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SUMMARY

I. TITLE

Development of Functional Beauty Product Using Oriental Medicine

II. PURPOSE of RESEARCH and NECESSITIES

Functional beauty products, which are made by oriental medicine are
expected to give miraculous power to our skin and because of impact of
well—being a lot of consumers are looking for body care products, which are
produced by natural material and that guarantee safety of their skin.

As there are lots of demands about those beauty products, our propose of
research was developing new body care products by using oriental medicine
resources.

We developed functional body care products, such as body scrub, hand

lotion, body lotion and body wash with oriental medicine resources.

M. CONTENT AND SCOPE OF RESEARCH AND DEVELOPMENT

We studied about Alisma plantago—aquatica var. orientale, which expected
to have functional capabilities, such as the active oxygen (ROS), whitening
skin, moisturizing skin and preventing wrinkle effect.

So we researched not only Alisma plantago—aquatica var. orientale but also
38 kinds of oriental medicines. After then, we experimented moisturizing and
preventing wrinkle effects on our skin with 5 kinds of oriental medicines,
which showed good activities.

From the dichloromethane(CH:Cly) fraction of Alisma plantago—aquatica var.

orientale methanol extracts, we isolated 4 kinds compounds.



IV. STUDY RESULTS AND SUGGESTION FOR UTILIZATION

We got several results from this experiment.
1. We developed new products called Junghadan, which are composed with
body scrub, hand lotion, body lotion and body wash. And those products
contain Alisma plantago—aquatica var. orientale.
2. We announced our research results with 2 papers, which include SCIE.
3. We announced 4 poster papers to the science council and we reported 3
kinds of research results to symposium.
4. We introduced our body care beauty products to 4 different exhibitions.
5. Our research products were introduced to 9 different newspapers and broad
casts as Junghadan.

From now on we plan to transfer our knowledge to m4m and we expect
to run those functional beauty products business. We think that those research

results will enhance farmer's income and also increase Suncheon—si economic.
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1. 9A} 2 FoF FEE9) radical 2AES L tyrosinaseA 3] A
7b A8y

1) 43As

Aol AREEE ghoke 22 (1), A9-AH2), IAH(3), A xM), IE3H(5), BT
1(6), 7-91(7), Z7(8), = (9), =1(10), A Z(11), Hhu](12), W5 (13), W
Zkok(14), WA (15), WH(16), HIAH(17), ¥ 993 (18), AFel(19), AH4H(20), &5(21),
A EH(22), 7T (23), 25(24), FAI(25), 91 2(26), FEFY(27), &5(28),
S FF(29), A4HB0), ZHF(31), H=E(32), FolAH(33), M= (34), A (35), A&
5(36), &2H(37), B1AH(38), A F(39), F4H(40), F7N(41), 371(42), = (43)9] F+
& Akl
o] ¥ #x(1, GU-M), =Zwv(12, PS-M), #2F(31, PJ-M), ©AH(38,
AOC-M), <A % ZHAARIC-PM), <A <w(RIC-FM), alisol B-23
acetate(AOC—A &), paeoniflorin(PF—A&)2 X%, TF5AAaFY A==

A&l

i

0,
2
e
2
b
it

2 5 o] &3to] olyA] tAtE HashH, 1 BpAA
3 @22k singlet oxygen('0), superoxide(Os”), hydroxyl radical(OH - ) &
I 22 free radicale] A, AAWe uld Mxwr 2wk A 55 Abs)

.
APoEA g, wAY, FuY L FUPNF 5 A4FAWL Yo B ohg

o

()

A= AtstEXE 4 (prooxidant) ZF 489 Al & 2 (antioxidant)©] 73S o] F
Ao oy hA edlEdd oste] ol HFAEF B dS o FA Ha
AstER 2o g J)SA HW, AstE A~Ef AT o] A AxE &4
2L e Aok doA "t ol AbsH AE o AR A o] =
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A 9g oA ¢ 100% o] HWE=Z =9 ¥kl singlet oxygen(t0,),
superoxide(O:"), hydroxyl radical(OH - ) & &4 AF4e] 9L 197 — 109
o 1zl AUA] &=t ol HH 2 Aol ANE falatAhe Axus 3y

i 7 AsAgAAet 4d7E FHE s gl

3) gA} B Fof FEE9) radical 2AZE A Wy

96well platell controldl= F=&2 &vl& AY dole dIAEE s =R
100 uL® Z+7} 67012 seedingdth. Control® Ad ol 27 60 uM
DPPH(1,1—Diphenyl—2—picryl—hydrazyl)E A 7}38}aL, blankol &= 60 uM DPPHUAI
EtOHE Y3 oF 3% AE EE0] 42 T, A4 3088 WA3FaL 540 nmol

Xl microplate reader® T4 EE =AHZ )

4) Tyrosinase A &%
Tyrosinasex= H+2EAo YA E3EF o] 9+ polyphenol oxidase®ZA A
ol = 7HAe] g& wke-S Evfdtt}. 1 3y monophenolic compoundE
o—diphenol® AF3}A|7]E=  tyrosine oxidase®A ¢ 7]Holx, TE suE
o—diphenol& o—quinone®. & AF3lA]7]= dopa oxidaseE419] 7% o]t}
Tyrosinasei= AA WolA2] o]g]st 7|5 W&o melanin polymerE A A

t=d 23 9385 st v} Tyrosinasew= FHAXEA A FAdH & GERL

ol



A FHF7IE WolEo] A<dtal, melanosomed] A9 tyrosinased] AL ¥

. melaninAAdoll 2AA o2 FoFS w| XA Hi, I8 melaninBA AA 7Y
o]l do] A tyrosinase@A A A= LA screening GAANA wl§ E 9H|E

A

Al .

Tyrosinase?d A3 E Y= DA F 719} melanosome 22 Ao &4
GAZ o] o). T3 A A AL glucosamine ¥} tunicamycin tyrosinase’d
Z(FA3H)E Aelsta, melaninBAS A& ettt B aEo] 9t} Melanine 2
A2l eumelanin¥} 4 WA= A2 2] pheomelanin®] F FF7F i, o] F7HA
melanin®] <7} human melanocyteol 4] €<l & ST},

Aty A JA=HAS A F M FEeRE Retal Ak 1 s d
ghd e FaAd tyrosinase FAS AA AAlets FEola, E stve Al
IR RE B3 tyrosinaseo]| th3fA]
Ao A el S A= FPolth

upepaA 37 debd A A A
T I melanoma cellol] 274 2H&3ste] dWephd S JAstE =4
of o] gtojx a1 Qli= AAoltt i, melanin A A A el oA
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5) BAI B FF FEE 9 tyrosinase AHEAY A
Dopaoxidase?] 45742 dopas 7122 319 tyrosinased| 2&Jsto] AAH =

WS A9l dopachrome©] 475 nmolA] EFE=E UelyE A& o] &35t 233

t}.

= dAT wrexAA MAFE dopachrome?] %S AHFEA] tyrosinased
S SAHSY A5 HIbol 9% activitye] W3S #AFE] a4 A
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Table 1. BA} B ghof F&&9] ehv)z 271244

No Sample 10 ug/me 25 ug/me 50 ug/me 100 pg/me 250 ug/mé
1 Fa =3 18.74 43.36 74.55 93.85 93.01
2 A2 20.22 46.81 90.59 92.86 91.14
3 a4k 14.55 26.71 47.97 73.15 97.90
4 2 = 46.26 89.09 95.15 95.15 98.59
5 53} 37.49 79.90 94.87 94.97 96.44
6 L =209] 7.78 9.17 16.81 25.83 58.33
7 T+ 8.08 11.78 19.73 35.21 68.36
8 =23} 37.88 70.58 90.26 96.40 97.46
9 3] 93.95 94.21 95.53 96.58 98.68
10 of) 3 66.67 94.94 96.32 97.82 95.86
11 =9l 5.66 717 8.97 15.17 35.03
12 ulH % 58.42 94.46 97.82 97.82 99.60
13 Al 93.05 94.74 98.95 97.89 98.11
14 2] 6.15 8.81 13.85 29.51 74.55
15 w5k 11.89 11.89 17.90 27.41 58.04
16 H] 2} 97.05 98.26 96.64 96.64 98.93
17 A 78.21 96.43 96.61 97.14 96.79
18 AR} 3.79 6.11 11.68 17.47 32.11
19 = 7.20 24.41 23.55 4.73 38.92
20 A1 2.4 95.18 97.19 98.59 101.31 97.19
21 s 93.50 93.60 95.63 96.35 97.46
22 ok A = 97.60 98.00 98.80 98.40 99.47
23 o] A % - 10.07 49.66 85.24 94.90
24 o} E-5-3) 13.42 17.50 22.63 35.66 60.00
25 2ok 44.93 80.14 95.77 98.31 100.56
26 A} ok 69.35 96.28 95.98 96.58 96.58
27 qNaE 26.08 40.41 62.97 90.14 95.27
28 Z} o =} 46.34 83.03 99.59 99.59 99.31
29 AgA 8.67 13.29 18.18 24.48 55.80
30 HE = 1.42 -1.09 2.19 2.51 8.09
31 el g} 22.35 49.94 80.67 94.30 96.09
32 H= 82.13 99.72 95.60 97.02 94.47
33 & Ak 11.39 12.45 17.48 22.38 45.96
34 &7 34.55 76.50 94.97 96.22 96.50
35 s 11.57 10.66 19.39 29.95 53.91
36 317 7.28 6.46 11.38 15.59 27.18
37 i 17.44 36.10 67.08 95.69 97.74
38 s}-al 1.02 11.02 28.52 51.48 87.95
control| ascorbic acid 97.52 98.34 98.62 98.76 98.62




