,200 4.4
IEY 1,650 1,850 2,100 13.5
E A o) L 3,200 3,650 2.900 6.8
27 4,850 5,500 6,000 9.1
A A 73,310 7,900 84,100 6.5
2011d 3AE A AZSE F9 M50 ¥XH Q= JdBEAES, HEHAESH QEY,
T4 59 FE5Yo] olEojd Aow HAHAT)
< Figure 2=7. =] 345 =7} g A9 & vlg >
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A 2d =l 5slds

Phytochemical 7]&<2 1980 ] =wHEH 7]&AZ 37 Yehr] A12dlod, 2002 ¥
53] 7]—" 5074 o] L-J 5“@7} =95 7] AlFste] HAFA] FEsh

fz
Jo
o
o
i
_>.:
ox
Jo
o
o
)
o
> HE

Y
[o ¢
il
BN
>
i)
¥
iv
it
-
o
SURIN
o
2

o

=S Zo% FIudFEth Phytochemical 712 T2 2]

UnigenAb7h % 30719 5512 29802M A4S AEshs 2oz 29

+ Archer Daniels Midland, Nestec, Agriculture Victoria Services &©¢] It}

A9 Fo FALE Gk fel T GAL) den v f9 9 PCTE F4

Z4o] o]Fojx 3 Ut} =d2S A9t TPhytochemical.ﬂ 719 9 =494
[e)

Z=
Aoz A AAC dA nE sde I W el w}ﬂ‘r 71*" 713“33 gk A
A]

_,d
ol
o,
o,
o o ®

a

E
>
o rlo

gx7F &s] Mg 9l
24 = S 9F &
At ’\]7& Ads Hsta Q= VIdEs A¥Ed, T’HTE‘ A= el ok %940
ojuf ojn] SR G SHoA Fud AEE HAAska = SYNGENTAS FUJISF 2
ol —1_ —r&; 1/H°ﬂ =9= o7t el wel, FF A AfE0] gdE Zlew wdd
ot AR7IEE E938/ES phytochemical?]l 9124 7]%5 (ABA) (30%), w2 % AAl
(ACA) (20%), 71EH(ABD) (12%) phytochemical Z7F3H (AAA) (12%), 3}FE 71%0)
(ABB) (10%) o2 YUELS
ol ¢] ¥+ phytochemical ok 53] A 7|A3}3l 9+ phytochemical® F -
M ES FAFSE 2192 flavonoids, isoflavones, anthocyanin % 7]g EZ &3 4+ 9l
EE ol T Aas 2T AN 44 28 F e B TR AE

rlo
N

o &
AN FE2L 5 A= AR YERHL

< Table 2—12. Phytochemical & % 21& >

phytochemicals o AR

biomass, reed, Sarcopyramis nepalensis, -4t

o] (Loranthaceae mistletoe), ™ (bamboo), ®

2> (gnaphalium affine), 2}3t 3} (grosvener
siraitia), &= (Chinese stellera), ™I1ZH
flavonoids (mangrove), W57 (dandelion), sy

(Sageretia theezans), 9737 (silybum marianum,
WHE <), Jb=db(canola), 3dHHFe]  ¥E U

(Oroxylum indicum), 3} (Sculltellaria

baicalensis), &% (artemisia argyi), X%, 49,

_27_



B, B R, ok, A
F G F QA 2 e, e B e g
o A AR AL A A
.2, 2ol ] oz Lo} - v|ehe s

(Aronia melanocarpa)

A, <l

r&

luteolin

g Attt (Resedaeae) HA14 2 &

Reseda luteola L, Reseda alba L., Reseda
glauca L., Reseda lutea L., Reseda odorata L.,
Reseda phyteuma L., Reseda L.

=FEvrS 2 E (Reseda)

WA & (scutellariae  barbatae), & 9747, EL&,
A, 718 &2

gingko flavone

S

luteolin, apiolin

terpene

3 Aroniag;, Malus%:, Cydoniass, Pyruss,
Amelanchier%, Sorbus%, Rhaphiolepis%;, Aria
£ Photinia%s, Crataeguss, Cotoneasterss,

Osteomeles?;, Pyracanthas;

vitexin, orientin,

1soorientin
_ EE (smilax  glabra), & 32)& (Leguminous
saponins
plant)
=+ A7EH A, A5 2R
Z ¥ =
- [ ¥IAY S (Vaccinium) &, =9 A&
proanthocyanidin
]+, Pueraria mirifica, Butea superba,
Mucuna collettii, biomass, red clover (Trifolium
pratense)
3}7] (astragalus), onion, 2% (kudzu), Argyreiae
Seguinii (M 3}-24%), wheat, psyllium, rice,
oats, red clover, kudzu, alfalfa, flax, cocoa
F 32 & (Leguminosae plant), vhd| & A& —>
isoflavones o
tectoridin 5= 7 (rhizomes of Belamcanda
tectorigenin chinensis)
Puerarin ] (kudzu)
genistein,
. o] 7
daidzein
proanthocyanidin SRE gL Amay A%
, oxolum,
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catechins,
epicatechins,
gallocatechins,

galloepicatechins

phenolic

compound

)5, chick pea, red clover, subterranean
clover, ground pea, milk vetch, marama bean,
sword bean, jack bean, seaside sword bean,
carao bean, cluster bean, balu, hyacinth bean,
grass pea, Indian vetch, garden pea, djenko
bean, goa bean, yam bean, broad bean, earth
pea, lentil, jumping bean, alfalfa, velvet bean,
African locust bean, inga, Cyprus vetch,
yvebnut, tallow tree, Polynesian chestnut, kudzu
root, o0il bean tree, mesquite, tamarind,
fenugreek, Indian licorice, ground nut, kinnow,

gunpowder tea, buckwheat, clover

genistein

AeF, o), WE 54 S50
ATk, S, e, welo)x, ofolels, =
Ao}, Faa AZebd, Telolw, Wx, A

anthocyanin o g% J—Er; Ll 22RE W 7
. vaccinum  myrtillus, Ribes nigrum, Vitis
anthocyanoside ] )
Vinefera, Sambcus nigra
)5, peanuts, rape, canola, cottonseeds, peas,
wheat, ARAE, e, E At (Adenophora
remotilfora), Vaccinum Myrtillus, Sylibum
Marianum, Echinacea Angustifolia, Aesculus
Hippocastanum, Calendula Officinalis, Centella
Asiatica, Hamamelis Virginiana, Citrus
Aurantium Amara, Citrus Aurantium Dulcis,
Citrus Limonium, Equisetum Arvense,
Glycyrritia Glabbra, Aloe Vera, Ruta
other

Graveolans, Vitis Vinifera and Terminalia

Sericea
$-AUlo} wE=wle} (X 9)5F;Usnea barbata ), AHA
A 8] & (Viola tricolor), +73} (lendula

officinalis), = Zv}¥] (Rosmarinus officinalis), A}
FHlo} &, 1% (Coriandrum savitum) % 23
3 (Iris germanica)

A 2] (Lithospermum erythrorhizon), o sk

(Coptis japonica), 9% (Nicotinia tabacum)
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g8y A Evity 236l phytochemical® F/9F Adz %, 95 59 fojid U
F= 97w B8 FolA Aot el wel tiF7F phytochemical F&Eol 2 &85l
At oA e F+= A= U phytochemical @& FT7HA1717] flst WHos Ed¥ S35
st Aow Ux AHEHE 22 YERSITH
< Table 2—13. 21& W Phytochemical &S <71 W5 >
S3He = 9] o) b o] m 12 Q %
9 o] = AN QX
(%% é) %‘L =2 0 rai] =4
SR ol YA as
FARE ol GF BAAH 42
Agriculture Manipulation of —chalcone isomerase (CHI),
US 7767416 ] ) ] , )
Victoria flavonoid biosynthesis chalcone synthase (CHS),
(2002—10—-04) ) )
Services in plants chalcone reductase (CHR),
dihydroflavonol 4—reductase
(DFR) &
MEANS AND
ISRAEL
METHODS OF
MIN AGRIC
US2010199370 PRODUCING FRUITS o 3 N
& RURAL AFT F4dx d44d%
(2008—-02-06) WITH HIGH LEVELS
DEV AGRIC
RES OF ANTHOCYANINS
AND FLAVONOLS
DNA g3} A af A <}
elicitor Al = €]
—DNA €3} =3 A
5—azacytidine,
S5—aza—2  —deoxycytidine,
JP1999505422 PHYTERA 25 Al HHO&%_ 4 s 5—f1uo.rocyti_di§e,
(1996—-04—-22) Z2 wjerEo] Ae W pseudoisocytidine,
DL—ethionine &
—elicitor: methyl jasmonate,
salicylic acid, glutathione,
2—6—dichloroisonicotinic acid,
cellulase, chitosan, chitin =
A1 EZ A HlQFel] o] st
KR 014 )jl 2 3E nfjolkon
(199f 13771(3@ =id 27 AAbE el A S Ami 41;;0;(‘)2&
- - = E—]»——»—L
771 W
wEA FHEAS o] gt _
KRISIO00II | g capopyge | 200 FHEEE OT8W oo ol wem an w
1 A1 EM S ol xF thAMEE & B}
AT HdE A 1EA AP
(1988—09-20) AAE 2 Jg] w5
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US 8105980

Method of increasing

the content of

(1985-08-16)

al Industries

of plants

BASF flavonoids and phenolic )
(2000-06-07) 2
substances substances
inplants
FEAob Fe] 23 jAkE
MAF &9 BEAF
ISHIKAWAJI A T wjor ] W YA g & A
JP1998179147 MA . — AEAE AL wFH (52
23} thAHE ALY
(1996—-12-27) HARIMA R vl Ok —> A A uvlj oF)
HEAVY o — Agabek A, Ax ol
ANEANGZHAEAD SHA Y
US 4717664 Mitsui | Method for produc.ing :ﬂ%*ﬂ% ol A HHZ} —
Petrochemic | secondary metabolites | —AX A% &£ 248 £33

Apparatus for altering

the level of

EP 2181582 . .
phytochemicals in plant 400nm~700nm3}-7tj 9
EP 1626620 Fotofresh s b v 0 g
cells a in 1]
(2004—-05—-24) Y apply .g
wavelengths of light
from 400nm to 700nm
SHIMIZU G ZAbel 2%t
JP2009240193 o bl 4_ 435nm~780nme| el W
(2008—03—31) SHOKO ZoR w0l =R E4 ]
— — A
KAIGISHO Az BT
sl
Zeprio| A 3R
KR201202912 ) 6}0 1= s -~
5 . dFS ST7HA7IE B 430nm WA 460nm I}7
o 0 7] el o3 W9l LED 34 F¢ 24}
(2010-09—16) - L OH 3 °
5 TS
xeele R A=
=2 559 phytochemicals AAFs7] 9sF W &S AdYs] X I A phytochemical ¥
A AT a4 A gl A3 AE AEZ weF uhy g2l ey sgkE HUF 5
gt 4o o] & SO 7 Fitd 4 Stk AV FE WS ol &d AAFS SV A=
T A o7 A& £AE= phytochemical> % #4345 S A 7HaH
A, R X B8A, spE, o, HE Ttk ok o] 8-x a1 gl
2 AHEHEs COX-2 % 5-LO0 YAt aitsiAlZ o853 Qe free—B-ring
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=

flavonoids& =
2 d4Hn
(Oroxylum),

Qlt}. free—B-ring flavonoids+= Archer Daniels Midland®olA tz}24 S
= wofR  dA=EA(Desmos),  oF|ZF W (Achyrocline), L FAIE
Ay oF(Buchenavia), ©Fb22] 2 (Anaphalis), FE2H(Cotula), 742§
(Gnaphalium), 3l g] 2% (Helichrysum), Ae$-dl o} (Centaurea), S Eg-E
(Eupatorium), H}7Fe] A (Baccharis), A< (Sapium), AFeetg]ob(Scutellaria), =AF
(Molsa), ZF#E.Z7|o}(Colebrookea), ~EF7]2(Stachys), 28 7Fg (Origanum), A A3 2}k
(Ziziphira), #@dlg(Lindera), HE|x=tl&E (Actinodaphne),  ©}7FAloF(Acacia), 2]
(Derris), =zFolAlZ A (Glycyrrhiza), W# xoF(Millettia), %v]oF(Pongmia), HIXZA|o}
(Tephrosia), °FE7}FFEA(Artocarpus), 352~ (Ficus), I EZ 189 (Pityrogramma), »=5E
Z Y (Notholaena), ¥ A (Pinus), ™A (Ulmus) % &3 Yol (Alpinia) 59 2l& £oz2%
H FEH on AR IAE e ga] @ x| Aofel 7S SO AW AmAE
&85

free—=B—-ring flavonoids¥} %2 phytochemicalel W& F2 2]& 4 ALEE o st Alg
< Y= 2k

>

]

g:O

)41

< Table 2—14. Phytochemical & 21& 4 o]& >

phyto— - .
. 8 AE X gdsg
chemicals

Brickellia genus

besides B. californica, B. ambigens, T 9 ArpA A
B. arguta, B. brachyphylla, B. 2=, T AxEe}
cylindracea, B. eupatoriodes, B. HEA 2] Kvl.3 24§

glutinosa, B. grandiflora, B. laciniata, | Jdel| A%, d3o 23t
B. lemmonii, B. oblongifolia, B. Al WiE S5 4

veronicaefolia

luteolin, myricetin, 9228 28
dihydrokaemferol, ANAF A Tk 3
apigenin, quercetin & Attt (Resedaeae) HA1<4 AP, ¢, 84,
2l & —luteolin TEH, 2 A
Reseda luteola L, Reseda alba L., 54,
Reseda glauca L., Reseda lutea L., Favre—Racouchot
Reseda odorata L., Reseda >, AT,
phyteuma L., Reseda L. [Sa=EaETae)

3EZ (folliculitis

simplex) &

lumican, syndecan, A1El AE A

Al

) . 5 (Pisum sativum), Vigna w3} d
versican, decorin,

12 r-f

) . aconitifolia
glypican, biglycan
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phyto—sterols
,ethoxylated
derivatives,
pentacyclic
triterpenes,
isoflavones,
isoflavone
glucosides,
coumestanes
,saponosides

glycyrrhizine — liquorice
(Glycyrrhizz glabra)

saponosides — marsh pennywort

(Centella asiatical,

Mimosa tenuiflora),
marigold (Calendula
officinalis), primula

(Primula veris)

e Bhg
TIMP & A AF = A
EEESCIEEER
ARy R g

.
T3

catechin
(flavan)

o}7}A| o} 0] F

o}7FAl ot 7hH 57 (Acacia catechu),

o}7}kA]o} &AL (Acacia concinna),

o}7FAloF MY 2 (Acacia Senegal),

o}FkAl o} AF Al @ AF(Acacia
speciosa), o}7tAlo} oFg}v] 7} (Acacia
arabica), o}7}Alo} off-ElFE X2 w| A
(A.auriculiformis) &

=7kt &

7o} 7H] 2 (Uncaria gambir ),
*7lglo} 2ti-AF(Uncaria lanosa),
+7F8] ¢} 3] 24 H| (Uncaria hirsute),
+7F2] o} ote|FolEl (Uncaria
attenuate), <7}g]o} o}Alth(Uncaria
acida), +7tglot SR el (Uncaria
homomalla), <7} o}

H] 2 1}o] Al o] (Uncariabernaysii),
£7}g] o} AJIA] A (Uncaria sinensis),
1 27t o} B 2WA]A (Uncaria

borneensis) =

71 e}

OFF 1t 2RM| 2 AF(Atuna racemosa),
A A 713 74 =7HE (Syzygium
carynocarpum), Al A7)
et Al A (Syzygium malaccense) 2
HEE}Y o} ¥ FH] o} (Vantanea

peruviana)

COX-2 4 5-L0 A=
uf 7] A
—> COX—-2, 5-1L.09A,
mRNA AA 7+

=
)
oft
bl
o

ue
N
ol
ol
-
o 4
i, -
95: b
W I.Ol,
ok
N

0 T one
[N
>,

2

FF 2 (Systemic Lupus
Erythematosus), A4,
T 1 FE, 85 F,
Q%A B AT vpolel 2,
dre|glo} 9 ool &gt
W ol gt

O

QA 4% % sy 7]
A A%

AZ F3A Aol £

a8, ROS A4 oY,
Pl 7%
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2% 4 (plant genus)
gl =22 (Desmos), FE#(Cotula),
o}7]2 2" (Achyrocline),

2 =A% (Oroxylum),

A U] oF (Buchenavia),
olu}2] A (Anaphalis),
7} v} Z-& (Gnaphalium),

2] 72 & (Helichrysum),
AlEF$-2 o} (Centaurea),

COX-2 4 5-LO A=
uj 7] A

—> COX—-2, 5-1L.09A,
mRNA A7+ 4

F 9 E 2% (Eupatorium), =344, FrtE &
H}7}2] 2 (Baccharis), AF] <% (Sapium), #44, €4,
ek o} (Scutellaria), SN 3, A,
Zd B 57]o}(Colebrookea), Hwk, e X =3
EAF(Molsa), 2~EF7] 2 (Stachys), d=stoln AW, TF7
A A 7] 2} (Ziziphira), @ et (Lindera), | ¢el27] vbg, w4 g
free—B-ring NE] -t = (Actinodaphne), T4, A4, 1A SR
flavonoids o}7kAl o} (Acacia), ®l2l2 (Derris), T+ (Systemic Lupus
= #o] A 8] &} (Glycyrrhiza) , Erythematosus), A4,
g 2ok (Millettia), Fv|oF(Pongmia), | A3 1% +%, 5%,
| 3£ 2 A] o} (Tephrosia), A F A% violel A,
o} E7FE 2 (Artocarpus), kg g]o} @ Hfof 2]t
352~ (Ficus), 287Hg (Origanum), | =54 A9, 4334,
€] Z 28 (Pityrogramma), s, A58 I54,
STy (Notholaena), 42 (Pinus), SAE 4l dE
=2 (Ulmus) ¥ ¢34 o} (Alpinia)
A A D =34 7]
ATt ol & AE F dell A=
nlo] Z-# 21 (baicalein), AT T Abol Ek]
nlo]Z+ (baicalin), 311 (wogonin) | @& A&, ROS A4 o9},
1l who]Zhg| . Abo] = (baicalenoside), GALSHA 715
A5teetg]o}l who] ZHl Al A (Scutellaria
baicalensis)
Azd=E olF-dlAl (Phellodendron
cherry amurense), X572~ o] (Prunus COX oA~
ASHE A5

avium) 3 T FF2 AlgA (Prunus

bioflavonoids
cerasus)
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isoflavone

