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* Polyphenol(Z31s €Wl agf AL F 55 78 ¢
-2 EA ZEE olAE FEE Ei 60% acetones 7}lo] Ao A 24
F= ¢ 5 94 #8 (B000X g, 30 min)ate] A AAES Aal, o] HEe] vhA

60% acetones 7}ste] 91¢F 2& FEHAE 43] wHESTE Azt FARE Rol w5, o)
1

o] chlorophyll-S- A A3}l rotary evaporator® &% 9 acetone FEEZA4 #3835 9 A5

Al

i

= AR

- B FsrEe] AA @ %A Liphophilic-Sephadex LH-20 column (7x 100 an)¥ MCI-gel
CHP 20P column (3 x 30 em) ©]&3te] w5 AEE column¥-¥]9] 1/20% S5kl normal
phase typel.=A4] EtOH-S 100%—0%7}4 2 reverse phase type & MeOH-S 1009%—0%7}A]
gradient= column®] 5¥] §-3¢] &wj= Fig. 13 Zo] &&3lo] 671A] 43 v@de . £
¥ ¥de IR(PERKIN-ELMER IR-1330, US.A)2 KBr AAHSo=Z, 1H-NMR (BRUKER
AM-300, Japan)= TMS|[Tetramethylsilane;(CH3)4SilE 7] &A= 3o A&
CDCI3+DMSO-D6+D20E o]-&3le] =A3a, MS (JEOL JMX-DX 300, Japan)< negative ion
FAB-Masssysteme] 3]  2A#%Fs 4. F¢d ®&d2 (#H)-catechin (A,
(-)—epicatechin—3-0-gallate(B), (-)epigallocatechin-3-0-gallate(C), (+)- gallo- catechin (D),
(-)-epigallocatechin (E), procyanidin B-3-3-0-gallate(F) = 4.

4. keratinocyte cell(HaCat cel)E o] &3 4

21 DPPH radical &7 5, SOD 2, APX&A, Catalase &4

=9 v ast 24 A detd AAdE A4 2 dadAY Adied a3
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V. Q143 (B e b ASS 283 + AdF)
A 1AA = A F-3A (F37]33)
(1) Ak, S3343h, A5, et Az, =459
-AFE -, coenzyme Q10 A
BZ=> 1 P8 80g, dlol=RRolAF 40g, BEA 0.lg, A-olo]HE 20¢g
<HFEZ> o ompolEo A 3.0g, AlE2 2.0g, AWM 1.0g, F9UF 10.0g, FUHE 3.0g

<3l SOl ¥ AlE>

2

datdm 2w Ax

A-Eg 12.0g
AEfaar] F5E 30g
coenzyme Q10 3.0g
o AlAd e 109-=

-ut3l coenzyme Q10 EA

<TFET>
A 60.0g
=g A4 8.0g
stol=2wol~F  40g
HEA 0.1g
A-oo]HAE 2.0g

<frEE>
nlo] ghol d 3.0g
MEA 2.0g
A gl 2k~ 1.0g
& 10.0g
& W E 3.0g
<3 Fo WiE AE>
A-Zw 12.0g
skl s e 3.0g

<FES>
A A G 170.0g
L£EE 3.0g
3ho] &4k 5.0g
o]l =2 Ho| g 2.0g



2] 9] 5o PMB 3.0g

S 3bele A A 20.0g
HEA 0.4g
o Al 2. 127204-&
271
<TFET>
AAF 170.0g
E=2F 3.0g
Sto] F &4k 5.0g
Sto] =R R ol F] 5.0g

<HE Fo B Aw>

2] 9] 7] PMB 3.0g
2" 2A 20.0g
HEA 0.4g
o A Y 1572088
<FEFT>
AA P 40.0g
=g A9 6.0g
Sto] =R R o] ~F] 6.0g
EEotey 1.0g
AFEFdElEsSE 50g
PM 6.0g
<Frsb Fol ¥e AR>S
4 3.0g
PMB 3.0g
HEA O0lg
N AdY 273v&
<FEFT>
AA P 40.0g
=g A9 6.0g
Sto] =R R o] ~F] 6.0g
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(2) A, S3el, A5, wheka =] v g ATt digk
o Abgd AmeE B ol AT Ae AREEAT AFT AnE
a4 A3 L F methanol, ethnol, ChoCLoE Rl 2577 HAA 7|04 AFY s F=
S 3T FEE ARES F4UF A7)o)A Adel o] &3ttt
T Staphylococcus epidermidis  ,Staphylococcus —aureus,Pityrosporum  ovale
Listeria monocytogens, Bacillus subtilis ,Corynebacterium ammoniagenes, Candida albicans
olthalFw e EF ST I A Edlol aAMiA|AA  HAFsivE APuiA =
nutrient medium3 trypticase soy medium ©| 9 tf. 8l FHH S HH petri dishE AF&-3}o
zkzkel wjAo| wFE FEstaL A paper discE WAl &8 FobA Z4zbe] A E( AbE
T, sk, e, 3 ) vEEE At v YS  paper discE# S AW Yol &
ZAFEF AT
(3) A5fr, S, A5, welaEe) W RA L UlF AEFHEA
Human Dermal Fibroblasts Al EE 244 7Fo]Af v <F7|o A v kS 3k & PBSZ A& 3
5ol methanololl Al 58 A5, vhel, S33) AFeHEY FE5E5ES 2
H2 HES gl CO2 7oA 37ToAA 24~ &
S 37CoA i) whe3k formazans isopropanols X @ 3Fe] &3fA17]l & 570nme] &
B2 B3R AE AEES Xy vaste] MEgE A ATH
Ay, vl Skl A FEES 37FA w2 (Gug/mL 10ug/mL, 15ug/ml)E A2 &t
= o

& AP ¥Eol BoldsE wE A TolA

o
of

o
=
o

AE AEgol Bob Hov, 3, ol A 1Y AL HES
of TGe. olel W WNE EUIE YO AFobAEst AAML UF ALSY 4¥o] B8
shol Aol 2FAA 8 WRAD AN HgEe] AW A8 B 5 UL ACE @

.

(4) b, S, A3, walAge] AGH A 5
UVA ZALE ol g3te] MMP-19] 2dASAHE Fozn TdAH AnE 24Fo2H

oA EThE do} wuA ALk F, AH AW wrE ZHzA sk

UVE 2Absh7] ol del wix& AL F PBSE AH& 5o seumA &% AA sk UVes

o HEE M dor UVAE 24A13F 2t

vl kel 2= DMEM® Ao #3319 F

2.0mg/ml X @ 3l A] 244 7HE o w3}

UVA ZAe| 93 MMP-19] 2d =42 Dunsmore® ¥ (Dunsmore et al., 1996)-8 ©] &332

ZEA MMP-1 2@ A &7t Vel A4 3}

H7F e Aom Fas ANt A5, S48k Hk B FEEolMs Ladr) ofF wvlg)
i

1

F oA, S98, 959, GARERe 47
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A 1AAE 293w (H5HA)
) A e &
essential oil?] FEd = F257] THFYH, ¢&

o}, B Ao E F£F7] S5 7F ¥ (Hydro distillation)

o
©

AARE AEANE gAY Z dasle] 9Pz SHRFY A 92 F, Fig. L3 2ol
T FREAE o]&sto HAIZE T FF7] TRt SR E ol dEol Eobzl essential
oil} &4 AFAES T3 359 floral waterS 27} £ dle] WA are] RAsHA A}
&3tk

weke] x5 20mLY A7 22 HAow, d5e e S3se Ho g5 AR &
9 3EFE 500mL B F=A 39t
(2) FE=E2 gatztaba BE4(DPPH radical 2~7%, SOD &4, CAT &4)

=
T, 958, 2ueE, A9 DPPH radical &27% @ 2FS-3k8), v

’
=z}
=
Eiae
o

X
ol

2 DPPH radical 4

KeR

=

e i 2~ O

@ A FZ, A

FEEE EFEASY BHT9 FAE 275 S YE Rt 938t 5=
AL E=AQ] BHT9F A 2758 YebdE o o a3dTh

NEe DFABL ) WFe] 9% mEdzd] gE BFAS Ho] thE AEAuT
v Aow 47N, dE ARANT 2& R s AL AN A Axo

glutathione, _a-tocoperol, carotenoids °| A3, JZA44d HolAA"H = superoxide
dismutase, catalase, ascorbate peroxidase, glutathione reductase &3 #2 &4Eo] Ay} Hv

&9 4%9 SOD, APX Z12]al CATS a3t &4 34 588 =43 9. -are =4 :
X

Zrzye] AAAEE extraction buffer (50mM phosphate buffer, pH 7.0;196 Tritox X-100; 1%
PVP-40)o] 1:49] v|&= &3t & FA43 A7) 12000rpmoll A 2085t dA7-8 s e
NETRE FHoto] ks & FA- A&t @A AEe albuming ETEAE AME

3}o] BCA protein assay HWHeol upe} =433},
—Catalase(CAT) &4 =4 : Catalase@A 2 Aebi (1984) HH ol 23t =A &tk 50



mM potassium phosphate (pH 7.0)¢] 10 mM HsO- HE-S G498 71T 240nmell A 2
F7He] FEE WMEE #HEsy 1850 1luMe H0.E #83tE £49 4E 1 unite =
ST

CATE AAUe] el Atass A& Agste] AxE sk tstA 242
APX 9} &7 H:0.5 #3] &A% HEAQA dholu). 2wl 14.2U/mg protein & &=
V=4 Uska ARe-zsl oA 13.6U/mg protein, HHalel @3 EtolA ZHZE 89U/mg
protein, 8.8U/mg protein, YF#] Lol A 7.8U/mg proteinl. & & ks w9t}
-SOD (Superoxide dismutase) &34 : SOD &4 Beauchamp and Fridovich(1971)¢]
M 283t =A3r. 50 mM carbonic buffer (pH 10.2), 0.1 mM EDTA,0.ImM
Xanthine, 0.025 mM nitroblue tetrazolium(NBT), &4 o] ¥&d & A& 25°Coll A 1083 1t
&3 & Xanthine oxidase(3.3 ¢ 10-6mM)E Z7}3to] wHg-& =4 0} 7ok SOD &4 AL

550nmell 30&% @& 583 FREE AU
d

SOD &4& &A% Ay S33 FEolA 168U/mg protein® 7 =4 vk vhs)
13.8U/mg protein, =73} A3t fF¢] Zo|A z}7z} 13.2U/mg protein, 12.4U/mg protein, 5

7] oA 109U/mg protein® 2 W& shake WAl

S
A3y, 2HFEE) 9 tyrosinase B A B E 0w F 3} F4:
5 =& in vitro

elal eWeR dxe FEEddA v

tyrosinase A &S HATH
- 2%, FAEx, ANz, e G2 FYH &3 459 tyrosinase A3l (v &)

olm] A3 wigld: %59 in vitro tyrosinase A& &S H ] Y3 A A ES
ZAbe7] sk wlxd, A x, Az, dle, dbetel A e Al thske] 48 A
TAZ, W&, vetel A el whek s AT
- AEy dagd AAdE A 2 dad g Asied 2=2ed

debd AXE A9H 3 g 9F, WA Agel o8] Av), F2A S4F 5o 9TAH

=

E 7 wellel]l 1x10'719] $E2 Ho4z vg 19 F 74 FEES o
=S Hlsle] 2d Aol MTT £9(0.5mg/mL)S H718te] 4X 7 &
o} HH 0}031:} “0}2}‘; A EE MTT ¥-8-3lo] Wald B84 formazan® dEo] &A% H
HZl 2L DMSOE 150p® 2o &3]3} ELISA reader=

o
540nmell A FRE=E St X3 vlast vk



A, A sZ7F 70% °)d AL e FEEY] 5= 100ug/mL 2 YERgo
£ 7|%F 2% melanin &% Al sS 43U
@ melanine A %F 54
Aepd e depbd Alxe] AEA7]#] FEd A A (melanosome) ol 4
osf BAAT # HAF2 Ao A3 elA] BI6F10 /H]J_J Lo A7
£ ZAzlo] A %@ﬂ, A5, vl FEFES oz AXuels Hed Aol vl
1 2 Hosei's (Hosoi et al., 1985)2] WS W33}
A& 3}03\3} U“F/}‘/] H]EOJ B16 i,f—’ﬂ.‘%—ﬁﬂi—% v %ksle] 24well plateo] 7t welld A2 S 1x10°
cell/well= ztzte]l AlxAEgo] we} $=F5 A3 5 4843 nj ek aiet. 4841 3F v kgl &
7} wells PBSZ Al F 1% DMSO7F 7k IN NaOH &4o= 60TlA 1~
L3813l 2, ELISA readerE o] &3lo] 406nmolA FH3HE=E =433}

o =~
)
ﬁ,
>
50
50
i
off
L

rir
o2
o
o
>
>,
H
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jtje]
o
¢
x
=)
L
o,
o
SL

o
it
©
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(1) F&EE0] <17t A A ¥ (keratinocyte : HaCat Cell) @] AEAFEE v A= A3
BoAddo) ALg® A ¥ESFE Skin Keratinoeyte® Hacat cell® DMEM(Dulbecco’s  odified

Eagle Medium)ell 10%(V/V) Fetal Bovine Serum®t 348 Al (Antibicotic antimycotic)2 3 7}k
S 37Ce wiFrIel A skttt AbsAksk(z, o, B, Y, §e)) FEE ge
AEARA A A FHE MTT assayE el F23kd vl 96wellel 3x104 cell/mLe] %

HE3te] 37T, 5% CO2 v d7]oll A 24X &<t vl A7l § 257800ug/mLe] &%= A ¥ 3}
24A12F Qb mi st 15 MTTE AHelste] MTT7F AE A x| Zazbgol os ghely
EE AANZHE WS H Y. 2 & aldR s AAS A 7 welld] AAAE formanZ A -S DMSOE
540nmel A FHE=E FAs] Celle] AE&S T3l8ith AHS3st F=E0
st oy A5 (Hx)FEE9 49 800ug/mLe] s A oF 30%29 MEA
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IR
-
_E_&
v
Fﬁ“‘

riN
o
o
_>¢
L



A 233 % 5 HA
1. AEFEE25Y =095 #4]3 (2-nonenal) A4 A s3HE 22
Q1WA (2-nonenal) A ®ZIWU S s & EA o] AA 4

(1) 917+A# (human body odor)$} ##E ¥ =4

¢17+9] A% (Human body odor)9} #HH =22 wl-$ thksty 400 o] d3} o] 9] A&
WAl &4 F/Fe Fell s o7t &S & F . 9

e
X,
ol
N
<
=
L S

] .
37 HWEA 5534 ey e =909 35 Y3 += aldehyded & 2-nonenal©

o

Z2(2-nonenal) e T-x4 EA W EFFHo EA

2-nonenal(:=1 WA o] A<l E2) & unsaturated aldehyde® o)™, =7 (3-4 ppm)ell A =

FHA S} ZHAE FEetA 9

(3) 2-nonenal A4 & EXFA U & HAstx] Ao #aH Ay

2-nonenal A4 & BEXIX WAL & bt A Ao AAE AHHE AL dA@o] FU}
Sho| whe} ¥HE-FHE FAZE Qi A Z(skin surface lipids) & o7 unsaturated fatty acids
2} lipid peroxides(#4ta x| &) 7} F7}38kt} (Fig. 3, 4). ©] % palmitoleic acid®} ¥A2F3}X] 2 9
#o] ZF7} 2 2-nonenald) AAHE F71sA @l =, palmitoleic acidi= #FAFERA] A o
oJsle] Atsld o w F&(oxidative degradation) ¥ 1S A%, Fig. 5. 9 22 7|Ze] 23}
2-nonenal 2 W&} @},
(4) 2-nonenal®] 73 7]t
(5) &itsl G s FE ol o3 =W (2-nonenal) A AA 72 A A

Garsh @B TEol 9@ WAl @nonenal) A4 oAl 1 mERA B ATolAE 95
|

B ¥ 3 x| 194E2] palmitoleic acid7} #4tEA] Ao o] dle] Absluojx| = A
ol v FE-FuFH ] S MAEY] 3 WHow ksl o] =2 A EA
:.l

ko
3 24 ges 2, AAske] mAdWAl A AR E8se e HAoR 3ot

M

2. 5% H= FEa Y £4

- AE AR, SR8, A%, Be, e e

@ F 7
559 Felsln e AW A, Table 2049k 2ol what FEENA Y wehow, 2
Fire A< 2717pg/ml, S-S 21.12pg/ml, S48 11.710e/ml, A2l e] 745l 8.5ue/

(3) F+=%29 DPPH radical 24 %
O AR, ad), SEs(dx), 9588, ), ¥wsH(dzx), S (dx)9 DPPH
A

= -
radical 275 : 559 FE29| tsle] DPPH radical 2752 #2433t



FE%(RCsp : 23451 ug/mbeol 7 43 A4S wdow, e FHERCsn : 29218
ug/mh3 SWEFE FEERCy : 617 ug/mE Foadwst ~2AS5S Bt YA Sxk3)

-
A%ele] 9]

H FEEe Foad abstaA S volx &ttt
(4) SOD +AHEA 2 CAT 24

SOD &4d& 43 A3, A+ 4178 Umg)el $53 284E Bon, 1 5
FEed S33 o, A5 Q9 X, v FE=2 1097188 o WeR A &

A5 verdY). (Fig. 12, Table 3.).
CAT #4= 4% 734 Aanis o°“3H(13.9 U/mg)¢t =33k o F55014.2 U/mgle] 53
7.879.8 U/mg?] HelelA

mj 2 kgoll 70% EtOH 15LE #7138t 23 F&7|2

% 9
3 & F, o #d g AwHshel 27EE 5lg & Ak
A

3AIZE 3k 3

- F%E9 DPPH radical &A5(WEE) @ A¢{ EtOH FEEC d3td w54
(1557500ug/m = DPPH radical &A% s 43 ZA3i %7l 125ug/mlol A5 4A 5l
Hak Fod W FAE Holow HEFFRQ 500ug/mldlAE 90% olFe] ~7%g e

- FEE SR Y 0 FEES 90% EtOH 2Ll =91 thg hexanes % 713 & 2872
W7 & o] &3] 33 B3-S 3lo] B Q23 hexane & A3 AL, 90% EtOHZS v 5
3lo] o]&E =FH4 1Ll =9 &, o] ethylacetate(EtOAc)E 713k & B3 8 33 A A3}
EtOAc && 4o, BuOHl| thatel® 47|et e wWyo= 334 #38& 3igth &

o.