Table 2. BJA} ¥ ko 55 9] Tyrosinase A3 &4

No. Sample 50 ug/me 100 p&/me 250 me/me 500 pe/mé 1000 ug/me
1 FIES 93.68 93.62 89.31 81.21 64.77
2 2197 70.40 59.39 55.84 42.32 42.63
3 Lk 95.48 96.64 96.37 94.18 93.15
4 B ES 39.60 41.81 38.39 43.72 47.64
5 HEs - - - - -
6 Ea - - 3.01 12.95 23.63
7 74 - - - - 19.15
8 2 - 4.35 29.57 30.43 31.30
9 o g 43.36 60.84 62.24 50.35 38.74
10 =9l 4.88 - - - -
11 o & 61.89 64.72 68.19 71.10 60.39
12 By 25.47 49.07 75.90 78.01 73.66
13 g - - - 3.66 16.59
14 =)ok - - 15.64 41.92 53.97
15 1) %] - - - - 8.30
16 g} - - 10.26 37.82 53.21
17 u) ) -9.80 9.61 58.17 79.28 82.16
18 1) 5} - - - - -
19 A 28.24 29.55 29.75 24.82 16.18

20 ARt - - - - -

21 45 - - - - 6.08

22 AR - - - - -

23 A5 6.55 6.55 12.40 20.00 -

24 AE 196.57 320.57 632.86 958.29 -

25 A= 29.15 42.58 52.10 75.79 74.39

26 oz - - - - -

27 FERY - - - - 11.58

28 & - - - - 52.80

29 =% - - - - -

30 Rk - - - 8.47 7.01

31 #pek 14.60 33.43 63.36 52.26 34.89

32 HEE 63.49 76.45 80.61 89.66 83.06

33 el Ak -1.78 1.05 6.91 13.22 15.33

34 A - - 9.05 25.55 44.82

35 A 23.76 24.94 42.66 45.31 31.88

36 AT - 1.43 - - -

37 el 2k - - 5.52 - -

38 ) A} - - 2.05 9.23 16.28

39 A5 44.80 52.91 63.54 71.73 78.58

40 At - - - - -

41 R 0.31 7.17 24.11 32.46 38.82

42 237 12.41 23.80 37.23 51.53 68.32

43 ) 9.94 19.83 41.38 51.78 66.38

control kojic acid 14.52 38.37 65.29 87.60 98.17




2. @ GALM Y 7154 AES £

7h @78

1) 4% A=

A& o A3 WAl A oML (Alisma plantago—aquatica var. orientale

Samures) = =41 A] iEH (2006. 4. 12) B7FolA FYste] Qa2 AE5F T

2) AeF H 717

AR BEE 93 column chromatographyg& silica gelS Kiesel gel 60
(70~230 mesh, No. 7734, Merck, Germany )3} Sephadex LH—202 A}-&3}%31 &
e EF 2 13 A|9FS ARE3EF9TE. Thin layer chromatography-& precoated
plates¥ Kiesel gel 60 Fg54(No. 5735, Merck, Germany)S AF838}9 31, UV (254
nm)9t 50% H,SO4 LA oFS AREERIth 284S 91% NMR spectrum->
Avance 400 spectrometer(Bruker, Germany)ZS AFg3tG o, =4 &ujE= CDCls,

Pyridine—ds, < AF&3}3 ).

3) F2 E ¥
AR GAF 10 kes &&= WS (MeOH) S ARE-8to] 2717} 8ol

CH,Cls(methylene chloride), EtOAc(ethyl acetate), n—BuOH(n—butyl alcohol) =
-388}o] CHuCly, 535 (H09F CHoCL9 Alele]l E8%), EtOAc, n—BuOH %

H,09] #3828 dAH(Fig. 1).
4) CH,CLS) 7H8%e14 sg2e 29
Silica gel(70—230 mesh, 400 g)< column(5X76 cm)ol loadingd}o]

chromatographyS A3} t}.
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24 CH,Cl.—MeOH-H,0(5:1:1, 38}%5), CH.Cl,—MeOH—-H,0(25:8:5, &
CHoCl,—MeOH-H,0(7:3:1, 3}5) % CH.Cl,—MeOH—-H,0(65:35:10, 3}5) 2] &&=
o] &3] 54 F7HA71WA 100 mLY  &=3FSiTh
3 gul= 5709 AR EE(subfraction)E oA o] & AOC 31-35,
AOC 261265, AOCy 79-98, AOCy 142—16204] 3FESS 28+ tH(Fig. 2,
ANEu = ANAZIAL 50%
i 'H, "C-NMR<E Z43le] 33EE9

)

=
3).
TLCAel A CH.Cl,—MeOH—H,0(25:8:5, 3}=)<]
3131

H>S0401 4 3} ]

g stk

i=]
-



‘ Alisma plantago—aquatica var, orienisie ‘
(7.8kg)

Extracted with hMeCH
{4hr, 3time)

| MeOH ext. (1.32kg) ]

Added with 10% kMeOH

{ H,0-MeOH ]

l Fractionated with CH,CI

! !

CH,Cl, Tr. (4359)} l Adueous layer J

Fractionated with EIO AC

EtCAc fr. (30) ‘ {Aqueous Iayer}

Fractionated with BuOH

BuCH fr. (B1g) ‘ ‘ Agueous laver ‘

Fig. 1. Extraction and fractionation of the Alisma plantago— aquatica var.

orientale rhizome



AQC
(200)

SI0, column chromatography
CHyCly~MeOH-H,0
(0101, 2586, 7311 lower layer)

L

N
AOC AOC AoC AOC AOC AOC
1-30 31-69 70-110 111-200 201-300 301-360
J
A0C AOC
31-35 261-265

Compound 1 Compound 2

il

Fig. 2. Isolation of compounds 1 and 2 from CH,Cl, soluble fraction of the

Alisma plantago—aquatica var. orientale rhizome (AOC)



AOC2
(200)

510, column chroratograpy
CH,ClyMeOH-H,0
(5121, 2585, 731 lower ayer)

|

.
AOC2 A0C2 Aoce A0C2 #0C2 A0C2
130 31-10 f1-110 111-190 181-240 2A1-300
)
AOC2 AOC2
79-88 142-162

|

Compound 3| | Compound 4

1)

Fig. 3. Isolation of compounds 3 and 4 from CH,Cl, soluble fraction of the

Alisma plantago—aquatica var. orientale rhizome (AOC2)



5) HPLC] £J3 £4
7}) HPLC X4=%4A
(1) A} vgL F5E9 HPLC E4%A

Model Autochro 3000(YOUNG LIN, KOREA)
Column (Nova—pak Ci3(4.6X250 mm)

UV detector 210nm 254nm

Solvent pump SP 930D(YOUNG LIN, KOREA)
Mobile phase A: CHsCN, B: H.0O

Flow rate 1.0 ml/min

Isocratic A: B=70:30

Column Temp. 30T




(2) ZoF dege FEE9 HPLC B4xA

Model Autochro 3000(YOUNG LIN, KOREA)
Column (Nova—pak C15(4.6X150 mm)

UV detector 254nm 275nm

Solvent pump SP 930D(YOUNG LIN, KOREA)
Mobile phase A: H.0, B: CH3sCN

Flow rate 1.0 ml/min

B: 10% (0 min); B: 50% (15 min);

Gradient )
B: 90% (30 min)