SR

-+

L

12

ol i
¥ o\

N
2 ]:m

bioflavonoids,
O|AETH O] EF,
AW, HEH,
EgEAA

Marianum, Echinacea Angustifolia,
Aesculus Hippocastanum, Calendula

Aurantium Amara, Citrus Aurantium
Dulcis, Citrus Limonium, Equisetum

Vaccinum Myrtillus, Sylibum

Officinalis, Centella Asiatica,

Hamamelis Virginiana, Citrus

Arvense, Glycyrritia Glabbra &

Chrysanthellum genus
Chrysanthellum americanum,
Chrysanthellum indicum,
Chrysanthellum integrifolium,
Chrysanthellum involutum,
Chrysanthellum keilii,
Chrysanthellum michoacanum,
Chrysanthellum perennans &
family Asteraceae
Bidens alba

isoflavone

Indian liquorice (Abrus precatorius);
various species of Acacia spp.
including A. aneura, A. cibaria, A.
longifolia, and A. oswaldii; ground
nut (Apio tuberosa); ground pea
(Arachis hyogea); milk vetch
(Astragalus edulis); marama bean
(Bauhinia esculenta); sword bean
(Cajanus cajan indicus); jack bean
(Canavalia ensiformis); sword bean
(Canavalia gladiata); seaside sword
bean (Canavalia rosea); various
Cassia spp. including C. floribunda,
C. laevigata, and C. occidentalis;

carob bean (Ceratonia siliqua);
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chick pea (Cicer arietinum); yebnut
(Cordeauxia edulis); various
Crotalaria spp. including C.
laburnifolia, and C. pallida; cluster
bean (Cyamopsis psoralioides);
tallow tree (Detariaum
senegalense); word bean (Entada
scandens); balu (Erythrina edulis);
soya bean (Clycine max); inga
(Ingaedulis); Polynesian chestnut
(Inocarpus fagifer); hyacinth bean
(Lablab purpureus); grass pea or
Indian vetch (Lathyrus sativus);
cyprus vetch (Lathyrus ochrus);
lentil (Lens culinaris); jumping bean
(Leucaenal eucocephala); various
Lupinus spp. including L. albus, L.

isoflavone

luteus, L. angutstifolium, L.
mutabilis and L. cosentinii; ground
bean (Macotylma geocarpa); horse
gram (Macrotyloma uniflorum);
alfalfa (Medicago sativa); velvet
bean (Mucuna pruriens); yam beans
(Pachyrhyzuz erosus, P. tuberosus);
African locust bean (Parkia
clapprtoniana); Parkia speciosa; oil
bean tree (Pentaclethra
macrophylla); various Phaesolus
spp. including P. acutifolius, P.
vulgaris, P. luntus, P. coccineus, P.
adenathus, P. angulris, P. aureus, P.
calcaratus, P. mungo and P.
polystachys; garden pea (Pisum
sativum); djenko bean
(Pithecolobium lobatum); mesquite
(various Prosopsis spp.); goa bean
(Psophocarpus scandens, P.
tetragonolobus); various Psoralea

spp.; Sesbania bispinosa; yam bean
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(Sphenostylis stenocarpa); tamarind
(Tamarindus indica); fenugreek
(Trigonella foenum—graecum);

vetches (varios Vivia spp. including

V. sativa, V. atropurpurea, V. ervilia
and V. monantha); broad bean

(Vicia faba); black gram (Vigna

mungo); various Vigna spp. A=
including V. radiala, V. aconitifolia, kA o] F2E(F A,
isoflavone V. adanatha, V. angularus, V. Aok A, dAbA], 2k
tribolata, V. umbelata and V. &4, gnee &) A

unguiculata; and earth pea
(Voandzeia subterranea); and
clovers (Trifolium) including red
clover (T. pratense), subterranean
clover (T. subterranean) white
clover (T. repens), or any clover

related species

o Foh, gl s, e, e, HAEsdE FeAE
SOTEYRRES sl v, 25 o1 B &4 i

Phytochemical 7] 53 8507
FAAFE =7E 59 dJET, A
9871¢ E3E FoEsE AHAst
phytochemical®] 2]k
& Yehda glew
PR e
phytochemical ] J%‘Exﬂ, 7154 ABA) :r‘:_'—O]:/] ——Tcﬂ7} BOZiEE MBS Zigi b}E}
o, phytochemicalo] T71g 21&E (AAB) ok 537F 177119 &0 = 299 AF&
olaL Qler R J|E ok o gt A77F F sttt
Unigen< phytochemical 7]&& 7} ©o] H{3st 7oz F 2379 535 AR5t Q)
o t}S OS2 Archer Daniels Midland 177, BASF 127, Flower Developments 10%
FAA d7igel g $8 55 ARl 52 Ao®E A wet dAV]es BEista 9l
o

3L
fz fo ofy

mlo

+ =959 58 E 8 @A N WEFHe R D Ao E i/\}é}i’ slyjg = 3l
L% Sjjof st}

Flavonoid®} ##3}4], Flavonoid pathwaylX 2 9GS st 8452 4584 d W
He T3 2EFdoEA AeE: W EgHiolt s T HH 2 acyl
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ftlo

cyclonexane diketone® ©]&3 =2 Zetr ol 4 = AR dFHFS T7HA7I
W 5ol AT ST Isoflavones®] -5, Ag&A a37F 3= isoflavones®] A
TE AT HAo gofd d& U= AS dAFo®E 1990d ] $RE2 flavonoid #HE 7]
o] A= <lon, 1990 FHHEE 2000dd] ZWF isoflavone ¥ 7]&Eo] Wo] EE
th 20009t 2HES 7TE

HH VEso] FE olFv Aow Yewth
phytochemical 7] (AB

Wy O rr

AgolN FE® Zohw

)
i
phytochemicale 21ZFH ZA] U FoF AF3PHA]

=

AIAl phytochemical A2 @A 447 @dAZ viw3h $=9 7|ad3A7F FE23.

T3 Ag, GAHF O R $hodt AT wol XdE S vEor ASE diH e AET
ol W& phytochemicals #-F3akal oFefdt2] w3E FHshs A7 Bol AL o,
o] A AATMA AF7F mv)E EE FES ojst ARE wMEoR FHMA FRE
%= phytochemicals Tdtal Z}2+e] FEWN Bl A8 Fofol dig A& WAy sh=
z9jo] A Q 3ttt phytochemical o= =2 53580l £4] ot wet A5 2HH & 7]
= A3yt @A o] Folxivt &5 Aok Al W HAE ANEE gRE F 9ls doer &
Ttk dAA=FEE<] phytochemical ¥ 712 7]/ B A} Fopo] A 2] ‘Al
T3 Sl AR AGe] A 4 glong ) vaE HES £ A E A
=49 g84s MNEAerE 7 FHstoloF sk odwol gl wek v tidde] o)
AYE gHstua & A 53 244 Aol BEE ARE 7IAEH] A8 A7 HAsE]
e FOolAY, =l Al WRE ofel AlA] Zhere] XESE

>
!
[o]
ol
[o
o
o
%
|o
i
o
H
=
F{u‘.
o
L
°
ALy
2,
X
>
o,
flo
o
P
|o
il
2
|
=
ji3
2
1
9
N
)
%
[0}
o

al
i Qow, 53] phytochemical® A% 1
a2 ojt}, whgbx] &FF phytochemical ¥ =)
71 Aol #istrg ka2 4 2lE U phytochemical &
= 57171 W 9 Typed AANH, FE= dd 714 A7 52 &3 Vs SRS
1 A ARG 732 Atotof & Flojn

o[\ o

Phytochemical®] =& &8 Fokl A=/ HAEAF AJF2 AZF 10% o] =2 4
FES 7IFstH 201349 3299 e fEE FAY Fow AWHT o T AE FF o=



1 2013 3059 &

T 9.49% A3

A2 20134 24

B

e
K

T

o] AlA

T

ks
L

kel
T

o)t Yool s Bera st o

)
%
-
o
y
o
o
o
o

KH

FF AA A%
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2 dA7AlE F@)F AdemyH uHHE &7 28 - dete] shEhA - 284 {4
(Elicitor) & AH&3to] F(F) el ol ghrHo] Sl daidzeind}t 22 22k tiAbibE2] Ag]
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LIVEPTY
2

A sAg oA 88t W F (Glycine max (L) Merr.) 5 A3 g2 A3}
o} 29 &25E A8k, 70% olwrge 30x B FAS F DASFE AFHsta o
Al A (30% B2~ +Tween20) & 208 4253 & HrE 33 FASY d5EE
1/22 =<2 MSH| A (Murashlge and Skoog, 1962)°ll agar 8g/L, sucrose 30g/LE #7}st
wjxJof] wFsla, 25F1C, 5% 70% U 20 gmol m %s ' (16A1%F 1, 841 ¢h o=z
v A el A 278 D 3F Hﬂooké}“% HolE =8kt

ol
>

32
JW 1>
12 g
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v F @) T AR e EAuef Bl A F e wiek U
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1) AFr3dH

oldl AR5 7] MSHAGeA AlS 7193, 7 & X 71 dF2 3244 delA] =
A= AF 3. IBA(indole—3—butyric acid) ™ NAA (1-—naphthalene acetic acid)

A oF Rz W el fud nAL 4R BRALA At ARD OF B

Y
)

f

w9 w Aae AMe) AFF e Fie FEE A 3te] sucrose 30g/L7t
A7 MSHIA o] IBA @ NAAS %2 g 23t 27197 7|y weld oiF 2=
FE 1.0 cm X 1.0 cm & FHsko] 2243t H)

A= IN NaOHE ©o]£3to] pH 5.8 %
] g plastlc petridish (90 mm X 15 mm, SPL) o 256ml¥ #F3lo] AFE-3F Tl wjoke

25+1C, &% 70% 2 20 gmol m s '(16A1ZF ¥, 8A17F b)) 710 = n)eksladt)
2) A}
IBA 9 NAAZF th5 efjzgtzzujel 9 s fFro vx= JFS 2ARE 43, 20 gmol
m %s”" 2719 IAA 2mg/L A TFolA thE Rk W AyA frgo] Mg =9kt
NAA 2mg Hg79 A$¢E 9 AYAr T2 2WEo] Aehs FedS BYa, o= o
&Aool wjoko|= AEEA 4 FEAdS & = AUAUTh
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T = N x 7
HPLC 717] &+ Waters 1525 ¢ Binary HPLC Pump
Column =% Gemini 5¢ C18 110 A (Phenomenex A})
Column 712 250 * 4.60 mm, 5 micron
g 27 — 8w A : Water (0.1 % TFA (Trifluoro acetic acid) &)
e — &1] B : Acetonitrile (0.1 % TFA (Trifluoro acetic acid) &)
DI 234 nm (UV #}x)
55 1 ml/min
. . LB (%) LC (%)
Time (min)
ACN ACN
0 100 0
| 7]&7] 35 30 70
40 30 70
41 100 0
46 100 0

W) diFEisxs vWdks fFadsE T
@ HPLC #4
Preparative HPLCE AA|¥ A8 HPLCE o] &3t Daidzein® X x7A0 2 BA

skFE LT FAFAT,

1%

ol

fol

@ LC/MS/MS &4

A A8 UHPLC-MS/MS?l  Triple Quadrupole Mass  Spectrometer
(LCMS—8040, Shimadzu, Japan) & x5 % fragmentE A3t LC/MS/MS 4%
AL o 2

Column: Shim—pack XR—0DS II1(2.0 mmIL.D. x 75 mmL., 2.2 Om)
Mobile phase A: 0.1 % formic acid in water
Mobile phase B: 0.1 % formic acid in acetonitrile

LC Gradient program: 10%B(0.20 min) —95%B(2.70—3.50 min) —
Conditions | 10%B(3.51—5.00 min)
Flow rate: 0.4 mL / min
Injection volume: 5 gL

Column temp. : 40 TC

Nebulizing gas flow: 3 L/min
Drying gas flow: 10 L/min
MS DL temperature: 250 C
Conditions H temperature: 400 C
[onization method: ESI Positive ion mode

Data Acquisition: MRM mode (multiple reaction monitoring)
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Identification apparatus (A: LC/MS/MS, B: Ion—time of flight).

@ NMR 4

HPLCEA el g8 3% 71 &1 227 peak®= AAste], dAx7]aH 3 (NMR
spectroscopy) =  °ol&3to]  FrkE  EAS  EAMEGth A" AIEE 0.6mle
methanol—d4 (contain 0.03v/v% TMS)e| 5o NMR tube(NES—600, Japan)°l %31 %
NMR 300mHzZ 1HEZ E48t3th # 242 'H, C spectrume Fal £49 F7% 5
a9, w4 FHe A tid ARE ©@Asta, B g4 0 5 A4E 5 v 2o
Aokt T2 FQlslr] 9lste] 239l #4 Wl 'H-'H Correlation spectroscopy
(COSY®) 9} 'H-'°C Heteronuclear Correlation spectroscopy (HMPC %)< 28}l t}.

2) A3

7H i FEE3 U oA dTEE 42w

- T s ¢)
""" By 5
.. ]
e » -
1 | ]
. x
B -
fi ” . E ” }E :~a, 3
i = - ] w = ] 3 4
zpgla3 20§ ] : 3 = A
U 508 ¢ 4 WS o —— | B
- J -n i— - L 1] B8 = e EE = [ =
L3
. h} ﬁ}
i
o 5
1 z ] E
. X
v L] g . :
e [ - = -
. E - . - z
wooo g AEE AR (58 g ' 9. | 43 8
- = =S R I s Al 'ﬁ;
"t L1 M L e B P S , T~ P 1 K
- im W W .’-:-:- 1 B - L 2 o [ [ mm 1nm mm nm me mm
A

2 UF 45 222 b) UF D5 F2E o) UT 50% ALE F2E ) UT 50% AL F2E
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= | > [ 1
. . ] L
B) D)
: g c t
. : ¢ | oo
Tie 2 2= 4 =
: | T=22 i = I £ | 5 = B

| o ooy

A) OF 93 0 4S5 F2E B) 95 93 ¢ 45 F2E O DT 93 NLE 50% R F2E
D) U B3 M 50% e

=
glo] ol AZHE ) FadEo® & Z daidzein ¥ genisteing HPLCEA O % H| w3
e
| | 8%
100 L7 Mu o= F== ros ﬂ—’f— EiE HiY ===
} (R 0
N0 o i g ll ? | g‘i‘c’&@
A\ o / bl
- 020 = 6@‘\&@ e‘d@g o | g l
z 5 \I o ' ‘
|J fa| ' &
] o “ & 2 2 3 | |
b z £8 gs (8 5 I3 ag T8 3z | I||
A | o= =2 | 'Iz" . 3 E: 2g \\
B Ty ot ? 2 0 - » 4
s . o . a0 2200 0 @ e 400 ] L o % w0 o
¥ L

50% olgts FZeof °o3te] daidzein ¥ genistein®] FHFEAAY, A oA AuE ol FF

F223) vlaste] UF e=o

B FEARE P FEYE TR

D HPLC &4
AAE Alsi= HPLCE 43t A3 W55 AlZF(Retention Time, Rt)o] 228 ul=
]

Daidzein®} Z¢Fo ™ HPLC AZRvlE 1A E b s1a-E= sl git)

@LC/MS/MS &4
Preparative LCZ 3% Daidzein 3}$ES LC/MS/MSE #4413t A3} Molecular weight

Zte 254.060190m [M+H] &= 254.8, 199.15% &5t}
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Br_T_I_C(_ﬂ e
1750008} 52, éa;éé.foés:
{+)

254 80>137.0

1500008

1250008

1000006

750000

5000004

2500004

=

TTaas 200 225 min
Pesticides Formula Mole'cular lon Precursorion Productions(CE, V)
weight
Daidzein CisH1904 254.06 [M+H]" 254.80 199.15(24) 65.00(54) 137.00(26)

Preparative LCZ AAl® A& LC/MS/MSE A% Ay [M+H] &= 254.8, 199.15%

o

g1t} Formula predictor® 53 A3 #2242 Ci5H1004= Daidzeind =43t 313+
=95 gl

=1

ftlo

@ NMR &4 43}

HPLCEA ol o3l &= 57 JNE 22% peakits AAlste], A7 FEEFH (NMR) &
o] galo] F7tE EAS BAEth 'H spectrumS 3 £429 EFS Foll g AR 9
a7l EAEE FHARE g8 UC ospectrumS £33 9 peakZ UERJE B9
FE5 AR £ Y=, 1 A3 obd g o® yYeglon, B AAE 3184 o] wgk
(Chemical shift, §)o] ¥3Are] Yl daidzein® HA3-S HAOo2H thF ezt u)ok
B 50% olete FZo) 98 F7lE EHo]  Daidzein ¢ #9138 £ gtk 'H NMR
(500 MHz, DMSO—d6), ¢ (ppm); 6.80 (2H, d, J = 8.6 Hz, H-3', 5'C), 6.86 ( 1H,
d, J] =2.1 Hz, H-8C), 6.93 (1H, dd, J = 8.7, 2.1 Hz, H-6C), 7.37(2H, d, ] = 8.6
Hz, H-2', 6'C), 7.96 (1H, d, ] = 8.7 Hz, H-5C), 8.27 (1H, s, H-2C); 13C—NMR
(150 MHz, DMSO—d6) 6 (ppm) :152.8 (C—2), 123.5 (C-3), 174.7 (C—4), 127.3
(C-5), 115.1(C-6), 162.5 (C=7), 102.1 (C-8), 157.2 (C-9), 116.6 (C—10), 122.5
(C-1", 130.1 (C—-2',C—-6", 114.9 (C—3',C-5", 157.4 (C—4"

—_
-LI./_]E’I
0,

o go *
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13C NMR (expanded and assigned)
1H NMR (expanded and assigned)

HO
8
g
: J
2.6 35 e i e e e ae | aes | aes 1 Imz 05
‘ .
’ 1 4 4':59 : 2 2
6 £ 73 | : : oz
-OH \ | I ‘ ” \ s | is b
D R SN S N | ‘ ‘ |
9.6 9:4 ‘ 9:! ‘ !:0 8.8 I.‘E 8.4 B.‘ﬁ 8.0 7.8 7.6 7:4 7.2 7-‘0 5:| IBI‘ . . . " y ot i o o st bbbl ‘ ; ; “I
il P =

1H-13C multiple-bond Correlation(HMBC)

635

r2 ac3

[ |
(ppm); -
7.0 E|
6.80]
%3 6.82 —
26 A < e 604
@) 5.6
€ 6.88 =
6.90
s
92 -
2 8.0 -, 94
= .96 o
8.2
2 = i - a8
8.4 = 00
7.024
T T T T T T . T T T
o 180 150 140 130 120 10 124 122 120 118 116 114 112 110 108 106 104 102
F1 topm) 1 (zpm)
B ric 255 05y 30 MICA scans rom Sampee 1 (Bean_MO2) of BEanpLacents EXTAc_Z5 Wi (Turne Sormy) [Pemp——
v.5e7,
2ssq
v5e7)
e
¥ 3e7)
v2e7]
ver)
1007}
136.4
rsaq
3.0e5,
5
&
a.ges]
7.0es]
&0z
FER
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uh el 8484
AEA} VAR YS BFE W ABA U ALBYEA FFo| Srhskd AnHOow
FABAY EE GBS sh FESA C e Z1) A o] e
EA Pl W wHe 3
of WiopA f WEea] Fe F
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elicitor® =¥t} biotic elicitore AEAFH FAA L} v EF FJAAZ THA] G325
o, 71 wjekell A de] o] &E = AEA FHl Al a4, AEYFUHEd, AEger| &
o] dtedo) oot AeHYE B2 %—0] SlTh. Abiotic elicitordll= 2%, AxX, F714, o5
%, UV, & T3 22 A AES AN ZI= 8 2EHAQRD Fol Q. A EA7}
TAAE QA2 HH A=A -l JJE elqle]l F7HENE oy e} thekst Hro] | zto]
Ax ez AEAL HF AAZo] A T 5 Aok B A7 BYSdEEdES AR HE
A AEE Eoto] HF AR Arbetaxtste AP =49 S 7 5 Sl
oA wekA e A TAE HAseke AW FAAY TR 5 Aol Hesitt