Eﬂﬂoq A-S Felstal, TLC HES ZA38A T

o] DPPH radical &AG(MIEE) @ 459 &7 FE=ES ¥

ug/mDE DPPH radical 2758 43 2% Z& w2994 EtOAc &9 €40 ¢

F5HAl WEbsk oW, hexane &3 F&E&5S AR 24 & & A%

S Bk Sz Bl AASE I #HoE nasEw EtOAc ext(25.6ug/ml) BuOH
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Summary

[ . Development of Deodorizing—Function Cosmetics for Body Odor Improvement of the

Silver Generation using Essential Oil and Polyphenol Compounds

IT. The objectives and necessity of research and development (The title may be changed

depending on necessity.)

This study is purposed to develop the beauty product of aromatic-deodorizing series for

exclusive use of the aged with an aim at the skin secretional smelling (Nonenal Aldehyde

and etc) and urinous smelling (Ammonia and etc) intensively of the body odor of the aged.

- Selection of the aromatic material and polyphenol contained material from the special
products (Corni, fragrant plantain, peppermint, hemerocallis fulva) of Gurae-gun,
Cheonnam.

— Prescription of the polyphenol contained chemical and extraction of essential oil

— Analysis on the aromaticity and the deodoring power of the extracts and extracted oil

- The mixing condition of the cosmetics complication and manufacturing process
establishment using the vegetable materials for deodoring material for body odor of the
aged and moisture retaining - nutritional wetness retaining

- Analysis on the deodoring power, skin improvement function and stability of the
complication of final cosmetics material.

- Pilot production and the clinical evaluation on the skin stability for the skin of the pilot
product

- Design for the packing container for the pilot product and establishment of the marketing
strategy

— Academic presentation and patents application for the related technology.

M. Details and scope of the research and development (The title may be changed

depending on necessity.)

Establishment of the optimum mixing condition of the basic cosmetics complication and

manufacturing process

- Analysis on the mixing condition of the pilot product complication:

* Production of the cosmetics material complication mixture of natural substances for
deodoring power and nutritional moisture keeping :

* Development scope of the basic cosmetics material complication: soft beauty wash, skin
lotion, nutrition cream, essence and moisture keeping mask pack and body lotion

* Toxicity test on the skin cell (Safety test) * Analysis on the antibacterial activity of the
complication against the permanent staying bacterial

* Analysis on the deodoring power of the complication | Measurement of threshold on the
bad odor by the Triangle Test method



Measurement on the effect of the extract and extracted oil on the bad odor and
evaluation on the deodoring power

Measurement on the activity of the metabolic enzyme for the superoxide in the skin
tissue (Xanthine oxidase, Superoxide dismutase, Catalase, Glutathione peroxidase,
Glutathione S-transferase)

* Analysis on the moisture power keeping and nutritional moisture keeping power of the
complication

—Analysis on the manufacturing process for each production method of pilot product : It is
to decide the adding amount and timing of the deodoring material, moisture, nutritional
moisture keeping material focusing on the basic process of each production method.

— Evaluation on the safety of the complication mixing ingredient: Analysis on the
denatured aromaticity, resistivity of deodoring power and color change of the
complication

Screening of th deodoring active natural substances and analysis on the functionality

- Prescription of the natural substance with aromaticity and deodoring power from the
Corni, fragrant plantain, peppermint, hemerocallis fulva and analysis on the functionality:

* Selection of the aromatic material and separation of extracted oil {rom three plants (Corni
and 3 species) of Gurae—gun, Cheonnam: Extract of the oil by the steam distillation.

* Selection of substance with high content of polyphenol (Condensed tannin) and extracts
separation :

- Separation of acetone extract from vegetable substance : Extract from the mixture of
vegetable 3.0kg and 60% of acetone for 24 hours in room temperature and obtain the
floating liquid and the precipitated substance from centrifuging (5000X g, 30 min) of the
extracts and add 609 of acetone on the precipitated substance and repeat the abhove
extraction process in 4 times. Skim off the floating liquid in each process and concentrate
and remove the chlorophyll by filtering. Use it for the specimen for fraction after
concentration with the rotary evaporator.

- Purification and identification of tannin compound: Inject the concentrated specimen with

amount of 1/20 column volume using the Liphophilic-Sephadex LH-20 column (7x 100 an)

and MCI-gel CHP 20P column (3 x 50 em) and separate it into 6 pure tannins by elution

5 times of column volume with gradient of 1009%6—0% of EtOH in normal phase type and

100%96—0% of EtOH in reverse phase type as indicated in Fig. 1. Measure the molecular

weight of the separated tannin with KBr purification method of IR(PERKIN-ELMER

IR-1330, US.A) and measure the 1H-NMR (BRUKER AM-300, Japan) in use of the

CDCI3+DMSO-D6+D20 with reference material of TMS[Tetramethylsilane;(CH3)4Si] and

measure the molecular weight of the MS (JEOL JMX-DX 300, Japan) with negative ion

FAB-Masssystem. Identity  the separated  tannin  with (+)—catechin (A),

(-)—epicatechin—3-0-gallate(B), (-)epigallocatechin-3-0-gallate(C), (+)- gallo- catechin (D),

(-)—epigallocatechin (E), procyanidin B-3-3-0-gallate(F)..

* Analysis on the skin cell proliferation effect: Analysis with keratinocyte cell{aCat cell)



*  Antioxidation activity analysis on the extracts: DPPH radical removing power, SOD
activity, APX activity, Catalase activity

* Analysis on the whitening effect of the extracts: Measurement on the intercellular
melanin creation quantity and screening the inhabitant for melanin creation.

—Analysis on the aromaticity of the extract and removing power of the body odor of the
aged :

* Sensual inspection on the aromaticity and masking efficacy of the extracted oil
Evaluation on the aromaticity and masking efficacy by the sensory evaluation table
which is constituted of 8 items for the experimental group of 20 persons.

* The effect and sensory inspection on the deodoring of the skin secretional smelling
(Nonenal Aldehyde and etc) of the aged and urinous smelling (Ammonia and etc) from
the urinary tract disorder by the mixture of extract containing the polyphenol

Clinical evaluation on the final pilot product

— Evaluation on the safety of the pilot product on the skin: Perform the short and long
term test using the standardized skill for 5 applicants with excellent skin condition

— Evaluation on the improving effect of the pilot product on the body odor of the aged :
Evaluate the deodoring power of the pilot product with application standard method for 5
aged people with aiming at the Nonenaldehyde which is the material for the main cause
of the body odor of the aged.

- Evaluation on the moisture keeping efficacy for improving the skin dryness of the pilot
product: Evaluate with standardized method for 5 persons of experiment group (Mainly
for the aged with dry skin) by setting negative reference group and positive reference
group

- Evaluation on the moisture keeping efficacy of the pilot product: Evaluate with
standardized method for 5 persons of experiment group (Mainly for the aged with dry
skin and severe keratinization) by setting negative reference group and positive reference
group

— Evaluation on the skin itching removing effect of the pilot product: Ewvaluate after
treatment with the pilot product for 5 persons of the aged with severe skin itching.

— Evaluation on the keratin removing power and improving effect of skin elasticity: Select
5 aged person over 70 and measure and analyze the negative reference group (5 persons)
by means of standardization method after treatment on the part of severe keratinization
for 1 month.

Design the packing and container of the cosmetics and production of the pilot product

- Design the packing and container of cosmetics

- Establishment of the production process in pilot plant scale and production of pilot
product : Dispersion process (Water solvable thickeners: Tank for solving,
agi mixer) — Saponification process(Antioxidant, moisturizer, poly fatty acid, refined
water and etc: Tank for solving, heat exchanger, homo mixer, paddle mixer, thermometer

recorder, pressure gauge, cooler, filtering device) — Solubilization process (Moisturizer,



neutralization reagent, thickener, astringent, Antioxidant and etc: Tank for solving, agi
mixer, filtering device) — Mixing process (Vegetable extracts, functional natural
substance and etc: Mixer, filtering device) — Pulverizing process(Pulverized powder,
binding agent, preservatives, additive, moisturizer and etc: Pulverizer, mixer, filtering
device ) — Semi product production— Injection and packing process (Container, packing,
cap, aluminum dish, case, injection cloth) — Pilot product production/ Development of the
adding technology for each objective of the natural extract and physiological active agent
to the formulated base in cream and emulsion type while the above process is processed
as a basic process, Decision of the optimum mixing ratio and addition type depending on
the function extracts to be added and characteristics of the natural substances and
safety, Identification of the characteristics such as the physical property change in mixed
production of the natural extracts.

-Establishment of marketing strategy :

* (Clinical experiment and promotion of the pilot product by means of visiting to the
recuperation center for the aged:

* Product sales through the on line and off line

Strategy establishment :

Analysis on the market of the vegetable natural cosmetics

Analysis on the consumer reaction for the domestic and foreign natural cosmetics

Setting the direction of product making depending on the demand market

Establishment of the strategy of the target market of the product

Establishment of the acceleration strategy for market distribution of the products

Analysis on the consumer reaction of the product

Establishment of the price and strategy for the product

Establishment of the product brand image strategy

Establishment of aggressive marketing strategy

VVVVVVVYVYVYY

Establishment of the consistent maintenance strategy for the product

IV. R&D result (The title may be changed depending on necessity.)

The 1st year sub task (Holding organization)

(1) Production of the natural cosmetics material complication such as Corni, fragrant
plantain, peppermint, hemerocallis fulva, Saurus chinensis and green tea

-Cormi, coenzyme Q10 lotion :

<Moisture layer> : Glycerin 8.0g, Hydromoisture 4.0g, Preservatives 0.1g, Gel-agent 2.0g
<Oily ingredient layer> : Vital emulsion 3.0g, Cethos 2.0g, Japan wax 1.0g, Camellia oil
10.0g, Camellia butter 3.0g

<Substance adding after saponification> :

Gel-polymer 12.0g

Corni fruit concentration 3.0g

coenzyme Q10 3.0g



Essential oil 10 drops
-Peppermint, co—enzyme Q10 lotion :
<Moisture layer> :
Refined water 60.0g
Glycerin 8.0g
Hydromoisture 4.0g
Preservatives 0.1g
Gel-agent 2.0g
<Oily ingredient layer> :
Vital emulsion 3.0g
Cethos 2.0g
Japan wax 1.0g
Camellia oil 10.0g
Camellia butter 3.0g
<Substance adding after saponification>
Gel-polymer 12.0g
Peppermint leaf concentration 3.0g
coenzyme Q10 3.0g
Essential oil 10 drops
-High moisturized Hosta plantaginea Hyalironic acid skin :
<Moisture layer>
Refined water 170.0g
Solu-sol 3.0g
Hyalironic acid 5.0g
Hydromoisture 5.0g
<Substance adding after saponification>
Lipidure PMB 3.0g
Hosta plantaginea tincture 20.0g
Preservatives 0.4g
Essential oil 12720 drops
-High moisturized a day lily Hyalironic acid skin
<Moisture layer>
Refined water 170.0g
Solu-sol 3.0g
Hyalironic acid 5.0g
Hydromoisture 5.0g
<Substance adding after saponification>
LipidurePMB 3.0g
a day lily tincture 20.0g

Preservatives 0.4g



Essential oil 15720 drops
—Corni non—heated moisturizing cream :
<Moisture layer>
Refined water 40.0g
Glycerin 6.0g
Hydromoisture 6.0g
Fine salt 1.0g
Corni fruit concentration 5.0g
PM 6.0g
<Substance adding after saponification>
Collagen 3.0g
PMB 3.0g
Preservatives 0.1g
Essential oil 273 drops
—Peppermint non—heated moisturizing cream :
<Moisture layer>
Refined water 40.0g
Glycerin 6.0g
Hydromoisture 6.0g
Fine salt 1.0g
Peppermint concentration 5.0g
PM 6.0g
<Substance adding after saponification>
Collagen 3.0g
PMB 3.0g
Preservatives 0.1g
Aroma oil 273 drops
—Corni, Peppermint antiageing nutrition cream :
<Moisture layer>
Refined water 30.0g
Glycerin 5.0g
Hydromoisture 3.0g
Cream-Polymer 8.0g
<Oily ingredient layer>
Cream base 9.0g
Camellia oil 4.0g
Preservatives 0.2g
<Substance adding after saponification>
Gel-agent 3.0g

Corni fruit concentration 3.0g



Peppermint leaf concentration 3.0g
Peppermint, Hosta plantaginea, Lavender Essential oil each 5 drops
—Corni, Korean angelica , Morus alba L. , green tea sun whitening lotion :
<Moisture layer>
Refined water 130.0g
Glycerin 8.0g
Hydromoisture 8.0g
Preservatives 0.5g
Gel-agent 4.0g
<Oily ingredient layer>
Vital emulsion 5.0g
Cethos 4.0g
Japan wax 2.0g
Camellia oil 8.0g
Jojoba 7.0g
TiO2 5.0g
UV absorbent 10.0g
<Substance adding after saponification>
Gel-polymer 30.0g
Corniconcentration 3.0g
Korean angelica concentration 3.0g
Morus alba L. concentration 3.0g
green tea concentration 3.0g
Peppermint, Lavender Essential oil 20 drops
-Corni, Saurus chinensis, Morus alba L., green tea concentration whitening & antiageing
essence
< Moisture layerl>
Refined water 30.0g
Gel-polymer 15.0g
Glycerin 4.0g
Hydromoisture 4.0g
Voddka 4.0g
Preservatives 0.1g
<Moisture layer2>
Solu-sol 1.0g
Aroma oil 375 drops
<Substance adding after saponification>
Gel-agent 2.0g
PMB 3.0g
Collagen 3.0g



Corni, Saurus chinensis, Morus alba L. , green tea concentration 8.0g
-Corni, Saurus chinensis, Morus alba L., green tea concentration whitening & antiageing
mask sheet pack
<Moisture layer>
Refined water 60.0g
126 thickener solution 20.0g
Hydromoisture 9.0g
Glycerin 7.0g
Vodka 7.0g
Solu-sol 2.0g
Essential oil 0.2g
Preservatives 0.3g
<Substance adding after saponification>
PMB 2.0g
Collagen 2.0g
Corni, Saurus chinensis, Morus alba L. , green tea concentration 10.0g
Caviar extract 1.0g
green tea concentration whitening

-Corni, Saurus chinensis, Morus alba L,

antiageingpeel—off pack :
<Moisture layer 1>

Refined water 7.0g
Hydromoisture 5.0g
Preservatives 0.2g
Corni, Saurus chinensis, Morus alba L., green tea concentration 10.0g
Co-enzyme Q10 3.0g
<Moisture layer 2>
Aroma oil 5 drops
Vodka 10.0g
Solu-sol 1.0g
Film-polymer 80.0g
- Hand moisturizer, sterilization solution:
Aloe veragel 40.0g
absolute alcohol 60.0g
Hyalironic acid 8.0g
Corni, Saurus chinensis, Houttuyniae Herba, green tea concentration 10.0g
Lemon Essential oil 5 drops
Lavender Essential oil 5 drops
Peppermint Essential oil 5 drops
Tea tree Essential oil 10715 drops

&



(2) The materials of Corni, Hosta plantaginea, a day lily, Peppermint which were adopted
for the antibacterial activity experiment for the permanent bacteria on the skin were
collected from Gurae—Gun. The collected material were immersed into the methanol, ethanol
and Ch2CL2 solution for 2 weeks and the extracted by method of vacuum freezing. The
extracts were dried in freezing conditionand used for the experiment.

The adopted strains are Staphylococcus epidermidis ,Staphylococcus aureus, Pityrosporum
ovale Listeria monocytogens, Bacillus subtilis ,Corynebacterium ammoniagenes, and Candida
albicans. Every strain was received from Korea Inoculant Association and the experiment
was performed on the solid culture bed. The experiment beds were nutrient medium and
trypticase soy medium. With regards to the culturing method, the strain was inoculated on
each culturing bed wusing the sterilized petri dish and processed depending on the
concentration of each plants (Corni, Peppermint, a day lily, Hosta plantaginea)by putting
the sterilized paper disc on the culturing bed. The area of the curbing band at the exterior

of the paper disc after culturing.

(3) Cellular toxicity analysis on the skin cell of the plant

Human Dermal Fibroblasts cells for cellular toxicity analysis on the skin cell of the Corni,
Hosta plantaginea, a day lily and Peppermint were cultured more than 24 hours in the
culture medium and cleaned with the PBS and the extracted Corni, Peppermint, Hosta
plantaginea, a day lily from the methanol were inoculated each culturing bed depending on
the concentration. It was cultured in 37C and 24 hours in CO2Z culture medium and
cultured in 37TC after treating with MTT solution. It was analyzed with the 570nm
absorbance after solving the reacted formazan with isopropanol. The survival ratio of the
cell was marked with percentage by comparing with the reference group. The extracts of
Corni, Peppermint, Hosta plantaginea, and a day lily were treated with 3 concentrations
(5ug/mL 10ug/mL, 15ug/mL) and the influence on the survival ratio of the fibroblasts was
surveyed. The survival ratio of the cell was increased in every treatment group as the
treatment concentration increased. Especially, the survival ratio of the cell was the highest
in the corni fruit and peppermint extract. The cell toxicity experiment is necessary for the
fibroblast and keratin cell based on these results in the future and it is considered that the
cosmetics of deodoring and skin improvement for the silver generation will be developed

and commercialized.

(4) UV blocking effect of Corni, Hosta plantaginea, a day lily and Peppermint
The expression measurement of MMP-1 using the UVA survey was performed and the
expression inhibiting level was analyzed to know the expression inhibiting effect. In the

other words, the UV blocking effect was measured.



The culturing bed was washed before surveying the UV and washed with PBS and serum
element was removed. UVA was projected for 24 hours by fitting the filter on the UV
lamp.

The extracts of corni, Hosta plantaginea, a day lily, Peppermint which were extracted in
vacuum on the dMEM culturing bed were treated by each 2.0mg/ml and cultured for 24
hours. Dunsmore method (Dunsmore et al, 1996) was used for the MMP-1 expression
measuring by UVA projection.