Column Temp. 30T
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A }\]

elALe] CHyCly 7F&H-oll A E2]3F alisol B—23—acetate®} ZFF9] paeoniflorin
TAENES Az o] S E S
#&te] HPLC chromatogram=< 2
she] o
A

W) 429 24
S MeOHo®l 500ug/mlsx=2] HPLC
A Al sto] Zhzto] s AYA AT ABATE T3S
FEE 5 mg/mLE
2} ok o]

ko] z+zy 20ul, 15ul, 10ul, 5ul &
[e]
B—23—acetate®}

.‘%_

glAle} zFoke] MeOH FEES MeOHO 5

o5 o]&3g. AN 20 pL & FHsled HPLCE A AIste] chromatogram<
3k alisol

) F4E 89 A%
7hg3el 4

gAbe]l  CH,Cly
o =

%

L,
paeoniflorin®



) SFE 19 3353 54

50% HySO,01 A A2k o 72 ukalsk 'H-NMR(CDCl;—d, 400 MHz) & 5.36(1H,
d, J= 4.9Hz, H-6), 5.17(1H, dd, J= 15.1, 8.4Hz, H-22), 5.04(1H, dd, J= 15.2,
8.5Hz, H—-23), 3.53(1H, m, H—3), 1.03(3H, s, H—19), 0.94(3H, d, J= 6.7Hz, H-21),
0.83(3H, d, J=6.4Hz, H-29), 0.81(3H, t, J= 7.4Hz, H-21), 0.70(3H, s, H-18) ;
C—NMR(CDCl;—d, 100.5 MHz) § 140.6(C—5), 121.69(C—6), 71.8(C—3), 56.8(C—14),
56.02(C—17), 50.19(C—9), 45.9/51.2(C—24), 42.3(C—13), 42.2/45.8(C—4), 39.8(C—12),
37.28/39.7(C—1), 36.52/37.2(C—10), 36.14/40.43(C—20), 33.99/138.27(C—22), 31.93/29.23C—2),
31.7(C—7), 29.0/31.93(C—8&25), 28.23(C—16), 26.18/129.3(C—23), 24.3(C—13),
23.1/26.18(C—28), 21.09(C—11), 19.78(C—19), 19.38/21.1(C—26), 19.05/19.38(C—27),
18.98/21.19(C—21), 12.04/12.2(C—29), 11.9/12.04(C—18)

(1) 3 19 GC-MS &4

GC—MS £21-& ionization source(70 eV)ZE EIZ A}&3dE= HP6890 systeml
2 3Gt} EAo+= HP—-5 MS capillary column(30 m><0.25 mm, film thickness:
0.25 um)& AF&3+9al, carrier gasi helium gas(0.7 ml/min)E, detector®
Agilent 5973 mass selective detertorE Z+7z} AF83}9 ¢}l GC oven &%+ 70T
(1 min)olA] 7C/min 27422 300C(15 min)7tA] Z7FAFH 2., injector =&+
250CE  fAeksitk. 28lar GC-MS  #48 S8 A=< total ion
chromatogram= ¥ %, Wiley 275 mass spectra library®] A&} v usto] 3}

Gue) P23 BN



ul) 33HE 29 E35E 54

50% HySO.0lA ZApd o wbast 'H-NMR(PYRIDINE—ds, 400 MHz) 6§
5.32 (1H, br, H-6), 5.05(1H, d, J= 7.7Hz, H-1"), 3.97(1H, m, H-3), 0.91(3H, d,
J= 5.6Hz, H—26), 0.89(3H, d, J=3.0Hz, H-27), 0.85(3H, t, J= 7.7Hz, H—29),
0.64(1H, d, J=6.02, H-18) ; ""C—NMR(PYRIDINE—ds, 100.5 MHz) § 140.97(C—5),
122.0(C—6), 102.64(C—1"), 78.65(C—3"), 78.52(C—5"), 78.16(C—3), 75.39(C—2"),
71.76(C—4"), 62.90(C—6"), 56.89(C—14), 56.31(C—17), 50.41(C—9), 46.11(C—24),
42.54(C—13), 40.01(C—4), 39.40(C—12), 37.53(C—1), 36.98(C—10), 36.44(C—20),
34.27(C—22), 32.22(C—7), 32.11(C-8), 30.31(C—2), 30.02(C—25), 28.59(C—16),
26.47(C—23), 24.60(C—15), 23.45(C—28), 21.33(C—11), 20.02(C—27), 19.46(C—19),
19.27(C—26), 19.06(C—21), 12.21(C—29), 12.02(C—18)

uh) 3}3E 39 £3%3 54

50% HySOs01A ZApd oz wast 'H-NMR(PYRIDINE—ds, 400 MHz) §
5.34 (1H, br, H-6), 5.05(1H, d, J= 7.69Hz, H—1'), 3.59(1H, m, H—3), 0.93(3H, d,
J= 4.4Hz, H-26), 0.88(3H, d, J=2.0Hz, H-27), 0.85(3H, t, J= 7.5Hz, H—29), 0.66
(1H, d, J=6.02, H-18) ; ""C—NMR(PYRIDINE—ds, 100.5 MHz) § 140.59(C—5),
121.58(C—6), 102.26(C—1"), 78.29(C—3"), 78.15(C—5"), 77.78(C—3), 75.02(C—-2"),
71.39(C—4"), 62.52(C—6"), 56.50(C—14), 55.93(C—17), 50.03(C—9), 45.73(C—24),
42.15(C—13), 39.62(C—4), 39.02(C-12), 37.15(C—1), 36.60(C—10), 36.05(C—20),
33.89(C—22), 31.74(C—7), 32.11(C—8), 30.31(C—2), 29.64(C—25), 29.15(C—16),
26.09(C—23), 24.84(C—15), 24.17(C—28), 20.95(C—11), 20.02(C—27), 19.46(C—19),
19.63(C—26), 19.08(C—21), 11.83(C—29), 11.64(C—18)

A SEE 49 £33 54

'H-NMR (CDCls—d, 400 MHz) § 4.54(1H, ddd, ]=2.71, 8.53, 10.64 Hz, H—23),
3.74(1H, ddd, J=5.73, 10.72, 10.73 Hz, H-11), 2.66(1H, d, J=8.52 Hz, H—24),
2.49(1H, dd, J=5.69, 13.20 Hz, Ha—12), 2.00(3H, s, OAc), 1.64(1H, d J=10.70 Hz,
H-9), 0.99(3H, d, J=6.36 Hz), 0.90, 0.94, 0.96, 0.97, 1.07, 1.24, 1.26,(3H each, s) ;
BC—NMR(CDCl3—d, 100.5 MHz) & 219.13(C—3), 169.02(OCOCH3), 137.12(C—13),
133.17(C—17), 70.52(C—23), 69.21(C—11), 64.08(C—24), 57.45(C—25), 56.03(C—14),
48.98(C—9),47.48 (C—5), 45.94(C—4), 39.72(C—8), 35.93(C—10), 35.76(C—2),
33.50(C—12), 33.18(C—7), 32.72(C—22), 29.94(C—1), 29.65(C—15), 28.54(C—28),
28.15(C—16), 26.83(C—20), 24.64(C—19), 23.68(C—27), 22.83(C—30), 22.15(C—18),
20.17(0COCH3), 19.09(C—21), 19.06(C—6), 19.02(C—29), 18.38(C—26)
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1) 3¢E 19 £
Az BAE MeOHE 9%

-

F=3 5

MeOH FE=5 10% MeOHel A& & &vio] S4& S7H7= ASEH
(Fig. 1)°ll 93] CH:Cls, EtOAc, n—BuOHZ F&3}o] CHyCl, #8ES 4356 g&
AAh 1 F 20 g AE CHLL—-MeOH-H,0 &8s #a 54& S7M171H
silica gel column chromatography S A Alste] AIEES L. TLCE o] &3}

H
o] UVS 50% HoSOsoA ©+e 31g&o] 2el& gt 'H-NMRI} C-NMR
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spectrum, GC—MSE &3+ 343t

38 1> TLCol A8 50% H.SO, L4 A HFodoz whalgiu)
AOClcolumn chromatographyE 4 A18Fo] subfraction AOC31-35914 =53 =
A& ddrk. 'H-NMR spectrum(Fig. 4)°lM & 5.389] signalZ-E] 1749
olefinic methine <18}l ¢ 3.559] signal Z5-F] oxygenated methine & &<l
shoitt.