1) AU

7} Abiotic Elicitor (Methyl jasmonate (MJ) #]g])eof wE o] x}thAALE- 2] Shak
HH

F B3 22 wkAl S MS 7] Euix]of TAA 2mg AAZEEHAS #7
T8 5F7F wjeksta, e 65FFE MJE 50, 100, 200 @ 400 MO H=EHZ A
A71el 2 ol Wy F=, 44 F=, 50%°®HE FEF YW 50% WEE F=35
2} 22 kAol FhRE o=, FetH ol W HE3ehE o &9 S
) Biotic Elicitor (UV—AZg]) ol wE o]x}FthARALE 9] e =

g Bz 22 wgAlE MS 7|28 o TAA 2mg A ZHAEAE A7 skl 25T W
T2 557 vjeksta, vk 6575 UV-A &3 33X (20W, Sankyo Denki, d#)E o] &3
o] wjel Oh, 0.5h, 1h, 4h % 8ho & UV—-A¢] xum At 3 Ab71o] Ay o] Wl
=, %‘_4 FZ, 50%M e & 4 50% uﬂE} FEoto] o v 22 kA FHEE
1__(3] a,il_o]t: U] Jﬂl-:ﬂ_sl /] 6]—8]:—— = ]» ]:]-

I
X
>

b
off
-
£
\\)
ol
(@)
jud)
-
o
ol

{f r}o

2) 43
7} Abiotic Elicitor (Methyl jasmonate (MJ) #@])eol w& o]z thAMAME 9] & =4
(&$1: mg/g DW)
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MJ _ .
: FFRExolE | R ot | A=3TE -
Aesn (g | FEEEOIE BRI | AEHTE e g x
Oz 73.86 26.18 32.61 Wk A ol
50 70.12 20.11 25.12 Abiotiec
W 100 69.12 21.87 31.11 - o
=% 200 64.13 23.17 31.26 elicitor  #%
400 50.00 25.12 27.94 2l Methyl
ﬂ 50 69.10 24.31 32.61 jasmonate =
o 2~
=k 100 80.12 20.11 35.12 50. 100. 200
e 200 89.66 21.87 40.78 o
100 71.12 93.17 1212 |= 400 #M
50 118.20 51.39 71.22 o] FLHEE
50%ol &F-& 100 128.99 58.36 82.33 Aelsk &
e 200 146.67 62.15 91.26 s o2z oo
400 138.88 62.55 87.94 - 507 o
50 73.12 23.17 32.61 | OUF
50% | &F& 100 64.13 25.12 25.12 g 2 4
*= 200 50.00 24.31 31.11 50% HErE
400 69.10 20.11 24.10 Ezate] =
B2z WA ARE o E, FPuwols W dsagEe FRs ZsAt. 542
I MJ 200 M AHB ¥ 50% o&s FEo 9% JtERE o, EEtR o]t W HEEek

o] 7t AS FAs3t

}) Biotic Elicitor (UV—=AZg]) o] W& o|x}tfAMabE 2] sheF 54

o Bz mjFAlel Biotic elicitor €59 UV—-AS W Oh, 0.5h, 1h, 4h ¥ 8ho &
A Y F W FE S5 FE 50% oS 5 2 50% WE-E FEEY OF
#Hz2 wSFAY FtRE o=, Tt ot 4 HEdgtE el e SAAY. 445
UV—Ae] ot FAA Aol oA %E 50% oles& FZ¢ os Jt2Ewol=, ZR o=
2 #Em3keko] =7k AS gelslgith. UV-AES 0.5h Aol 9sle] 72 E o=, HiE 3}
=0 ol tizTtell vl S7tetr] A&kl om, 4h Aol osto] FhEE molE, EehH

o= W w sHEEe GO FFol Y Fustatel FEE A HAT £ YAk

($1:mg/g DW)
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UV—A | FtZExolE | Zgfhyolt ¥ =3t =
Oh 34 32 45
0.5h 37 37 63
i 2h 43 36 72
=% 4h 46 37 72
8h 44 38 79
0.5h 34 32 45
adF 2h 37 37 63 = o=
=z 4h 43 36 72 2. % A=
8h 16 37 792 2 g ]
0.5h 54 38 79 824 H37}
50%gke | 2h 100 80 130
=z 4h 130 160 250 o
8h 80 76 150 7k e
0.5h 43 37 57 =2 3% =
50%WEre | 2h 42 39 67 2
=% 4h 45 36 80
8h 46 35 89
D ATy
H
= ¥ S Foline—Ciocalteu reagent?’} ¥y Bl 2A wjF FEHE9 F HEEAo
os #FAHHEA ZEW FMow WA= Foline—Ciocalteu ' (Foling}t Ciocalteu,
1927)9) 71%8 Ali 5 (20062)¢) PHE olg3tl ¥ dAE VL YA} FEED ¥

e =

548N 0.05mlell THF 2.556ml& H7FSH H, 2N Folin—Ciocalteu reagent £ (10
time dilution; Sigma chemical CO., St. Louis, MO, USA) 0.1 mlS H7}stgth 6% H &
Fhel 20% (w/v) NaCOs&< 0.5ml& 7k § 307t ehdez WA th& 760 nm 3
oA FFEE FA3AT)

EEEHEE garlic acids AREsIloM, & da FF=

mg - g ' - DW= et

2) A3

c 5 50

500 5000 (ug/mi)

50% 0jEtE T8

C (ug/mi)
L A
|

5000

5
4
et
=

50 500
i%lﬁ
s
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50% DjEHE F8 |
A ba
50 ¢ g/ml 250 ¢ g/ml 500 y g/ml
Y F= 144.6 457.6 901.5
Ar F= 223.0 328.4 583.0
50% ol¥ta F= 62.3 388.4 530.0



| 50% Mge % | 27.6 | 3146 | 553.0 |

50 1 g/ml 250 £ g/ml 500 z g/ml
s F= 20.7 123.8 206.1
A5 F= 15.3 57.6 130.7
50% olets = 32.3 164.6 219.2
50% Were = 38.4 183.8 353.0

1) A3y
T ez xza kAl e i Axe] tidt 54 (Cytotoxicity) &35 Lolr 7] fske], QI3+
2+ A M E (keratinocyte, HaCaT) s ShopA|EF28o| A B wlolx wfokslsich. Z; Al

ZE 1x10'cells/mle) FEZ 3te] 24 well wlgge] HEaich A= 10 % FBSE ¢
g DMEM (Dubelcco'S Modified Eagle Medium, BRL,USA)S AH§-3kSith. 10% FBSE
ot DMEMeIA 4841t wjeksto] mjok87] izl 25 ~ 30%wha W™, 4704 5
o) 93 T wFxA WA 5 pg/ml, 50 xg/ml, 500 gzg/ml, 5000 gg/ml T-FH
FBS—free DMEMCS 2 wA3to] 24417 o wjeksliet wiek & 3—(4,5-tmdE|o}ZE-2—
o)-25-tHd HEZZS BE3tE (MTT, Sigma M5655, USA) €9 (2.5 mg/mD &
50ut A7Fetal 3AIFEr FUtE wigE & Aede AAsta, A4 well 3 200 wle
Dimethylsulfoxide (DMSO, Sigma D2650, USA)&dS 713t & 2057F wHbste] A4«
¥ =2vlz(formazan) 23S =2 2, 100u 2ES 96 well & F3l9] Enzyme—Linked
Immunosorbent Assay (ELISA)E 570 nm oA T3 EE =489t v8 AlEo] st
Cytotoxicitye w7 & AFEst U279 53 A& 7ITC 2 37| F8hde g} AAk

L=
U=
shel My EASHGA

o
\a

ut
lo 4

[Pk 1
AEEAEF@) = [(ABZ FE - b2z F42)/dxzd F2E] x100
2) A%

A7 A2 A A A AE (keratinocyte) & ©]€-3F Cytotoxicity (M225A4) ol vl X= FFAH
A3}, 5 pg/ml, 50 xg/ml, 500 pg/ml, 5000 pg/mle] Wi+ ElxxZ wd+==5 A2l
S A, W FEY A5 FE0 s B Rl AlESAS Holx ¢kokt) Wk,
50% °olets F=2 A%, 500 pg/ml o]7¢e] XA 40% o174 A4S Hol7] Al&Fe
[e) s

W, 50% HWEELS] ALoE 5000 pgg/ml A7 XA 50% AEZEAALS BT

_55_



ha
(=]
e
L=]

100 - = = .,—..1':':' -
) : x )
?: B0 = 80
= 4 5
5 60 | " = 60 %
s - 3 .
= 40 7 — 40
L ] 0
20 20
o 1 L o
Contral  Sug/ml  SOug/ml  S00ug/ml S000ugiml Control  Sugiml  SDug/ml  S00ugiml S000ug/ml
50% Ethanol =§ 50% Methanol S8
o i
20 ; N
i T 120
100 x " = 109 - = * 5
3 = - = .
= 80+ a; a0 4 :
o =
G s 60
[ @
=, 40 - S 40 4
o )
—— o

L5
(=N =

Fad
(=} (=]

Control  Sbgfml  S0ugimi - 500uQmE SO00ugym| Control  Sugiml  Slugiml  S00ugmi S000ug/mi
v =E W4 58

(ep < 0,05 and ** p < 0.01)
t}. DPPH radical 2A &3 A%

1) A3y
ﬂa‘j 1,1—diphenyl—2—picryl hydrazyl (DPPH, Sigma D9132—1G, USA) & ol &< ol A
Aete s WSk, i B E A vk FEEC A HER St A Y Az
9] eFo] o= AE A=A (Rt A8 Al & gRlsto s dAakst anE ZheA
g ottt AfHTZE AAEY HAPS Kim & (Kor. J. Pharmacogn., 24(4),
299-303(1993)) 2| W= g 2O FH, oA &t AH-g-ahr) Zrel
DPPH (1,1 —diphenyl—2—picryl hydrazyl, Sigma D9132—1G, USA)A|2kS A3 0.2
mM DPPH £ (Blankgl ¢+ o€+&) 150 woll Ul exx24 v 558 5 pg/ml, 50
rg/ml, 500 xg/ml, 5000 pg/ml 57t HEE GG E= A &sto], o] 52 z+2F 150 w3
2

7bsto] E3telar, A oA 3087 A8 5 517 nmol|A] EFEE =459 Ad L9 UxT
of 3t FFE =4 T eSS AnE 5% B3 AMES xRy TH AEE VFoR

W g 3o

[5:8H4 2] 2 o) &410] AT 27 B4 E3E Tarel 1 ARE Y

A 22 2 &% (%) = 1- [(A¥7 FFE-Blank F3%)/tx79 F3%] X 100

2) A7
4744 e & FEH oiF 2dMS FEES 5 pg/ml, 50 gg/ml, 500 xg/ml, 5000
rg/ml 5o At LS LASE e eS 548 Ay, DPPHe 9% datslse
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L=

T R ) o - & s o
cortrd  begimd gl 10apied 200ugimd EO0ugivl BO00Gm
-30 1

sl g Ehugired  B00ugiel TO0ugiml  EO0ug'msl SOO0

£0 -

-1

Free Radical Seavange Effect (%)
ks 3 a
Froe Radical Scavange EMMed %)

=130

-180 i - 4
0% ATE 58 i 50% Methanol 2§

s Suglel Slugfed ID0upied 200upimd S00ugied S000cg
=30 -

wrtd Bl Bgied  D0ugied M000fml  BO0GSSwl  S000Ggw

-0
=90

=120

Free Radical Scavenge EfMect (%)
Frae Radical Scavenge EMfecl (%)

-150 + -150 -+

PR T

(«p < 0.05 and ** p < 0.01)
dHA skt 53], 5000 pg/ml sEoM= FEE L4 AZR AL Lol

=y
2. A UolAl oA &3} ol o gk v]w g 3 A E

D A=y
ﬂ]—r ﬂbjr 21l & —ir%%fl] n g S Flekr] 28, A elA BlZ41 (Tyrosine) o] 2=
S HA =eFE 49 §ZAUA (Tyrosinase) 2 7]

*‘O] oqxﬂﬂﬂ I% = AAFoZH EEAl] Ab
sheo] HEpdolgl=

Biochem., 24:16 .
g Bt FE2= pg/ml, 50 pg/ml, 500 pg/ml, 5000 pg/ml FE7F &=
= 96 d-Zo]Eo Y11, 100mMY AF ¥AHOIE &% (pH 6.8) = 2200, 1.5mM L—FE]
A G A0uE B2 3 A E B ZA YA (1,500units/ml, Sigma) S 20E 3 7}8ke] 37T
o A 2047F WHEAIZ F 0.2 mlS F8to] 96 ¥ ZHo|E (well plate) ol %7111, nfo] A= Z4
o]E #E 7] (Microplate reader) & AFE3}o] 490nmollA] SF =5 =4 3o] gl ZA| Ao ot
Al &S ST HEZAIYA (Tyrosinase) 8] 7150 GAHE Al v w73 ==
ARGSE 2T e 53 A EE VR MEEE AT

[._’_61—/\] 3]

ANE (%) = 1-[(AI T+ FF 5 —Blank F35) /279 &3 5] X 100

H
)—A
(@)}
pO
—
O
(@)}
(@)}
N—

o1 o
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2)4 3
471 el o8] %8 oF 24U 22EL 5 pg/ml, 50 pg/ml, 500 pg/ml, 5000
pe/ml FEAe] BZA oA oAle] oF wwWEdE S45 A, vMEE selsty
w3k,

54 94
= 74 £
B g
i 54 54
5 g
= 34 = 34
o o
= o
€14 £ 14
= ! T T = T N T = 1 _5 + T - = T T - 1
-6 contral Sug/ml  SOwg/ml  S00ug/ml SO00ugimi control Sug/ml  S0ug‘ml  500ugfml  5000ug/mi
LH A4 2 ==
oTT= g
2T T =
94 o4
)
— .74
E 7 5
wea 2k}
(=] M
Lk]
Eﬁ o4 tE a4
- 2 32
S 34 =
oul i
'.E 14 £ 14
B + k- == T 6 + T - T T T = T =
6 control  Sug/md  50ug'ml  500ug‘ml 5000ug/ml control  Sug/ml  SOug/ml  500ug/ml S000ug/mi
50% EtOH 50% Methanol

vl Procollagen &/del 93t 5 /1A a3

A

A

01@@%°}*1]£(Human Skin Fibroblast)E 37C, 5% COy wWl&7]oA st S5
3= AE weE7IWel] 10% FBS, Penicillin(50U/ml), Streptomycin(50/ml) & 3H3l=
DMEM (Dulbecco's Modified Eagle's Medium, Gibco, USA) o2 #Hjeksle], 1x10°7)/ml=
24 well plateo] 5000 2 +F3%F Uy 24A1ZF v eketdtt. diz (DMEM 81#]) 3} o+ Ej
HzAF =5 2425 pg/ml, 50 pg/ml, 500 gg/ml, 5000 pg/ml EE= 53 vjA
5 WAL 48AE]E 37C, 5% CO2 wik7]olA mjefstltt. 48413 §-, wiA 8] s 2
ZF 20ut & FH3 Procollagen Type I C—Peptide EIA Kit(PICP, Takara, Cat No.
ol g3lo] =HsrozR A=ZE TAE procollagen A4S =SA3AT. PICPYFS
ng/10°AIZE faatglon, at7] k2o wet Aabste] o1 Avbes FEel veEhdoleh
2) A3

l' :[o

3}
=4

O
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& *
* .
b -
E;;;. * ut T8
- = =
E & ¥ ¥
s . =
3] £
% 5
gzz I Wil ol ] M0l TRy b S gl Wl 000aie TG Ong
DsniEg &g Subi L
3 ry 3 .
™ i m :
*
Fi Tu =
] > [
i - : - Fum
L ¥
A L . —1
O3 S g Wi Kl TeRRMegel) gz Suginl Hgl Wit el TRl
TEY gs3g
—
(*p < 0.05 and ** p < 0.01)
71 F 4oA =7 g Skl FEW wet diF HFAzAYGFE A glete] Procollagen
A FS gttt d3=, 50% ol 29 45 dF Hiazdmys 58 Ad 5
=7F F7hgel wet Procollagen @A @0l S718E & F At dF F29 A=

Procollagen® <7F7F wH|etla, W4 F59 499 50% #WeE 4 T4 #4d
9l%= Procollagen &4 ol é‘%% A
vl INOS &4 Adfo o3t A5 A Ald

1) A=y

AF ] A A ER] Raw264.7 AEE o] §ato] Q1A C®E FEIAY 5o oA adiEs ¢
ol® 7] 93te], INOS7F E9UA &2 10% FBS—DMEM (Fetal Bovine Serum, AEjo}d A,
Dulbecco's Modified Eagle Medium, GIBCOAP #lA|e] 1X10°AXEE HEAA 24 well
platee] AFato] FAAIZATE 24417 5, 4714 FEH o =8 T HI=AuwS F
=% 212} 5 pg/ml, 50 gg/ml, 500 gg/ml, 5000 xg/ml FEHE X gste] 18A)7F wfek
% 1 pg/mle Lipopolysaccharide (Sigmarh)E A zlstod 24A17F F<F aj st 1 F,
NS 3lste] 96 well plateoﬂ 100 w0 231 Griess reagent (Sigmarb) S &% 7}
oA 10%7F 7FEA 59 Fo] 570 nmolA FHE=E 543}t Sodium Nitrite
EFHOE st ARAS At 7 AEE Wik F9 Nitric Oxide®] A F= o
= 1popolysacchar1de A gt 79 Nitric Oxide?] S 100%= st 72} AJ529
FEES 7oAt

ol

&
o

32 Mm St oy [ N
2

R
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B, 53], 100 ppm &
el

e Cell Viability (%)  =—s=NO Preduction (uM)

120 10 15
100 _ 10 3
; 3 5=
¥ 80 ;p B0 4 E:
s = z &
2 o
g e 2 & g
: 2 13
3 £ i8
S g Y y
0 e ! . —. " .
ED oxz Sugiml S0wgiml  500pgiml  S00Oug/m indomethacir gx3 =3 Sugiml SOpgml  S00ugiml  S000pgm Tndomethacn
Ui (100uM]}
c
AT R G Ee C) CHS ER%te§Y 50% EtOH S8
! o
100 it
7 z
iow g @
] ILPS , g e
5
) g o
4
= 0
[ at
azz Suglml Shugiml  S00ugim  S000pgim Indarmethacit
o [L00uM)
B) CHF EfX Y B FEE D) CHT EAZt QY S0% MHOH FEE

(xp < 0.05and ** p < 0.01)

3. O BFEA W FEE e Gt FEY B}
S$4F Az UF aRxzd W FER AF ¥ Gust B GG 2HL
Real—Time PCR& &3lo] 43 3}3it}.

7b ZFeball Aol #-st f-d2F (Procollagen) @ ¥

)