It is considered as there is an UV blocking effect because the MMP-1 expression
inhibiting was appeared on the corni fruit extract and peppermint leaf extract, but its effect
was negligible in the extracts of flower and roots of the a day lily and Hosta plantaginea.
Therefore, it is considered that more experiment shall be made in the future and it is
considered that the studies on the extract solvents and high concentration of the extracts

shall be performed at the same time.



The 1st year Chosun Univerity (Joint task)

(1) Selection of the aromatic material and separation of extracted oil from special plants
(Corni and 3 species) of Gurae—gun, Cheonnam: There are many ways in the extraction of
the essential oil such as the hydro distillation, compressing method, absorption method,
solvent extraction method. But the hydro distillation was adopted for extracting the oil.
The plants cleaned neatly and cut into the fixed size and put into the round flask with
distilled water and hydro distilled using the steam distillation equipment for 5 hours as
indicated in Fig. 1. The essential oil collected at the top through distillation and the floral
water at the bottom which contains the water solvable oil ingredients were separated and
kept in the refrigerator for use.

20mL of o1l was separated form the entire plant of peppermint and the 500mL of face
wash containing the oil was made from the flowers of the a day lily and Hosta

plantaginea

(2) Analysis on the antioxidation activity of the extracts (DPPH radical removing power,
SOD activation, CAT activation):

(O DPPH radical removing power of the Hosta plantaginea, Hosta longipes, a day lily, a
lily of the wvalley and Corni: The extracts from each part of the Hosta plantaginea, Hosta
longipes, a day lily, a lily of the wvalley and Corni were analyzed for the removing power
for DPPH radical. Hosta plantaginea extract from the flower showed the highest activity
and the extract from the leaves of a day lily was higher than that from roots and Hosta
longipes showed the very poor activity. The extract from entire plant of a lily of the
valley showed the highest DPPH radical removing power out of 4 types of extracts.

@ DPPH radical removing power of the Corni flower, Corni fruit and Peppermint :

BHT<®] RC50; 198.93 ug/ml, RC50 of Vt C; < 25 ug/ml

The extract from the flower of corni showed high DPPH radical removing power
comparable to Vt C and the extract from the fruit showed similar removing power with
BHT which is the standard material. In case of the peppermint extract showed the similar
removing power with BHT which is standard material as similarly with corni fruit.

@ Measurement of activity of antioxidant enzyme

It is considered that the environment adaptation capacity of the plant against the external
stress 1s bigger than that of other living bodies because it lives by fixing. It produces
more kinds of the antioxidants than other lLiving bodies. The cell has the enzymatic and
non-enzymatic defensive system to protect the constituent element of the cell and to
maintain the oxidation and reduction state. There are scorbic acid, glutathione, _a—tocoperol
and carotenoids which were know as natural antioxidants for the non-enzymatic defensive
system of the plant and there are enzymes like superoxide dismutase, catalase, ascorbate
peroxidase and glutathione reductase for enzymatic defensive system. The SOD and APX
of 4 species of peppermint and antioxidant enzyme activation capacity of the CAT were

measured.



- Enzyme solution production : Each live specimen were mixed in 1:4 ratio into the
extraction buffer (50mM phosphate buffer, pH 7.0;196 Tritox X-100; 1% PVP-40) and
uniformed and the upper layer liquid was skimmed off after centrifuging in 12000rpm for
20 minutes and it was used for measuring the antioxidation activity measurement. Albumin
was used for standard material for measuring the protein quantity and measurement was
performed according to the BCA protein assay.

—Catalase(CAT) activity measurement : The catalase activity was measured by the method
of Aebi (1984). 10 mM H202 and reaction enzyme solution were added to the 50 mM
potassium phosphate (pH 7.0). The absorption change was observed in 240nm for 2
minutes and the quantity of the enzyme decomposing the H202 in 1uM was set for 1 unit
for decomposing the H202.

CAT is a antioxidant series enzyme to protect the cell by rapid processing on the harmful
oxygens In vivo and it is a representative enzyme to decompose and remove the
H202together with APX. The highest protein in 14.2U/mg was extracted from the leaves
of Hosta plantaginea, 13.6U/mg protein from Hosta plantaginea flower, 8.9U/mg protein and
R.8U/mg protein from the flowers of Peppermint and a day lily respectively, and it was
7.8U/mg protein from a day lily leaves which showed the low contents.

-SOD (Superoxide dismutase) activity measurement : SOD activity was measured with the
application of Beauchamp and Fridovich(1971) method. The solution of the 50 mM carbonic
buffer (pH 10.2), 0.1 mM EDTA,0.1mM Xanthine, 0.025 mM nitroblue tetrazolium(NBT)
and enzyme solution were reacted form 10 minutes in 25°C and the reaction was measured
by adding Xanthine oxidase(3.3 ¢ 10-6mM). The absorbance was measured for 5 minutes in
30 seconds unit in 550nm for SOD activity.

The measurement result of the SOD activity showed as the highest in 16.8U/mg protein
from the flower of Hosta plantaginea. It was 13.8U/mg protein in peppermint, 13.2U/mg
protein and 12.4U/mg protein from the Hosta plantaginea leaves and a day lily flowers
respectively, and the low contents of 10.9U/mg protein was shown from the leaves of a

day lily.

(3) Analysis on the whitening effect of the extracts:

- Analysis on the tyrosinase activity inhibiting effect (Whitening effect) of the Liliaceae
plant (Hosta plantaginea, Hosta longipes, a day lily, a lily of the valley):

Comparatively good in vitro tyrosinase inhibiting activity was shown in the extracts from
the roots and the part above the ground of Hosta plantaginea and entire part of the a lily
of the wvalley.

- Tyrosinase inhibiting activity (Whitening activity) of the oil extracted from Agqastache
rugosa, Chrysanthemum zawadskii Herbich var. latilobum (Maxim.) Kitamura, Saurus
chinensis, lemon and Peppermint

The oils extracted from Aqastache rugosa, Chrysanthemum zawadskii Herbich var.

latilobum (Maxim.) Kitamura, Saurus chinensis, lemon and Peppermint were analyzed to



survey the substitutional plant to amend in vitro tyrosinase inhibiting activity of the
extracts from the Liliaceae plants which were analyzed in the above. The significant
results were obtained from the Chrysanthemum zawadskii Herbich var. latilobum (Maxim.)
Kitamura, lemon and peppermint.

- Measurement on the intercellular melanin creation quantity and screening the inhabitant
for melanin creation.:

The melanin cells cause the dermatological diseases such as the melasma, freckles and
melanoma by the external and internal stimulus such s the UV. Women react sensitively
to these skin changes and the interest on the coloring on the skin has been increasing day
by day. Therefore, the studies on the development of the whitening material which is
stable and reactive to this have been performed actively. The influences on the melanin
cell creation on the BI16F10 melanoma cell were surveyed using Hosta plantaginea,
Peppermint, a day lily and Corni in this study.

@ Toxicity experiment on the cell of the extracts :

The strain of the B16F10 melanona cell was put into each well in concentration of 1x104
units and each chemicals were put in constant concentration. Each chemical was processed
and MTT solution (0.5mg/mL) was added in the 2nd day and cultured for 4 hours. The
living cell creates the violet insolvable formazan precipitation by reacting with MTT and
the upper layer was skimmed off to solve this and put and solve DMSO by 150x¢ and
absorbance was measured with ELISA reader in 540nm and it was compared with the
reference group.

The analysis results showed 100ug/mL of the extract concentration which is for more than
70% of the survival and the melanin contents inhibiting power was analyzed based on this
concentration.

@ Melanine creation condition measurement :

Melanine is created by a series of enzyme reaction in the melanosome which is the
element of the melanin cell. The influences on the intercellular rmelanin creation on the
extracts from Corni, Hosta plantaginea, a day lily and Peppermint were observed (Fig.5™8)
with determining the concentrations which were not influential to the survival of the
B16F10 cell in the above experiment . The measuring the weight of the melanin was made
in adoption of the method from Hosoi et al. (1985). The melanin cell, B16 melanoma cell
was cultured and the concentration process was made depending on each survival ratio of
the cell by putting 1x104 cell/well into 24 well plates and cultured for 48 hours. Each well
was washed with PBS and it was solved into the 1N NaOH solution with addition of 1%
DMSO for 1 hour in 60TC. The absorbance in 40bnm was measured using the ELISA

reader.

(4) The influence of the extracts on the human keratin cell survival ratio (keratinocyte:
HaCat Cell)



The cell strain used in this experiment is the Hacat cell of Skin Keratinocyte and it was
cultured in the culture medium in 37C after adding the antibiotics (Antibicotic antimycotic)
of 10%(V/V) Fetal Bovine Serum to DMEM(Dulbecco’s odified Eagle Medium). The
inhibiting activity effect of cell growth on the extracts from the Hosta plantaginea(Flower,
leaf and root) and a day lily(Entire plant and root) was confirmed through the MTT assay.
It was inoculated in 3x104 cell/mL concentration on 96 wells and cultured in the 5% CO2
culture medium of in 37C for 24 hours and processed in 257800ug/mL concentration and
cultured for 24 hours. It was processed with MTT and cultured for 4 hours to be reduced
by the enzymic reaction of the survived cells. The culture solution was removed and solve
the created forman crystal in each well by adding DMSO and the survival ration of the
cell was obtained by measuring the absorbance. The effect by the Hosta plantaginea
extract was low, but in case of the a day lily(entire plant), it inhibited the cell survival

ratio by 30% around in 800ug/mL concentration.

Joint task in the 2nd year

1. Separation of the compound from plant extracts for inhibiting the creation of the
secretional odor (2-nonenal) from the skin of the aged

Analysis on the relation between the body odor of the aged (2-nonenal) creation
mechanism and antioxidation active material

(1) Materials related with human body odor

The materials related wit the human body odor are very diversified and there are
considerable differences in its kinds and quantity of the smelling materials when it is
looked into for the age before and after 40s. Out of these materials, it was revealed that
the body odor of the aged which is appeared uniquely in the process of ageing after 40s
was from the 2-nonenal out of aldehyde likes.

(2) The structural characteristics of the material (2-nonenal) causing the body odor of the
aged and characteristics of the odor

2-nonenal(The cause material of the body odor of the aged) is an unsaturated aldehyde
likes and it creates the unpleasant oily smelling and grass smelling with a micro quantity
(3-4 ppm).

(3) The relation among 2-nonenal creation & unsaturated fatty acid & lipid peroxide

When the relation among 2-nonenal creation & unsaturated fatty acid & lipid peroxide is
looked into, the o7 unsaturated fatty acids and lipid peroxides of the lipids constituting the
epithelial cell as the age of human increases. (Fig. 3, 4). The creation of the 2-nonenal is
increased as the quantity of the palmitoleic acid and lipid peroxide are increased. In the
other words, when the palmitoleic acid is decomposed by oxidation (oxidative degradation)
by the lipid peroxide, it is changed into 2-nonenal by the metabolism shown in Fig. 5.

(4) 2-nonenal creation mechanism

(5) Design of the inhibiting metabolism against the creation of the body odor of the aged

(2-nonenal) by the antioxidation active material



Inhibiting the creation of the body odor of the aged (2-nonenal) by the antioxidation active
material : Accordingly, this study was purposed to utilize the material for improving the
body odor of the aged by separation and purifying the antioxidation active material from
the plant material with high antioxidation activity as a method to improve the secretional
odor from the skin of the aged by inhibiting the oxidation of the palmitoleic acid on the

skin which is the unsaturated fatty acid by the peroxide.

2. Analysis on the antioxidation activity on 5 species of the plant extracts

(1) Extract production

— Object plant : Corni, Hosta plantaginea, a day lily, Peppermint, a lily of the valley

(2) Polyphenol contents in the extract

The analysis result on 5 polyphenol contents revealed that the Peppermint extract was the
highest as shown in Table 2. It was 27.17ug/ml for corni, and 21.12xg/ml for a lily of the
valley, 11.71pg/m¢ for Hosta plantaginea and 8.5ug/ml for a day lly.

(3) DPPH radical removing power of the extracts

(O DPPH radical removing power for corni(Flower and fruit), Hosta plantaginea(Entire
plant), a day lily(Leaf and root), Peppermint(Entire plant), a lily of the valley (Entire plant)
. The analysis result of the removing power of the DPPH radical of 5 extracts showed
that corni fruit flesh extract (RC50 : 23451 ug/ml) was most excellent activity and the
extracts form the Peppermint (RC50 : 292.18 ug/ml) and the a lily of the valley (RC50 :
617 ug/ml) showed t the significant removing power. The other extracts from each part of
the Hosta plantaginea and a day lily did not show significant antioxidation activity.

(4) SOD similar activity and CAT activity

The analysis result of the SOD revealed that the corni fruit (17.8 U/mg) showed the
excellent enzymatic activity and similar activities were shown in the extracts from the a
lily of the wvalley, Hosta plantaginea leaf, leaf and flower of a day lily and peppermint in
range of 10.9713.8. (Fig. 12., Table 3.). The analysis result of the CAT activity, it was
revealed that corni fruit (13.9 U/mg) and Hosta plantaginea leaf extract (14.2 U/mg)
showed excellent activity and flower of the lily of the wvalley, leaf of a day lily and

peppermint extract showed similar activity in range of 7.879.8 U/mg.

3. The separational purification of the oxidation compound from the corni fruit and
structure analysis

(1) Production of the extracts and analysis on the antioxidation activity:

- Production of the extracts : Add 70% EtOH 15L to 2 kg of dry corni fruits and extracts
3 times for 3 hours with the extractor and filtered it and obtained 541g of crude extract
was obtained by the reducing pressured concentration.

- DPPH radical removing power of the extracts(Percentage) : The analysis results of the

removing power of the DPPH radical for the corni EtOH extract, the significant data of the



removing power for DPPH radical for each concentration (15.57500ug/ml) was shown and
more than 90% of removing power was shown in the final concentration of 500ug/ml.

(2) The extract solution fraction and actioxidation activity analysis :

- The extract was solved into 90% EtOH 2L and same amount of hexane was added and
the unnecessary hexane layer was removed by 3 times of fraction with fraction funnel and
90% EtOH layer was concentrated again and solved it 1L of distilled water and same
amount of the ethylacetate (EtOAc) was added and the fraction was peformed in 3 times
and the EtOAc layer was obtained, with regards to the BuOH, it was fractioned by 3
times with the same manner in the above. The activities of the solution fractioned material
were checked and TLC patterns were surveyed

— The analysis result of the DPPH radical removing power of 4 species of extracts for
each concentration (15.57500 ug/ml), the activity of EtOAc extract was excellent in every
concentration range and the hexane layer n the butanol layer showed similar activity and
water layer showed the lowest removing power. When the radical removing power for each
solvent is compared with ICsedata,itwasappearedinorderofEtOAcext(25.6ug/ml) BuOH
ext(110ug/ml)) Hexane ext (140.6ug/ml)) Water ext(500<ug/ml).

- DPPH radical removing power of solvent fractioned material (ICsovalue)

- SOD similar activity of solvent fractioned material : The analysis result of the SOD
similar activity of solvent fractioned material for each solution and each concentration
(10071000 ug/ml) showed the order of EtOAc ext) BuOH ext) Hexane ext) Water ext. It
was the same result with the DPPH radical removing power in the above. Especially, it
was known that when the EtOAc extract was compared with the standard material of Vt
C, it showed considerably exccellent SOD similar activity.

— Polyphenol content and Flavonoid content of the solvent fractioned material ;

When the Polyphenol content and Flavonoid content contained in each solvent extract were
analyzed, it showed the order of EtOAc ext) BuOH ext) Hexane exty Water ext and

EtOAc extract was the most excellent.

(3) Silica gel column chromatography of the solvent fractioned extract (EtOAC ext)

- EtOAC ext open column :

The active elements were separated in purification from the fractions which showed the
activity base on the activity of each fraction with use of the column chromatography and
MPLC, HPLC, Recycling Prep LC using the column filler such as the Silica—gel, RP-C18,
Sephadex LH 20, Licroprep RP-C18 and Toyopearl HW 40.

The fractioned materials (Hexane, EtOAc, BuOI, Water) of each solvent was actively
analyzed and column chromatography was performed with use of the silica gel as a filler
for the first step to separate the active elements from the fractioned extracts which
displayed he biggest effect. The elution was made with the solvent ratio of Hexane :
Acetone in order of 10:1 — 911 — 81 —6:1 for the selected EtOAc extracts, but the

elution was performed by adjusting the ratio of the developing solvent in order of 511 —



4:1 — 311 — 21 as the elution speed was so slow. It was checked with TLC by obtaining
7 fractions.

(4) RP-C18 column chromatography of fraction{Fr 4) with excellent activity

4 fractions were separated after developing Fr with RP (RP is performed by 10 times of
repetition to acquire the quantity of 4 fractions)

The column chromatography was performed to obtain the sub fraction from the excellent
fraction in its activity with use of the RP-CI18 as a filler. MeOH of the fraction: The TLC
pattern of the fractions obtained by the separation of Water 1:3 — 1:2 — 1:1 solvent ratio.
(5) HPLC profile compariosn and analysis on each fraction

- HPLC analysis condition : (A) MeOH for pump HPLC : (B) pump Water(3 times distilled
water) and 0.196 formic acid were used for the column mobile phase solvent and solvent
ratio was MeOH/Water(30/70/V/V) and it is controlled with gradient and the flowing speed
was set in lml/min. The specimen injection quantity was 30ul, and UV 205nm and 254nm
were detected.

- HPLC profile compared analysis and separational purification of the active compound :
The location of the target compound and basic information for the separational purification
were checked by comparing the HPLC profiles of the segmented fractions and the process
of the pure separation of a certain compound was performed.

(6) Analysis on the oxidation inhibiting activity of the palmitoleic acid by the antioxidation
compound

0.19%6 BHT and 0, 10, 30 and 50ul of specimens were added to the palmitoleic acid to
analyze the antioxidation effect of the corni fractioned material and compound and the
peroxide value was measured by keeping in 50C for 7 days. The peroxide value of the
reference group without addition of the specimen was 60, 117, 140 and 187 meq/kg after 1,
3, b and 7 days of storage respectively, when the 0.19%6 BHT 10ul was added, it was 9, 23,
30 and 36 meq/kg. In the test group with addition of the specimen, when 10ul was added,
it was 11, 33, 36 and 42, when it was in 30ul, it was 8, 22, 27 and 30 meq/kg and when
50ul was added, it was 6, 20, 22 and 25 meq/kg.