L3 §2.30—1.0°14 T2 methylene ¥} methine proton signalg T=38}%
I, §0.70(3H, s), & 0,(3H, s)ellA 2709 siglet, & 0.94(3H, d, J=6.4Hz), &
0870(3H, d, J=7.6Hz), & 0.83(3H, d, J=6.8Hz)°l A 371¢] doublet 123l &
0.87(3H, t, J=7.6Hz)ol A 1709] triplet proton signal& 2<l&}3it}.

BC—~NMR spectrum(Fig. 5)o1 4 €247} 297]¢] 3L methyl carbon®] 67] &=
H HoREH steroldt =9 A& AT 6140.79, 138.27, 129.33, 121.699]
signal = F-¥ 29 oA EAct= Ae I ST 671.82=FH
oxygenated methine carbonS <18t} gk §210.09, 19.37, 19.04, 18.78,
11.97, 11.85°1 4 6709 methyl carbons <l Tt o] S Z3tsly S uw 3}
12 B—sitosterol?} stigmasterol®] &3EF=2 FA 3] GC—-MS(Fig. 6)& &<

A3 F F70 dFER ol FolA des & U

2

=
=

ro
b



5
=
]
015
] B
x 1 ¥ 1
= 57y B —sitosterol stigmasterol
§ 1-1 1-2
n.ns
P
: = o % g -]
i & neenik] s
| | 7 Y
7 i LM E i Y m ]
10 aH 1.00 .78 455 237 tagrn
[T T = S T LT [T
]#l\!"m"lh’ﬁﬁif’v_ T l"l"‘ﬁ ¥ Y IEEEE N T ] ﬁ'ﬂ-mllhwﬁﬁﬁm T i T ] T '\‘l'lrr i) Tll'l"\
55 L1 4.4 4.0 35 10 24 20 1.5 14 a3 [i}

Cherrdcat S (pony

Fig. 4. '"H NMR spectrum of compound 1—1 and 1—2 isolated from the rhizome

of Alisma plantago—aquatica var. orientale
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Fig. 5. "°C NMR spectrum of compound 1—1 and 1—2 isolated from the

stigmasterol

o 1-2
a
fnd

s 8 83
T by
g [ o B
Bl Fe alE
I n s

1k
|

40 k1| xn

rhizome of Alisma plantago—aquatica var. orientale

10



[ T TR i 1A
LR

reoe . B -sitosterol
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Fig. 6. GC—MS of compound 1-1 and 1-2 isolated from the rhizome of

Alisma plantago—aquatica var. orientale



2) Z3E 29 7=

98 2% TLCOl ®7Mehal 50% HeSOs A Al HF2Aoz WAl ic)
AOC2column chromatographyS 2 A|&}o] subfraction AOC2—79—989 A &4t
249 A9t 'H-NMR spectrum(Fig. 7)el4 & 5.32¢] signalZ2H-E 1719
olefinic methine& <135} § 5.06—5.04(1H, d, J=7.7Hz) 2] signal°ll A glucose
9] anomer proton®] B—form & 3FelslSiT),

& 4.58-3.959] signal = F-E] FollA 2 Foxygenated methines =218t
siglet methyl proton signal(§ 0.91, 0.66) 2709} doublet methyl proton signal(§
1.06, 0.91, 0.89)37Ml, triplet methyl proton signal(§ 0.85) 17]7} 5% o] sterol
Tz glucose’} Ajtelal oS &I}

YC—NMR spectrum(Fig. 8)ol4 &257F 35709 signalo] #&Eon, 7z
signal®] chemical shift=2% & ZAg3s T D—glucopyranose i, aglyconee 3
—sitosterol2 213} T},

web A, 31882 B-sitosterol®] C—3 F2k7]9] D—glucopyranose’} B2 &3}t

313291 daucosterol2 574331t}

r1r

a3l
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Fig. 7. '"H NMR spectrum of compound 2 isolated

Alisma plantago—aquatica var. orientale

from the rhizome of
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Fig. 8. '"C NMR spectrum of compound 2 isolated from the rhizome of
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3) BFE 39 =

S8 3 TLCOl H7lehal 50% HeSOs A Al HF2Aoz WA ic)
AOClcolumn chromatographyS A A]&}e] subfraction AOC261—26504 =43k
=4S Il

"H-NMR spectrum(Fig. 9)el A & 5.349] signalZ5-E] 1719 olefinic methine
S #9139 8§5.06—5.04(1H, d, J=7.69Hz)¢] signaloll Al glucose® anomer
proton®] B—form¥dLS Fl3Att. § 4.58—3.959 signalZ2H-E QoA HaH
oxygenated methineS <1319t} siglet methyl proton signal(§ 0.91, 0.64) 27}
¢} doublet methyl proton signal(§ 1.06, 0.91, 0.89)37H, triplet methyl proton
signal(§ 0.85) 1717} #=5]o] sterol 7% glucose’} 23t 9SS 21359
t}.

BC—NMR spectrum(Fig. 10)o]A] 247} 35709 signale] &= ¢om, 7}

ot

signal®] chemical shift=2% & ZAg3s F D—glucopyranose i, aglyconee 3
—sitosterol® &<215}3 T},

wp A, 33E 32 B-sitosterol® C—3 $AE7]o D—glucopyranose”} 324
3}etE<l daucosterol® FAston o] FFES shtE 29 2
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59l
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Fig. 9. 'H NMR spectrum of compound 3 isolated from the rhizome of

Alisma plantago—aquatica var. orientale
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Fig. 10. "®C NMR spectrum of compound 3 isolated from the rhizome

of Alisma plantago—aquatica var. orientale



4) FE 49 7=

315 4% TLCol Astar 50% H.SO, A Al HoAMoz dAgQlc)
AOC—2column chromatography S 2 A&} subfraction AOC2—142—16294 <=4
3 A & A9

o] 32 '"H-NMR spectrum(Fig. 11)oA] § 2.00(3H, s, OAc)9} *C—NMR
spectrum(Fig. 12)°4 § 20.18(OCOCH3), 169.03(0OCOCH3)oll A 1&2] acethyl’] &
ol 4= AT}

"H-NMR spectrum®l A § 0.90, 0.94, 0.96, 0.97, 0.99, 1.07, 1.24, 1.26° 4] 87}
9] methyl7] 9] signalg #2338 & At}

BC—NMR spectrum®l| 4] § 219.13(C—3)°l 4] ketone”], § 133.17, 137.12¢] 4]
C=C &A12 <& % At} § 69.21(C—11)< hydroxyl7] & &<l&}aL § 57.45(C—25)
9} § 64.07(C—24)= epoxy ATFS 3t PSS o 4 Udr). o)At AnE B

B—

23 acetate® AA 3T},

o

2 332 A0C2-142-162+ alisol
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Fig. 11. 'H NMR spectrum of compound 4 isolated from the rhizome of

Alisma plantago—aquatica var. orientale
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Fig. 12. C NMR spectrum of compound 4 isolated from the rhizome of
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B—sitosterol(1—1) stigmasterol(1—2)

B

OCOCH3

OH “

daucosterol(2, 3) alisol B—23 acetate(4)

Fig. 13. Structure of isolated from the rhizome of Alisma plantago—aquatica

var. orientale



7) YAl MeOH F&E9 HPLC &4
ALl MeOH FE&8 o83 HPLC 48 Z3dA alisol B—23 acetated]
S Aalglrh. 3ALA 2ol Y=0.037X(ug)+1.1370]oH, AHAAF(H)E

0.9901% & XAAo] AAEAY. BAF MeOH FE=9 % alisol B—23 acetate

o] 2 °F 3.1mg/g °IUTt.
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Fig. 14. HPLC chromatogram of MeOH extract of Alisma plantago—aquatica

var. orientale and alisol B—23 acetate(1)



8) ZF MeOH F&E2] HPLC £4

Zkekol MeOH FZES o83 HPLC #41S F8|A F4%E< paconifloron

o] kS Attt AW o] Y=0.01X(ug)—0.1730]Q 0™, AaAF(rH) =
0.9908= A MAlo] ¢l LAt ZFeF MeOH FEE| 7% paeoniflorond] %S

°F 2.3 mg/ge]| AT}

160.00f

140.00f

120.00f

100.00f

80.00f

A [mv]
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AZHE]

Fig. 15. HPLC chromatogram of MeOH extract of Paeonia lactiflora and

paeoniflorin(1)
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CEEELES

A= 20—-25 g & 85% Hairless miceZ <% 21+2TC, 5% 50%7F €A3A FA 5=
EARO A E3 AMRE AHTEO] FFEekth ARSE miceE U oRE 3 of thea

2o oS X3 40F 02 T 47 aE9E control 1E, & <kEEF xx] 3
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(1) A7+ FARZAAM E(HaCaT) vIF
HaCaT cell& 100—mm dishol] 1x10° cells/ml 2 ¥33}3, 10% $-Hlo} 34 (fetal

bovine serum , GIBCO) @ penicillin®} streptomycing 1% %7}k DMEM (Dulbecco's

modified Eagle's medium, GIBCO)S AFE3}e] 5% CO,, 37°C2 Z7oA wjdslsict.