2 APEE Aol 2T (CCDI86Y,  Fibroblast) ollAl  Febzl e &
Procollagen 4%} WHAHEE mRNA FFolA &Ist= wolt)h. JAZHA oA E
(CCD986sk, fibroblast)E Dulbecco's Modified Eagle's Medium(DMEM), 10% Fatal
bovine serum(FBS), 1% Antibiotic—Antimycotic(GIBCO, Cat.# 15240-062)3 %7
100 mm/60.1 cm?® culture dishollX 37T, 5% COx°] Ao 2 wdstth AZHI fF-oFAl
¥7F 100%°]% confluence € uw 96 well plated] 5X10° cells/well 53 & M Zn]jof %
7oAl confluence”t 100%°]7 wiefo] =W wix]E AAS ths DMEM free HIA (FBSE
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EgtebA] ok wiADE wE F AFEAQ diF HA3xRA WS FEEET FEE
FEE)S T5HE S5ppm, 50ppm, 500ppm e E Attt I = 24A1%F MEwieF X
A F7F wieFstel 7ZF EAdol 5 #d {AAR] Collagen (PCOLCE, Procollagen
C—endopeptidase enhancer) 2] @& of ojwst gaFo] Q== H}t} AJPHH-S Real—time
PCR ¥+ F3dstH, I Ag <A+ ofdiel #Zv. RNA isolation FastLane Cell
one—step buffer set(QIAGEN 216213)& o]&sIth. wixX& AASH M X= FCW (cell
wash buffer)® A& 3sta, 50 mle] cell processing mixture (Buffer FCPLo] #7}%
Buffer FCPWell gDNA Wipeout buffers F7}st mixture) S F7ste] A 2oA 513t
incubation 3F3ITh ©] ¥ A ZE E—tubel &3 F 75 TeollA 5&3F RE&AIZ T PCOLCE
of FAA WHFS EAEHY] flste] AV]el FEF mRNAE cDNAE @/d3k= Reverse
transcription ©@AIE AA A4 H cDNAE templateZ3Fe] 2X QuantiTect SYBR Green
RT—PCR Master mix2 mji7del w2} Rotor Gene Q Real—time PCR Machine (Qiagen
i) O % R TE Ao AFE3 primers< QiagenAlte] QuantiTect primer assaysE A}
L3kt 4SS Housekeeping gene(GAPDH, Cat.#QT01192646%  Normalization$l
t}. Real—time PCR %2 23

Step Time Temperature
Reverse transcription 30min 50T
FCR inii:i“al activation 15min 95T
step
3—step cycling:

Denaturation losec 94T
Annealing 30zec 60T
Extension 30sec 72T

Number of cyeles 40

Al Ao #odst= Procollagen® mRNAS 2d &S Real-Time PCRS
AT dFHS 47 FEEY JdEE FEES FEEE AR A9 A FEEY
-+ 5, 500ppmell A thzarel vl L © )

3 oerE FEES M 47 Sppme FEE A AP AL 2P LR SISt
27 S7hekell wWet Procollagen®] 'Fwro] HAk aghs Elsh3ith,

U Al g4 x4 #dd A2 (TGF—beta 1) 23 29
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2.5

15

mCiGEfz By SGE
. m LS ES} EOH 28 E
o- I
o

pPpm &0 ppm 500 ppm

Realative concentration of PCOLCE
w

(ep < 0.05and ** p < 0.01)

D A=y
TGF—beta 1(Transforming growth factor beta 1)+ UTFF3F /2] AL 5o ZHE31o] A
o, #3283 A 24S 248k AT TGF—beta 1 282 TGF—alpha
] H Td¥ v ddA e, 9 9 Fyd *37] ”7_‘15—"‘ 3| Eehes el o
AxF 9l o] EFple] oJgt A A IHS FHHshes T2 TS FUTh

2 QM F-obM EF(CCDI86Y, Fibroblast) oA TGFE—beta 1 #%#Fe] HdA ==
mRNA oA EQlst= WHolt, A f-obA 3 (CCDI86sk, fibroblast)E Dulbecco's
Modified  Eagle's  Medium(DMEM), 10%  Fatal bovine serum(FBS), 1%
Antibiotic—Antimycotic (GIBCO, Cat.# 15240-062)3 374 100 mm/60.1 cm? culture
dishe|A] 37T, 5% CO2% o= Hﬂok’é}oﬂ‘ﬂr A F-oFAIE7F 100%°1% confluence &
] 96 well plate®] 5X10° cells/well &F38 = Axujek 274 confluence”’} 100%°] %%
Hj kol =™ wiA|E A AT 5 DMEM free WA (FBSE E3shA4] ¢k mMiADE wd 5 A
A4 T B3z Y FE2E(EF FE2&, s FE28)& 5EE Sppm, 50ppm,
500ppmo. 2 A3kt 1 F 24A1F AlEA|F Z2AANA F7F ajerste] zF 4] A
= 45k 8 TGF-beta 19 #dol| omst o] J=A Bk AU
Real—time PCR W& F33stH, 71 Al +A+= ofdlel 2. RNA isolations FastLane
Cell one—step buffer set(QIAGEN 216213)Z o]&3}3it}.

>~:,>4:r.{]1
>~

o

AN

Step Time Temperature
Reverse transcription 30min 50T
PCR iﬂitiﬂal activation 1566 05

step
3-—step cycling:

Denaturation 13sec a4t
Annealing 30sec 80T
Extenzion 30sec 72¢

Number of cvcles 40

Wi xS A A% AlEE= FCW(cell wash buffer)2 A|&3ta, 50 mle cell processing
mixture (Buffer FCPL©¢] #7}¥l Buffer FCPWel] gDNA Wipeout buffers *7}3k
mixture) = A7}sle] AL2o|A] 587t incubation dFTF ©] & A EEF E—tubeo] =71
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75 CollA 5&3F Wh-gA AT TGF—beta 18] FAAF LdAZFE A7) flate] A7lelA +
=3 mRNAZE cDNAZ 3¥Asl= Reverse transcription ©AS 71 A4 E cDNAE
template 23] 2X QuantiTect SYBR Green RT—PCR Master mix2 vwlywdel| wz}
Rotor Gene Q Real—time PCR Machine (Qiageniit) 22 Z13s}ict. Ao A3t
primers< QiagenAl?] QuantiTect primer assays® AFE3FSIth W& S22 Housekeeping
gene (GAPDH, Cat.#QT01192646% Normalization%1t}. Real—time PCR Zd2 99 &
=3

2) A
'-'E 08 %
s EOSEI G FEE
E s ECEET eon BB
_E oa
E oz
o
E3 Sppm S0 ppm S00ppm
(xp < 0.05 and ** p < 0.01)
Aze) #9, #3t a2z A B4 2EstE FFAA TGF-beta 19 mRNAS 4
= Real-Time PCR2 o|&3 w3t dFels A4 FE253 oiE F53=22 &
THE AYst A9 4 FEEY B dx2Td vud] Bgs W sEEE Z AolE B
ojA = ettt Wi diFHiE CiE FEEC A¢ dxad HlwsRY Sppm R A
S Agol A e® 9t TGF—beta 19 W@ o] F71shs &1 = k. 1281 &
£ F7hel whek TGF-beta 19 Wdlse] gash: 43e math

Sirtuin< "giﬂ W Z=A3}l= histone deacetylase =& mono-—ribosyltransferase fiﬁ:%’f"é
sk, A Be AEe EAske sl dvd 4% delA
Azre] AARS x4dek apoptosisét AEHA A G| dAudtia %‘Ei
Abel A ZEE At o3 TS Fdsith dES FEl vuE
i sirtuine 341'?—9} o] westE oAlstal oy Al thatel MEAEE s %Z]Q T
A =S Tk 2 /\]fﬁ% 7H ol Al EE5 (CCD986L}, Fibroblast) ol A sirtuin 6 %=}
° 5 mRNA FFolA @lst= wHolth, A7 oM (CCD986sk, fibroblast)
= Dulbecco's Modified Eagle's Medium (DMEM), 10% Fatal bovine serum(FBS), 1%
Antibiotic—Antimycotic (GIBCO, Cat.# 15240—-062)¥ 37 100 mm/60.1 cm? culture
disholA 37T, 5% CO»9 Ao =z wjksldct. 17 FolAlE7F 100%°]% confluence =
) 96 well plateel] 5X10% cells/well 538 = AxEujeF 2714 confluence’} 100%°]%%
Hjoko] Hw wjAE A AF b3 DMEM free ¥lA (FBSE L &3HA] & wixD 2 wd F A

2
30
o
2
_l_4 ¢
N
:Vé:‘o
>
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HAEAR T HJ32A g FE2E(EF F2E, oS 58S sEHE Sppm, BOppm
500ppm o & A2l stk 1 F 24AF Al EueF A F7) wioFste] 7 Bdo] Hy-
At AHH FAARD sirtuin 69 Eeo] AwWIt FFo] A=A Kk ]@‘jo”ﬁ%
Real—time PCR & 33, 1 Ad A+ o9t £tk RNA isolation FastLane
Cell one—step buffer set(QIAGEN 216213)% co|&3st3ith. wix& AAS AxLe=
FCW (cell wash buffer) 2 A% 3}3l, 50 ml®| cell processing mixture (Buffer FCPLo] 3
7} Buffer FCPWell gDNA Wipeout bufferZ %7}?‘5} mixture) & F7}sto] AoA 53t
incubation 3}¢it}. o] & AZE-E E—tubeel &3 & 75 TellA 5&3F ¥H-&AIF T sirtuin 6
o AR HHAFS A f8te] Il FEF mRNAE cDNAE A3k Reverse
transcription @AIE AX TAAE cDNAE template®Z3te] 2X QuantiTect SYBR Green
RT—-PCR Master mix® mjwde] wz} Rotor Gene Q Real—time PCR Machine (Qiagen
iit) &2 AT Ao ALL3t primers< QiagenAlt?] QuantiTect primer assaysE A}
L3kt 4382 Housekeeping gene(GAPDH, Cat.#QT01192646%  Normalization%l
t}. Real—time PCR Z71-& th&3 2

Step Time Temperature
Reverse transcription 30min 50T
CR initial activati - i
PCR initial activation 15min 05C

step

3—step cyvcling:

Denaturation 15sec 94T
Annealing 30sec 80T
Extension 30sec 72T

Number of cycles 40

2) A

Lid

Realative concontration of SIRT &

j=3 5 ppm 50 ppm 500 ppen

(xp < 0.05 and ** p < 0.01)
s)3sh muke] wskg oAlety ofuiA djAtet AXAEE A FAGE O dvd Fd
ARl sirtuin 6 (SIRT-6) ¢ mRNA W& ZHFE Real-Time PCRS o] &3l
FHHR A7 FEES EgE FEES vREE AYE A9 A FEEY B Uz

Sk= ol Sppm FEE A AFLolM A 254 Jre SIRT-69 23
S7hEE RS B3 FE7F el weEl SIRT-69] AT E dashs 3d= Bl
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gl = 50ppmoll Atz waws ol 4

%l_"
ol

2
2o

o} collagen?} 22> WA= 9§ &8€E fAstL F59 NS =FE
MMPs (Matrix Mmetalloproteinases) = collagens #3] 3l Z4E5E MMPsE9 4%
AAFezN FARrestE =ZFAY AAAZL F Aok B AP JAA oA EF (CCDI86
t, Fibroblast) oA MMP—1, MMP-3 {3328 @4 =5 mRNA oA &dsts WU
o]t}. QI A - oFA 3£ (CCDI986sk, fibroblast)S  Dulbecco's  Modified  Eagle's
Medium (DMEM), 10% Fatal bovine serum(FBS), 1% Antibiotic—Antimycotic(GIBCO,
Cat.# 15240-062)3% 7 100 mm/60.1 cm? culture dishellA 37T, 5% CO.8 o
2 ujeksldth. A GOl EIE 100%0]% confluence 2 Wl 96 well plated] 5X10°
cells/well #F38F 3 A EujF Z7Ao]A confluence”} 100%°]% vioFo] = v & #| A3t
T DMEM free ®jA (FBSE ¥3talA] o= wix) 2 w3k & AIFE4 diF gizz2]
S FEEET FEE, e FEE)S F2UE S5ppm, 50ppm, 500ppm e E A 2] o] .
I % 24X AlEdieE zxelA F7F wiekste] 24 =4o] dHmsiel wEE FAel
MMP—1, MMP—3¢] &@ol ojmgt o] Ql=A Bokth AW Real—time PCR W&
T35y, 1 A3 &A= ofglet Zth RNA isolatione FastLane Cell one—step buffer
set(QIAGEN 216213) & o] &3tqltt. ujA & AASE AM3E= FCW (cell wash buffer) Al ¥
3F11, 50 mle cell processing mixture (Buffer FCPLe| #H7}¥ Buffer FCPWe| gDNA
Wipeout buffers 7}t mixture) S F7sto] A oA 5%t incubation 3ttt ©] 3 Al
2% E—tubec] &3 F 75 TolA 5&1t #4151t MMP—1, MMP—-39] #x4 2d®s
BXE7] 98te] Aol A 32E3F mRNAS cDNAE A8l Reverse transcription THAS
AA ¥ cDNAZE template®3}o] 2X QuantiTect SYBR Green RT—PCR Master mix
o] w7 w} Rotor Gene Q Real—time PCR Machine (Qiagenjilt) &2 &t A
ol AFE-3F primers< QiagenAl®] QuantiTect primer assays® AFESFYITH Hd &2
Housekeeping gene (GAPDH, Cat.#QT01192646% Normalization%th. Real—time PCR
1S g5 2ok

Step Time Temperature
Reverse transcrintion 30min 50T
FPCR inii:i_al activation 156 a5
step
3—stepcycling:

Denaturation 15sec 94T
Annealing 30zec 60T
Extension 30sec 72¢

Number of cvcles 40
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2) A

a
* * 13
: 13
i *
" BLFEG T+ 5B E o4 3 BSFEHN T+ S5 E
RSB eoH SRE o0& BOSFEI eoH SR E
i *
A Eh
a i i i a i i i

iz Spem  SDppm  S00ppm iz Spem  S0ppm  500ppm

=1 o o
b ™ ™ - ke |
*

Bealiibse concentration of MME 1
=
ke

Realitise concentration of MMEP-3
o

o O

(ep < 0.05 and ** p < 0.01)
w3ty 9 FEEA Y AH3E AdPo] 9= collageng Ea9 AdE MMP-1, MMP—-39
S Real-Time PCR& ©] &3] vt Asisitt. tFez 95 F259 o

FEES TEHEE At 4y 44 FEE9 49+ MMP-1, MMP-3 Wd&o] &

3

=
Z.
e
i3
r_ou{_'4
off

1) A=y

TIMP—1(Tissue Inhibitor of MetalloProteinase 1)< 3404 &5
et A W Ael EARA w=skel oI A=l oJFh kst 9 AE &
I 249 FAE Adfists AlE B QAtolth kel F52 FAdo Holshe o AR
245 Adfete] FES S F de A Fws) Ao 7 oA 1307 oAl 32
(CCDY86M, Fibroblast) olA TIMP—1 3128 BHAGEE mRNA FEolA Flshs Wy
o]t}, Q1 7H oA 3£ (CCD9865sk, fibroblast) & Dulbecco's Modified  Eagle's
Medium (DMEM), 10% Fatal bovine serum(FBS), 1% Antibiotic—Antimycotic(GIBCO,
Cat.# 15240-062) 3% 37 100 mm/60.1 cm? culture dishellA 37T, 5% C0.° o
2 uekslgleh. A SO ET 100%01%F confluence 2 W 96 well plated] 5X10°
cells/well 3k & A ZujoF oA confluence’} 100%°]% vijoko] = wijx]E #|A 3t
ot DMEM free HiX|(FBSE XE3tetA] = vl = e & AP =4l diF 3z )

=
ro ¢
(0]
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!
flio
4o
e
I
ftlo
off
kit
e
il
Ol

g = ppm, 50ppm, 500ppm S 2 A 2]} 3itt.
1% 24X AEAF =M F7F ajeketo] ZF EAo] w=3kst 52 P #ojdte o
WARHELE Adfsts FAAQ TIMP-12 2&o] ojufdt JFo] A Hokrh AlHW
ML& Real-time PCR W& sy, 1 Ad =M= ofgiel Ztl. RNA isolation
FastLane Cell one—step buffer set(QIAGEN 216213)%& o] &3ttt wiA| & A|ATE M
+ FCW (cell wash buffer) 2 A#3}a1, 50 mle] cell processing mixture (Buffer FCPLO]
A 7he Buffer FCPWe gDNA Wipeout bufferg Z7}8 mixture) & Z7}ste] Ao 548
ZF incubation &F3ITh ©] § AJZE E—tubeo] &3 § 75 CTellA 57 wH-&AIZTh TIMP1
of FAA BHAFS A flste]l A7l FE3 mRNAE cDNAE AJ38H= Reverse
transcription ©@AIE Ax IAHH cDNAZ templateE3to] 2X QuantiTect SYBR Green
RT—PCR Master mix2 wFde] we}l Rotor Gene Q Real—time PCR Machine (Qiagen
iit) &2 AT Ao ALL3t primers< QiagenAlt?] QuantiTect primer assaysE A}
falh &S Housekeeping gene (GAPDH, Cat.#QT01192646%  Normalization$}
t}. Real—time PCR 272 th23 Zu},

Step Time Temperature
Reverse transeription 30min 20T
FCR ini'[i;.tleapctivarion 15min 95
3—step cycling:

Denaturation l3sec 94T
Annealing 30sec 60T
Esxtension 30szec 72¢

Number of cycles 40

2) A3}

[
-]