The 3st year Joint task(Chonnam National University Hospital)

1. Level of stimulating on the skin

The results from the reading of the skin stimulating level according to the evaluation
standard after the single time attachment test for 28 experimentees who finished the test
to the end are described in the following Table 1. There is no world wide standard which
can be applied to the human skin reaction when the stimulating level is evaluated by the
skin stimulating reaction result, but the specimen(More than 6 persons which are 20% out
of 28 persons in this test) which appears the reaction frequency exceeding 20% of the total
volunteers by determining with single attachment test in the test for less than 50

volunteers usually or the specimen (More than 1.785 skin stimulating index on the base of



points in this test) observed by exceeding 10% of the total volunteer can be regarded as
the substance which has the potentiality of creating significantly.

The single sealed attachment test for 16 specimens for 48 hours for 28 experimentees was
performed and the following results were obtained.

1) The highest stimulating level was No. 14 which is the specimen for the pilot product
(5.506)

2) The specimens estimated for the highest stimulation potentially were No. 7 and 8 which
were appeared in same level. (1.336)

3) Besides those, the stimulating index was observed in order of No. 2, 15 (1.190),
16(1.042) and 10 (0.893).

4) Special care shall be taken for No. 14 because it was the level creating the significant
stimulation. The No. 7 and 8 are estimated as potential stimulation when they are exposed

in large scale groups.

V. Research achievement and performance utilization plan (The title may be changed
depending on necessity.)

1. Utilization

- Scope of the development of product : Soft face wash, skin lotion, nutrition cream,
essence, moisturizing mask pack and body lotion with effect of improving the body odor of
the aged,

- The application of the patent with the following contents for each technology (Period:
20010 ~ 2011)

- Beauty product for reducing the odor and deodoring and functional in many purposes
utilizing the source technology which was developed in this study.

— Utilization to the activation of the export with consistent yearly product development in
link with this research project

- The extracts containing the functional substance and the clinical experiment result can
be used for industrially with the active exchange through the rapid cooperation between
industry and academy and study

— The study can be processed for the other unknown natural substances based on diverse

sclentific experiment results.

2. Expectation

(1) In terms of technology

- Acquiring the technology for the 'basic cosmetics for exclusive use for the aged’ which
can improve the odor of the aged (Nonenaldehyde) in use of the vegetable material

- It can ’'strengthen the moisture keeping’ to solve dry skin and itching of the aged by
the vegetable cosmetics complication

- It is considered that it can be differentiate with related foreign technologies as it is

developed with pure domestic technology with the subject from the native plants



(2) In terms of economy and industry

- It is considered that it can contribute greatly to the expansion of the industrialization of
the local special plants because it is made into products in high level cosmetics in the 1st
processed product frame with the plants from the representative specially produced plants
of ‘Corni, a day lily, Hosta plantaginea and Peppermint’ from Gurae-gun, Cheonnam.

- Tt is considered that there will be an import alternating effect for the similar products
because it makes for the silver consumers who have use the expensive imported deodoring
cosmetics use the cheaper domestic product.

— It is considered that there will be a considerable convenience for nursing the aged in
'the elderly recuperation institution” where the diversification of the life goods for the
silver generation is severely requested.

- It is considered there will be a sufficient niche market for ‘export product’ with the

targets of Asian countries with similar eatery life
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@) A5 f, S8, A5, HetARe] N YA oF FarFA

2 AFo Algd Ame B FdTAA mAFH AS AFESET  AFHES AseEe B
T OB A A8 ©El 5 methanol, ethnol, ChoCLo&<hol] 257F A A7) o)A A Ws

FES 39Y FEH ABELS sHAUAE AFIojA AP o] &3}k
AVEH = Staphylococcus  epidermidis |, Staphylococcus aureus, Pityrosporum ovale

Listeria  monocytogens, Bacillus subtilis ,Corynebacterium ammoniagenes, Candida
albicans ©|vhe Gt = BN ot Sl ol A Eefbol AR A A sadv A
A= nutrient medium3} trypticase soy medium ©] Atk . v IS HtH  petri diskE A
|31 Zh7he] wjAe #FE HEsa ArE paper disce WAl &8 FolA 7H7he
A= ( b, vk, A5y, S8 pl sz A Y-S paper dis& o] oA
o o] yolE FAFSFA T

Table 1. Antimicrobial activity of fruit of Cornus officinalis extracts by different

solvents.
Clear zone on plate(mm)”
Strains Methanol(mg) Ethanol(mg) Ch:Cly extracts(mg)
5 10 20 5 10 20 5 10 20
Staphylococcus ]
) o - 5 8 - 2 6 - -
epidermidis
Staphylococcus
- 3 7 - 2 7 - - -
aureus
Pityrosporum ) ;
ovale
Listeria ) ; o ) ) 5 ) ) )
monocytogens
Bacillus subtilis - 6 11 - 3 8 - - -
Corynebacterium ~ 6 10 ~ ~ 6 ~ ~ ~
ammoniagenes
Candida
) - 6 10 3 6 - - -
albicans




Table2. Antimicrobial activity of Isodon inflexus extracts by different

solvents.

Clear zone on plate(mm)”

Strains Methanol(mg) Ethanol(mg) Ch:Cly extracts(mg)
10 20 5 10 20 5 10 20
Staphylococcus - ,
epidermidis
Staphylococcus . .
aureus
Pityrosporum . ;
ovale
Listeria ) o ) ) . ) ) )
monocytogens
Bacillus subtilis - 6 - - 5 - - -
Corynebacterium ~ 5 ~ - 5 - - -
ammonidagenes
Candida
) - 6 - 5 - - -
albicans

Table 3. Antimicrobial activity of

root of Hemerocallis fulva extracts by different

solvents.
Clear zone on plate(mm)”
Strains Methanol(mg) Ethanol(mg) Ch2Cl2 extracts(mg)
10 20 5 10 20 5 10 20
Staphylococcus \ - .
epidermidis
Staphylococcus . ; -
aureus
Pityrosporum 5 5
ovale
Listeria ) , ) B 5 B B B
monocytogens
Bacillus subtilis 3 8 - - 5 - - -
Corynebacterium 5 6 ~ - 5 - - -
ammonidagenes
Candida
) 3 7 - 5 - - -
albicans




Table 4. Antimicrobial activity of flower of Hemerocallis fulva extracts by different

solvents.

Strains

Clear zone on plate(mm)”

Methanol(mg)

Ethanol(mg)

Ch:Cl extracts(mg)

10

20

10

20

5 10

20

Staphylococcus
epidermidis

Staphylococcus
aureus

oo

Pityrosporum

ovale

Listeria
monocytogens

Bacillus subtilis

Corynebacterium
ammonidagenes

Candida

albicans

Table 5. Antimicrobial activity of flower of Hosta plantaginea

solvents.

extracts by different

Strains

Clear zone on plate(mm)”

Methanol(mg)

Ethanol(mg)

Ch:Cl extracts(mg)

10

20

10

20

5 10

20

Staphylococcus

epidermidis

oo

Staphylococcus

aureus

Pityrosporum

ovale

Listeria
monocytogens

oo

Bacillus subtilis

Corynebacterium
ammonidagenes

Candida

albicans




Table 6. Antimicrobial activity of root of Hosta plantaginea  extracts by different

solvents.
Clear zone on plate(mm)”
Strains Methanol(mg) Ethanol(mg) Ch:Cly extracts(mg)
5 10 20 5 10 20 5 10 20
Staphylococcus . . .
epidermidis
Staphylococcus ; .
aureus
Pityrosporum 5 5
ovale
Listeria ) . 6 ) ) . ) ) )
monocytogens
Bacillus subtilis - - 5 - - 5 - - -
Corynebacterium ~ ~ 5 ~ - . - - -
ammonidagenes
Candida
) - - 4 - 4 - - -
albicans

(3) A, §%3), A5, WA =9 dF-AXE did AEEAEY
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sEHE HFES AT CO2 mgr)olA 37TAA 24]Hset MgFs 3 & MTEHS
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Fig.1 Cell wviability of human dermal fibroblasts treated with Comus officinalis
extract to incubation for 24hour.
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Fig.2 Cell wviability of human dermal fibroblasts treated with Isodon
extract to incubation for 24hour.
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Fig.3 Cell wviability of human dermal fibroblasts treated with Hemerocallis fulva
(flower) extract to incubation for 24hour.
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Fig.4 Cell wviability of human dermal fibroblasts treated with Hemerocallis fulva
(root) extract to incubation for 24hour.
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Fig.5 Cell wviability of human dermal fibroblasts treated with Hosta plantaginea
(flower) extract to incubation for 24hour.
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Fig6 Cell wviability of human dermal fibroblasts treated with Hosta plantaginea
(root) extract to incubation for 24hour.

(4) 2rFH, S35, A5, A Ee A9 Ad w53
UVA ZALE o] &3lo] MMP-19] H3354-& o=z ddAs A5E #4022 &

A EARE Lo} Bk vk F, A Ad a3 E FH34 3Hrh

UVE xALeH7] ol Aol HiA|E A& 5 PBS & A &S 3o serum AES AlA 3kt UV

Sol AHE Xystd A UVAE 2447 %3t}

vl 3= DMEM#E| Ao & agt #F8 2be{, S8, 959,

2.0mg/ml A 2|3} A 242 7HEQt w3l h
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=) = = [o]
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UVA ZAbo] 93 MMP-19] 2&d=AHe  DunsmoreH (Dunsmore et al., 1996)% o|-&3}
ATh

E3} Abubstel FEEo|A MMP-1 2@ A &3t vEhd 2A 2d &
A7t = Aom AGHAN AFy, Sxkste] w3 Wy FEEoANE LEAIE ofF vy

ol WA gow o we Agel Aesda AztEY FE8v9 5§ #2859 n
J

200
180

160 |
140
120 |
100 |
80
60
40
20 |
0 . . . . . . .
.S £

Contents of MMP—1

& @Gb © v & kR f
O O

O o\\o\

&

Concentration(mg/ml)

Fig.1 Effect of revelation of MMP-1 treated with plant extract to incubation for
Z24hour.

CO : Cornus officinalis

i : Isodon inflexus

HFF : Hemerocallis fulva (flower)

HFR : Hemerocallis fulva (root)

HPF : Hosta plantaginea (flower)

HPR : Hosta plantaginea (root)
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Fig. 2. DPPH radical scavenging activity of ethanol extracts from Hosla lancifolia.
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Fig. 3. DPPH radical scavenging activity of ethanol extracts from Hemerocallis aurantica
BAKER.
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Fig. 4. DPPH radical scavenging activity of ethanol extracts from Hosta longipes.
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Korean name(Scientific name) Part used RC-ao(mg/ml)

o = =T e = = — = = —r o — e —— - — - = -~ — = T T T i il

ﬁ%% i@}(Hosta Zanczfoha) Flower 2. 524
A2 S Hosta lancifolia) [eaf >4
AL2-ZysH(Hosta lancifolia) Root >4
52| (Hemerocallis aurantica BAKER) Root 1.942
A T2 (Hemerocallis aurantica BAKER) Leaf 0.978
B 8| =(Hosta longipes MATSUMURA) Whole plant >4
o vy Z(Convallaria keikei MIQ) Whole plant 0.617
BHT 0.101
Vit.C 0.0063

A

BHT 2] RC50; 198.93 ug/ml, Vt C¥¢ RC50, < 25 ug/ml
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Fig. 6. DPPH radical scavenging activity of ethanol extracts from Cornus officinalis. tlower
RC50; > 800ug/ml
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Fig. 7. DPPH radical scavenging activity of ethanol extracts from Cornus officinalis.
RC50: 234.51ug/ml
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Fig. 8. DPPH radical scavenging activity of ethanol extracts from Isodon inflexus
RC50; 292.18ug/ml

=
glutathione, _a-tocoperol, carotenoids &©°] A3, &422% WojAl2Ho]=  superoxide

dismutase, catalase, ascorbate peroxidase, glutathione reductase 53 #& A Eo] At}
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-8 AN xA : 47 HAANBEE extraction buffer (50mM phosphate buffer, pH
7.0;1% Tritox X-100; 196 PVP-40)el 1:4¢] ¥]&=2 &F3st & #43 2713l 12000rpndl] 4]
2085 ARG tu HTHES Fokol kst &4 A AR wd A
albuming ¥ &2 2 ALg3le] BCA protein assay Hwol wel =483}

—Catalase(CAT) &4 ZA : CatalaseZA-2 Aebi (1984) Bl 23t =431
t}. 50 mM potassium phosphate (pH 7.0)°] 10 mM H.0, ¢} ¥k& 498 71515}
240nmo1w 28-3te) R WEE @Esa 125 luMe H0p 8 #efishs 2ae] &

< 1 unite. = 319},

CATxE AAWEY gk s NS Aeste] AxE nists s 248
APX$} A H0.5 2ASE dEAQ aao|t) AS3stelel Al 14.2U/mg proteirf.
2 M E=A JUgzn s ZeA 136U/mg protein, ¥HERet dFEdA 7+

8.9U/mg protein, 8.8U/mg protein, Y52 UolA] 7.8U/mg protein &2 s+ kS H AT

2 r

HL/F HL/L HF/L HL/F
Fig. 9. Catalase activity
HL/F; S8k 3, HL/L;, &38kel. MA; ¥e}, HE/L;, 952 9, HF/F;, 9528 #

18
16
14
12
10

U/mg proteins/min

o NN~ O

-SOD (Superoxide dismutase) &A4AFA : SOD #7442 Beauchamp and
Fridovich(1971) 2] "W -8 883t =43}ttt 50 mM carbonic buffer (pH 10.2), 0.1 mM
EDTA,0.1mM Xanthine, 0.025 mM nitroblue tetrazolium(NBT), &acjo] ¥3td fLofS
25°Coll Al 103k ¥h&3 & Xanthine oxidase(3.3 ¢10-6mM) & F7fste] wh&& FA3AT:
SOD €4 &4 550nmell 30x 99 = 623 S3EE 43k

SOD &4e =AH3 Axp S-343 Fola 168U/mg proteires 71 =A vk s}
13.8U/mg protein, <723} A3} 95¢] Zo|lA Z+7F 13.2U/mg protein, 12.4U/mg protein,




Table 1. CAT and SOD activities of Hosta lancifolia, Isodon inflexus,

Hemerocallis fulva.

F¢ dolA 109U/mg protein®. & & kS 1.9 v).
25
20
5
3 15 +
o
®)]
£ 10t
)
5 -
O 1 1 1 1
HL/F HL/L MA HF/L HL/F
Fig. 10. SOD activity
HL/F; 5338t %, HU/L; S33skel. MA; ¥ah, HE/L, 958 ¢, HF/F;, 958

n

vitro

Sample CAT activity SOD activity
Hosta lancifolia
13.6 16.8
flower
Hosta lancifolia leaf 14.2 13.2
Isodon nflexus 8.9 13.8
Hemerocallis fulva
7.8 10.9
leaf
Hemerocallis fulva
8.8 12.4
flower
Q) &&= vWag +4:
Wt A B (53435}, vlH] 5 A52] | SW-EE P] tyrosinase A A& w3y @ Ey )E
A
S|
ARl BElel AAE aEa 2WEE dxe FEEA uudy FL2
tyrosinase A & &4 -8 H AT}




Table 2. Tyrosinase Inhibition Effect of 3733}, 95, v, 282

Lily family plants

Inhibition effect of tyrosinase activity(%6)

500ppm/extracts 1000ppm/extracts
Hosta lancifolia leaf 5.5 10.2
Hosta lancifolia root 6.2 11.5
Hosta lancifolia flower 3.5 4.5
Hemerocallis fulva leaf 2.7 9.8
Hemerocallis fulva root 0.4 8.6
Hosta longipes 6.7 9.5
Convallaria keikel 6.9 10.2

ofu] BAF MFL FEE

MR Y FES A4

9] in vitro tyrosinase A& &4-S& B 93l
)=] [e]
7 r

A7) Sskel Mz, TAZ, AWz, A el

FAZ, AE, wselA fe

g A3E Ak

; | A% 9 92
92 Afol el pAY A




Table 3. Tyrosinase inhibition effect of essential oil extracts

Sample Concentration(%) Tyrosinz-ls? inhibition
activity (%)
Agastache rugosa : =
flower 0 A9
0.1 -
1 8.0
Agastache rugosa leaf 0.5 5.6
0.1 -
1 25.7
Saururus chinensis 0.5 149
0.1 11.9
Dendranthema 1 28.8
Kitam. 0.1 11.7
1 23.3
Citrus limon 0.5 22.5
0.1 22.0
1 31.8
Isodon inflexus 0.5 29.1
0.1 17.0
1 62.9
Vit.C 0.5 62.6
0.1 61.0
(3)-3. Alxu Wetd AAF 54 R AAIAAAA A =2 229

debd HE= A9 St

sagsh e, A5

el




= e 19 F 74 FEES
B16F10 EANEALFE A wellell 1x10°71¢ &%= dolE g2 18 5 9 =
s orma Aaatel 2246 MTT §1(05mg/mL)& H7hsted 4412
s A 2ol A
;0 Woratainh. Aolde AlES MTTS urgate] Rt &87% formazan® A &0l B8
O cf::-ﬁ AN . A e 27 T

g o] AE &3 7171 $13ske ApZ=olS vl DMSOZ 15008 % 233t ELISA
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Fig. 11. Effect of the extracts from Hosla plantaginea on B16F10 cells viability.
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Fig. 12. Effect of the extracts from I[sodon inflexus on B16F10 cells viability.
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Fig. 13. Effect of the extracts from Hemerocallis fulva L. on B16F10 cells viability.