(2) 23+ Ao} ME(Human dermal fibroblast) i<

frob TAA AAE FR AnFeIA Be) D wjgste] £EF Ak A ARMA
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I g3 & Hol 84 10 % 2 penicillin® streptomycin®] 1% X3+
DMEM(Dulbecco's modified Eagle's medium)®jA| S AFE3F] 5% CO,, 37Ce ZAA

ey,

(3) Z 3t F&Eo] HaCaT cell toxicitydl WXE 9 MITE o]{F cell
viability assay

HaCaT cellS 96—well culture plate®l] 5%10°~10%/well 2.2 7)€ S overnight <t
serum starvationS 1l ZF s FEES ZHzF 1) 10, 50, 100uM=E A 2|&kar 24417k
FeF cells 71 thy MTT(Sigma, USA)E WolFil 2AI7F Foll DMSOel cell&
suspensiondl®] £33 A (microplate reader spectrophotometer, Spectra MAX 250)Z 9]

&3k 540nm Il FFEE FASU

UVBell 9J&f =9 intercellular ROS levelo], Z} 3 F3&Eo & WH3lE 7[#Q
E=AZ F9st7] Yste] UVBERAF 308 do zF 31 58S 50uMe] =2 A A
3 Uy UVBE 200/m* AR § o] 550 & oA 2
PBSE 33] 44 & o] HBSS (Cambrex, USA)Ej=ell DCFH-DA 10 uM< A8kl
203 5<F 37°CellA] incubation ¥ $-of thA] PBSZE 33| F=Alg & 3 dvnjFd o= w3
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(5) UVB ZA} ¥ AA == MMP-1 JAI5 & : cDNAE ©]&¢ real—time PCR

HDF cell& 10% F-Elo} do] x3hel DMEMBIA| A wjeF & f-ejo} P o] 1%
¥3t5l DMEM ®BiA| oAl 24417 starvation A|ZIT}. starvation & 2+ 3leF FEE-2 50 |
M| si® 308%7F APgk § PBSS ol&ate] AEE 33 A v 97 wsts
37] 9late] vheat o] Aol AMEE o]gdle] 200 J/m” o ALH S AR A9
A A A5, AIEE YA PBSE FAlskaL gElol dAe] 1% E3+E DMEM iAol Z}

SRS A2 10 uMe sR® 37kl 48 ARF o ke

gt o s gQlshy] ekl IF- AERE 71E AR
MMP—-1¢] mRNA 2@HLEE Lobwr] flsf AZolA  trizol (Invitrogen, USA)
extraction method & ©|&38}o] RNAZE F&3F & o] 802 PCR (PTC—225 peltier
thermal cycler, MJ Reserch USA)& AA|3te] cDNAE A| 23t} WS cDNAS
o2 real time PCR (Roter Gene 6000 series, Corbett Reserch, Aus)E A}&-3}4
MMP-1 ¢] mRNA HHHLEE 43I
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(6) elastase HAI &} : elastase enzyme & ©]83 A &3 HF

elastase SAlsS 58] 8t 7+ ) FEES final 100 ugml ~ 10 ug/ml 9
F57F HEE 96 well microplated] 50ul® €& & of7]o] 0.6unit/ml® elastase(type
1:from procrine pancrease, EC 3.4.21.36)E 100ul® H7}3k 3 30 £3F A2 Wx]5it},
0% & 7142 283 N-succinyl—Ala—Ala—Ala—p—nitroanide(STANA) £ final 0.2 mMo]
EE 7b well F 50u4 B F 308 Fol EFEEAE 083 410nm T A
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(1) UVB &A} & A EE= ctokine GAIS FF : cDNAE 0]£% real-time PCR
HaCaT celll& 10% $-ejo} d3o] ¥3t¥ DMEMujA oA ek 3 $Efjo}

dAo] 1% X3te DMEM vl Aol Al 24A]%F starvation A]Z1t}. starvation § 2}
g FE29 50 uMe FER 3053 H@d & PBSS ol &35l HEE 33



FAIF O cytokine & 918to] AYHRALE o] &38ted 100 J/m® o A4
= TAFESTH

o] A A5 AIEE vA] PBSE FAlstAL fHjol do] 1% X
DMEM mjxel 7t &% 228 d A s=9 22 50 uMe == F7}s)
o] 4AZF f wj¥3t & cytokine JA & oJHE FF21s7] pro—inflammatory
cytokine mRNA LI ALTE dolr7] Yal MEZoA trizol(Invitrogen, USA)
extraction method& ©]-&3te] RNAS F5% §, o5 ¥ 2= PCR(PTC-225
peltier thermal cycler, MJ Reserch USA)ES 2 A]3}o] cDNAE A ZF35c}. 9
o]z ¢cDNAE F3 o7 real time PCR(Roter Gene 6000 series, Corbett

Reserch, Aus) & AF&3te] ZF cytokine 9] mRNA EdAEE =A5I ).

2) 47 A%
7h) M Hg &3 9F
(1) TPAZ ¥} F24& FE3 mouse XFNNXY T FE2EL IRF2
qA &4

7 FEEe] AN S4 oAl BakE wY] flske] TPAR % S4& f @ § H&E
AA o7 3Hel3k9tt, TPAYE PKCY activations =30, IKKS} NF—kB signaling

S AA cell proliferations F=8he B2 E, o|Z A JF-F2 0] FE=5 L epidermis’}

7} 3280 9% 24 o) w32 1) Sishel o gl w2l TPAZ 9% F
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e
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TPAR Q3] ¥ Z2o] FEEAOH epidermis’t F74YZ TPA T x
vt 7} F2ES A2t A epidermisTAS A skglen, @ 2AFESQ AOC—

AR} PR=AR] A9 9352 J4 595 Jehl &2dth(Fig. 16—31).
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Fig. 20. 95 Z2] oA 3k RIC-FM F=&9 a3

Fig. 21. TPA° o8] fri®l )% &4 AAle] tigk RIC-FM FE=2] a3



Fig. 23. TPA°] 23 =¥ IF F2] JAld gk CU-M F=&2 a3}
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W) z Al g3 F=8 FEAA &£5
(1) 3 F=Eo| HaCaT cell toxicityd] PIXE= 9% MTTE ©o]&3 cell viability
assay
Zt FEEY AE SAS dolry] Yl MTTE o] €3t cell viabilityS
A3}, etrazolium—based colorimetric(MTT) A AMH L 96—well plateS
&5t GAALA I E ELISA readerg o]l &3t B2 A8& Hds| w2
N A d5F 5 do] Ax54 9 AxFA AMHe2N MTT assay
2ol oste] wmAe] 84 7]Ad MTT tetrazoliums %
AL "= HeEgAe MTT  formazan(3—(4,5—dimethylthiazol—2—yl)—
2,5—diphenyl—tetrazolium bromide) 2.2 YU A] 7] & v EEZ =g o} dehydreonase
o] Y& ol &3dt= Aol
olF ol&dt] 4t FEEY ME 5A4S SAHAE A EF7F 100 weg/ml

o) FEA 54 el A ookt (Fig. 32-38).
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reactive oxygen species

(2) gF FEE9] UVBAl 3 fr=€ ROS A &7
A g gRAEY 2 wZEHW AXE U
(ROS)7F =718+A 9t). =79 ROSE biological effectse] #&HFH § A=
ke 9 signalings FAstE 224 W AIA molecule® Zg3Fe] A E U
signal& ®SA 7T, o]&2 Q& AxE WItE dorAY HAHA SR DNA
damages T Ax AEE fFESE 5 Alxd B dFS T 4o
2 d#A Adrk. oY ROSO AATE dolr7] 3 doF FEE A §
UVB XA & 7} &% 283 50 wg/ml © =2 A3 §F UVBE =4
3 A Eo ROS &% ®A 229 DCFH-DAES A=A 3 AXLE I3 dnF
o2 #AF3T.
UVBel 9&] 78 ROS9 AAe] UVBWHS FAE dlxto] vs] 573
AO-M # PJI-M< Agg A3 FolA= ROSY Aol AdAHE a3& o
B Attt olejg An=m Hol o FEEFT AO-M ¥ PJI-M FEF=E0
UVB zAt2 98] AA W intercellular ROSZ Q3] dojd 4 & cell Y
damage® =49 F U& A2 A4} (Fig. 40-55).
TE o] FEEZREH EYE AOC-AHES PF-ARES sxdz A
% 7} %59 %59 DPPH radical 2A% <% A% . 2+ 3%E% PF-
Aol 79 100ug/mloll Al <F 10%W 9] DPPH 24 %S YERATL.
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(3) ALYAd 93] FE=E collagenase HAEF} : HDFOA ¢ MMP-1 23&
qA &