[
R BB

ECFET B B E
B Oy FERIErOH SRE

Realtive concentration of TIMPL
o o o o
LU [

HEz Sppm  SOppm  S500ppm

{&p < 0,05 and ** p < 0.00)

wslsl FEe GAol wolal: WAL ELE Adetd FES oW 5 ol AA @
S|
g

=3} ARl TIMP—-19] mRNA W& &S Real-Time PCRE o] 83l vl &4 sttt &l
=

F AdF FEEY A FEES FEEE A A9 F FEEY BE R4
L —

of s FeiH o oF 1AMAE Skt P4 Rl



vl M| EZ 3o #odsh= AR (p21, ple) W AF

D Ay
p219] W& AEFHo] ATl 7 AT Srlste] 3] wdkek Al FEoM = ofd
/‘ﬂﬁir/} °F 10~20vd = ol wddtt. p21e o] w3k X3 FQash =
Aotk =3 pl6o] HAE w3t s HlHsA SUFs o 2 AP 1A
(CCD986Ur Fibroblast) o4l p21, pl6 A2 FHAH TS mRNA F=oA =<l
o]t} QA1 7H oA 3£ (CCD9865sk, fibroblast) & Dulbecco's Modified Eagle'
Medium (DMEM), 10% Fatal bovine serum(FBS), 1% Antibiotic—Antimycotic(GIBCO,
Cat.# 15240-062)3% 7 100 mm/60.1 cm? culture dishellA 37T, 5% CO.° xHo
2 ujekstglth QP SolA Y7 100%9]% confluence 2w 96 well plated] 5X10°
cells/well &3t & AZujF 7oA confluence”} 100%°]% vieFo] ™ wiA] & #| A3
ot DMEM free HiX|(FBSE XE3helA] = wix) = e & A|P=4l diF Hxx2 )
F FEEQ@F FEE, GRS FEE)S FEUE Sppm, 50ppm, 500ppm O E A 25kl ).
% 24XNZE AsERlYE ZxdellA F7F wiekste] 2 E-ol AlE k3o #ofsteE FAkel
p21, pl69] W&o oJust JFo] QA Btk A|FYHL Real-time PCR M-S 33}
o, 1 AY =M= ok#lel #Ztlh. RNA isolation FastLane Cell one—step buffer
set(QIAGEN 216213) & o]&3tatt. ux] & A AsH MxEe FCW (cell wash buffer) 2 Al 4
3t31, 50 mle] cell processing mixture (Buffer FCPLo] H7}¥ Buffer FCPWel gDNA
Wipeout bufferE F7Fst mixture) & d7Fsto] A2l A 537t incubation dF3ITE ©] 3 Af
2% E—tubedl &3 F 75 CollA 5&3F vESAIZ p2l, pl62] #4AAF HdZS B4
Qsto] Ab7)ol A FE3 mRNAZS cDNAR A8l Reverse transcription @AS 7% g
¥l cDNAZE templateZ3}te] 2X QuantiTect SYBR Green RT—PCR Master mix2 "+
Ao w2} Rotor Gene Q Real—time PCR Machine (Qiagenjil) &2 ZIsislAty. Ao A}
23t primerE< QiagenAt?] QuantiTect primer assays® AFE3Sth 232
Housekeeping gene (GAPDH, Cat.#QT01192646% Normalization$%t}. Real—time PCR
231 vs3 2o

Step Time Temperature
Reverse transcription 30min 50T
PCR initial activation 150 95¢C
step
3—step cycling:
Denaturation 15sec 94T
Annealing 30sec 60T
Extension 30sec 72¢
Number of cycles 40
2) A3
M E-3le] #d3h= pl6, p212 mRNA 2dHS Real-Time PCRS o] &3& HlwFA s
o drEE A FEEY Y FEES sEEE A 49 ples wHFEFe A F



™
o+
+

EREHN T FEE
OIS aon REE

LGSEL 94 58 E
BGSE nod 288

Reabilive concentralion of p2l
- e ™

Reaktive concentration of plé
o a o o -
ko

o
o
|

=3 S ppm SOppm 500 ppm W=z 5 pam SOppm  S00pom

(ep < 0.05and ™ p < 0.01)
4. F(@)F A=A vk FEE 74 HEel oot bdA Hb E A E AE A
@R aREd WG FE2 QA WP FA Ax DAY A

D A3y

g Aol FHJdAFME 4] Common Bean Placenta Culture Extract / Pea Placenta
Culture Extract / Black Bean Placenta Culture Extract® 1A 3]3-o that 724 4=
shelstuat 2 AFE AAEATE v 20~504191 RS W F vy HAgo] gl A
o= @ufo]l o=t elX ¢] Common Bean Placenta Culture Extract / Pea Placenta
Culture Extract / Black Bean Placenta Culture Extractel] that <14 33 2 ¥ 9 7t
2 AdS AAET FAAIEAS] BYJALL F 35ola 1 7 13 gERIYS ALt
I 347 8] AP AlES SRS AP e dste] 25 F<t 53] Induction®® 7
e § 27 Behe FAVIE A ARSI RS Rl AlFEA 20ulE 485k,
48A17H5 < &kt WSl 2SS tE. Finn chamberel filter paper® “&&stil AlE < 20ul
= filter %l loadingstal ¥F-of L2AIZ1 F 3M Micropore Tape® 133t Ald&
A& AE3F Finn chamber= Al@F-9lol 48A1%5<F #1835 & AA AT AA 2443 &
CRA] 48A17F H-25HE 25 FoF 53] WHE &glnt. 25 &t obfdd A A glo] FA71E 7HA

L=
2 39t #4707 A F AYEAES A4d Finn chamber® A@R9sh e )
| F

<
jS T
T Ao AEY W Apate] o ks ARE Bt wH APEA A
5

RS

ofo
-z
1o
=
>
1o
R=}
af
o
oty
e
X
gE
)
AnJ
o
=2
r
[
i
M
off F
N

re

TA &<eH 7= Frosch & Kligman ¥ The Cosmetic, Toiletry, and Fragrance
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220 o2 (g2 | g2a | o2 | 25 | e | PET | U2e | PR (TR0 |2 12|22 13|H 214
25 9/7 | /9 |9/10 | 9/12 | 8/13 | 8/15 | 9/16 | 9/18 | 9/19 | 9/21 | 10/5 | 10/7 | 10/2 |10/11
k=P
o | U
EEEE]
A | O
HAETL
J=ze | U
HEIAN O
EEUE O
olaters O O O O o | o O O
#mges | O O O O - Z
HZHA O O | O O O
AEEY | O o | o O O
EESY
St oo
k=P
=2z} DB |8
Association (CTFA) guidelines WFg 3k o2 7|50l w2t 3 718k o).
< Recording of patch test reactions >
7= Grade i = el B
+ 1 Shght erythema, either spotty or diffuse
++ 2 Moderate umiform erythema
++ 3 Intense erythema with edema
i+ e Intense erythema with edema & wesicles
< Clinical standard photographs of visual assessment for human patch test >

Z+ - Moderate uniform erythems

1+ Slight ervthema, =ither spotty
or diffune

4+ Intence ervthema with edema
& vemicla

3+ - Intense ervithema with edema

7V3k /34 (I AT AF) ) asn

IR e rs 0 S meh Targlch
W oukew = (2 WAgk / 34 @A A + (2 B
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34

+ (24 B/ 34 AR onn )

HBASA S T ¥ H| 3L

0.00 - 0.25 H #A=4 6.25%
n.26 - 1.00 ekgl A=4 25.00%
1.01 - 2.50 FFE ASA 62.50%
2,61 - 4,00 7e A=4 100.00%

2) A3

L‘X4 ;]jJ_ U] VAFATS }\]64

7B Common Bean Placenta Culture Extract®] Q14| 3] & 7 ZHAd

2 Ao Fofstk 35 F 19o] YA o] Fo] HslR gEste] & 3490l XS TR
jo
=

AT Aldef] FHolsk 35 F 19o] AdAE Fo] 59 Hs|z gEste] F 349o] AY
FasFt
< Ik Cﬂ?ﬂ > <FE gEx R (n=1)>
2k A& (4) N9+ (H) 2E 12907-Rh-17

20 ~ 29 7 2214 AAAE Fo] 59| BF

30 ~ 39 13 e D2

40 ~ 49 14 L) o

50 -~ 59 1 o 35

@D Common Bean Placenta Culture Extract®] +2& H¥Eo| o3t yHukgo tfst A%
371 A3}

Common Bean Placenta Culture Extract® 25 %<l 53] 7H& F:23)
Haxel o #HAst yFRks A5 AT Ay, AFAFANA F 5
HES-o] F#E ).

o
o %

A el 9% WS P >
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Cumulative exposure time

product 2 weeks No, of

Responder

[y

name 1t ost 3ot e

o=
e
(=4}
3

1+ 2+ 8+ 1+ 2+ [ 3+ [ 4+ 2| 3+ 1+ | 2+ | 3+ | b2

Common Bean

Placents Culiure (SRS — | — | = [IENIESSIESY — | — |-— [[E=SRE=NES 1
Extract
@ Common Bean Placenta Culture Extract?] 33 7ZF2HkS-of st 42 H 7 A3}
Common Bean Placenta Culture ExtractE 72F+2(48hr 1, 48, 96|17+ ¥ Hn-$

[€)
)
& ATAL Fhoz Frse] NRATAS W Y FAYEE BAW A3, ARATAF

7F 0.022 HjzR=Ad o2 A=A

picidiist Challenge time
C No. of
Lhr 48hr 96hr >e

1+ 2+ 3+ 1+ a4+ 3+ 1+ 2+ 3+

Responder

name

Common Bean
Placenta Culture
Extract

()

|

|

|

|

|

|

|

|
D

Al A v FASA e Bl A= >

NEAES =) oA F ) 4 4RI HE

COIHJ_I"LOH Beafl Flacenta 0.09 H) 2
Culture Extract

@ Common Bean Placenta Culture Extract®] 3| F-x}=of st 32} 34 F7t 43}
Common Bean Placenta Culture Extract®] 3FA=A o] st I3z =374 3 7)o A

L uEE, SEAY 9 kel d 3ot Aotk 37 s

Al Al et v aA Fad dRASAE G >

e = 2 L HT
A A E i 2l A7 =7 (=)
[e]
lhr 0
By 18kt 0 0
96hr 0
lhr 2
Common Bean Placenta| _ ____
y s EAH 18hr 0 1
Culture Extract 96hr n
1hr 2
7t & 18hr 0 2
96hr 0

@ Common Bean Placenta Culture Extract® ¥|HA=4d% H7} A3}

A7AF HAYsk A W AW Fud Poh ARE FFE Avh APAFS AT
e Ao Apmdrh

Kele)
Q)

3

tlo rul
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]
2 Al ol 35 F 1780o] AAIE Fol w2 HIE detsio] & 347l XIS TR
stk Algel Fojsk 35 5 19Wo] AAAIYE ol 9o HIE st F 34%o] AP
FEatgiet
< @Ak A" > TR g AR (n=1D>
gk A= (A AUF (F) geta 12907-R5-17
20 ~ 29 7 2214 A" T 2o B3
30 ~ 38 13 eatal D2
40 - 49 14 | ot
50 ~ 59 1 o= 356
@ Pea Placenta Culture Extract®] +2 FXeof o3t u|Fuk-g-o] thst A= Hr7p A3}
Pea Placenta Culture ExtractE 25 &<t 53] 72 L3k 713 o 74 HXE 295
Ash 9 RS ARE RS A AFAFAA FE7] v 2ol 3§ §hgo]
= ot
<rA grel % WREg AR >
Cumulative exposure time
product 2 weeks No. of
name lSi :5[ Sjt 4'-[ 59: Responder
1+ | 2¢ [ 8+ | 1+ | 2+ | 3+ | 1+ | 2+ | 3+ 1+| 2+ | 3+ | 1+ | 2+| 3+
Pea Placenta BRI _ | | _ BENSN . | _ | _ ([l 5
Culture Extract == =

@ Pea Placenta Culture Extract®] 34 ZF&ubg-of st A2k F 7t 43
1

|48, 964179 W RuLS-S AT}

= ’
HFeto g Frletel vFASAg 9 5 g AEE AHT Ay, vFASAF7E 0.022

H A=A 0 2 A F Qo)

S
Challenge time
product MNo. of
Lhr 48hr 96hr R )
name esponder
1+ 2+ 3+ I+ 2+ 3+ 1+ 2+ a3+
Fea Placenta 5 5 _ _ _ _ _ _ _ 5
Culture Extract - =
<CABAF ARATAS L ARATAE >
A1 A A= 7] B2} F 2] 5 MEAGZHE
Pea Pla:;euta Culture 0.02 H 224
Extract

@) Pea Placenta Culture Extract®] |¥-x}=tof sl ¥} FH24 H7} A3
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Pea Placenta Culture Extract®] 3Hx}=ZA o ot udx FHA Frlo= upLdh

FAY 2 7ol et B 7 A FoF Ay ®eol FEshsivh

< AIFAE thE v dar Fa4 ARASYE G >

NYAE g2 | waqe| sa |57
1hr 0
i 48hr 0 0
96hr 0
Pea Placenta Culture R Lhr 2
i A 48hr 0 1
Extract 96hr a
lhr 2
7tel & 18hr 0 2
96hr 0

@ Pea Placenta Culture Extract®] ¥¥-A=+4 = H7} A3}

Pea Placenta Culture ExtractE 722 (48hr) 3t & 1, 48, 96479 I Huk-e-S A4}
SebE 7 A3 4l Iy F=3E FrF A3E F3sE A3, AlFAES AT S 7R =
Aog AlgF},

N

t}) Black Bean Placenta Culture Extract®] 1A 3% +2 Hx 9 724 A

2 Aldef ok 35 T 1ol AAE Fo s H3 = geteto] F 3470l AES
sttt Algde] Foldt 35 F 1ol A FHo F2o Hz geghsto] F 3470 A
FTEoH3IT

% ofN
o

<A A" > <FE g8 R (n=1)>
=t A= (A) A+ (H) et 12907-R5-17
20 ~ 29 7 2 AEAE Fo 59 23
v i 13 gae D2
40 ~ 49 14 34 e
50 -~ 59 1 o 35

(D Black Bean Placenta Culture Extract® 2 FH3Zol 23 uFykgo] tfst A= H7})
43}
T4 HHe o3t yERE AR >

Cumulative exposure time

product 2 weeks No. of
name 1= st gst 45 5t Responder
I+| 2¢( 3+ | 1+ | 2+ | 3+ | 1+ | 2¢| 8+ 1+ | 2+ | 3+ 1+ | 2+ | 3+

Black Bean F

lacenta Culture | =|=|—|=|=-|=-|L|=|=|=-|=-|=-|=|=|= 1

Extract
Black Bean Placenta Culture Extract® 2F &9t 53] 72 =3t 717F <t 74 HE
of &l wAst uFENg FEE AT A, AFAFAAN FE7]ol A8k o] 3 ¥k

_74_



ZE 3

ry

)

=

@ Black Bean Placenta Culture Extract®] 3% ZF&wtg-of o)t A-7+=F H7 A3
Black Bean Placenta Culture ExtractE 7&+9(48hr) $ 1, 48, 9647+ I HFHk&-
AFA7E SFRto 7 Hrlsto] MFEAFA ¢ W R 2 JeE fgs 4y, I FA=A]57

0.01% B|A}=AH o7 FHw ).

<% gFA] g W ¥urg A >

produect Challenge time
feiote No. of
lhr 48hr 96hr . )
name Responder
1+ 2ok 3+ 1+ 2+ 3+ 1+

{\5]
+

o
¥

Black Bean P
lacenta Culture
Extraet

Pt

|

|

|

|

|

1

|

|
[

< AIFAES] v A=A gl AR A= e

AEAEY RS HEASHE
Black Bean Placenta
Culture Extract

0.01 H 754

@ Black Bean Placenta Culture Extract®] |5 -x}=tef tf3t ¥ dx} Fo24 H7} A3
Black Bean Placenta Culture Extract® 332} %o st v &=}
w5eh, shEAY W s el st FHh7F i B Ao 2]

ADAE e gel A7+ =7 e

1hr 0
ul &5tk 48hr
96hr
1hr
st A Y 48hr
96hr
1hr
7+ & 18hr
96hr

Blaclk Bean TPlacenta

Culture E=xtract

Q== OO Qe
s

@ Black Bean Placenta Culture Extract® I|¥A=A% F7} A3

Black Bean Placenta Culture Extract® #2-2H(48hr) st & 1, 48, 96A17+E] I H4HS
< A7 S A9 W @A T HUF AoE FEet A3, AgEAES vATA
< 7= Bo®E AR

3) A&
Tk 20~50A41Q1 FFAE 49 F A Asto] gl Adels Yt e ® Common Bean Placenta
Culture Extract, Pea Placenta Culture Extract, Black Bean Placenta Culture Extract®l

Be A SR RA AE W oaay A8s At AgEael gt 2% $9 53

_75_



Induction®® 4 1= F 25 gt FA7IE 7P AgFAt A2 oo AgEd
20ulE A 83tof, 48A17kF<t shek el HEaH3lth Challenge ¥ 1, 48, 964]%e] 3|4
= grrekian, et mdh, sk, ke el Wit A gAY F
= kL

[e] =
of #rolst ¥ A= 357olal 17§o] gt 34o]l ANHSs TR Fojd A=
e AT 2%, T 199, SA49Y 14903, Ud 854S 7t
A Y FJFAE fen Sold -
Extract, Pea Placenta Culture Extract® &2 (48hr)st 5 1, 48, 96A1%t] 97 7+
ghgol thigh AAF SebErE Ay W ydare] a4 Frr AdE S Ay, 95A=A
T+ 0.022 YESES ™, Black Bean Placenta Culture Extracti 3IFA=X47F 0.01%
YT Al 7FA] Extracts® EF GHEEVIAE AS 979 2 7FeAol gl viA=Ad 9
AT EHE FE A

(g
%

5. F() 7 "H#AxA WM FEeas SR ALl did Fa4d 37t

D A3y

2o wE AAE M SAE flall T HEEA aekA Fd A8 EdS T
3 A 27MA(2A, A-)E 0T, 25T, 45T 2=x7olA wyste] A4 Wsle] up
AFe] AeHzE Seto 7 Hrst $EES AL HAI 5 1Y, 39, 59, 7Y, 154 4
30¢ A Fol AP e 2 FA, A SH e ANES BEE

2) A3}

<ZAH> <g3"> <FH> <3E>

2013.01.23 (After 15days) 2013.02.07 (After 30days)

g e kA S AYEAAEL S S Aldel diste] 4T, 25T, 45T 2%
Ao 309 FoF &<k B Ayl Ao Ry W HA wHA SRy e HASo] Bz
A okl FAANEEO] kX 0T AHHS FAT F

U

o

6. %l vjore Hel AL BYEA B U oF YuEd 425



P} eSae FFG FE OF AAAL P93 e BHEL FH nH 9

D A3y

5 ez gy YYUSYELD FH0) AT 2829 FRH FEE AN
o] sucrose 30g 17'7} H7Hd MS ®jA|o] IBASH NAAS 7+7t 0, 1, 2 !

o] 537t wjekstgith wix]= 1IN NaOHE o] &3te] pH 5.8

Azt Zel A0 100ml¥ EF38ke] 121°C, 1.27]¢kelA 2087 Htasto] AFE-3)
BAFE 7|Fo® 16g I HAFEUER T HAAES HFSH F, 22+01TC7 fAHE =
Aol 110rpm £E2 ZF A7+ SRbEsiglth. Mk 457 5 A4F SAS A8 AT,
Ass, Az dst =5 HE&ES SHs%oH, AdAGIE=dEE FT  phenolics,

flavonoids &< =743t

2) Az}

25219 zefﬁr =5 gEste] oF HAAZE 533 wjgs A3 IBA Smg 1T AT
oA AAZF AEFo] 247 54.02g 1719} 4.84g 1T'E 71 =9t v A @A EA
7% IBA 5mg 17" A2 FellA g Aol nla) graFo] wol tiF BHAEL ) Qe E2
o] gg FT7HA717] sk e W A go] Festtta A7

Effects of type and concentration of auxin

on placenta cell growth of Glycine max after 4 weeks.™ b

Treatments Concentrzlition Fresh wleight Dry welight
(mg I') gl) gl)

Control* 0 6.44+0.58 0.7240.04

1 12.36+0.30 1.44+0.05

3 36.62+0.50 3.4440.19

5 54.02+1.23 4.84+0.15

IBA 7 53.40+1.87 4.34+0.09

9 47.42+1.43 4.18+0.11

1 17.86+1.29 2.04+0.11

3 36.54+1.76 3.50+0.09

5 47.30+1.64 4.40+0.07

NAA 7 51.34+0.32 4.50+0.10

9 52.10+1.04 4.56+0.13

Placenta cells were cultured in full strength MS medium containing 30g sucrose 1 'and 10g inoculum 17°
"Values are five replicates along with standard error
‘Control = Without plant growth regulator

NAA A2 F=2 IBA ATl vlal] diF szAxe] g doy, daadds4d &
F Fol AT HELL TRl wet diFT BFEAEe] Aol tEA YebdE &

AT,

ol

Effects of type and concentration of auxin on total phenolics
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and flavonoids content in Glycine max placenta cell after 4 weeks.®?