Fig. 14. Effect of the extracts from Cornus officinalis on B16F10 cells viability.

concetration Hosta Isodon Hemerocall Cornus
(pg/me) plantaginea|  inflexus lis fulva L.| officinalis
400 37.26 4.85 51.6 85.8
200 54.9 49.35 (2257} 91.8
100 69.88 67.58 1708 100
50 82.77 - 6818 19.5 100
20 85.57 70.32 89.97 100
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vAE GEe At (Fig5™8). Bekd A2 Hosei's (Hosol et al, 1985)9] W& W
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ZE 1x10° cell/well2 747te] MEZAEL wel ¥E=5 A2s F 433t wjkstaict . 48]
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Fig. 15. Inhibitory effect of Isodon inflexus extracts on melanin production in BI6F10 cells.
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Fig. 16. Inhibitory effect of Hosta plantaginea extracts on melanin production in B16F10 cells.
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Fig. 17. Inhibitory effect of Hemerocallis fulva L. extracts on melanin production in
B16F10 cells.
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Fig. 18-a. Inhibitory effect of Cornus officinalis extracts (concentration of 100 u£ ml on
melanin production in B16F10 cells.
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Fig. 18-h. Inhibhitory effect of Cornus officinalis extracts (concentration of 50 p£ mf on
melanin production in B16F10 cells.

Hosta Hemeroc
Isodon . . .
i i plantagin allis Cornus dfficinalis
control arbutin inflexus
ea fulva L.
100g/ml 100ug/ml 100ug/mé 100ug/mé 50ug/mb
cgr/ffelgtz/) 100£1.2 | 99.89+0.24 | 887552 82.6£4.36 82.9+1.99 79.7£2.86 105.74£5.5
1) FZE=59o] A7t Z+A A ¥ (keratinocyte : HaCat Cell) 9] A EAEH VX 3= A
B Ade AbgH A ¥+ Skin Keratinocyte 9 Hacat cell & DMEM(Dulbecco’s odified

Eagle Medium)el 10%(V/V) Fetal Bovine Serum®} 34 Al (Antibicotic antimycotic® 7}
S 37Ce v ol A w kAT, At 6 ), A3y @x e )

EH?'SWF M XA A g E = MTT assay= %ﬁﬂg} 1313 . 96weld]  3x104 cell/mIS]
=2 AHE:dle] 37T, 5% CO2 v &7]ol A 248 7Fgek v kA7l & 257R00ug/mle] &%=
ﬂﬂo}oﬂ 24N 2k EQE kit 15 MTTE A st MTTE AL A2 A48
oz FAHEE MHE vt 1 F AASFIL 7 weldl AAE  formard
A& DMSOE #7bste] =915 540nnell Al F3 =5 S48k Celt]l A<&S T3t Al
343 FEE 93 BHeE AxsEAC @z st 4% 800pe/mls] &&=l
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Fig. 19. Effect of the extracts from Hosta lancifolia flower on HaCat cells viability.
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Fig. 20. Effect of the extracts from Hosta lancifolia leaves on HaCat cells viability.
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Fig. 21. Effect of the extracts from Hosta lancifolia roots on HaCat cells viability.

* Hosta lancifolia (573319 -9 M ¥ A+EE&(Hacat)

T (ug/mb) | 533 (Flower) | #7335 (Leaf) 2] (Root)
25 99.86 100.00 76.59
30 101.63 100.00 77.44
100 99.95 100.00 77.63
200 99.33 100.00 76.32
400 98.72 96.51 5.47
800 89.46 97.27 80.20
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Fig. 22. Effect of the extracts from Hemerocallis aurantica whole plant(d52 A %) o

HaCat cells viability.
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Fig. 23. Effect of the extracts from Hemerocallis aurantica root(¥52 #2]) on HaCat

cells viability.

* [Memerocallis aurantica (95 2)9 HF-9¥ A X A<EE(Hacat)

& 5 (pg/mb) 9 54¥ (bady) 54 (root)
25 98.54 100.00
20 101.95 100.00
100 97.32 100.00
200 96.78 100.00
400 85.03 100.00
300 69.93 100.00
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A Study on the Cytotoxic Effects of Some Plant Extracts on the Cell viability and
Cell Adhesion Activity in Cultured NIH3T3 Fibroblast

Ao Hgolt FopAle] FEEF FYAANE WEF P, B, G 2L o
B4 dehlE JRS] e FfEol dvky FEAWA ol ol §F WMo AR
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(Kim &, 2002; Wang &, 2006; Gate 5, 2007). A7 A&z FE
A A ¥ =38 $HE (phenol compound)-S B 53 & ¥l
Zol=%o] &¥A Ut}(Hirota 5, 2000; Krizkova %, 2000). o] #US v &3 AQA2H
AR5 kA 0] ol €A AHAE & AW (Sun 5, 2002; Jung &, 2003). 53],
ST EN L2 AEES oY BATEd #7100 )E M3k 712547 (COOH )%t
2 AlE(chain)E 7FA3L =d 47 UE S E Wyl Zsly] wdel A &
FHolv; =4 dibksted e

2001; Han %, 2006). A =
o wmefstAY HE= Ao gl
(Goldberg 5, 1999; Krizkova %, 2000). 3FH,
Felg5ol &3l AEER dHesddEd 22 oy dA
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5 shr8kaL ST}

3 AAE ¥ dth(Yang 5, 1973; Seo 5, 1999). ole that A7lx9 o & Sojxd t}&a
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ro}, wigkatol] 3= S3ksl(Hosta longissima HONDA)= 7-8€ol 7M3}slE o 2] &f 2to]
nbe gty Al ettt 22Ut ate] 238k AFE-f-(Macrocapium  officinale NAKAID =
GHTFZ NE oz AR Bk Aol glow AL mEesial mo] gtk 22704

Bl A, FAL D SEAEE U
8 s

e
oX
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o
N
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)
ki
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o
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o
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= = A~

e x5S FF 9L FEFs Ao SEoh(E, 2003). Wl &3k
(Hemerocallis fulva var. Kwanso REGL)= oj#lgfjato]Z=2 By E A= AMg3t), oldd
S HES Fd, o2V RS S etal o dFg et v £ES v E3 €43

, B Al AFgEY o, 2003). FuiuvE el 48 ¥eH(Mentha canadensis

o



var. piperascens HARA)Y ojg]sj2o]lZ = Ai} Z7)E A= A& o guf AgAga
28k 3R F7 FAES WES vRs 7, g RS et ok e#d FoE
o xRS o4, AsEF, FAado] ARREo gtow WiEtfi= sEAPA FFAE Y
2 ASeieE dozivtal A A 4 1995). ZEuU 2E AEFEFEFTAE
ZA4E el Afel o d& U o e AFEA AF FAEE UE 9
7(:)] Ly o

l
<,

S oo o o 2 e & o gx 2 ol dor 2 0 oo

. [s}
7} itk (Hrota 5, 2000; Leung 5, 2007). utehA] AAR ol FEE9 ALAd
5

b el wiEk BIP7E o] FolAof &r] wLel AEEAG I A2 =2 I

o

ol g #go] wr=Al A4H ot (Lavid 5, 2001; Li &, 2007). folA EAGL FEE
EEolal Iy & thE FEE g tddg ot digk 7xAsT v §53H7] w
olo tdk It AlFE AAo| QuH(Kikuzaki &, 1993; Kim %5, 2003). 38, A ¥%A
Z2AsE AFBFRHEAH(Gn vitro assay) L2 7 dEy g8z AcrE wARG
(colorimetric assay)o] Sl+=dl o]& ZAA A M F(supravital dye)& AH&3to] AlZu A7)
F484e SAE U9 o]t (Mosmann, 1983). dE EW, MTTEAHS AFHA

=
HEAe] 48 M9 formazan MTTE 8 E2& gAstE oy, NREAH S
aAe] Fagds, XTTEAHS AbgAdd gt @4ds 27 deshe 48R ol

(Mosmann, 1983; Borenfreund2} Puerner, 1984; Goodwin, 1995).

B ATl E SFEE v RS ddFe, 45, a3 dsEEad Ui AEsds
2Ab8E7] 918kel MTTEAI 3t NREA Y o § AZAYER(cell viability) s XTTEA W

o) st M ¥ EF-2-&(cell adhesion activity)-S H] Y NIH3T3A %A Z(mouse skin fibroblast)&

AE2 A

)
b
o)
I
-rl
%

oA do] AR&3F NIH3T3A 7 2 A ¥ American Type Culture Collection(ATCC)ell A 9]

A& AFE3 MTT, NR, XTT Sigma Chemical Co.(U.S.A)A 7435 2 Eagle's
minimum essential medium(EMEM), fetal bovine serum(FBS), fungizone, penicillin G,
streptomycing Gibco Chemical Co.(U.S.A)ol A F43A ;. L vbo| Al efe EFA|ofks -3}
of Aol A&t

2717

CO: incubator(Forma Scientific Co. US.A), A= HA7 4 (Olympus, Japan), il
(SH-BCB1, SAMHEUNG, Korea), ELISA reader(THERMOmax, U.S.A)E 717} AF8-39) 1.



o) %

il

B de ARR3E oFx¢l 223 (Hosta longissima HONDA: HL), %935 #(Hemerocallis

fulva var. Kwanso, REGL, HFVK), ¥9F%(Hemerocallis fulva. L: HF), 2F=H(Macrocapium
officanale NAKAIL: MO) ¥ HL?f(l\/lentha canadensis var. piperascens HARA: MCVP)‘:“ T4

il

oA FelF ;. 7+ okxle] =Zo F70g, 3l70ge zhzb 1L HESy, | 493y

600g, A58 600g 2 S343 600ge 7—171 6L9] Het&3 A o] Eﬂ A ZE 7(05(]6]“ =8
3ttt WEEFEAe FE5AZ T oAfRAGE AX A FEAR T 2 Ao AE3st

}}\E]'-

A| S ¥

NTH3T3Af %A ¥ (mouse skin fibroblast)e] ®} & wj9F-87](25cm” flask, Nunc)ell 2o} 7
thuf ksl ARSI AlEEdE g s ¥ele EMEMel  10%FBSE 4| %3]
fungizone(25ug/ml), penicillin G(25U/ml), streptomycin(25ug/ml)-2 A 7}8Fe] AF&3F vk Al X
Hj e Qo] wjkode] AXEE o] 37T, 5%C02/95%0:= 24 ¥ F7]7 A7 ulol A 6] s}
goo wdE AXE 0.25% trypsin{Gibco Chemical Co. US.A)e. 2 X2 3le] Turkd A4t
712 1x10°cell/welle] S| =2 b4 sich AL Ahudal 3Y tAo 2 wFd s wehslo]
F3 vt

A=A SA

MEZHE FA3 7] A8ko] vl g5 NIH3T3A 2 A 2ol 25, 50, 100, 150, 200ug/mls %=
247k e] AlEE 48A1ZF st AHEe e MTTE4AH I NREAH 9k AXAEES,
XTTEA Wl o sk A¥F-248 717} Aot A¥=54d2 Borenfreund9t Puerner(1934)
o EAFAATEA wet FFgAe AMEAFAEA: (IC<100uM(ug/mb, F3H=574

100uM (ug/ml) <ICa<1000uM(ug/mD, A=A 1000uMlug/ml) <ICa<2000uM(ug/mD), =5

2000uM (ug/ml) <ICs) 15}, FE AR MEZA[L =57 (IC5<10uM(ug/ml), =4

10uM(ug/ml) <IC<100uM(ug/ml), A=4:  100uM(ug/ml) <IC5<200uM(ug/ml), %

200uM (ug/ml) <ICs)1& 2 & 3HAT).

MTT(Tetrazolium MTT)E4 S Mosmann(1983)2] B2 wdlo] oslgon Ao 7 &5

o] NRE Hrwa uk NIH3T3ASZA T 4847 St Helste] wkstg). wjcko] <
% 5

iV

329 3 A9AdAY AFx3 S0ug/ml7t E3HE sidd-S welld 1ml”/q Yol 3A)17F Zot wj %k}
v} Hjoko] B A F wjckels wga PBSE 33 AAE 1S 4o uePBylsmlfod] oA HE
welld 2mlA Ho] 2

Ao 58 FoF W% v}S &8l ¥ formazan MTTE ELISA re Al &r
2 550nmoll Al SFHFEE FA43te] o vl AT
NR(Neutral red)™ #2 Borenfreund} Puemer(1984)4 ko] o]sle] sl on, MTTEA

Al =AY NIHAT3A G EA 2 ABE 4847F B¢ Ayt HzsE 9 Ax
3l 50ug/mINRS welld 1ml® 2ol 37CE 245 g-27]0 A 3A7F ot wjkdldu}. =l %k
o] ¢EH % wigHE Wi PBSE 33 AASAT. AAH3 19 formaldehyde-1% CaCl:&
welld 0.5ml2 Yol M¥YE A3 vhS 1% glicial acetic acid-50% ethanols welld 2ml?)
e g AoA 158 FoF wEAAY ¥hSo] gEE § ELISA readerZ 540nmol Al &



BEE FAsY] ¥ v ZALSEH T

XTT(Tetrazolium XTT)A#LS Img laminin® = X #¥ 8¢ 7o NIH3IT3AH /5 =
1x10°cell/well2 W5 7} FEHEBARZE 4847 B¢t Aeasiv). wido] gud F 244 A
o A xS S0ug/mlE welld 200ul® %4—01 3AZE &t vkt vk Lg—ﬁr v ks ¥
3L dimethylsulfoxideE well"d 2ml® 2ol A-2oA 1083+ Heldk th& ELISA reader®
A50nmell A FFEE SA Y T vl AR

B 289 AdAr= SPSS(version 12)0] ¢3te] 83319 0 mean+SDE E A 819 A5
of thdl AAL2 ANOVAS ®HPQl UdWHFEAE(ANCOVA) 253 o™ p-value’} 057

el AE foF A0R sk

#H3-(Hosta lonissima HONDA: HL)F& %2 A¥X 54
AL FEEY AXEAS SH37) ﬂo}oﬂ MTTEA R, NREAR &8 AZBEE
g 2 XTTEAH ofg Alxizes A28 A= 8 139 2k E 1949 2ol MTT
Aol A 25 50, 100, 150, 200ug/mle] &% ]/\1 MEAEES Z7) dixarol v]3ke] 94.6%,
88.1%, 78.5, 70.4%(p<0.05), 647V(D<OO5E UER T 3 NREAH| QojAE 25, 50,
100, 150, 200ug/mle] FXolA MEZAAEE ] 247 99.8%, 84.2%, 79.9%, 66.2%, 53.1%(p<0.05)
2 YEsth XTTHHHSOﬂ oA = AEFRAL] 25 50, 100, 150, 200ug/mle] &I=olAl Z+
7} 88.7%(p<0.05), 77.3%(p<0.001), 69.9%(p<0.001), 68.8%(p<0.001), 67.8%(p<0.001)= “}EFS:
tHE 1, 29 1). 919 3F79 B4 ZAioA SHsFZ=+2 200ug/mldlA ICsn &% KU}t
=4 JEbg o 24 Borenfreund®t Puerner(1984)2] SA4 A 7)o whe}l &A1 2] AX 5L
TI-FEA MR yerutow, FENAY AxmAde FEAAd Aoz uew
Borenfreund®} Puernerv= EE& 349 AHESAHES ICo(MTTs, NRs, XTTso)#kol
100uM(ug/mD7 ¥FQ1l - arx/dolg) sk e, 100uM(ug/mbel Al 1000uM(ug/mh v ¥kl 7
+E5 F7F=4, 1000uM(ug/ml ol 41 2000uM(ug/mD e 5Eel A5 A=A, 2000uM(ug/ml)o]
¢l AE FEAolE sl FEEY ATl So] AExSAHL gAY AEEd s
1/1001 4 sLdgk Z43E yepdiviar g5t beks S35 55E5S 357 24 EFolA
200ug/mlel A ICso0] HEFUA] 33k7] witol #5420 Ao ® eyt

ut

Table 1. Cytotoxicity of HL extract on cultured NIH3T3 fibroblast

cell adhesion

Concentration cell viability (%) ..
activity (%)
of HL(xg/ml) MTT NR XTT
control 251.44467.9(100) 204.57483.2(100) 117.57%+15.6(100)
25 237.78+64.4(94.6) 204.14+106.5(99.8) 104.29+£19.1(88.7)"



50 221.44+78.3(88.1) 172.29493.8(84.2) 90.86+24.7(77.3)™

100 197.33+81.6(78.5) 163.43+87.7(79.9) 82.14+22.4(69.9)"
150 176.89+86.1(70.4)" 135.43+65.4(66.2) 80.86+£26.3(68.8)""
200 162.784+72.6(64.7)°  108.57+50.0(53.1)°  79.71+18.4(67.8)™

The data indicate the mean = SD for triplicate experiments and asterisks of * and *** are

significantly different from the control at *p<0.05 and ***p<0.001, respectively.