Ape) L Ay Zels A1 oo #HAYE enzymed] TEHE st IF
Fugh @ Al el 9% FE A 5 etk AHozRE 5 A4 9 I
B w85 WA 7] flEiAE MMP-19] WHE S oAAl Ak 3t} 3% ) ZEha 23
o 2F&3h= MMP—1 ¢] ¥ HEZ mRNA levelolx Zolm it

T A 7 FEES UVB A 93] Eds= MMP-19] mRNA 28-S 7HAA]7]
™ 53] PJ-M 3 PS-M UVB ¥k AR tiztol Hlal] & 4 835 Yeho] &

A Fo] ¥ Ww=3lE inhibition & & U= Hoz A7 H(Fig. 56—61).
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(4) elastase A&} : elastase enzyme & o] &3 A &3} HAF
Elastin® A=A collagen® 37 fRxAL Adgstn e ¢
ojuf 37 w3t f 54 Foll o3 w3l o] elastino] FHadHAl HW IH

o] Aty AN w3tE do7|A HArt
ol 3t ¥ H w2 EH9 elastin® elastin | &k 3t eF FEE9
3}2 =487 Yato] JE%H 9 elasting F3ldtE elastase A EH}E
skl gdlsiith. ob A AYshA e tixdel Mgt
7t FEoA o 10% AEe] A a%E Bth(Fig. 62-67).
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(1) 3% 2 ARAA I F=2EY Ae)d FEUY cytokine JA&EIF}: HaCaT
cello A1) IL-6 &d A&7

2498 E MEW reactive oxygen species @ cell signalS WHIA|A cell
damages % st W w7 =42 59 FelstE JPA2T B 95 A Z] 249
NS zAtehd WY A #Fgow [L-6, [1-8, TNF—a 59 pro—inflammatory
cytokineo] F718HAl Sl o]2A F7HE cytokine> T cell 54 5& =9 WY
S dog|A H

53], IL-6 = BHEZT9 524 % f3t5 53, stolBngent Alxe A5, T

co—stimulator2 283t Z7] WefF w29 co—factor® #-g&3ht}. o]efdk =}

o
[
N

o] 2p9]M FAtel olal] FEE IL—69 mRNA &S A8kt

E£3], RIC-PM# PS—M 2|3 PJ-M & #9] A4S %A}8HA] €S control o149
IL-6 mRNA level?} W53t #Fo 2 [L-6 HdAS Alst: 495 B} oz
AWZ HZo] o] FEFEEC] IL-6 mRNA HLdo 2 opy|5 = WS 24d3s=

Aoz HATHFig. 68—75).
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2 AFdAME 2aHAe AdAAdE AT HISAZA Carbomer,
polyquartern ium—10 , Sodium CarboxymethylcelluloseS A}&3} o, ALgTFES
0.5~25ZF% ool A-&3t3ltt

AZAE H7t 5kA &S Ad#1% ASAEA carbomerE H7} 3+ A|59 A

2o H2E Mgy 23 ASAS Hrpstoza AaAAS olFE 4 e FHol
9)8L o = 9t T3 carbomerd] Y-S =IO ZH AL T ZH ] 9o

et ol w7k = vk (Table 3).

AZ=AE A7} olA] &2 Add#13 A=A 24 polyquarternium—10S 7} 3t
Alse] Ay HEE I8 A3 ASAE HA/ME o2 AEAES ol & A
= AHo] S & 4 AT} polyquarternium—10= H5o s adte I

& .

[e}
= mRe mEe 7 A7 5 Ao

HAZAZ A7) 514 & A#17 AZAZA celluloseADd S H7}

o] e HAE A A HSAE Ao mA FAFES o
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il
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i
ol

= A~
g T
£S5 o F 9Art. Sodium carboxymethyl celluloses AZ9] A5da

™
of Fulkx gz Aok 2y Aokdd A3 carbomerol] H|E|A] WolX] = A
3}

&

I tH(Table 5).
ugbA, A T =S 93 polyquarternium—103 Sodium Carboxymeth

ylcellulose?] AF&-S 055 %2A 2FL 33t A 89 AergAS &l 3.
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Ad 102 A7)l AAE 3Fe HASAE AFEson, Ao A A HFA
= E3 AAAS FX3E7] 93 v]E&EA] Carbomer, polyquarternium—10,
Sodium Carboxymethylcellulose®] S H|&o] 1 : 0.5 : 0.5%2 H=A9 i v]&

= 2= U (Table 6).

fu

SRl tE AR 40T Qo ARE Y, ARANG we e
32

251 TH(Table 7).
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Table 3. AQFHA A o #1-#3

#1 #2 #3
A A To 100 To 100 To 100
WA ' ’ *
zFa4 20.00 20.00 20.00
GA S 1.00 1.00 1.00
Sodium chloride 2.00 2.00 2.00
2Na—EDTA * * *
HEA * * *
Polyoxyethylene(9) Lauryl Alcohol 3.50 3.50 3.50
Cocamide DEA 3.00 3.00 3.00
TEA lauryl sulfate 7.00 7.00 7.00
Sodium Laureth Sulfate 7.00 7.00 7.00
Cocamidopropyl Betaine 8.00 8.00 8.00
Triethanolamine * * *
Carbomer - 0.5 1.0

polyquarternium—10

Sodium Carboxymethylcellulose
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Table 4. FbAA Aol #1, #4, #5

#1 #4 #5
A A To 100 To 100 To 100
A * * i
784 20.00 20.00 20.00
GA S 1.00 1.00 1.00
Sodium chloride 2.00 2.00 2.00
2Na—EDTA * * *
B5A * * i
Polyoxyethylene(9) Lauryl Alcohol 3.50 3.50 3.50
Cocamide DEA 3.00 3.00 3.00
TEA lauryl sulfate 7.00 7.00 7.00
Sodium Laureth Sulfate 7.00 7.00 7.00
Cocamidopropyl Betaine 8.00 8.00 8.00
Triethanolamine * ¢ *
Carbomer - - -
polyquarternium—10 - 0.5 1.0

Sodium Carboxymethylcellulose
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Table 5. A AAl o #1, #6, #7

#1 #6 #7
A To 100 To 100 To 100
A * * :
784 20.00 20.00 20.00
BALEE S 1.00 1.00 1.00
Sodium chloride 2.00 2.00 2.00
2Na—EDTA * * *
A x * -
Polyoxyethylene(9) Lauryl Alcohol 3.50 3.50 3.50
Cocamide DEA 3.00 3.00 3.00
TEA lauryl sulfate 7.00 7.00 7.00
Sodium Laureth Sulfate 7.00 7.00 7.00
Cocamidopropy!l Betaine 8.00 8.00 8.00
Triethanolamine g g *
Carbomer - - -
polyquarternium—10 - - -
Sodium Carboxymethylcellulose - 0.50 1.00
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Table 6. A AAl o #8-#10

#8 #9 #10
A To 100 To 100 To 100
A * * *
R ke 20.00 20.00 20.00
BALEEE 1.00 1.00 1.00
Sodium chloride 2.00 2.00 2.00
2Na—EDTA * * *
HEA * * s
Polyoxyethylene(9) Lauryl Alcohol 3.50 3.50 3.50
Cocamide DEA 3.00 3.00 3.00
TEA lauryl sulfate 7.00 7.00 7.00
Sodium Laureth Sulfate 7.00 7.00 7.00
Cocamidopropyl Betaine 8.00 8.00 8.00
Triethanolamine * * *
Carbomer 1.00 1.00 1.00
polyquarternium—10 0.50 - 0.50
Sodium Carboxymethylcellulose - 0.50 0.50
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#3 #4 #5 #6 #T7 #8 #9 #10

# 1 #2

N

244]

N

484

N

T2A

1714

2714

3N
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Table 8.