Treatments Concentrzllﬁon Phenollics Flavonloids
(mg I') (mg g = dw) (mg g = dw)
Control 0 23.72+0.35 45.00+0.79
1 29.46+0.68 60.23+0.97
3 22.66+0.71 30.43+0.06
5 9.20+0.65 20.75+0.18
IBA
7 12.03+£0.25 30.25+0.27
9 16.65+0.71 36.11+£0.59
1 22.97+0.22 49.47+0.54
3 14.35+0.27 36.47+0.38
5 8.65+0.05 28.44+0.39
NAA
7 6.55+0.25 21.4340.43
9 4.54+0.18 14.734+0.59

“placenta cell were cultured in full strength MS medium containing 30 g sucrose 1" and 10 g
inoculum 17!

"Values are three replicates along with standard error

oA W s o Rl R A A el 4l vAs 9

D A7y
Al W @ s5=7F o HEAE A A= S0 vX e s TAsH] 916k

o] IBA 5mg 1I7'7} H7H9 0.25 MS #ixe] & %2 0, 1, 3, 5, 7, 9%= Zelsto] 457+
Hjj k33l T}

2) Az}

WA U & w2t ol EEAIEY A A 5D F2 o v A s GEFS AR A

AAFH ABFe) A2 F 1% A9 5% AeFelA 51.43g 1'¢h 5.40g IT'2 7 %
Sig= 1?41/} A& 1g o 3+%¥ F phenolics, flavonoids &> & 1% Az F-A
251.89g 1! dw, 165.14g 1! dw, 163.56g 17! dw= 7}¢ =& =S vebd 5, viA )
g sE7 S1EE HHAAEY gl 28] astvh 7 wikE wiAE e o A
7bsh= sucrose WA Q] BAQ Y oA FFAo®E ARGEW i o AHRESHE 24T
7Ise ok webA 7 0% AT A A W olu Al RSl whel e EpA o] A

I
& ARl o) 4
2

r1r

o] dA3] JAH L YT EHLY FH T AY o|FAAA LSS
HE F3e B o T HFAE A AT ER AQike] A ek w)x| x7 & &
TE 1%2 A4s

Effects of sucrose concentration on placenta cell growth

of Glycine max after 4 weeks of culture.
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Sucrose Fresh welght Dry welght % dry weight Growth Ratio

concentration (%) g1 g1
0 6.58¢" 0.40d 6.07d 0
1 51.43a 4.55b 8.96¢ 10.38b
3 43.80ab 4.63b 10.65bc 10.56b
5 40.48bc 5.40a 13.34a 12.50a
7 32.88cd 4.60b 14.08a 10.50b
9 29.80d 3.75¢ 13.09ab 8.38¢c

“Mean separation within columns by Duncan’ s multiple range test at 5% level.

Effects of sucrose concentration on the contents of secondary metabolites

in placenta cell of Glycine max after 4 weeks of culture.

Sucrose Total Phenolics Total flavonoids
concentration (%) (mg I dw) (mg I dw)
0 10.52f 4.74¢
1 165.14a 163.56a
3 115.90d 113.26¢
5 151.20b 139.94b
7 135.39¢ 134.07b
9 99.46¢ 74.67d

"Mean separation within columns by Duncan’ s multiple range test at 5% level.

=
ok
N

|5 o] thF siztAEe Ay BB d=4d FH A 9&

Sy = 0.05, 0.1, 0.2, 0.3, 0.0
570.3vvm (O 05vvmelZ AlZtsle] 15 FA SR 0.4vvm7HA] 713 a53s 7M7) 02
dfsto] 473 wietet et AENST] WHE Faste 37 44 2% FAE flst]
HEFT7IE SFAE F Sl 3VIgEVI Eeese AAT F Qe ¥ ¥ ] A% S
& TcAHoE ST F UEE AMEEHA Y 371 4SV1E ol &ste] AENET] YRR
Faotth WA= b AdolA ejEA e A A= AAite] HA wiA 2o

=] o
AA® IBA 5mg 17!, sucrose 10g 177} H7kd 2L 0.25 MS WA Z o]&3tgloH, IN
NaOHE ©o]g3}o] pH 5.8 ZF4 & 121TC, 1.27]4lA 35%7F Htsto] AFEsslh. vl
& AATE VFo® 15g 1T AFUER HAALE HES H, 2251T7F fAHE ¢x%
oA s o™ 7F AelFe 2wrEstelth meF 457 & AR S35 S& AAE, A
Aol st AeF vH&s S, Y ed=ze
P

1

|
=]
=

% phenolics, flavonoids
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Air —»

d
pH control
e BOX
0000
“FLOW VALVE r
0000
1] ”
DO control
l' 02 BOX

zas control unit
0, CO, FM140

Schematic diagram of a balloon type bioreactor (a: air compressor; b: air reservoir;
c: air after cooler; d: air filter system; e: air dryer; f: air flow meter; g: membrane

filter; h: glass sparger; i: medium feeding port; j: DO sensor; k: pH sensor).

2) A3}

T HFAEY A YYBAEAD FH v E 9
Abet Ay 7Hg AL e F71E FadEl  0.05vvm A FAA AT AEF
68.89g 179} 4.59g 1'% 7Pg =gkt) 53] Wik 271HE Addor Be o FE
3 0.3vvm AT A% 0.05vvm AT 66% olste] A Frlute] o] Fo]
A} AERET] ol EAets e el & fAdsy AEYAS Wekss o

ATk

4r ool RN

Effects of aeration volume on placenta cell growth

of Glycine max after 4 weeks cultured in bioreactors.

Acraton volume  Fresh weight iy welght o, ey eight  Growih o
0.05 68.89a” 4.59a 6.66d 10.07a
0.1 40.18¢c 3.56¢ 8.85b 7.80c
0.2 32.91d 3.10d 9.44b 6.81d
0.3 28.02¢e 3.05d 10.91a 6.70d
0.05 - 0.3 50.70b 4.12b 8.13c 9.04b

“The same letter within a set of values indicates no significant differences by Duncan’ s multiple range
test at 5% level.

AE 1g %o F¥ = phenolics, flavonoids &2 A 0.3vvm A& TolA Z+z}
121.11g "' dw, 57.78g 1! dw, 92.13g I'' dw= 3&Fo] 7} =gko A Ay =4
Ao B A E e Aol 7 H%d 0.05vvm A g FelA 7FE ol 0.05vvm % 710]
A EgEZ Aake] AAAAS At o] A3E Fddl 2 o T Az A
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Effects of aeration volume on secondary metabolite contents in placenta cell

of Glycine max after 4 weeks cultured in bioreactors.

Aerati Phenolics Flavonoids

eration

volume (vvm) To_tlal Yie_:lld To_tlal Yie_:lld

(mg g~ dw) (mg g~ dw) (mg g dw) (mg g dw)

0.05 41.76b 191.76a 54.97¢c 252.46b
0.1 43.72b 155.45b 56.68c 201.48d
0.2 55.55a 172.45ab 79.61b 247.18b
0.3 57.78a 176.51ab 92.13a 281.45a

0.05 — 0.3 45.67b 188.10a 54.95¢ 225091c

“The same letter within a set of values indicates no significant differences by Duncan’ s multiple range
test at 5% level.

o AEAL} BF BAAEe) 433 PLBYED FH WAL IF

2) A3

27 AFUEE 5g 1'o)4 30g 172 2elate] tF HHAAEE 457 wgd A3 27) A
TACT ST HE e g 3MEY AT dEFo ST 2dy 27 A
T WE9 S7mER HF st "HAEe 57}31%01 gt 27 AFFS VIO E wY
47 5 S7HE e AEe] vlE (B FA 2 AEE) S Alatekdnt ElsAE AEES 27 JAF
Uo7t Fr s asiglon, 53] 20g 17 OW AT A M =& HIAEZ A
FES vehd 5g 17 AP TF(5.47) 9 50% olstE F28] Haste], U7 ok BFAE
o] A ggo] F&s o & ot wE 1g £ &8 F phenolics, flavonoids 9]
A 27 AEHETt SETE HIAE W &Fo] fHastglon, oo wel wiekr] U =
7] AEUE7E S7veErS wleF 45 % e A2e] DPPH 43 eisbA2 o Hy0p %
wAasn. o) gl A9E FEE & HxpAz AgE Aeddsd Jiss st
W 15g 1770 7FF AAAQ 27 AEdxd 445 &, AEHd AdAEe du2 o
T HFAEZE o] &3t fal EiFAEZS] dE8A AAE ety & A3 nE 1y
ato] 3L AEWST|S ol gato] 4537 vk AL s AAF 7] AFUEE 15g 172
A7 stk

Effects of inoculum density on placenta cell growth
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of Glycine max after 4 weeks cultured in bioreactors.

Inoculum densi Fresh weight Dry weight
(g l'l) R (E 1-1)g r‘}(/g 1-1)g Growth ratio
5 28.16+1.59 2.57+0.08 5.47
10 36.31+£0.72 2.79+0.07 3.63
15 45.79+0.89 3.81+0.07 3.05
20 51.84+0.97 4.07+0.34 2.35
30 78.56+1.49 5.17+0.76 2.33

“The same letter within a set of values indicates no significant differences by Duncan’ s multiple range

test at 5% level.

Effects of inoculum density on secondary metabolite contents

in placenta cell of Glycine max after 4 weeks cultured in bioreactors.

Inoculum Phenolics Flavonoids
density Total Yield Total Yield

g1l (mg g’ dw)  (mg g’ dw) (mg g dw) (mg g dw)
5 56.84+0.36 146.08+1.88 52.3240.15 134.47£1.25
10 42.73+1.49 119.46+1.03 57.09+0.47 159.50+1.11
15 35.36+0.03 134.83+0.69 41.82+0.46 159.44+1.32
20 33.99+0.86 138.77+1.07 38.71+0.66 157.90+1.84
30 28.08+0.53 144.89+1.62 28.41+0.49 147.3342.12

“The same letter within a set of values indicates no significant differences by Duncan’ s multiple range

test at 5% level.

S
A FA el A A EAD Aake] HAH zHoR HAAYE IBA bmg
177} H7k8 0.25 MS wiAe] 3, 5, 10, 20, 100, 500L =7]¢] HERL7)Z o] &3] & 5
F2F wjekstith. wke BAFS 7Fo® 15g 1T AEUER YFdzAugAS HES
HoaFgAe el JEFSY] UEZ ¥EEE 37ewES 0.05 vwmlE FHE3 o,
Z1eb mlFzAe sdsA AAElth vk 55 & AR A4S A6 AT, dEF, A
Zo s AEFT HES FAHs¥ o, A EHdE = F anthraquinones, phenolics,
=S

flavonoids $F

, sucrose 10g

2) A3
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ek 55 F wFE7lol mE Tz wgAe] A ved 2o HAF 7 Ube
s diFEE A A AT dEsS Aurter|e AV7F SUMEsS fdahsks A
= YHEgloy AE 1g & /3t Sl ¥ anthraquinones, phenolics, flavonoids $He
= HlFE719 Ar18 miE A o R Frleklth o9 o] wAdRt stetxA S THxl WA E ol &
shalout w19 &2 kel wheb tiFEEE WA A5G0l @Rt Fadle
W FE7] oM BAsks FAl e AEY AL Afolox YIQldH. & A3 3T
= AERES] W52 3y stdetal wjfgr1e] Furt 2 A wFE ] e wiekA
= o @ol A dnt. ol uwl dnkAow wikr]|e ¥t w48 FvkE A 4
Hj A 8] S eh wiFAle] mE wiA o 2 g8hA Q<] e k] Ui =813 o<l
of theh F7F Addo] & a3ttt
© A A3 8F w55 5 HF g Jbed Uz WA o] AT A=Tol
100L o]4e AERE7E o]&st mdolr= astdlod A 1g T TFstn e A
= FFo] vt etV E ol ekl widkd BT By il 719 A=A v
S Ay dFHEzd A W AeEdsd dFo] dAs worg FRs] AA4Y s
Wrlolel AzEn. w3 3L AEWts7]E ol dotol SRS diFElEA WA g A
B EA FHo Hads wjoF $H4L 7|Fo0F 500L BEWNST] vl HgsnE dF
MR AaRTE A SuE 5 Qe draHzd WeAd AEEE 272 4 9
thi A zhech,
Bioreactors (L) Freshweight  Dryweight — Anthraqummone  Phenolics Flavonowds  Polysaccharide
(gL (gLt (mgg!DW)  (mgg'DW) (mgg!DW) (mgg! DW)
3z 79.2241.97 4.8940.13 87.540.51 47904022 59451027 124.3710.26
5 1279241 83 9.6010.15 92.63£0.25 42784003 61144012 153.2340.12
10 95.3041.04 7.2140.32 109.9940.14  4392+0.14  69.5040.18 146.35£0.05
20 744010330 5.7540.032 116.71£0.42 4730£1.02  72.654020 143.8240.18
100 38.8040.60 3.0140.03 154.740.23 57044206 9334046
500 31.3340.330 2.8010.03 205.7540.29 9026288  82.2310.31 128.97£0.12
Madder root - - 5.700.23 6.9310.58 9284034 99.8440.11

Values are mean of 3 replicates £ standard error.

Initial inoculum size: 15 g 17" (FW)
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< Scale—up of Glycine max placenta cells in large—scale and pilot—scale bioreactors>

vh, o) EE 22 wjekA] Scale—up A

DABUEI)E o] g3t o A4 24 FAE HA 5

CH & (Glycine max) 2 2 &

Ef ZH(Placenta) = 20| 22| |

]
e

x| oiH B |

o

7V F (Glycine max) 325 %] H# (Placenta) 24 9] 2%
o T AEARTY HAS Estel nANA oA BFEAME wWF1~6719) T,
ol BN et Wz A Eeklute AAste] Cell Lined

=1t
) A A ek W HE ujef

AEE iFefE A cell lined ILAMA A 2F Ao At vjsto]
20L+ AEWFS7] (Bioreactor) ® A53l7] o] 100 ml 7]¥ MS WX = %74 45
ujj F skt

SN 7L,
1 dE
H 20Lu AERES 7] (Bioreactor) & o] 8-t o Fe| 322 AlZulek
713 MSHIA] 100 mlel S8 tiFef#x2 sjFAE 3L A=rts7]ol HEFste] 4577 Hl
e 5, thA20 L AENEST|E Al wieksie] SAAIZIH. SAE T a2
Methyl jasmonate= Chemical Elicitor® =] 2] 3Ft}.
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2}) 500L3F Large—Scale BioreactorZ o]&3 =k Aty Ax

0.5~1ton 7152 s AWEWS 7o HF3ste], vl 252} methyl jasmonate Elicitors

_85_



AT & bR 150 el Saac fud o g

gt

ofg] g M stal, 50~55 CTellA 500LF HAx7]oAM 5417
20 L 500 L
Bioreactor Bioreactor
TN FFHF 0.05 vvm 0.05 vvm
FEE 1 % 1 %
Culture AFUE 15g/L 15g/L
Condition Hj 7] 2k 45 4
A 200 ¢ M 200 ¢ M
MeJA
Fresh Weight 50 ~ 60 g/L 1.25 ~1.5 Kg/L
) Drying Weight 4~5 g/L 100~125 g/L
Biomass
Phenols 50~60 mg/g DW 1,250~1,500 mg/g DW
Flavonoids 45~55 mg/g DW 1,125~1,375 mg/g DW
= =

"
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Main ingredient :

Pisum Sativum (Pea) Phytoplacenta Cell Powder

Phaseolus Vulgaris (Kidney Bean) Phytoplacenta Cell Powder
Glycine Max (Soybean) Phytoplacenta Cell Powder

VAN

Solvent : Preservatives :
Distilled water 1,3-Propanediol

‘ Weighing raw material ‘

'

‘ Extraction 103%C/8hr ‘

v

‘ 1st Filter: 400 mesh Filter ‘

I

‘ 2nd Filter : Carbon Filter ‘

—{ Addition of Preservatives

Process Test 1:

‘ Appearance/PH/ Odour s Process Test 2:
Optical absorbance(at 290nm) Microbial limit tests
Request of Effect

Packing

uh) Al ¥}
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@7 dRzd W 222 24E 53 29

=LA 2012.07.17
57144 AT () AR () XS (CP12102)
ZdHs 10—2012-0077888
HrHs 1-1-2012-0571349-62
Z=9d A4 (F)ute]l L =2 A A (1-2005-045499—1)
A A | R, AdE, ol E, AR, AeA, 224, FaY
BT | O s 24 e e 0 23R R A A8 298
wh o] w3 Composition for Skin External Application Comprising Culture
(F%) Extract of Soy Bean Placenta
2 By T (AT, &9 Glycine max) HFHZZ] 8YgE v 1 FEF
= FFEARECE dste ARAAE IF 284 2A4E 2 I AU
of &3 Aotk £ i) wE dF o&A 2HE2, 53], 22
We o
27, e AR F7H5S AT Qol, A% =5 WA, 0¥ FF )
A AGOR Hed 5 9o, ool INOS oAl BHL FF T,
A% 4% d, @8, 47, N2sow 489 5 vk
& 0 A4 =
S YHS S ANA
2 # & X 201207
S I A 8 MR SMUB(F) BES(CP12102)
g A ¥ 3 10-2012-0077888 (E4+HS 1-1-2012-0571349-62)
E@ 0 Y3F F2FAMBOI20=ZCIAM(1-2005-045499-1)
elel 49 BxIA(9-2007-001526-6)
2 49 ZoE JUE 0BZ AsE USH =28 284
2O YIH UHFHEZZEHAE T=] =S aro=s IR ASH =42
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(531973911

(33 2]
A1) ol A7) thF BF A vjkEe] ofgrs FEEQ S EHOoR &= ui 9
LA A=,

[+ 3]
Aol slolA, &7 24=L d% =3 WAL s SR k= v 984 2=

[+ 4]

ALl oA, A7l 2= T A= A= SHCR = JF d8A 2=,

(%83 5]

2o WAE ek diF B3z HgE v I FEES FFS A8 9
o gA AEY AT

(a) i8] Ade x4 Felste] mjekstes WA 2

(b) 7] (@) @AA Do s = 1 FEFES gishe AES Axsts @A
[+% 6]

A5 lolA, A7 (b)) @A, (@AM dolz i+ ez mFEs dxsta, 29
shato] Al %mlﬁ s Axse HAE TS 5HoRE o WL