Cytotoxicity of HL
300.00

250.00

200.00 e MITT
150.00 wsffJ= NR

100.00

ok ok ook XTT

50.00

Cell adhesion activity
*
*

Cell viability

0.00
control 25 50 100 150 200

Concentration of HL(pg/mg)

Fig. 1. Cytotoxicity of HL extract. Cytotoxicity was measured on HL(25ug, 50ug, 100xg, 150
pg and 200pg)extract. The data indicates the mean £ SD for triplicate experiments and

significantly different from the control.*p<0.05,**xp<0.001

249 37 (Hemerocallis fulva. L var. Kwanso REGL: HFVK)F& &9 A X ZEA

Ul ¥ NIHST3A FRA L GdF2(HFVK)FE=2 MRS sz X 43 AxgE
3 AEFEEe Ay 3 23 2 3 2049} 2ol MTTEAHAA 25 50, 100, 150,
200ug/mle] FXolA AXEAEELS 77 dxao vlste] 849%, 79.8%, 72.6%(p<0.01),
65.0%(p<0.001), 61.3%(p<0.001)= vFeERTE X NREAHel| JojA= 25 50, 100, 150,
200ug/mle] 7} FEolA M EAEE o] 27y 92.7%, 78.0%, 66.8%, 54.4%, 51.6% = LEFE
XTTEAHAAE AEFREZL] 25 50, 100, 150, 200ug/mle] oA 22+ 90.1%6(p<0.05),
77.8%(p<0.05), 68.3%(p<0.001), 66.6%(p<0.001), 65.3%(p<0.00)= YESTHE 2, I8 2). 9
o] AdAxvz BY FAFYUFEELS 200ug/mld A S3FsFEEo A HY ICy FHHT EF



Table 2. Cytotoxicity of HFVK extract on cultured NIH3T3 fibroblast

Concentration cell viability(%) Cell.a.dhesion
of activity (%)
HEVK (ug/ml) MTT NR XTT
control 211.90+54.6(100) 177.00+100.2(100) 120.14%16.2(100)
25 179.80461.4(84.9)  164.00£119.6(92.7)  108.29417.2(90.1)
50 169.00442.0(79.8) 138.00£91.8(78.0) 93.43+25.1(77.8)°
100 153.90+37.6(72.6)"  118.29+72.8(66.8)  82.00+(21.0(68.3)™
150 137.70£40.8(65.0)""  96.29%61.6(54.4) 80.00£16.5(66.6)""
200 130.00£47.5(61.3)™  91.29+61.8(51.6) 78.43+16.7(65.3)"

The data indicate the mean = SD for triplicate experiments and asterisks of *, ** and #*x

are significantly different from the control at =*p<0.05, *xp<0.01 and **x*p<0.001,

respectively.
Cytotoxicity of HFVK

» 250.00 -

b=t

2

‘6 200.00 -

® ok

£ 150.00 - o ok
50
2=
h=N7)] -
20 100.00 - . - MTT
5 == NR
>0 -
2 50.00 XTT
00
(B]d] 0.00

control 25 50 100 150 200

Concentration of HFVK(ug/m@)

Fig. 2. Cytotoxicity of HFVK. extract. Cytotoxicity was measured on HFVK (25pg 50ug,
100pg, 150pg and 200xg). The data indicate the mean + SD for triplicate experiments and
significantly different from the control. *p<0.05, **p<0.01, **xp<0.001



2 F 2] (Hemeracallis fulva. L: HF)F&&E9 A X =4

AP FE=9 AXSde 2487 918k wigFe el NIH3T3AH 24 2o 952 5%
=0 ARE f9 FEe 343 gREE AL Ay # 3% 2 # 3ol e &

MTTHA el A 25 50, 100, 150, 200ug/ml®] FXxolA AXBLEES 47 tixare] v
84.2%, 66.6%, 58.1%(p<0.01), 54.7%(p<0.001), 41.9A(p<0.001)i VERSTE B8k NREA 9 ol
oAM= 25, 50, 100, 150, 200ug/mle] F=AZ A= AMEAEE] A7 94.9%,
63.6%6(p<0.01), 61.7%(p<0.01), 45.6%(p<0.001), 38.4%(p<0.001) = vEFSETh XTTA ol A=
A EF2go] 25 50, 100, 150, 200ug/mle] sXolA Z}7F 88.9%(p<0.01), 73.0%6(p<0.001),
66.626(p<0.001), 61.6%(p<0.001), 59.3%(p<0.001) & “EFWTHIE 3, 29 3). 919 A7 4 ol A
e vkef Zo] AFYFEELS 200ug/mldl A XTTEA A= ICs #EY 2% A e
v v)ske] MTTR4 el A= 200ug/mlol A, NRiEA 9ol A= 150ug/mlt ZOOug/mloﬂ/H xdy
b 1Cs gkol uvrebstvh whebA shefAle] A 5442 S5 Aer YEson,

oo AEEAL A Aoz by}

Table 3. Cytotoxicity of HF on cultured NIH3T3 fibroblast

cell adhesion

Concentration cell viability (%)

activity (%)
of HF(ug/ml) MTT - -
control 200.46£60.1(100) 160.78+62.2(100) 113.63+6.2(100)
25 168.85+61.5(84.2)  152.56£62.7(94.9)  101.00£9.4(88.9)""
50 133.46+56.4(66.6)  102.33+41.0(63.6)"  83.00+14.1(73.0)™
100 116.38469.1(58.1)"  99.22+35.9(61.7)"  75.63+13.3(66.6)""
150 109.62£59.5(54.7)™"  73.33+£30.4(45.6)™"  70.00£6.9(61.6)""
200 83.92£44.0(41.9)"™"  61.67+20.7(38.4)™"  67.38%6.8(59.3)""

The data indicate the mean = SD for triplicate experiments and asterisks of *x and

are significantly different from the control at **p<0.01 and ***p<0.001, respectively.



Cytotoxicity of HF
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Fig. 3. Cytotoxicity of HF extract. Cytotoxicity was reacted with HF (25pg, 50ug, 100ug,
150pg and 200ug). The data indicates the mean * SD for triplicate experiments and
significantly different from the control.

#xn<0.01, ***+p<0.001

A= - (Macrocapium officinale NAKAL MO)F& 59 A X554

HI @F5-Q1 NIH3T3A - =2AlE o AR (MO)FE=2] A8E s8R 4843 et xed 2

I ARSI AEFAEo] i AR A= F 49 2 ® 4004 W= nkeh o

MTTHA el lojA 25 50, 100, 150, 200ug/mle] ¥ 5=olA] AEALEES 727 tixate] v
UF

sho] 96.4%, 95.296, 84.9%, 71.0%, 65.2%% Zzt vrebwv). B3k NREA R floj A& 25, 50,
100, 150, 200ug/ml®] 2t s=olA MEAEEo] 72k 923%, 80.7%, 785%, 62.1%,
56.9%(p<0.05)= tEbETE XTTRAHe &gk Mz R2EL 25 50, 100, 150, 200ug/mle] ¥
Lol A A2 94.9%, 91.0%, 85.7%, 84.8%, 77.6% % WEHTHEE 4, 28 4). 919 3T/ +
oM HE AFFFEES 200ug/mldlA 98 FEENAL o] ICs #HT =
=A vebg ez geAe] AlxRAde S-S540 AoE yEston, FEoe] Alxs
& FEAA Aoz vEs

Table 4. Cytotoxicity of MO extract on cultured NIH3T3 fibroblast

cell adhesion

Concentration cell viability (%) ..
activity (%)
of MO(zug/ml) MTT NR XTT
control 284.20£99.6(100) 158.22+70.4(100) 126.29+£42.6(100)
25 274.00£119.8(96.4) 146.11£89.1(92.3) 119.86+44.0(94.9)



50 270.60£100.0(95.2) 127.67£75.0(80.7) 114.86+£44.1(91.0)

100 241.40£101.7(84.9) 124.22+70.8(78.5) 108.29+42.2(85.7)
150 201.80£70.8(71.0) 98.33+61.1(62.1) 107.14£50.6(84.8)
200 185.20£108.7(65.2) 90.00£55.9(56.9) 98.00+48.6(77.6)

The data indicate the mean + SD for triplicate experiments.

Cytotoxicity of MO
300.00 -
250.00 -

200.00 -+

150.00 - \k MTT

100.00 - ‘N-‘ === NR

50.00 XTT

adhesion activity

Cell viability

Cell

0.00
control 25 50 100 150 200

Concentration of MO(ug/mg)

Fig. 4. Cytotoxicity of MO extract. Cytotoxicity was measured on MO (25pg, 50pg, 100ug,

150pg and 200ug). The data indicates the mean + SD for triplicate experiments.

vkl (Mentha canadensis var. piperascens HARA: MCVP)F& &9 A X EA

HHMCVP)FEE9] AlX54S MTT, NR 9 XTTE4 el oate] XA A= i1 5%
2ok 3 SollA et 2ol MTTHRA el o3t A ZAES A Fol Al 25, 50, 100, 150, 200ug/ml2]
7y FLolA AXEAEEL xR uEe] 97696, 84.1%, 69.5%(p<0.01), 53.8%(p<0.001),
45.4%(p<0.00) & Z+zt vrebwteh, gk, NREA Hel o3 Az &Ll SlojAe= 25 50, 100,
150, 200ug/mle] FX=A A ZFZF 96.9%, 69.5%, 63.4%(p<0.05), 52.3%(p<0.01),
A47.2%(p<0.01)Z YERTE XTTEAHe| o8k M2 F-2E&-2 25 50, 100, 150, 200ug/mle] &
Tl A Z+7E 90.0%, 81.6%, 70.9%, 65.8%(p<0.05), 59.9%(p<0.05)= YESTH(E 5 2™ 5). 9
o] AFAdoAN Y HEFEES AFYUFEEAE XTTEAHAAE 200ug/mlolA ICsx
#uo =A dEhdE gt MTTE24 93 NREAHAA = 44 200ug/mlel A ICsgkol
ekt wElbA] Borenfreund®} Puerner(1984)e] )3k slstA| o] M¥5A4dS F7H5AQ Ao

2 ueon], FEde) AESHe TR Aoz ey



Table 5. Cytotoxicity of MCVP extract on cultured NIH3T3 fibroblast

cell adhesion

Concentration cell viability(%) N
of activity (%)
MCVP (gg/ml) MTT NR XTT
control 212.67£41.1(100) 156.11+67.8(100) 127.33434.6(100)
25 207.58+45.0(97.6) 151.11+67.8(100) 114.56434.5(90.0)
50 178.92+66.6(84.1) 108.56+60.1(69.5) 103.89+43.9(81.6)
100 147.83£72.0(69.5)"  99.00%£58.6(63.4)" 90.22+43.4(70.9)
150 114.50£56.3(53.8)""  81.56+40.5(52.3)" 83.78+45.2(65.8)°
200 96.50+55.6(45.4)"™"  73.67£31.8(47.2)" 76.33+44.6(59.9)"

The data indicate the mean = SD for triplicate experiments and asterisks of *, ** and #*x

are significantly different from the control at. *p<0.05, =**p<0.0l and ***p<0.001,

respectively.
Cytotoxicity of MCVP

E 250.00 =
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‘5 200.00 -
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A7) e \|TT
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00
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Fig. 5. Cytotoxicity of MCVP extracr. Cytotoxicity was reacted with MCVP (25ug, 50ug,

100ug, 150pg and 200ug). The data indicates the mean + SD for triplicate experiments and

significantly different from the control. *p<0.05, **p<0.01, **xp<0.001
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B AGE SASHHL(Hosta longissima HONDA)], #4952 [HFVK(Hemerocallis fulva var.
Kwanso REGL)], €Fd[HF(Hemerocallis fulva L)), 2FFHIMO(Macrocapium officinale
NAKATD] 2 4¥HMCVP(Mentha canadensis var. piperascens HARA)|9} Z& 2 FH9 F
ZE U AEx54S 2AE] fdske] B4R H MTTEAH S v £33t NREAH ¥
XTTEM WS Ag3le] 2+ A EAEE(cell viability) ¥ Al 528 (cell adhesion activity)2
AT 2 AEFEETAE TSl Wik 58 A (detoxic effect) & W] K38kl A
ool g &ibslE v (antioxidative  effect) 2 ¥ FEF ZE dZFol diF &Y
(anti-inflammatory effect)s 2 A& FE& 7Fxar dohar AAlE vl Qop(aba} 7 1998;
Lavid &, 2001). whebA A2 Folu vjws 9sh shdFe] duu A
steb 22 AFALE e B¥Y ARANEE olf AMEEEVE BHEA A&
(Krizkova &, 2000; ¥ &, 2002; <&, 2003). 18y FolHO®E F83% AL olg FE5EY A}
fol dojA erAAH ] gk Al wiEe] MEEA HFE HgHo] oldg gt
(Peterson %, 1981; # 5, 1998). & Al@#AY F2(in viro assay)WHo| 7d=HA &3}
AT P FA4H0] aeks 3 vk (Michikawa 5, 1994, Kim 5, 2002; ¥ 5, 2005). &
3], MTTE 4|53 NR, XTT, SRB, MTS, LDHGE2 M¥XUe A7|#e a4hddolv; Alxet
=48 SAEE Ao wle F8% AT Yot (Mosmann, 1983; Goodwin &,
1995). weEbA] & AgolA = o F A &ste] ¢ FEE=EC HE AExEHES AU B
Ao 9o 7 FHEES 25-200ug/mle] SEolA 3ERe HAWoR RAY 4w o
s, SdFY, AFAFEEES ZOOug/mloﬂ/ﬂ ICso%kol el 9ol Borenfreund<}
Puerner(1984)2] 3}8}A¢] A x5 7] Eo oste] Fh-F5F4¢ Aoz vetd ¥, d5e
o ¥kl FEEdRl Ao R eyt

Borenfreund®} Puerner(1984):= 3gAE oz olo] Axs5A4S 22 100, 1000,

==

=

o] 8k G-

2000uM(ug/mDE FAFER SHol ICxptol ehbe Fxol me S44=E Fstgon, 5
58 F2Ee) HESYFEE A9 SHVEERES /105 S4o] 2= Ak we
A B AN BAT FEEF SHE, A5, 4959, Bk 2589 ALSY7IE
el mE REge A0R etk wete] FRolE ARYY AT WAT FE ¢

P53 FEEd dojrE  NREAHIA 150ug/m19]r 200ug/mlel A,  MTTEA Y|
200ug/mloll A Z+2F ICsoske] Wb .24 ASA¢ A= yEerwdth, MTTE4 WS /\}%
o] succinic dehydrogenase®] EAEAEES FHA= AL ZA(Mosmann, 1983),

MTTEA oAl A5t wstFEE°] 200ug/mldA] the FEE 4|39 IC5o%k4 Al
E&o] YepdomA 7P WIZsHA whEstal o, tgo] &Y, S5 AR aEes

UL v § y
2 ey w3k NR-FEQ%—S— L AAY TAagHS A AL ZA(Borenfreund <t
]:]_'],
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A 2x1A % F5HAA (A sha)
LAEFEEEZFY =995 243 (2-nonenal) B A STE
7k =V HA (2-nonenal) A4 WI7RF kst @ EAde] BA F4
(1) 917FA1# (human body odor)$} ##H s =4
o17+e] A# (Human body odor)¢} #Hld &AL - thFsls 40 oA} o] 5o o
2 AuEd WAEAe] ERef ol A Aolrt Ad5E & vk o] B4 F 400 o]
3@s7F HHA 5534 YElUE =909 5 #4113 & aldehyded 5 2-nonenal©|
(Table 1.)

HE
4] e R
Table 1. Some compounds detected in body odor by GC/MS analysis



Detection rate (%)
Compounds
<40y n=9 | =40 y(n = 13)
Hydrocarbons
1-Octene 11 8
Decane 11 23
Undecane 22 23
Dodecane 67 69
Alcohols
1-Butanol 11 8
1-Hexanol 11 15
2-Ethylhexanol &9 89
Octanol 11 8
1-Decanol 11 15
Amyl alcohol 11
Hexadecanol 11
Octadecanol 11
Acids
Acetic acid 22 23
Butyric acid 22 15
Ketones
4-Methyl-2-pentanone 11 8
6-Methyl-5-heptenone 89 77
Aldehydes
Hexanal 33 23
Heptanal 11 15
Octanal 89 89
Nonanal 89 89
Decanal 89 69
2—-Nonenal 0 69

(2) =09A 9d=4@-nonenal) 8] x4 54 B BIF e 54

2-nonenal(:=¢1 WA &) AN E2) &  unsaturated aldehydeiol™, =-u]#(3-4 ppm)ol A =

Eolzow =% VIFdMet HANE FddA do (Fig. 1, 2, Stahl, 1973).



W{;H:}
cis-2-Nonenal
WCHD
trans-2-Nonenal

Fig. 1. 2—nonenal®] T+%
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Fig. 2. Effect of aging on the amount of 2-nonenal in body odor

(3) 2-nonenal A4 & EXA U & At x A o] #AHAY

2-nonenal A4 & EEZIHAUA & FHAtEA Ao RAE AHEW AbEL dAFo] FUb
Slo| uje} ¥F-HEH-S FA3aL = A A(skin surface lipids) % o7 unsaturated fatty acids
2} lipid peroxides(#4ta x| &) 7} F7}38kt} (Fig. 3, 4). ©] % palmitoleic acid®} ¥A2F3}X] 2 9
o] Z7} SE 2-nonenal®] A FE S71EHA o}l &, palmitoleic acidis 3H2F3FA] o)
o3lo] stald o2 H&(oxidative degradation) ¥ 1S A-$, Fig. 5. 9 22 7| & 23}
2-nonenal 2 W&} @},



o 7/o10 ratio
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Fig. 3. Effect of aging on the quantitative ratio of ©7 monounsaturated fatty acids to ©10

monounsaturated fatty acids
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Fig. 4. Effect of aging on the amount of lipid peroxides in skin surface lipids.



(4) 2-nonenal®] A4 ~7]3

LH
VAVVAAANEO0H 3 VWV MIWNEOOH
oo’ OOH
4 8-cis-HPO \
2
VWAVVMASO0H 2200 AR AAAALCOH VWV ko
. 4 : 032 ..