#6  #7 #8 #9 #10

#3 #4 #5

# 1 #2

N

244

N

484

N

727

1704

2714

3784
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3) 7129
B OAE o A~3agAe 7|E Z=ZFAEZA Sodium Laureth(3mole)
sulfate, TEA Lauryl sulfate, betaine= AF&3l oW, ol 7|X=7FA9] A&

L 5-22 % %o|t}.

}:
N
o
2
1o
N
X
sl
B
o
=
=
ol
ol
N
o
:?L_',
oift
e
2
1%

FE A7 VESAAE
Atk AFE HAEE 500ml WAAAG FH
5 g& #H7tete, 103] 7bHA EE59 & F, %

7 A3, Betaine A9 FEA AHLAZA FAE e AlETF HE =2
AES BAsd e TEA Lauryl sulfate, Sodium Laureth sulfates=©. 2 73 ¢]
AE GFES JeERAUT AME T =72 Betaine Aldo] A Hubsk A&7}
AE] WA o] YA, B2 A AGA FFo] 1128 7o) WAl ¥}
3} A9k TEA Lauryl sulfate, Sodium Laureth sulfateZ A}&3F Alg= 2 5%
2 keh(Table 9).

A SAAE 4 234 AdEste] As AL SA4E gotd 5 Al A

Betaine Alg9l <kA1¢} Sodium Laureth sulfateE H7}s+ A&, TEA Lauryl
sulfate®} Sodium Laureth sulfates 7FgH A5 9] o2 A|Fo AF 4TS
el 2F9 AF SAAE g oEA 15S H7red W vlaste] &
BE AFEES 2 & 5 AT (Table 10).

AR 7-107H4 = 7128 S HAg Fol7] A% v& =4 AdS HAAsSlH.
I A3 A3E 109419 Betaine, TEA Lauryl sulfate, Sodium Laureth sulfate<]
TE &l 817 1 7E HIF SIS W M AR VIE SAA W HEs
g 4 AAH(Table 11).

91e] Ao A vrepdubel o] FolAd AMEAAQ] TEA Lauryl Sulfate
¢} SLES(Sodium Larueth Sulfate)®] $FFo] dntHow =558 A<l 7|2
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Table 9. 7]322 AA] o #1-#3

#1 #2 #3
A5 To 100 To 100 To 100
HFEA * * *
3z F 20.00 20.00 20.00
BALEEE 1.00 1.00 1.00
Sodium chloride 2.00 2.00 2.00
2Na—EDTA * * *
HE5A * * «
A 2.00 2.00 2.00
Triethanolamine o o g
Polyoxyethylene(9) Lauryl Alcohol 3.50 3.50 3.50
Cocamide DEA 3.00 3.00 3.00
TEA lauryl sulfate 5.00 - -
Sodium Laureth Sulfate - 5.00 -
Cocamidopropyl Betaine - - 5.00
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Table 10. 7|32= AA] o #4—#6

#4 #5 #6
A To 100 To 100 To 100
HFE A * * *
3z F 20.00 20.00 20.00
A== 1.00 1.00 1.00
Sodium chloride 2.00 2.00 2.00
2Na—EDTA * * *
HEA * * *
A 2.00 2.00 2.00
Triethanolamine ¢ ¢ ¢
Polyoxyethylene(9) Lauryl Alcohol 3.50 3.50 3.50
Cocamide DEA 3.00 3.00 3.00
TEA lauryl sulfate 5.00 5.00 -
Sodium Laureth Sulfate 5.00 - 5.00
Cocamidopropyl Betaine - 5.00 5.00
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Table 11. 71328 Ao #7-#10

#7 #8 #9
A To 100 To 100 To 100
WA . * *
I F 20.00 20.00 20.00
B 1.00 1.00 1.00
Sodium Chloride 2.00 2.00 2.00
2Na—EDTA * * s
HE5A * * #
HSA 2.00 2.00 2.00
Triethanolamine * & i
Polyoxyethylene(9) Lauryl 350 350 350
Alcohol
Cocamide DEA 3.00 3.00 3.00
TEA lauryl sulfate 5.00 5.00 7.00
Sodium Laureth Sulfate 5.00 5.00 5.00
Cocamidopropyl Betaine 5.00 8.00 8.00
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Table 12. A¥¥ H2E Ax

# 1 #2 #3 #4 #5 #6 #T7 #8 #9 #10

AFE Fol(ml) 225 200 250 310 390 355 410 450 465 485

——HE =0ol(ml)

500

400 |

300

200 |

100 r

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10

Fig. 76. A&x=0] H2E 2y}
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BT #20
WA ganm mpan 00 B g qpan T aaaa
7+ SAE :Lég aag ES FA= j;;;; A-83t
5 15 12 13 14 15 14 16 16
4 3 5 5 4 3 5 3 3
3 2 2 2 2 2 1 1 1
2 - 1 - - - - - -
1 — — — — — — — —
} 465 44 455 46 465 465 475 475
SERR

« o de ={(Z J7He <z W) 91/20
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#1 #2 #3 #4
Carbomer 940 0.5 0.5 0.5 0.5
Propylene Glycol * * * ®
Methyl Paraben s * * s
Cetyl alchol 1.0 1.0 1.0 1.0
Glyceryl Stearate 1.0 1.0 1.0 1.0
Stearyl alchol 1.5 1.5 1.5 1.5
Ceteareth-25 1.0 1.0 1.0 1.0
Liquid Paraben 4.0 4.0 4.0 4.0
Cetearyl Octanoate 1.0 1.0 1.0 1.0
Shea Butter 1.0 1.0 1.0 1.0
Triethanolamine EShRS EShRs ek ek
Sepigel305 ek A A 2 A 2
35| ek 4 g 4
A= - 1.0 1.5 2.0
A To 100 To 100 To 100 To 100
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g A (#1-#4)

w2 4

I

=50

Table 15.

#4

#4 # 1 #2 #3 #4 # 1 #2 #3

#3

# 1 #2

N

24 A

N

484

N

724

1784

+

+

2784

+

+

+

3784

ojn
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40C gz B34 25C d2x ¥8 0C g2z 13

# 1 #2 #3 #4 # 1 #2 #3 #4 # 1 #2 #3 #4

24 A7k 8,200 8,120 8,120 8,200 8,200 8,120 8,200 8,200 8,200 8,200 8,200 8,200

4847k 8,120 8,200 8,200 8,200 8,120 8,200 8,340 8,340 8,200 &,200 8,200 8,200

72Xk 8,340 8,120 8,120 8,120 8,340 8,120 8,340 8,200 8,120 &,120 8,340 8,120

15 8,200 8,340 8,200 8,200 8,200 8,120 8,200 8,200 8,200 8,200 8,120 8,200
2 8,120 8,120 8,340 8,120 8,120 8,200 8,120 8,120 8,340 8,200 8,200 8,340
170< 8,340 8,340 8,340 8,120 8,340 8,120 8,200 8,340 8,200 &,120 8,200 8,200
2704 8,200 8,200 8,120 7,860 8,200 8,120 8,200 8,000 8,120 8,200 8,200 8,000
3714 8,340 8,120 7,900 7,400 8,200 8,200 8,000 7,600 8,200 8,120 8,000 7,800
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Table. 17. 3+ 84 A3 (#1-#4)

ge] A == A9 w

A} A3k
# 1 #2 #3 #4
2413k 8,200 8,120 8,200 8,200
487k 8,120 8,200 8,340 8,340
7213k 8,340 8,120 8,340 8,200
1 8,200 8,120 8,200 8,200
29 8,120 8,200 8,120 8,120
171€ 8,340 8,120 8,200 8,340
2714 8,200 8,120 8,200 8,000
3704 8,200 8,200 8,120 7,600
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4.55

¢

KR

i

ﬁo

2)

- 128 —



sel

2)

B

—_
file)

o7
o

AFATLEE T
1A} 952 B AEC A opftd A=) gl A2 UERT

Eg=

5}
5)

@55

R2T HAEES (A)

°]

Ay
A3

o

feig
=

=
=

o] gl& ZHo =z Yehth(Fig. 78).