(35 7]
AsTel oA, 47 VAL, @BAN o7 ofF EHEA MFES Axshy, 2
shsto] PAF] ERAR b, B FES] 2HES Az WS LI AS 5

o7 = W,
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Radiofrequency device for increasing Iintracellular bioactive
substance and plant cell culture method using the same
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2 hge A U AgEAEA &9s STV Yot aFar A o
71 g FAE ol gt ME U [F83 olxUjAMbE EE F7HA
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ALgel lelA, 47 Fie ZAEF ), 259F, ¢F (Pisum sativum), 55, vk,

Z3 (Vigna sinensis), 53 (Arachis hypogaea), %, B (Dolichos lablab), @ =742,
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= =
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Anti-aging effects'of soybean(Glycine max) placenta

culture extracts in'‘htiman dermal fibroblasts

Moon Jin Cho?, Hyun-E Lee", Hae-Soo Jung", Hyo Hyun Seo’, Hyo Seok Kang?, Ji Hong Moh, Dong-Sun Shin',
Hyoung Shik Kim', Soo Yong Choi’, Jeong-Hun Lee', Sang-Hyun Moh™

*Anti-aging Research Institute of BIO-FD&C Co.,Ltd., Incheon 406-840, and
*Department of Horticulture, Chungbuk National University, Chungbuk 361-763.
-

ABSTRACT

Chemically diverse natural products are derived from plants. The production of plant secondary metabolites by means of large scale culture of plant cellin bioreactors
offers an attractive option for producing many phytochemicals. The soybean(Glycine max) is a species of legume native to East Asia, widely grown for its edible bean
which has numerous uses. The beans contain a variety of biologically active secondary metabolites such as phytic acid, alpha-linolenic acid and isoflavones.
Moreover, Soybean extracts are being used as cosmetic ingredients such as antioxidants, thickening agents and moisturizing agents. In the present study, soybean
placenta was sterilized cultured in bioreactors and extraction was carried out in 50% ethanol. Treatment with soybean placenta culture extract enhanced the
expression of collagen synthetic markers and procollagen type | C-peptide(PIP). Soybean placenta cells by large-scale culture may provide a cost-effective and
environmentally friendly platform for sustainable production of a variety of important plant natural products for cosmetic application. Therefore, this study suggests
that soybeans(Glycine max) placenta culture extract can be developed as topical application of natural anti-aging cosmeceuticals by enhancement of collagen

synthesis.
METHODS RESULTS

» Cell culture : The CCDO86sk cell line was derived from a human skin fibroblast; A B

cells were cultured in Dulbecco's Modified Eagle’s Medium (DMEM) supplemented

with 10% fetal bovine serum, 100 U penicilin per mi and maintained on 75 cm? plastic 1

tissue culture fasks. 5

» Cell viability assay : H

» procollagen type I C- peptide (PIP) production : The level of procoliagen type | $5 as

Carboxyl-terminal peptide in the conditioned media was quantified using an ELISAKI 23 os

(Takara Bio Inc., Shiga, Japan). § o4

» QRT-PCR : Quantitative real-ime PCR was performed using a QuantiTect SYBR -

Green PCR kit (Qiagen, Germany) © e 1 ’m‘s{m{ [ ’w' so}oé
RESULTS

Figure 3. Anti-aging related gene expression effects of Glycine max
phytoplacenta culture extract after UV irradiation. mRNA expression of Matrix
Metalloproteinase-1(MMP-1) (A) and Tissue Inhibitor of Metalloproteinase-
1(TIMP-1) B).

Soybean (Glycine max) contains the isoflavones, genistein and daidzein, those
are well known for many of the protective effects such as antioxidant activity.
Despite many studies dealt with the activity of soybean (Glycine max), there was

0 study
In this study, extracts from placenta of soybean (Glycine) showed anti-aging
effect on UV imadiated human skin fibroblast cell line, CCD986sk. In qRT-PCR
results, expression of MMP-1 mRNA was decreased after treatment of the extracts.
Moreover, EtOH extract of soybean (Glycine) increased expression level of TIMP-1,
an inhibitor of MMP-1, mRNA in a dose-dependent manner.
In summary, present study demonstrated that extracts of soybean(Glycine)

Figure 1. (A) Plant generation via seed of soybean(Glycine max).
Phytoplacenta culture of soybean(Glycine max) (B) Water and 50% Ethanol
extracts from Soybean|(Glycine max)

A B placenta have anti-aging effect by regulating the mRNA levels of MMP-1 and
TIMP-1 by enhancing synthesis of collagen. According to our data, extracts of
§ ™ 2 soybean(Glycine) placenta can be an attractive candidate material for natural anti-
¥ S aging cosmetics.
s §3n)
L B
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7}. CO2—enriched microenvironment induces biosynthesis of anthraquinones, phenolics
and flavonoids in bioreactor cell suspension cultures of Morinda citrifolia (L.): the

role of antioxidants and enzymes
Australian Journal of Crop Science (AJCS), 2013, 7(11), 1606—1616
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t}. Production of biomass and bioactive compounds by adventitious root suspension
cultures of Morinda citrifolia (L.) in a liquid—phase airlift balloon—type bioreactor
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t}. A sensitive hydrogen peroxide optical sensor based on polysaccharide stabilized

silver nanoparticles
— The Royal Society of Chemistry (RSC) Advances, 2013, 1—4
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INCI Application/ Supplier Notif
Hame Change =
* = of Receipt of
Petition Received eati
by Council Appl n
INC| Application
Reviewed by
Staff
s For
Existing INCI
Application/Petition Existing
Returned to INCIName
Supplier Assigned
T Yes But Mot
Exlsting INCI Ramg
“Submitted to Supplier Notified
INCI Committes Of INCI Name
For Review Assignment
Hao Commitien Yas Hew
b INCIName
Diata Assigned
Trade Name
Added to -
Existing
Monegraph
Published on
New Partial on-Line INFOBASE
Maonograph " & Government Site
Created {within 2-weeks)
Full
Monograph
Created
. v . :
Pulslished on Published in Pulslished an Published in
On-Line INFOBASE & International Cosmatic Council Intemational Coundll Honal
T Ingredient Dictionary Buyers' Guide Bu]lml'wﬁl“mda
Websltes Website
Semi-fnnual Béennial Syl -Bnnual Annual
< FASFELR

3] oAl AlqFAA INCI Q18] 7F d=b >
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. A 3HE= A 58 3] (Personal Care

Products Council, PCPC) &7} 104

Trade Name INCI Name
1 Pea Placenta Culture Extract Pisum Sativum (Pea) Phytoplacenta Extract
o Common Bean Placenta Phaseolus Vulgaris (Kidney Bean) Phytoplacenta
Culture Extract Extract
3 Black  Bean Placenta Culture Glycine Max (Soybean) Phytoplacenta Extract
Extract
4 Phytopla—PSM Pisum Sativum (Pea) Phytoplacenta Conditioned
Media
_ Phaseolus Vulgaris (Kidney Bean) Phytoplacenta
g Phytopla—=PVM Conditioned Media
6 Phytopla—GMM Glycine Max (Soybean) Phytoplacenta Conditioned
Media
7 PhytoCalli—GMC Water (and) Glycine Max (Soybean) Callus Culture
Extract
3 PhytoCalli—PVC Water (and) Phaseolus Vulgaris (Kidney Bean)
Callus Extract
9 PhytoCalli—PSC Water (and) Pisum Sativum (Pea) Callus Extract
10 Magnolia— P Water (and) Magnolia Kobus Phytoplacenta Extract

o Qlel SA) A4l

1) Pisum Sativum (Pea) Phytoplacenta Extract

PCPC FILE WUSIE S P3N

IRADY RAMEY VAT 1 ARG S0 hARMS
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2) Phaseolus Vulgaris (Kidney Bean) Phytoplacenta Extract

3) Glycine Max (Soybean) Phytoplacenta Extract
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4) Pisum Sativum (Pea) Phytoplacenta Conditioned Media

5) Phaseolus Vulgaris (Kidney Bean) Phytoplacenta Conditioned Media
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6) Glycine Max (Soybean) Phytoplacenta Conditioned Media

7) Water (and) Glycine Max (Soybean) Callus Culture Extract
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8) Water (and) Phaseolus Vulgaris (Kidney Bean) Callus Extract

9) Water (and) Pisum Sativum (Pea) Callus Extract

THADE MAMEE TH A5 ST P WAL

b
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10) Magnolia Kobus Phytoplacenta Extract

Personal Cnreaproducls Council

ko atasd

sermaily FETFAN
August 7, 2013
Sanghyun Moh

Bio-FD&C Co, Ltd.
610, A block, Smartvalley
30 Song-Do Mirae-Ro
Yeonsu-Gu, Incheon 408-840
Republic of South Keren
PCPC Filo No. 26556
Dear Sanghyun Moh:

In resp to your Form TN of the
Nmanulawre Casmetic Inqrmml (INGH) mn{a] 10 your matarial(s}, pisase be advised that
s review of your request.

The nama{s) asskgned to your material{s) Is isted on the atiached printout. Piease check the
printout for accuracy, and adviss if revisions are neoded.

Your name assignment{s) will be published in luture editions of the intemationa! Cosmetic
ry and. and the Buyers Guide.

ision of an INC1 name must be filed on Form TN and
Wwwamrmwnmwwgwmm Relgvant
an other criteria which suppon the revision should also be
included with the petition.

In addition, be ndvrmd thal nomenclatlure assipnments are subjact to changa ﬂdeuﬂed
for 7y or ather by the

Nomenclatire C‘Mﬂmlllee.

W trust this information & helpful,

Sincerely,

Joonno M. Nikitokio

Senior Cosmetic Chemist

Enclosure

1101 179 Sireal, KW, Sulle 200 | Wenkirgton, DuG 2003472 | 2003001770 | Z00207.1%67 {toed | www penoncicoscouncl.og.

page 2

PCPC FILE NUMBER: 26556
TRADENAME: Magnolia-P
Assigned INCI Name(s): MonolD: 3342 Water

MonolD: 26283 Magnoiia Kobus Phytoplacenta Extract
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12. Fuf A A

} @D B2 N 25 A
= A st dA e j) = ol
o A A | ARISEE | (g ;o wery
Glycine Max (Soybean) :
}my 1 C 2' d el &nel 2 olad Al 9] 4.2
ytoplacenta Conditione o] ol 1 AN .
Media
Black Bean Placenta Culture | &)o]&amn}o] e o) 53 JUR I e
Extract Aol o A~
Black Bean Placenta Culture y Az, =9,
LGAEAZ S 1.65
Extract s ¢ r4% 234t
Pisum Sativum (Pea) (=) Aol P Az w ) 144
Phytoplacenta Extract
s+ A 11.79
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O F(@®F da24 W F2E) F8 AL % Y 37k W AAHE AP AT
Common Bean Placenta Culture Extract / Pea Placenta Culture Extract / Black Bean
Placenta Culture Extractel]l thet QA 35 2 Hx 9 72 AFdS st A3 Al 714
Extractst= 27 L@E=271d FF 9549 2 7Fsdol gle nA=49 kdst 4= s
el (F3EA: 100% E4)

O 29 - Mgd Bae YHBYRE 24 9L P Paed A1

B ey oF g AaE) etel W] TS FE oY ARES APk
WA g FE B AT A9 EBYEA F40) nAE 9P 2Asad g
FEE Geistel W A, UF HAAEY] Y93 YDBYEA Yil A WA
7] @ BEE 102 APat T8 4EHg] U F1FEF] UF AL 493}
BIBYED F40) WAE TS 2] A5t TNTFES Delstol Main] BRD

HkaJH @%4 qwauze oAl AAFY AEFTS AE —3—714 A7} S
Hadte 4TS dehigon A% 1g
WFg71e 27)sh nEH ez
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Scale—up A4t ¥AEE &5t (H%
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&5-3FaL Sl ¥ phenolics, flavonoids $H
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= Ed=Z dF Hzxzd wdA
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AL =R dF lE 24 wgE £e 1 = 5 98A =4
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= 1 127 oF
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O F@ = Hzlz2 Wi =529 &4 Aslst

2 HAE Foto] Fa4 W kAol ASHEH Ayt durd ¥5 Glycine Max (Soybean)
Phytoplacenta Conditioned Media, Black Bean Placenta Culture Extract, Pisum Sativum
(Pea) Phytoplacenta Extract 5°] LGAZAZ vl &Tgle] NEJH 72852 EFo] 12
4 932 Fn A, wiaad g9l Soj=gAsfa] dEQdAlel] dwiEa AA7EA
11,790,000 & wi& 35 o] F3Avh (F3EA: 100% 274)
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Trade Name INCI Name
1 Pea Placenta Culture Extract Pisum Sativum (Pea) Phytoplacenta Extract
2 Common Beg?(tgitcenta Culture Phaseolus Vulgaris (Kidney Bean) Phytoplacenta Extract
3 Black Bea% Placenta Culture Glycine Max (Soybean) Phytoplacenta Extract
xtract
4 Phytopla—PSM Pisum Sativum (Pea) Phytoplacenta Conditioned Media
_ Phaseolus Vulgaris (Kidney Bean) Phytoplacenta
5 Phytopla—PVM Conditioned Media
6 Phytopla—GMM Glycine Max (Soybean) Phytoplacenta Conditioned Media
7 PhytoCalli-GMC Water (and) Glycine Max (Soybean) Callus Culture Extract
3 PhytoCalli—PVC Water (and) PhaseOIUSE\Qtlll”gai?S (Kidney Bean) Callus
9 PhytoCalli-PSC Water (and) Pisum Sativum (Pea) Callus Extract
10 Magnolia— P Water (and) Magnolia Kobus Phytoplacenta Extract

5) 7l&old 214

ArdAe A (&8 )
7N EA = k! 71 =37} A
2

- 113 -




6) AtFsHCdEsH 2 &EAE

(9] - wigkel)
AFdst A e B A E | mj =
A = 9 — PN — 7 o = 0ol _
PS8 QA | w995 | Aasad | Y gza | g
Glycine Max
(Soybean) )
- tyl . Eo] ant
oplacenta )
TP o lolesell olm® | 25 | zaw e | - 87 | 8.7
Conditioned Media/ o1
Black Bean Placenta T
Culture Extract
Black Bean Placenta | LG A%, =
244 3682 - 1.65 | 1.65
Culture Extract 17 P& FE5Ak
Pisum Sativum (Pea) |(5%)A|© A 2,
isu ivu ) Alo] Az | 1.44 1.44
Phytoplacenta Extract E] A
& A 11.79 |11.79

O TOAKASEIE &3t d&#Fvt R&D Skin Care ©9 Manager?l Shunsuke Tokunaga
oF tiF efEtxA = AaAE 2N
- eI Tot] T B34S diRd, 253E AZEd FAY T
Fatutoll A NP CITE JAPAN 20139 #7bale] of Fef 2 =2 njj ok
R3L, 7l=4 Ads dAel=E A3t U

© TOAKASEIE %3} NOF H&B Products research group® Takashi Matsufufi,
Takeshi Tamura °l|A tlF HFAZAWF F25 ALAE L0
— AExAwTlEe Foto]l dTe w4 s @A, A EE Sdgtsts £
A Ay, Beshd AxED #4958 20139 5€ L 235wl JiHE CITE
JAPAN 20139 #7}sto] tFe a2 orE3=25E A4S A oksle ).

O LG ABA%, vAF, £2n9, dolewue, maus iiﬂﬂﬂiﬂoh :
FU FYAL, mAUFE T HAE W§ ¥R wedoo
o) S OEMYIAE £a) a4l wob: Bakalo] o2 Ea wae A% A% AT

O dA, LGAEA4Y Bidel s JEZSAE A7 & oAls 7 Aol e lod, Aat
A Elel Faetrl= g

- 114 -




A9 3 d &
T = (2014') (2015\3) (2016\d) (2017'4) (2018\3)
HAFES 19 | JASES 2d | AAFTES 3d | HAFTES 49 | HATESF 5
A9l st sE A | SEFE A | SEE AA | SHEE A | SEE A
= 5 N 2 kA F L 2 L 2 kA F
= |9 7 {20009 X 5 29] 39] 79] 109]
REEEE
A e 29 49] 79} 8%} 109]
g A
o | B 19] 29] 39} 49} 6°1
B A 4] 8<] 139 199] 269
A A g 1] 29 59 10%] 159
A E | 4 59] 109] 139} 189] 209
(2h91:9) |5 & 59 10°] 159] 22°] 402]
A) 7l 104 20¢] 28] 404 60]

- 115 -




25 2B 29 Mojut

BRI

OF2 U

— 27| FE73 Ay (International Cosmetic science seminar) 2+

- 9A 9@ A 2011 102 6Y/ 1 $5 AdAof

— 3k BAE gsEo|ANEE AdAh

O2le] % 7dayt

— Qe ol EA tigt AE AX wiF 7]&(Plant Cell Culture
Technology for Anti—aging Materials) % AF3l7Fs24 714

04+ 94 7=
OFa U

— A 9 A 20119 119 259/ FAA AHPAE 4015
- Bk BAY dmeAHEE A
Ol 2 71 ax

- SR PR AaA N TF - AeAEigs 48 sk AaA 20

O3+ 2 /1%

OF2 Y&
- ) r2011 3= #7124 (Hong Kong Electronics Fair 2011)y &% 2
7

— Al 2011 11€08Y ~ 11€12¥(5¥7h)
— A Hong Kong Convention & Exhibition Center
- B AR UEOHES B

- WAl (Putoledzddy] ] sEdA A
O9)e 4 7das

— HEAENG S8 ATy

2012 yasso
IANE .,al—. .
Ee|AE BAEHT §{E
THH=EANY.
mx:n-"'-l-vvq

B

04+ 4 7<%

Fo U
— 2012 sl SelsE BYSE 6 SAREAY " uu
~ o 20129 29 179 () 10:00 ~

- g AFE S 83 gebE

- BN AR dEe (33 AQ

- g AFE A SvE E e AR - SEAR

A8t B A, LU s vlo] 4 RA A

- FH: AFEEAA
SCENEEE!

— AAaA SE drl AEA

!

-8 AL

- 116 -




£L

AZMIZE S| °*EJOiI0I’8 SN

AMEETIMIE Z05

NENE- T SR

HHO| 20| O] A

4%

%74 ERofe)

“K&7HEH ANE WUES UM 4 U MRS DY AF7F BIGIVA LEOI0IH T LIt £27}
FE8D A0, AT 20~3000 TS SMAIE AECI01H M T BUF L0/ UC, Of= WEM OHRCH
B SPoHs UEIOY BT} MEBA RUSPM Bes] 2 A AE0 OHIUL WA e XE ATY

& AHUEO| W27 WR@oIC.