Palmitoleic acid Jv cis-2-Nonenal

W COOH Wv:/CHO

\/\/VWCOOH trans-2-Nonenal
oo’ OO0H /
LH
vW_‘)v\/\/\COOH — — COOH

8-trans-HPO

Fig. 5-a. The scheme of oxidative degradation of palmitoleic acid accelerated by lipid
peroxides

*[Os e : lipid peroxy radical, *LOOH: lipid peroxide, *LH(ipid), *HPO(hydroperoxide)

S
oSt
2
1)
i
o
L)

5520 o3t w2 WA (2-nonenal) A DA )2 A A

gaksl @A slel Lo 9%k WAl (2-nonenal) A4 A wEkA] B AFo|AE ¥ Hg
o

B ¥ 3} A4S palmitoleic acid”) 3AFsER] A o) o] 3fo] AFslE o)X= AL
el IREvFH AAFS JNAs7] sk W o2 s dde] H2 A EA
A

ko
FgEe o, A =dWA i A2 #Edhe AS FHo2 Flvh



VAV AAALOOH
VWAV AAAACOOH ooH VMV o

00 ——>>(V¥) 8-¢is-HPO \(v)——% -2-Nonenal
(vw)
£ ACJJJ
VWV VAWV\SFOOH
Palmitoleic acid ————+ VWVAVWW (o)
3
‘o
VYV oon ()
3
v YV oo ()
3
00H /
. = COOH
e WCHO
W\f)V\MCOOH(v)—ﬁ» 8-trans-HPO (w)——+ -2-Nonenal
(vw)
ACJJJ

Fig. 5-b. The oxidation inhibition of palmitoleic acid by antioxidant compound

* AC : Antioxidant compound, * W : 74
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T (Cormus dfficinalis) @ A7 Aebd s Feae S EE Aol vjd St
Aell dovt &7t kel wekE o] glo] Amiwrt R5FF A 7oA Rshal e AAgelth
& SgE SAEA Adste] L Gk AHEH

A @A s}l 21417171 918te] Ff =t

b duje] FRAEL sgponin, tannin, ursolic acid(triterpene| saponin), gallic acid, malic acid,

2
=
X
e
2
T
2
>
rir
rx
4

tartaric acid, cornusiin A-F, vitamin A, loganin 5°] o™, TXe] X|W-fol= palimitic acid, oleic

acid, linolic acid 5ol $HrHeo] Jvk FAFu|&3 FHE AFFo Fo Aydds AHEd Axy

Ro s FHERAEC 15% $H)7F doH, fafliba Aol ot g5, ARAE FA539 v

Fol &9y ArE BRASTa EEA vk Aol e wonic acidE ASrobAl 29

MMP(matrix metalloprotenase)-12] 248 AA(1AUE 2 Apele] AHA3}) sluaA AMzga

W7 s & 7 oy, B FEE H SEY FEES gy sk, @8 2el Agol 3l
O

= Ao HIuHr}l Wk ursolic acids melanoma A2 S48 AA3EaL loganine 52 7HASH
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shsol Stk

©@ 957 9Fge Apdns Fawe QEEHQ opstE FuEop st Al o8 TR
AT7t AP glom ofF AMER & Pt Aol MEHAR, HIE ok o3 33E A
o= ggAnE glon, Mgl $4:3 Aoz BaF gt}
@ dre} @ dEkE SEvEte gEAl Wk AEEA v dEE FagdS Avn
W, akslabd) BgEd vule, FENMEY, e 458 AdWetE AoR duEA vt
5 eue
(W) F%E% 9 Polyphenol &=
polyphenol &4bsl7]) 57 F 53t wa 9 §A48 A7, v r]Ee] 43k,
5o delxE F2d VM AE Wol 55 Adsy] 93 HAA A2 &HA Qv

® Wy F ZYHEdES Folin-DenisHoll whel oz Wgdsto] S43k3ch 589 A&
2AREYH EgE FEE 01 gol methanol 10mle 7}8}<] ks
Img/ml= ¥EojA AF&3FAT A 50 woll S 660 E 22 = Folin-Denis reagent
8 50 ul 7hete] 3@t A&oA]l whEAFTE ¥hEAIZL F 10% NaCOs £3+898 100 m
S H7Ela, HE BE5S ImLE 237 98 =55 150 WS 2o B &I AHL. 37C
water batholl Al 1Az W27l & UV-Vis spectrophotometer& AF&-3Fe] 725 nmelA] &

& Al methanol €48 234 Agsd, =AM

07500 pg/mL °] ¥&=% 3ha o|28Y F A=dw

)

8 =4sa. G A

2
mmé

tannic acid (Sigma Co., USA)9] 5% &



A 271 7pe/nt, SHEFEL 212/, S3FEE 11.71ﬂg/m£, %2 o]

Table 2. Total polyphenol content of extracts

Plant name(Parts ) )
Total Polyphenolics(yg mé
used)

Convallaria keikei 21.12

Cornus dfficinalis. 27.17
Hemerocallis fulva L. 85
Hosta plantaginea L. 11.71

Isodon inflexus 77.15

(t}h) F%% 2] DPPH radical 27 %

® W o FAkstEd HA42 DPPHWHS ol &3t A %€ radical &7&%E SA4S=
Blois®] #9-& oFzb wgsle] Z43srh 1x10 'M DPPHS =¥ FEFE& 717 100w
Holo] &3 30w & AEolA WA F - IE radical ¥EEF ELISA Reader(Bio—-RAD,
USA)E o] &3l9 SlTnmelA  SAH3 AT Alxe Fd=™Ee =v)= gud A4
(Scavenging activity) 2.2 # AW, RCs< DPPH %7} 1/22 #A3l=dH ZR3 A7 9
F(pg)oz e FAkst Ed= #4337 BHT(butylated hydroxytoluene)®} Vit
Clascorbic acid)& W] w3}8 ).
DPPH radical scavenging activity(%26) = (Ac—-As)/Ac x 100

Ac 1 A EE H7beHA &2 dx19 F4%

As 1 ARE A7 WY FHE

N

® A3 :
@O AFEaGE, g, SFsi(dx), A5, ), wel(dx), 2We3(dx)e] DPPH
radical 2% @ 5&9 F&E Wsle] DPPH radical 2A%S #4138 A3 Af 5
FE=ERCs 23451 ug/mbel 7FE 53 @A4e Hlew, Wit FEH=(RCx ¢ 29218
ug/mh3t SH-Ex FF=ERCx © 617 ug/mbDE ol &utdh 27 es wlvh Y] 538,
|

dFgle] Bl FEE2 Fodd FtstaA S volx &dvt (Fig. 6711).
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Fig. 6. DPPH radical scavenging activity of ethanol extracts from Cornus dofficinalis. tlower

255 =) 100 = = N =00

conceniration (se/mi)

Fig. 7. DPPH ~adical scavenging activity of ethanol extracts from Cornus officinalis.




10
D— » & f— L 4 2
£ P
E s0 7
= e
" 4
2 . e
O /0L i_,-
E
@
=
m
o
noqol
Ta
o
0
s
T o}
> W
0
(] e
e
oL — .
0.155 035 05 1 2 4

Concantration [ me/mi)

Fig. 8. DPPH radical scavenging activity of ethanol extracts from Hosta lancifolia
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Fig. 10. DPPH radical scavenging activity of ethanol extracts from Isodon inflexus
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Korean name(Scientific name) Part used RCso (ug/ml)

-3l (Mentha arvensis var.) 292.18
- (Hosta lancifolia) Flower > 800
Flesh 234.51
S3+8-(Hosta lancifolia) Flower 2524
Leaf =4000
Root > 4000
A5 (Hemerocallis aurantica BAKER) Root 1942
Leaf 978
2ub-8- 2 (Convallaria keikei MIQ) Whole plant 617
BHT 101
Vit.C 6.8

() SOD fAk24 % CAT &4

@® YW : SOD €4 Beauchamp and Fridovich(1971)¢] " & &&3te] =A 3% )
50 mM carbonic buffer (pH 10.2), 0.1 mM EDTA, 0.1mM Xanthine, 0.025 mM nitroblue
tetrazolium(NBT), & A o] ¥dtg g oS 25°Col|lA 10¥-7F ¥+3-3F % Xanthine oxidase(3.3
¢ 10-6mM)E Z7hste] ¥kg-& HA3 9. SOD &4 A2 550nmel 30x @9 = 577 &
BrZ =489}

catalaset™ AAWE F3s 4k

AA €] _‘ti}f‘ﬂ*&% AAAZITHE 7RI E ) o3t ?w@}gm} ERE WEA

2 A& vkl E, wWEr 2% (B-carotene), T84 W

e C, @ﬂ]ﬁ(Se), =2b, FREel, H34 ofx] Fo] Jvial vk 1 FolAE HE EE

© A dofA 7 T o g A8 FAEEA (antioxidant) & &

|4 HArsl radicals AlA skl B S E HEY] EE AT =

A& Aebi (1984) Wl 9)sle] FA3FYTE 50 mM potassium

phosphate (pH 7.0)¢] 10 mM H:z0: ¢ ¥h& T ANE 7t 240nmel A 28319 F3 %
WeE FEelal 1S5 ¢te] luMe Hy0.& Fallshes £49 48 1 unite = 313t

Ol
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CAT THE BAT A W AN039 U 335 o FEEUL Umgel 57
FHe wgor, 2psEa A5d 9, 95 E, W FERLS 78708 Umgd WA

AR &8 YEFTE  (Fig. 12., Table 3.).

25 r

20 r

15 r
10

;illll

HL/F HL/L HF/L HL/F

U/mg protein

Fig. 12. 5& A& F%59 SOD activity
HL/F; A5 9], HL/L, 73312 MA; 98l HEF/L;, 93¢ <, HF/F; 93 &

Table 3. CAT and SOD activities of Cornus officinalis, Hosta plantaginea leaf

and flower, Isodon inflexus leaf, Convallaria keikei leaf.

S L CAT SOD
ample
b activity(U/mg) activity(U/mg)
Cornus dofficinalis. 13.9 17.8
Hosta
. 14.2 13.2
plantaginea leaf
Hemerocallis
7.8 109
fulva leaf
Hemerocallis fulva
8.8 12.4
flower
Isodon inflexus 8.9 13.8
Convallaria keikei 9.8 13.2
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%9 %L 5 DPPH radical £27% 3 SOD ¥ CAT @4o] 714 $53 245 g
FEEZ25H =2E 2 (2-nonenal)?] YA=22 palmitoleic acid®] AHEE AA T = A&
Abs SRtEs SdEskal, FERE EA T

A Al 3% 900 g& 50 % Ethyl Alcohol (2¢)8 &wl& AF23}3L Digital Heating
MantleE ©]-8&3Fo] 80T/l 3A1F 7hdste] 23] F=3t
3 =

oS 2L oS rotary evaporator
T FEE 3075 g 4. = F 5

=& o 1720 dAHARS o2 5
A8 07 F#e] hexane 1.7 ¢4 33 #3331 hexan
FEete] o] 942 W (Fig. 2)2.% EtOAc, BuOHel thste] 33 whEste] #3158 X459

T
®
W
ox
2
8 2
o
o

Cornus officinalis (900q)

Extract with
50% EtOH 2 #*2time

Crude Extract(307.50)

Hexane ext.(249) 90% MeOH

| Dissolve by water

EtOAcext.(78.3g) HO ext.
Extract ext n—-BuOH

n —BuOHext.(91g) H,O ext.(1119)

Fig 13. Extraction and fractionation procedures.

FZ& & EtOAc 3 (783g)ol W3l CH-Cla:MeOH &vjE o] 83} Silica gel colum
n chromatography (30:1 ~ 0:1)& AAlsle] 2% 7719 & £8& 490 (Fig. 3).

(2) EtOAc #8 =9 Silica column chromatography
=]
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HD:

(3) &4 & 9] Sephadex LH-20 column chromatography
EtOAc #8oziy ¥ 7719 FractionEol thale] iksl 48 FA3 Ay} g4 o]
74 =4 JEld Fraction 58 Sephadex LH-20 Column chromatographyE ©] &3}
MeOH:Water (1:9 ~ 1:0)8] =722 10 % ~ 100 %7HA] 10719 #8-& AU

o[:o i

e #3855 g0l MY = F3E 25 HPLC system, RP-C18 (20x 250mm, 4/m
MeCN/H20+0.196 Formic acid)2 3l Compound 5& #3319t £ 8+ 5+ Sephadex
LH-20 column chromatographyE ©¢|&3le] A2 50 % #3-3 HPLC systems ©]-83}o

Compound 1& #8333, 60 %ol A= Compound 29 Compound 3, 70 %94+ Compound
1E AL f\ 01041;]_

= = AR AN

(4) Compound® HPLC profile ¥4
°.
o] &

Cornus officinalis EtOAc ext.(78g)
0P-CC
‘ CH,Cl, : MeOH (30:1-1:1)

Frac.1 Frac.2 Frac.3 Frac.4 Frac.5 Frac.6 Frac.7
(67.8mg) (432.2mg) (2.42g) (2.45mg) (1.17g) (6.52g) (5.22¢)

Sephadex LH-20
Compound 5 MeOH : Water (1:9-1:0)

F.5-1 F.5-2 F.5-3 F.5-4 F.5-5 F.5-6 F.5-7 F.5-8 F.5-9 F.5-10

|ﬁ
A Compound 4
Al Compound 3

Compound 1 Compound 2

A : Gilson HPLC system, RP-C18(20x 250mm, 4/mn MeCN/H:0+0.1% Formic acid)
Al ; MeCN:Water 555 A2 ; MeCN:Water 6:4 A3 ; MeCN:Water 7:3

Fig 14. Isolation of compounds from EtOAc fraction in Cornus officinalis.
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(5) HPLColl 93 &4 &=d &2, A4

- Compound 19| #¢

EtOAc #3 S silica gel column chromatography S ©] &3te] e 7719 3 &E 5 59
&S MeOH:Water £ E o] &3}o] Sephadex LH-20 column chromatographyZE A] 3} 3}
th o] & 10% T 100%7MA 107Fx] #IFE T FEHR 50% EEES o)leY &1
MeCN:Water (33:67)= HPLCE ©] &34 compound 1-& 9%},

2 e

- Compound 29| #32

EtOAc #38& silica gel column chromatographyE  ©]-&3te] s 779 #3&E 5 509H
52 MeOH:Water £ & o] &3] Sephadex LH-20 columng A 83F9t). o]F 10% ~
100%7FA] 10714 28 &S dof g Fozl 50% £ &S ol & MeCN:Water (35:65)
2 HPLCE compound 2 A%t}

- Compound 3¢] #¢

EtOAc # 385 silica gel column chromatography s  ©] &3l v 7719 #3& F 59
52 MeOH:Water £ & o] &3] Sephadex LH-20 columng A 83F9t). o]F 10% ~
100%7FA] 10714 28 &S dof g Fozl 50% £ &S ol & MeCN:Water (35:65)
2 HPLCE compound 3 A%t}

- Compound 49 #32

EtOAc #38& silica gel column chromatographyE  ©]-&3te] s 779 #3&E 5 509H
9 E& MeOH:Water &7 & o] &3} Sephadex LH-20 columng A 3§3}H Tt o] 10 % ~
100 %714 107FA] 8 &8 dol =zl 50 % +HES ol & MeCN:Water
(43:57)% HPLCE compound 45 At}

- Compound 5] ¢
EtOAc #3$ silica gel column chromatographyE o] &3] i 7719 £ 3 &
BIZS o]%A &l MeCN:Water (9:92)Z HPLCE o] &3}l compound 5& At}

—~~

6) Compound ] DPPH radical &%

F duf A7}R &) FEE T UM =2 DPPH &4 €48 A ethyl acetat

TE A4 A F o7HR Y A4S sASATE 89 E49 A3 2aE v
7] 913l DPPH radical &~ %58 ZAFstYt (Table 4).

sk A3} gallic acid (1563 ug/ml), cornuside (33.82 ug/ml), (7R)-O-Methyl
morroniside (250 ug/ml), (7S)-O-Methyl morroniside (250 ug/ml), —Z¥]al loganin (308
ug/mbe] o2 yEeRdT} gallic acid®t cornuside 7F 71 &=L #AS verdsd dxao
2 AREE 4 dERRIQI BHTS &A%l vluste] 4538 & d4tst 848 o F3v
A2 2h0]i= cisplatin & AX HAdo| gallic acid’} SOD A 48 S7HAI 713, M XA
E8&% F7MAHY B3 &8l a3 T vitamin B9 A9 2A vebdtla B3 &9 o

o ©®
MTox o i
2 9 go
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= B Ad9dgen dAs9 T (Lim 2009).

DPPH-radical scavenging activityE Z43}7] $3te] 80 uM¥ 120 uM 9] s%Z ga

lic acid’} 239 A 55 2243 A3} 80uM9 gallic acidd] A olA= &Ado] 22

2% (p<0.05)Z YR vk 120 uMe] gallic acid A gl ol A& 57.6% (p<0.01)Z EF%L

3], 120 uM®e] gallic acid®] AL HlTFo = ARSI 30 uMe  vitaminEEA 9 58.8%

(p<O.0DeF 78] FrAeE Ao 2 veytthal Watskdvt (Seo et al ., 2009).
A o) Vs AR A 7}%/‘33 sty fjs dA B

A AARE AR Ev FEEEFH IS 250 Hold AR E

S ABRZ = AR S5A N% 2 AlkA ] e e 7 Bz

= o}
el Ue A7k AEolof Ao Anerk

_I

Table 4. DPPH radical scavenging activity of compounds in Cornus officinalis

extracts
OPPH radical scavenging activity

Fraction RCso* (ug/mL)
Loganin 308 £ 2.1
(7S)-0-Methy| morroniside 278 £+ 1.9
(7R)-0-Methy| morroniside 250 + 3.2
cornuside 33.82 £ 1.4
gallic acid 15.63 £ 0.9
Vitamin C 6.8 £ 1.3

control
BHT 101 £ 0.9

% Extract concentrations, which show 50% DPPH radical scavenging activity, were
determined by interpolation.

(7) HPLC profile of Compounds

HPLC, RP-CI18 (20x 250mm, 4/mn)¢ ZHHEy UV 254nm3, 2 ml/mine] 5ol A
Compound 12 ACN:Water?] 33:672 o] o] &3 gradient systemolA] &4 Z271& 4
%3 A3} Total lunning time 530 A 198 ol v =7} E8d AL #Z 33}
(Figure 5). Compound 2932 ACN:Water?] 35:65% Total lunning time 45%-°l|A] 2=z}
Compound 23} 3 =27} 26434 278 o] Tod Ze d& & 5 Slvh (Figureb).

o
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Compound 4+ MeOH:Water®] 43:57% Total lunning time 50594 29&tho| 3 =27} &
g B AT (Figure 7).

Compound 5= ACN:Water?] 9:92% Total lunning time 32%-o 4 13&E o] 327} g9 A
= #F g3t (Figure 8)

Compound 1\,
Aop: calw, Rum: 4382011 %:23:41 @ 4/18/2011 102252 AM, Method, Y, I 2

2 MMMobile Phasae
=
=
=

= DataChannell = DataChamel?

Fig. 15. HPLC profile of compound 1

Compound 2\, Compound 3\,

App: gz, Rum: 4152011 10:25:48 @ 4152011 11:30:47 AW, Metbod: Y, I £

i
0 g1 -
£
I -0
YIRS
2 Eame A
240 —
il
& Tu Ja i
il \/\

= DataChannell = DataChamel?