- 129 -



KTR

p

asgezeRe Al €

150-038 MBNEA BERT §EIE 87 832

Tal 102-2164=0011 Fax @ 02-2E834-0015

S 506-301 FFA| ZH7 EHT 621-15(FA7 LRI 2HE) TEL (062)955~-7071
4015 1 TBG-000052

L B A 0l

SHE: (YR

& & HY A ME HH2) 253-3

0% (

H M

FAX (062)956-7074

= RT3 1289 27y
AERZUAL 200681 028 1Y

A2 E L EoH YA HEZM

e

MNEES TP AETs AMA| Al

L2xSAE = Y ABSIFEHA DA H2005-605

TAESE HERLS| 4T o H|HY BooM Bun 2E O

M A S0| BHEEX| 220} Draizel P, |. |L(Primary Irritation Index)

Of MHE0] 018t QURMI|HXISX AL "0,00'C2 HIE[CH

048] ZZ HOp HtH EHAL SIE2 M2 New Zealand WhiteX]

E70) NISHE A 2t 2l B2 1S S8 QU] Y=
HIAE4 S3None irritant)” 0]2k3 DICEICH

£ 9 AgEaEaN
2 =: IS
HIG: 1L O] MEME 12117 HAIGHAIR O AIZRIOE AHSH N2 MRS W ZRS BEGAS YaLC,
2.0l 9HME G AEHAT RG] AE NOIEL gI0| B8, M, B 9 A2802 AIS= 2 gion], 25 0/2)9]
MgE BEUC

Cowne- Jé.rm Lo
e ZIEMRAR ; Ol
Tel : 031-999-3203 E=-mail ! leejy@xic_or ke

20084 028 1Y

ETENEEe

& 1 HOXE 1 Mo

Fig. 78. 3715 A

e
[
fr
r
>,

- 130 —



718 w24

H

o

[N~

:.OU
<

™

.
fite)

=
el
%

"

o ¥]5-e

I Adenzh 271 v

9|

& AEFel H

o

o

2]

]

R

ol
il

te

s
gul

-

A

HAA AUDGAE A=

=5

e

—L
.

2!

o,

Hlo] 27|, o217k FA ot

S
T

R

Gl
<
I

rJ
o
mK
!

<

ofp

<
T

T

pul

Falom,

°©

g

HE5AZ Propylene Glycol, WA 2 Methyl Paraben, &

=

=
=

i

u
A5

Ko
o =2

stal 45C-55C= 71<¥

S

o]
H

=2 =
T

bof wlr) A A

lel 75C= 7}

S
- 131 —

o]

A8

[e]

o =2

L=

BEA R AHEBAAQA Glyceryl Stearate

A R A A

HZA)¢l Carbomer 9404

il

1

=
-

R

=
o

=

I
3T
™

A3

q

<]

1

L
Ae HEAE AdE F4Y

7N

Ea
H

L=
1 x5

R

DC 2501 Wax, ZFdFo] o~ 252 Cetyl alchol, Stearyl alchol EF3}454F
[e]

9] Liquid Paraben 18] 3l Ceteareth—25, Shea Butter<}

e A8, A Sl

A D EAE Carbomer 940



B0 f4952 Shea Butter, DC 2501 Wax, AZFUF9] o 2~HZHF2| Cetyl

alchol, Stearyl alchol ¥3}524F 9] Liquid Paraben 28] 3L Ceteareth—25, A&

3
i

tol 8-af 2kt

3

< 75C= 714

[e))]
=]

b =

o

158 79

o
s

A A)1@1l Glyceryl Stearate

il

<3}

1

(e}

= =
= T

3}A) 91 Tri ethanolamine

o) ==
- =

24

50C7FA] 3

<
T

AR |

3}

N

of 3l

o)
=

H7}

g e v zAe) 7]

oy

9

A7hstel A3

7}2}

=
=

< 1.0%, 1.5%, 2.0%

o
oy

0
o

tH(Table 19).

- 132 —



Table. 19. BAtFE= H7F Al&d we viH2d AP g4 F7H#1-#4)

% T THE

#1 #2 #3 #4
1. Carbomer 940 0.1 0.1 0.1 0.1
2. Propylene Glycol * * * *
3. Methyl Paraben * * % %
4. DC 2501 Wax 1.0 1.0 1.0 1.0
5. Cetyl alchol 1.0 1.0 1.0 1.0
6. Glyceryl Stearate 1.0 1.0 1.0 1.0
7. Stearyl alchol 1.5 1.5 1.5 1.5
8. Ceteareth-25 1.0 1.0 1.0 1.0
9. Liquid Paraben * * * s
10. Shea Butter i i * *
11.Triethanolamine A = & B Bk
12, 2 e ey e 2}
13. B == - 1.0 1.5 2.0
14. A A4 1005 5% 1005 % 100F % 1005 %
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Table. 21. 2= Hx otdA A}

40C gz B34 25C &2x ¥8 0C g2z 13

# 1 #2 #3 #4 # 1 #2 #3 #4 # 1 #2 #3 #4

24 A7k 6,360 6,420 6,420 6,420 6,360 6,420 6,420 6,420 6,360 6,420 6,420 6,420

4847k 6,420 6,360 6,420 6,420 6,420 6,360 6,420 6,420 6,420 6,360 6,420 6,420

72Xk 6,360 6,420 6,360 6,240 6,360 6,420 6,360 6,240 6,360 6,420 6,360 6,240

15 6,240 6,360 6,420 6,420 6,240 6,360 6,420 6,420 6,240 6,360 6,420 6,420
2T 6,420 6,240 6,240 6,360 6,420 6,240 6,240 6,360 6,420 6,240 6,240 6,360
170< 6,420 6,420 6,360 6,080 6,420 6,420 6,360 6,140 6,420 6,420 6,360 6,140
2714 6,360 6,360 5,980 5,480 6,360 6,360 6,080 5,750 6,360 6,360 5,980 5,620
3704 6,420 6,360 5,620 5,320 6,420 6,360 5,980 5,620 6,420 6,360 5,750 5,480
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Table. 22. FordAd Az

Aol 2 = A9 wy
B3 A2
# 1 #2 #3 #4
24117k 6,360 6,420 6,420 6,420
481 7F 6,420 6,360 6,420 6,420
72X1%k 6,360 6,420 6,360 6,240
15 6,240 6,360 6,420 6,420
25 6,420 6,240 6,240 6,360
171€ 6,420 6,420 5,980 5,750
271< 6,360 6,360 5,750 5,620
370 6,420 6,360 5,480 5,320
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Table. 24. BALFE= H7F Al&dl wa v AA] AFe g4 F7HH#LI-#4)

% H2 THYE

#1 #2 #3 #4
1. Benzophenone—4 * * * *
2. "HAEFEE * * * *
3. BAFE= - 1.0 1.5 2.0
3. Lo etA x * i x
4. PCA-Na * * * #
5. Glycerin 10.0 10.0 10.0 10.0
6. Phenoxy ethanol * * * *
7. Sodium LaurethSulfate 16.0 16.0 16.0 16.0
8. Sodium Lauryl Sulfate 3.0 3.0 3.0 3.0
9.TEA Lauryl Sulfate 4.0 4.0 4.0 4.0
10.Cocamidopropyl betaine 8.0 8.0 8.0 8.0
11.cocamide Diethanol Amide 1.4 1.4 1.4 1.4
12. Z-3kA) ® * * *
13.Citric Acid 2 i * s
14.sodium chloride * * i *
15. 4 A4 1005 5% 1005 5% 1005 % 1005 =%
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(Table 25).



# 1 #2 #3 #4 # 1 #2 #3 #4 # 1 #2 #3 #4

24 A ZF 2,700 2,580 2,640 2,580 2,580 2,580 2,580 2,580 2,580 2,700 2,580 2,580

48A17F 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,700 2,640

72Xk 2,580 2,640 2,700 2,580 2,580 2,580 2,580 2,580 2,580 2,580 2,580 2,580

15 2,580 2,640 2,580 2,580 2,580 2,580 2,580 2,580 2,580 2,640 2,580 2,580
2 2,640 2,580 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,700 2,640
171€ 2,640 2,580 2,640 2,640 2,640 2,640 2,580 2,640 2,640 2,580 2,640 2,640
2714 2,580 2,580 2,380 2,320 2,580 2,580 2,580 2,580 2,580 2,580 2,260 2,260
3704 2.580 2.580 2.260 2,080 2.580 2.580 2.580 2.320 2.580 2.580 2.180 2.000
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Table. 26. FotdAd Az

o] Aol Bt

A Ak
# 1 #2 #3 #4
24 A 7F 2,580 2,580 2,580 2,580
48 A 7k 2,640 2,640 2,640 2,640
72X ZF 2,640 2,640 2,640 2,640
15 2,640 2,640 2,640 2,640
2F 2,580 2,580 2,580 2,580
114 2,580 2,580 2,580 2,380
27N< 2,580 2,580 2,380 2,260
37N 2.580 2.580 2.080 2.000
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