R ARATHRL
CPHIOIRFORC SIEIION BRABTAY SAR0: 6 SN
HOI2] RS A S0 Sl A7 ALE BOK] 20| AR

M2 SIS uspension Culureil B BESH ANER T
TSI, GRAR VR Y MEE S O
£ SHLISK7] BRUM ONR X1 4 2 R BAIGenatc

Elim IR Y0 KO W Unposency, Mullipotency.
Piuripolency, Tolipolencyll 28 + Zhecd, WEOHE re
BO SRR BRMENC B Of B8 UNEER A0 Y
o4 4iE0l U, 871, W, WU B R DA USRI ¢
4 20| 4220] S9! 453 SATHCrowt Roguistor) ¥l
BB o, HWE 2H01 W 4 U, LEDIOR P00
= 841 B9 600PS) A BRlA 2RIB RGO, Mol B
2 AR MM WEIHE 00 ARRIBICH K oI AD|
o $ER 7 TOP-CaTechnoiogy of Pient Ced
Culre win Elokor X717 D50} B 421610( B4 mol
BANIYE SLAPIE SMART-RC2{Sacondary Motaboite
Accumiated Radioirequency Technology wih Re-
contraed Cel Cullurel 710 S JIXID ooy, 0] 7}
401 B BoH 42 R 4K

BRY SE VI YR TE

LEDPIY BTADAG BB BECLMETRINE
M8 SR HER YL e SRS IR 0B tuxy
I (1% B TR 111080-(2-1-SED10, ISR
¥ OREUTNIRTANL MBI RNEATY
“Metzbok ergineering U pigee: culre inchnoogyll 018
£ DGR U 0T BHRER 2l W RN, BTN B
SUBUIRIARI! HOUA FAE Vi SRR A
" A0 4S80 S, SMART-RC2 T8 SRR WE!
) B OLIZI DM DI MBSRe VBN &Y Dl
O K1 e BHAIR! B8O SIS 20] RRIE01, sl
S AT F ARIGHE OFEOKL. O PN KBRS XY
IO HEI2 0] FBEO! i viro LISALS: A Al MEUHS

xigaicin

5 At 69, 08 2ec), 2 B
P At ol Uf PR A0 G2 398 woln
S04, A TR S A B UH 43, PERORY
PP FA RAD TR RO WO 52 TE 7R A
ARG} B! AR OI5. B TR HOIQMME
TR Al WAHE TSI AFARGE JHAMSI 20

ks niEHolE-Helols B AX
B0l 00}t BRUTM B8 71 0j8iS] Ololwslo] A
HE NI WOI01, AP0 WA ZOR: B2 LKL

2 Y 71900 28 RN TDR NG CTACKY 8, @, Poenis) & Ml i oz 5

ol WOl o, SN, 42U B U SRRy B A2 SRNE SR I FOAKCID U S UCH B

A REO 0P 2 Qiidiol, sl Ao MR FOH & U BohedE T, 3
58

BCRUD| RS Tis VRIS ARS8 DR, W
X, SO & RIV} 70 2
08! BEOIEHI0] Ofc! AR DIIIALRT)

Zlo
=

s R

OIES? OHKAHES! IR RBAPID, ALK SR LRI
= IOIOL-TEOR BEANR SIS SUSR 61
Uk W8I, ARPTON 2N WETEIOISts LIRS0 B
SERIOF 0] BIOIL! BB BARIOH B0 AiBS]
oINS TWER 0, LG, BEOWS 2]
OFY ®a) AXiE: LSsIn 26}, Ei0|S HEM U I SHE

| 0ed BT QRN e hREY
PO ofEn| IRAEID) WY 2 Y 47 FESR RO
T KA W0 AR UAL OBl BUAPP I
e

AT sy B2 48 D55 69
ARMII BRI sl Dol SAUREEEE SR
SR AR50 Bli= PIOIS LB UTH A SR 7Y
U RE SAT06 SRS FE BRI SEE01 D
SRR AR 20 08 SRRl CEIE, BOY U 4
201 P02l RIS AW SRR BRAL
4 U NUE HRFOT! S, 47 AET 8RR B2
TRl AR B0} LG T A SO0 R0 BN X
O Al ERIO| §H817] KEEOL Liy! AR DERY
S0l QAT SUNYEAE ane RSO U
Y 8 TOP-C2X W SMART-RC2 71k 882
2 B3 He S BUA & 20, O LO-MINVS B
i OISON 2! iinsiol, SUE0OiE HPa0ld HALC,
MALDI-TOF MS %t & Live Cail imaging Sl 9812
LI, WK TRAED] TRES] B NERE YR ARMEM
TR S R AL LEDION B C290) T Mgmo)
o7 Bl MO TSI U, O LI ol BY
X JALHE! FOl M R HEED] A3 0IAY B
BB 0! A T B UEBL UL

o

- 2012d 11€

284 4
TR 2 3EE AaA

dAYE o AFz
Mt s 20

"SHEE EHC 4X

SEZ0|g8ts, ‘22 3

A =ej=7t ol 2 27
SRE M MY S MOlU

NS EHPhytloplacenta)) HEEY ENC 472 22s B2 AYULIOL”

BB ENSET LS AL 242 ST R W2 Bl
EH M WE 202 Mas S0 HM S48 HI0I2 0 E0EN(BI0-
M FOSC) (HES 0120 LICIE D, SO MAE 4283 T3S 0188 #1282

I QACHD 2O

Iz
g
1=
b
T
o
o
o
g ;
g
m
i
g
e
fasl

£
=]
n
=

i
=

e Fm3

fir

HE, H=g MY OHEAM LT BE BES0IE

=

& BISIMAM TS N ME 22 4238 BY 4 25
fﬂl ATITZH 2T 44 75 2 BAOL

Ol ‘SEE ZEE M4 HE S FNZ 288l L2 HEE 2T HDE JUS HANE o B2 2WE 0128 4
EEIHE aDEIHOIEES 2E HIEE H2WRETN K2 BENIE, 245 Z20| YU DER0NZN 22 Ns200
T BHBENIE ALl =8 0128 cOLD YR £ B0, 2 S Y2HT S2 N7 ACKD 2HAO.

Z2H N9l 258
£ HEIOIE a53 N82 AR S0I212 2JRL0L

2Ry

s

0l 222 BANE T2 a2, LIADL DIY S2 HER U 2282 £9 DIMER £
1]

2, oy 24 E 0 S SIEERT FENY

22 BEEZEE BTN

J= "2EE 2TE 2Ae BHEE [Ys AE2E SHIKS 220 HEsis AE0RYWAMPH TE0IL 2030} 1R
ERFY BREE HESIS 4N 7% DIHEH CISTINA (g Y2 SN ARTE SHAAL ACTBA 2R
9| A2 E Oi= SHEE JIY2 S3IES A1, BEH L0 01D TMLE

=8 4 8 DI EO 28 H0 2520 Z25IA0, LT EREN TE0IL AE2S EF
4o

£
SEQYES YOE NSEOE MEY A0S BEOL

Ol ES 2409 DIR2IHAM 2 (HEE 20138 &7 OIS Y S AYUER aBLEE(Plant Stem Cell) aBEH R
(material) 5| 222 277 S(Eco-Friendly) & 2{0rganic) aB{water) aHH P {Convergence) AN &
(Paraben Fres) AME| B MY(Multi-Functional) asiES(Marine Algas) £2 BLL

17

SPgFE EdE AA AEER

478 HZ0l OISR, 23 #3518 4T A SHT ZHS 0128 WIN 5



HuFdo]l 139 1€ 24, [BE Spethd] wpol o2 <ly 7154 s Fidel 4
A EAE & 2 27

HIUL W ELI NS LIR @Rl &, 4 Sies ST Soio(Callus) SHF, S0 W
A aTF, HERU DENNY ST LTFE @3 WEH HYEY 0128 MZFD RUCH 200540 2
BEOIIZHICINN S HET YBIEE WEIOIS, N8 Y220 2E 23 HEE Weds ReD
Ea WROIYO0ICH B0l 2 ZCIAMN(BIO-FDEC)E BIO-Food, Bio-Drug, Bio-Cosmetic® 2/0IEICH

BIDIZH TN 2a% (HE= " There is no eternal youth’” &, GE HES SMEdN0 T d
HPE Ei T O MYt HE2 ¥ = e 20[CHD "¥=22 H0I2HSCWHE 2R, 22
2212 TEOIM, D22 229 A50lH, Y= S22 AE0IH, A= 22 202= 218 220
ORY 28 0% ST Tog SRR HME CIED UACK T TR,

BIOIZHECINN = HI0I2 WFIIYEEM JI=d SIEE DRE RETNN B2 st 2ol E
HEslsll £33 XFD RUCL B 2R AAHUAE £ 37H2E 0| 120 BEOIE R R 2
€ ZES= TIEE SYEN B BRI 0= /Y, €2 =0 ERElE § ENEEE Je9E
UBLRAC)H zoosA = Crave &g QU Fid HHEBERH 02D DRE0 SHER 28 U7 RAENE
A, MHSTRI2H{Gene Bank)ll SWEI2IT WL

S35 @ 400 F2 BEIOIZR 00 F2 ME RHLE NESIH Mo HEE N=ZEESdEdd
(PCPC)H SMEIM RUCH B0 DEE ABHENEE U= OS50 DIISED S26= IR 428
=0IHM HEE, Jsd BEWNIE, Jisd ST O HESVNNE 2THE HIRI2E &0 2UCH it A
THOFIZ MNZS MW REDE JILEE ZEUE TS HELE 28 ST AESS HIPS
EE Sl Z28e 22350, L0} U2 2 TEH J0E=6 gEMD U

MEE AN 0TI

mmewﬁumu AR |

T, ChU, 2300, NEX0 e
3 ML NS HEE NES HEHD
TE ATS DA B BY LHNVE
58S CFID UCH 0128 +3e FYE Ry
U 6% HIIZNECOANE TE, H2Y £ RY gi;_u
S8 $RY D¥. TYYIED Tidt WBTY O
o AEZE B NS Wak U,

I

HUWY @S g
| (e ]

DHAEY @R
&

=)
=
[l

D&L‘H‘NUU!‘J

=

=

o =

c
B 4o

T RICHE 122 152 BIDIZHECANE BY Bl
fE2 MESSH SEE ME A, 2924EEd R0l 228 =Y s8HN 2SS
& g A BHE g4 MO

=
]
oh
fr
i —
o
]
=
i

EN 0ENVA VHEL OIE0E UFRY dE AW RES Jsd
IS HEEID UCHH "HERE HDY UHEE 7Y o @R
- S

r>-|-o

AN b AT}
ugFE A (49 0 )
A ARA 2% A
6 6

2. A7 Ay 289

1) stgEo 29 A3t &d-guket

- =l Ff OEM/ODM 7oz F+&5H e 54 (AUA oF 30009 4A)E T3 344
A AE

- 7154 FEA W oy gpEe] A4 A E ez 2Au A A fE2

M
i
ol

7N

o =
oo



ofo

.

Hin

roul

0

Jo

=
[t

)
B

of Hg: o= U obEy

T
o

3 3%

RS

S
ar

) AFow 44

After skin care A3
— 7]E} 7]

Jlo

ol
wir

ojerelE Az A8

3w G

=
[)

5

714

=i}
Sk A R ke

3|

S

KGMPA A 4]

=~

i
b

}5

=il a7l s g Aol o

i

]

A
7

AZ 7%=
A

7N

A A8

)
=

&to] Algel &gHA Xst

S

|

o
1l

o

e} AnF LA
L=
[e)

Sk

o
5ot ol

jad)
=
a

Eis

=
]_

°

o3
=]
]

ﬁ_
o

- 3
ol
2l

=]
=

Jo

to

)

T
o}

4

n_Aio
o

Jo

sho} et ol

S

=8

S 7IHto®

3

-

o

-

AAA A%

Fol B} W Bilrbx AE g

ATINE I OIM &St ol 2| x}

°©

[e)
€]

AAAQAE GRE 75 2ANRAE
[}

2zl

/\01—

Efth

1

M 6 &

iuj

D

0|
oF

A

o

So] BEA

Jo

63

¥

ojtt. A 4]

A

A
5

|=32
=

Aol gy
FE 75 sdE A7)

g0

o
2

A
[}

o itk FAYER

AH 7]

o 877} Asm A

[e)

=

A v

T

theF A, e, A

A

ol 2}

g

_?_

-
A

i

L
O REE ] 7|53

1)
=]

’

al

]

g g

ANA HA L ZIHA]

=
=

5T
h=3

]

-
R s

AYEAS

o

-

- 119 -

A Ropl A AE-5—l



1. Kim EY, Baik IH, Kim JH, Kim SR, Rhyu MR. Screening of the antioxidant activity
of some medicinal plants. Korean J. Food Sci. Technol. 36: 333—338 (2004)

2. The Plant Cell, Regulation of Ovule Development (2004) 16: 32—45

3. Trend in Plant Science, Molecular Control of Ovule Development (1996)
1:228-232

4. Journal of Plant Physiology, Effects of Endosperm and Placenta on Development of
Capsella Embryos in Ovules cultivated in vitro (1985) 118(2): 127-137

5. Plant Physiology, Comparative Transcriptional Profiling of Placenta and Endosperm
in Developing Maize Kernels in Response to Water Deficit (2003) 131: 568—582

6. Journal of Plant Biochemistry & Biothechnology, Accumulation of Capsaicin in
Seed, Pericarp and Placenta of Capsicum annuum L Fruit (2008) 17(1): 23—-27

7. Hong Yunho. Food Physiological Active Substance Science. Chonnam National
University Press. Gwangju, Korea pp. 13—72

(2009)

8. Kalt W. Effects of production and processing factors on major fruit and vegetable
antioxidant. J. Food Sci. 70: 11-19 (2005)

9. Pietta PG. Flavonoids as antioxidants. J. Agr. Food Chem. 63: 1035—1042 (2000)
10. Perron NR, Brumaghim JL. A review of the antioxidant mechanisms of polyphenol
compounds related to iron binding. Cell Biochem. Biophys. 53: 75—100 (2009)

11. Cai YZ, Sun M, Xing J, Luo Q, Corke H. Structure—radical scavenging activity
relationships of phenolic compounds from traditional Chinese medicinal plants. Life
Sci. 78: 2872—2888 (2006)

- 120 -



S

=z
T

B3 AN TARI e AR

RENELE

o

¥ o

FARY S

A

[ex

171 RARY <)

3. =7Hse 714

oshy By

- 121 -



	두(콩)류자원으로부터 생물반응기를 이용한 태좌조직배양기술의 산업적응용
	요약문

	목차

	제 1 장 연구개발과제의 개요

	제 2 장 국내외 기술개발 현황 
	제 1 절 국내외 관련기술의 연구동향

	1. 국외 시장 동향
	2. 국내 시장 동향

	제 2절 국내외의 특허현황


	제 3 장 연구개발 수행 내용 및 결과 
	제 1절 최종목표 및 평가방법

	1. 최종목표

	제 2절 단계목표 및 연차별 개발범위

	1. 단계별 목표
	2. 연차별 개발 범위
	3. 연구개발 추진일정

	제 3절 연구개발 수행방법 및 결과

	1. 두(콩)류 자원 태좌조직배양
	가. 실험재료
	나. 두(콩)류 자원의 태좌조직배양 및 캘러스 유도 배양 방법 확립
	다. 두(콩)류 자원의 태좌조직배양체로부터 유효 추출조건 확립
	라. 대두 태좌조직배양 추출물의 High Performance Liquid Chromatography(HPLC)에 의한유효성분 변화 분석
	마. 생리활성물질 함량증가를 위한 유인제 처리방법 확립

	2. 대두 태좌조직 배양체의유효성 평가
	가. 생리활성물질 함량 측정
	나. 세포 독성 (Cytotoxicity Test) 실험
	다. DPPH radical 소거활성 시험
	라. 티로시나아제 억제 효과 에 의한 미백효과 시험
	마. Procollagen 합성에 의한 주름 개선 효과

	3. 대두 태좌조직 배양 추출물에 대한 항노화 유효성 평가
	가. 콜라겐 합성에 관련한 유전자 (Procollagen) 발현 실험
	나. 생리 활성 조절과 관련된 유전자 (TGF-beta 1) 발현 실험
	다. 피부 노화 억제와 관련된 유전자 (sirtuin 6) 발현 실험
	라. 콜라겐 분해에 관련된 유전자 (MMP-1, MMP-3) 발현 실험
	마. 콜라겐 분해에 관련된 유전자 (MMPs)발현 억제 유전자 (TIMP-1) 발현 실험
	바. 세포노화에 관여하는 유전자 (p21, p16) 발현 실험

	4. 두(콩)류 태좌조직 배양 추출물의 누적 첩포에 의한 안전성 평가 및 인체적용 시험 연구
	가. 두(콩)류 태좌조직 배양 추출물의 인체 피부 누적 첩포 및 감작성 시험
	나) Pea Placenta Culture Extract의 인체 피부 누적 첩포 및 감작성 시험
	다) Black Bean Placenta Culture Extract의 인체 피부 누적 첩포 및 감작성 시험

	5. 두(콩)류 태좌조직 배양 추출물을 함유한 제형에 대한 유효성 평가
	가. 태좌조직 배양체 유래 생리활성물질을 함유한 제형에 대한 안정성 평가

	6. 분리·배양된 태좌의 생리활성물질 분석 및 대량 생산조건 최적화
	가. 오옥신의 종류와 농도가 대두 태좌세포 생장과 생리활성물질 축적에 미치는 영향
	나. 배지 내 당 농도가 대두 태좌세포의 생장과 생리활성물질 축적에 미치는 영향
	다. 공기공급량이 대두 태좌세포의 생장과 생리활성물질 축적에 미치는 영향
	라. 접종밀도가 대두 태좌세포의 생장과 생리활성물질 축적에 미치는 영향
	마. 대규모 생물반응기 배양시스템의 최적화와 대두태좌조직 배양체 대량 생산 공정 확립
	바. 대두 태좌조직 배양체 Scale-up 생산 공정도 확립

	7. 두(콩)류 태좌조직 배양 추출물의 조성물 특허 출원
	가. 대두 태좌 조직 배양물 또는 그 추출물을 함유하는 피부 외용제 조성물
	나. 식물 세포 내 생리활성물질 함량 증가를 위한 고주파 장치 및 이를 이용한 식물 세포 배양방법
	다. 두류 태좌 세포 배양 추출물을 함유한 항노화, 항염, 항산화 화장료 조성물

	8. 국내 학술지 논문 게재 및 발표
	가. 대두태좌조직배양 추출물의 주름개선 효과
	나. 인간 피부섬유아세포(Human dermal fibroblast)에서 대두태좌조직배양 추출물의 항노화효과

	9. SCI 논문
	가. CO2-enriched microenvironment induces biosynthesis of anthraquinones, phenolicsand flavonoids in bioreactor cell suspension cultures of Morinda citrifolia (L.): therole of antioxidants and enzymes
	나. Production of biomass and bioactive compounds by adventitious root suspensioncultures of Morinda citrifolia (L.) in a liquid-phase airlift balloon-type bioreactor
	다. A sensitive hydrogen peroxide optical sensor based on polysaccharide stabilizedsilver nanoparticles

	10. 두(콩)류 태좌조직 배양 추출물 국제화장품원료협회 인허가
	가. 인허가 진행 순서
	나. 국제화장품원료협회(Personal Care Products Council, PCPC) 인허가 10건
	다. 인허가 등재 서신

	11. 기술이전 실적
	12. 판매실적
	가. 두(콩)류 태좌조직 배양 추출물 판매실적



	제 4 장 목표달성도 및 관련분야에의 기여도 
	제 5 장 연구개발성과 및 성과활용 계획 
	제 6 장 연구개발과정에서 수집한 해외과학기술정보 
	제 7 장 참고문헌 