Fig.16. HPLC profile of compound 2 & 3
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Compound 4\,
Ao ol Rum Y204 95530 @ 22001 155450, Mebod. Y, I 1

= Mol Phass
=
z = = =
1
miw o =

=
=
=

1

4

M B

0w |
I il

Hiuts

Fig.17. HPLC profile of compound 4

Compound 5\,

App: qaliwa, Rum: S/4/2011 6:05:22 PM @ 5/4/2011 6:05:22 P, Method: Y, In: 3

100077 125000

1 100000 1
g0 7000
b
E 4
S 0 4500
2 iy A
E 4
2400 1 5000
1 50000
00 7500
1 100000

00 = 1500 T \

0 50 m.n 15.0 zn.n 25.0 3n.n 50

Minutes

= DataChannslt = DataChannel?

Fig.18. HPLC profile of compound 5
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(8) Compound +% ZAHA
- Compound 19 +%

Loganin(3,4,5-Trihydroxybenzoic acid; loganic acid)

'"H-NMR spectrumell 4] § 7.42 (1H, s)olA EA A<l iridoid &4 9] H-3 peak & #9134
i, § 370 (3H, s) ¥ "C-NMR spectrum®] & 524% %3] C-119] carboxyl €27} methyl”]
Z A@Ho] 9ee & 5 sl w3 "H-NMRspectrumel Al § 4.67 (11, d, J =8.0Hz) 3
BC-NMR spectrum®] glucose singnal 6§ 100.8, 79.3, 78.8, 72.3, 6352 5-E glucose Bl & <&
o g ATt (Fig9). o4y Ay 31X wvadle] Loganin®® FAIATE (Fig. 10)
(Prasada et al., 2000).

Ci7H2010, White amorphous powder, m.p (C) 235-240, [a]D -83" (H, O). FABMS m/z 413
[M+Nal® IR vmax (KBr, em™!) 3460, 3300, 1710, 1650, 1430

"H-NMR (500 MHz, Acetone-d6) : & 1.12 (3H, d, J = 6.8 Hz, H-10), 1.65 (1H, m, H-6 ).
1.90 (1H, m, H-8), 2.06 (1H, m, H-6ax ), 2.25 (1H, m, H-9), 3.15 (1H, m, H-5), 3.20-3.42
(4H, m, H-2', 3, 4, 5), 368 (1H, dd, J = 11.0, 5.2 Hz, H-6" a), 3.70 (3H, s, OCH; ), 3.93
(1H, dd, J= 11.0, 5.2Hz, H-6" b), 4.06 (1H, t, J = 4.8 Hz, H-7, 467 (1H, d, J = 80 Hz, H-1
"), 530 (1H, d, J = 44 Hz, H-1), 742(1H, s, H-3)

PYC-NMR (125MHz, Acetone-d6) : § 170.3 (C-11), 1529 (C-3), 114.8 (C-4), 100.8 (C-1),
985 (C-1), 79.3 (C-5), 788 (C-3), 7.8 (C-7), 755 (C-27), 72.3 (C-4), 635 (C-6), 52.4
(OCHz ), 47.3 (C-9), 41.6 (C-6), 40.7 (C-8), 32.9 (C-5), 14.2 (C-10)

L] - A‘ LLJ_LA%NUYUAAL
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R R
200 180 150

bty
0 ppm

Fig.19. '"H-NMR (500 MHz, Acetone-d6) and "C-NMR (125 MHz, Acetone—d6)

spectrum of compound 1

glc

Fig. 20. Structure of Loganin(3,4,5-Trihydroxybenzoic acid; loganic acid)

Loganin® iridoid glycoside 3}+E=2 X, & Flos lonicerae, 2V Gvll, Strychonos nux
vomica®l EAEHH, WIxH Ty FALH, Faa ZI so] Yvkal Hial HATh
(Mathad et al., 1998, Wang et al., 1999 ,Guo et al., 2001).

H ol loganine] wF$20] A scopolamine® F%% 719 impairmentE 9oz A
Buatoly g}t reverse A 7™, hippocampus®} frontal cortexoll 4] acetylchol inesterase &2 #

sfslctar 3o (Kwon et al., 2009), A7AAXQ SH-SYSYOlA JNKe p38 ERK 1/2
MAPKs®] ¢143lE AAgt 22 A J43 442 F 59 apopotos
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iSEHE AAAELE BIEdE Aoz ettt (Kwon et al, 2011).
>
=

w3k loganine A A A A hepatic injury® B]AAZA ¢l A EI9F GA3E diabetic
complications & 4t8ld A~E 2o 93] fE= dFo] e B E¥rt vial HaEd o
B (Yamabe et al, 2010) loganing ¢~ A E HFAS w AEEI EA A<

K

alkaline phosphatase® #7448 S7HA71H, 84 type I3 osteocalcin FFH &
o2 yetutt (Li et al, 2010). o3 o] vekst A4 4SS 7HA
loganin< A7, d3GAY A3 B3] Ao dFATH FE FalAAZA e T}
AA7F A& Ao wE AmEr

- Compound 29 +*%

(7S)-O-Methylmorroniside

"H- NMR spectrum 2 “C-NMR Spectrum®| 4] morroniside$} §-A}3+ 3
H— NMR spectrumeoll 4] & 359 (3H,s)2] methoxyl groupe] C-7¢I ]%‘rﬂ

2.0, 3.6 Hz, H-64), 1.82 (1H, dd, J = 140 4.4 Hz, H-6eq)< D?ﬂj]gr H]
AT (Fig. 11). o739 A& Z3 A9 vluste] (7S)-O-Methylmorron
iside® A3t} (Fig. 12) (Zhang et al., 2009).

Ci1sHx011, Yellowish oil, mp (C) 103-104, FABMS m/z 443 [M+Nal’,
IR vmax (KBr, Cm1)3395, 2939, 1705, 1638, 1077

'"H- NMR (500 MHz, CDs0OD): 6 1.25 (3H, d, J = 6.8 Hz, H-10). 142 (1H, td , J = 12.0,
3.6 Hz, H-6.), 1.72 (1H, m, H-9), 1.82 (1H, dd, J = 14.0, 4.4 HzH-6,),
295 (1H, dt, J = 124, 44 Hz H-5), 3.25 (3H, s, OCHs), 3.10-3.30 (4H, m, H-2'3", 4, 5,
359 (8H, s, OCHz3), 3.79 (1H, m, H-6), 419 (1H, m, H-8), 465 (1H, d, J = 2.8 Hz, H-7),
470 (1H, d, J = 80 Hz, H-1"), 580 (1H, d, J = 9.2 Hz, H-1, d, J = 9.2 Hz, H-1), 7.41 (1H,
s, H-3)

BC-NMR (125 MHz, CDs0OD): 6§ 167.3 (C-11), 153.0 (C-3), 110.2 (C-4), 98.7 (C-7)
, 981 (C-1), 94.2 (C-1), 77.2 (C-5), T6.6(C-3), 73.7 (C-3), 70.3 (C-4), 64.9
(C-R), 61.4(C-6), 53.6 (7-OCHs), 50.3 (11-OCHs), 39.0 (C-9), 32.4 (C-6), 26.6 (C-5), 182

(C-10)
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——

P '
3 8 7 ppm

Figure 11. '"H-NMR (500MHz,CD30D) and “C-NMR (125MHz,CD30D)

spectrum of compound 2

Ll

Fig.21. 'H-NMR (500MHz,CDs0D) and “C-NMR (125MHz,CD30D) spectrum of

compound 2

I i | . \
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H,CO

glc

CH 4 o)

Fig. 22. Structure of (7S)-O-Methylmorroniside

- Compound 39| %

(7R)-0O-Methylmorroniside

"H- NMR spectrum 2 “C-NMR Spectrum®| 4] morroniside$} §-A}3+ 3
"H- NMR spectrum®l A § 3.59 (3H,s)2] methoxyl groupe] C-7¢] =35 o]
tH'H-NMR spectrumol A 6 4.65 (1H, d, J =85Hz H-7)9} 1.07 (14, td, J =13
1 Hz, H-640), 191 (1H, dd, J = 11.5 Hz, H-6eq)s A<} vlwste] 7RIS FAs3AT)
(Fig. 13). o|&9 ZAxE E3A 9 Hlste] (TR)-O-Methylmorroniside® &7 s} i
14) (Wang et al., 2008).
CisH2s0mn1, Yellowish oil, mp (C) 144-145, FABMS m/z 443 [M+Nal’, 443
IR Vmax (KBr, cm')3396, 2923, 1702, 1640, 1407

'H- NMR (500 MHz, CD;OD): 6§ 1.07 (1H, q, J = 13.1 Hz, H-64). 1.31 (1H, d , J = 7.0,
Hz, H-10), 1.70 (1H, m, H-9), 191 (1H, d, J = 11.5, Hz, H-64),2.73 (1H,
dt, J = 13.0, 4.0 Hz H-5), 3.10-3.30 (4H, m, H-2'3", 4, 5), 3.40 (3H, s, OCH3), 3.60 (3H, s,
OCHs), 3.79 (1H, d, J = 11.0 Hz, H-6), 3.86 (1H, d, J = 5.0 Hz, H-8), 440 (1H, d, J = 85
Hz, H-7), 470 (1H, 4, J = 80 Hz, H-1"), 5.70 (1H, d, J = 9.0 Hz, H-1), 741 (1H, s,

H-3)

BC-NMR (125 MHz, CDsOD): 6§ 169.4 (C-11), 153.3 (C-3), 111.5 (C-4), 1055 (C-7
), 1007 (C-1), 965 (C-1), 739 (C-5), 788(C-3), 75.9 (C-2), 75.0 (C-4), 72.5(C-8),

63.7(C-6"), 57.7 (7-OCHzs), 52.6 (11-OCHzs), 41.0 (C-9), 36.5 (C-6), 325 (C-5), 20,5 (C-10)

- 113 -



Fig.23. 'H-NMR (500MHz,CDCl, ) and “C-NMR (125MHz,CD30D)
spectrum of compound 3

COOCH;,

CHj 0 —glc

Fig. 24. Structure of (7R)-O-Methylmorroniside
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Carbocyclic iridoid glycoside® ¢# 2 morroniside iridoid & F83% @H=Z=
cornaceae, caprifoliaceae, sarraceniaceae, hydrangeaceac2} 22 2 &9 o] &xs}+=4d
Aol gHrEel e F9 244 ol 7P F5-8 iridoid glycoside ol &3kl o] 3

< FAkslehAd, a-glucosidase Adls, F95 €48 HEHY, g EA L dstdx 39

3 AA5S HolE Aoz ¥ HAtt (Zhirui et al., 2011).
Morronisides= 18 ¥ 28 9ol A hepatic injury ¥ renal injuryE X358, x| A3} J=vk
& T3t I Aol Fd TS S AoE KA HIASHW loganind wRH7FA =
morronisideE vh-$-22 ZZ A X0 A2 PS o] AEXEF FAAAQ! alkaline phosphatase?]
e Z=7MA 71, 287 type 13} osteocalcin S FUIA 7= Ao m vebgtt (Li et dl.,
2010).

- Compound 49] +*%
Cornuside (7-galloylsecologanol)

"H-NMR spectrum®l A & 7.39 (1H, s)olA ERAQ iridoid &2 9] H-3 peak® &<l 3+
i, 6 462 (1H, d, J = 80 Hz, H-1)9 anomeric protone¥ “C-NMR spectrum® glucose
singnal 278 glucose MEAYLS & = A}t w3 'H-NMR spectrumel A § 7.03 (2H, s,
H-2, 6)2] galloyl moeity®} 6§ 1.91 (1H, dg, J = 14.0, 6,5 Hz, H-6a), 2.00 (1H, dq, J = 14.0,
7.0 Hz, H-6b), 4.16 (2H, m, H-7)8] -O-CHs-CHo— sy

steme &2 = AT (Fig. 15). o] 42 A3E Fdx2} v w3t cormuside® &4 3FA T}

(Fig. 16) (YASUHIKO et al., 2007).

CH3011 White amorphous powder, [alp -9 (MeOH), FABMS m/z 565 [M+Nal’, IR
Vimax (KBr,cmfl) 3394, 1693, 1624, 1315, 1240, 1076

'"H-NMR (500 MHz, CD:0D) : 6§ 191 (1H, dq, J = 14.0, 65 Hz, H-6a), 2.00 (1H, dq, J
= 14.0, 7.0 Hz, H-6b), 258(1H,dt, J = 85, 6.5 Hz, H-9), 2.86 (1H, q, J =
6.5, 4.9 Hz, H-5), 3.10 (1H, dd, J = 9.0, 80 Hz, H-2"), 3.17 (1H, dd, J = 9.5, 9.0 Hz, H-4"),
3.24 (1H, overlapped by the solvent signal, H-5"), 3.29 (1H, t, J
= 9.0 Hz, H-3"), 352 (3H, s, CH3), 358 (1H, dd, J = 12.0, 6.0 Hz, H-6",a), 3.81 (1H, dd, J
= 12.0, 20 Hz H-6"b), 4.16 (2H, m, H-7), 462 (1H, d, J = 80 HzH-1"), 517 (1H, d, J =
10.5 Hz, H-10), 5.20 (1H, d, J = 17.5 Hz, H-10), 5.48
(1H, d, J = 6.5 Hz, H-1), 5.72 (1H, ddd, J = 17.5, 10.5, 85 Hz, H-8), 7.03 (2H,
s, H-2, 6), 7.39 (1H, s, H-3)

BC-NMR (125 MHz, CDsOD) : 6 31.0 (C-6), 324 (C-5), 46.1 (C-9), 52.5 (OCHs), 635

(C-6"), 65.1 (C-7), 72.3 (C-4), 75.4(C-2"), 78.7 (C-3"), 79.1 (C-5"), 984 (C-1), 100.9(C-1"),
110.9 (C-2, 6), 1122 (C-4), 1204 (C-10), 1124 (C-1"), 13
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6, 4 (C-8), 140.5 (C-4'), 1472 (C-3, 57, 15645 (C-3), 169.2 (C-7), 170.0 (COOC
Hs)

|

JM\L_L_

L LU[N MW w‘”“f“

Fig.25. 'H-NMR (500MHz,CD;0D) and “C-NMR(125MHz,CDs0D)

spectrum of compound 4
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OH

HO
0]
HO COOCH3
(6] \
H2C\ O
(0] glc

Fig. 26. Structure of Cornuside (7-galloylsecologanol)

Cornusides= secoiridoid glucoside %+ bisiridoid glucoside 3}3=2A4], 2 A endothelial cell
ol ANEFNoR FEFH AAE (proinflammatory)¥} FHEEAES WHS AW,
oxygen—glucose deprivation®] o]l Fx¥ Hol=HF-H FHe cortical cellE HE 30, vf-F2
NANZAA LPSE 45581 NO AAS Adddy 21 F9h (Kang et al., 2007).

- Compound 59 +*%

Gallic acid (3,4,5-Trihydroxybenzoic acid)

"H-NMR spectrum®] & 7.11 (2H, s, galloyl-IDA] singlet?] peak %S 91314t}
. PC-NMR spectrumol Al =5 5719] peak’} @2 ev § 1464 (c-35), § 110.6
(C-26) 247} 2719 ®xof F I3l integralS Hol2Z WA TF29 aromatic 33HE<Y
gelstart. 183 BC-NMR spectrumel Al 6§ 168.6¢14] carboxyl groups 218141,
146.4 (C-3,5)3 6139.2 (C-4)°ll A 37§2] oxygenated aromatic carbo
n? EAE FAsF T (Fig. 17). o149 AxE Zd A9 vudte] gallic acid2 &4 3FA T}
(Fig. 18) (Sharma et al., 1998).

o Mo

C7HeOs, White amorphous powder, m.p (T) 258-265, EIMS m/z 170 [M]" IR vmax
(KBr, ecm™) 3392, 1687, 1616, 1427, 1330

"H-NMR (500MHz, CD30D) : & 7.11 (2H, s, galloyl-H)

BC-NMR (125MHz, CDsOD) : & 1106 (C-2, 6), 1223 (C-1), 1392 (C-4), 146.4
(C-3, 5), 168.6 (C=0)
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Fig.27. "H-NMR (500MHz,CDs0D) and “C-NMR (125MHz,CDs0D)

spectrum of compound 5
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COOH

HO OH

OH

Fig. 18. Structure of Gallic acid (3,4,5-Trihydroxybenzoic acid)

4. 423 3gEo] 93 palmitoleic acid®] 2H3}A &8 A A

W WMo AR A FEEEEY Y @48t $5bE o] palmitoleic acid(PA) 2] AHSHE

A 2457 9ol okl Esh 2ol NEE EAG] 47l EFARE TTAN 3

3Y F ukggos 2o ZAdr)e] &7 chloroform 25 mlE 718t 2738 wkE &3 v
chloroform F% 9ol acetic acid 25ml¥} X3 KI& < 1mlE 713l GdolA] 583F 923 o
S 7 F S0mlE 713Fe] 1/100N NasS:03 #9402 AAEH Y. UV-spectrum analysisel| 2
& Ak3E PA S A3 EZH(peroxide value, POV)C. 2 Z=A3n=zA] 313EE 9
palmitoleic acidoll w3t 2b3} A28 H-24 3490}

Sample Sample composition

) Mix 1Img of palmitoleic acid with 0.lmg of
Negative control o )
squalene-HPO (lipid peroxide).

Mix 1mg of palmitoleic acid with Img of
BHT(Vt E, C, naringenin, tannic acid)
Mix 1mg of palmitoleic acid with Img of

Positive control

Mixture with compound ) L
fraction or compound from Cornus officinalis
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A 289 E 9 3gEY iksta s F4317] 98ke] palmitoleic acidell ke 0.1%
HE 0, 10, 30 € 50ul #H7FEF F 50TColA 7LE AFstHA AstEIHE 45t

A, ARE HIbeA &2 UxTE A 1, 3,5 2 7Y ol A E Y7 60, 117, 140
% 187 meg/kg °] =, 0.19% BHT 10ul #7FA= 9, 23, 30 ¥ 36 meg/kgol i, AlEE

7hat Aol e 10u A7EEe 11, 33, 36 4 42 mea/ke, 30ul A7HES W= 8, 22, 27 4
30 mea/kg, S0ul H7HE ¢4 6, 20, 22 2 25 meg/kgE UHEFRE

=

180

Peroxide value (mea/kg)
g

o B 85 & 8

Reaction time {days)

Fig. 4. Changes in the peroxide value with the addition of
Cormi  fractus water extract during autoxidation of
linoleic acid of 50C for 7 days.
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