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ABSTRACT

For the development of cosmeceutical ingredients, we have screened plant
in Jeju island. Whitening, anti-wrinkle, anti-oxidation properties were
examined with organic solvent extracts as well as single compoounds from

the plant species.

In this study, nine tyrosinase inhibitory constituents were isolated from
Maackia fauriei and there structures were identified by 1D NMR(IH—NMR,
BC-NMR, DEPT) and 2D NMR(HMQC, HMBC) techniques. Isolated
compounds were identified as tectorigenin, genistein, afromosin, formononetin,
daidzein, 7-O-methoxy—afromosin, texasin, mirkoin, odoratin. their whitening
activities were examined. ICsy of tyrosinase activities for tectorigenin,
genistein, afromosin, formononetin, daidzein, 7-O-methoxy—-afromosin, texasin,
mirkoin, odoratin were measured at the concentration of 6.1 pg/mL, 89 pg/mL,
117.8 pg/mlL, 206.3 wg/mL, 104 pg/mlL, 164.6 pg/mL, 137.2 pg/ml, 1.4 pg/mL,
229.1 wg/mL respectively.

In this study, seven tyrosinase and elastase inhibitory constituents were
1solated from Ecklonia cava.. Isolated compounds were identified as
phloroglucinol, phlorotnnin A, eckol, triphlorethol A, fucodiphlorethol E,
phlorofucofucoeckol, dieckol. their whitening activities were examined. 1Cs of
tyrosinase activities for phloroglucinol, phlorotnnin A, eckol, triphlorethol A,
fucodiphlorethol E, phlorofucofucoeckol, dieckol were measured at the
concentration of 26.8 ug/mL, 50.5 pg/mL, 7.3 pg/mL, 109 pg/mL, 115.8 pg/mL,
7.8 pg/mL, 6.5 pg/mL respectively. ICs of elastase activities for phloroglucinol,
phlorotnnin A, eckol, triphlorethol A, fucodiphlorethol E, phlorofucofucoeckol,

dieckol were measured at the concentration of 53.0 pg/mL, 43.7 pg/mL, 44.7 ug



/mL, 29.8 pg/mL, > 100 pg/mL, 125 pg/mL, 14.7 pg/mL respectively. Two
constituents were isolated from FEcklonia cava. and their activity were
examined. These activities were low potent than that of arbutin and vitamin
C. Compound 8 and compound 9 were isolated from E. cava. for the first

time.

The results indicated that the solvent extracts and compounds isolated from
plants mentioned above had bioactivitie such as whitening, anti-wrinkle,
anti—oxidation. Therefore, they can be used as valuable cosmetic principles in

priciples the future.
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IL AJeF R 717

Alge F&, g 2 B ALEH &5 Merck Co., Jusei Co.o] A
E5 Ag3gdth. Celite column chromatographyel & Celite(Celite 545, Celite
Korea Ltd.)7} AF&% %1 2™, normal-phase silica gel column chromatography il
+ Silica gel 60(0.040-0.063 mm, Merck Co.), Silica gel 60(0.063-0.200 mm, Merck
Co.)o] A}8-%¢laL, reversed-phase silica gel column chromatographyoll = Silica
gel 100(RP-18, 230-400 mesh, Merck Co.)o] A}& %2t} Sephadex column
chromatography°ll = Sephadex LH-20(0.1-0.025mm)¢] A}F&% it &2 A ol A
A€ TLC(Thin Layer Chromatography)i= precoated silica gel aluminium
sheet(Silicagel 60 Foss, 2.0mm, Merck Co.)E& AF&3Fth. TLC 2ol A spote] &

¢1& UV lamp(254nm)E AF&3FAY, visualizing agent(KMnO, & H)E A&

W] FEAA &4, dakst @4 Mo AR&E UV/Vis spectrometry
= biochromAt¢] Libra S22 UVE A-&3kSTh.
TZFEX e o] &% NMR(Nuclear Magnetic Resonance)s JNM-LA 400(FT
NMR system, JEOL Co.)& ©°l&3akla, 54 Al &= Merck CoAFe] NMR
A8 &2 CDsOD, CDCls, DMSO-d¢E A3t
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IL A 1: AFHESS 84 230 B FF4

93e] AHEE ARES 20049 9URE 2008 29 Atelo] AFoIA s
B 9E HEES FHE £4 At et ATa% @eeEY agn
=2

oA F2 AR Hoew, 9 7oA 4" 13001F 2 AEES AT
kil

4
o
|t
ol
i
I
|t
rlo
Ko,
N

1, 7HAl, A, 3 soR Bsta, & TR

i

= AEE LS 5 PIUR BRee] FEaT

ethanol& 72 o] Ame] 20uje] F& Zbgtel WAL AN WS
A FEW T ageln g
2 i

KeX
=

32
K
2
>~
>
rlr

Y w59 70% ethanol FEES TS 1L dEA 7|12, v+ 27 E

o] 83} n-hexane, ethyl acetate, n-butanols =z=tdl®E Z+zF 1LA  7}3}o]
n-hexane =, ethyl acetate &, n-butanol & % H:0 =9 £ 3IES At} o

2 Ao FEEH =55 olEste] 45 S48 (Sheme 1).
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| Az Az |
70% EtOH

| e FEE
Z

| water Ir.
EtOAc H7}
|
|

‘ EtOAc fr.
|

| n-BuOH fr. |

Scheme 1. Procedure of extraction and various fractions from Jeju plants

7154 sHEE A RS e €4 1A
nj ) &Aool = mushroom tyrosinaseZ ©|
Ak

A g4 ol = elastase inhibition test,

tyrosinase inhibition test, & 7§ A

= ol= DPPH sacvenging activity test”} o] F¢] % t}.

it
o:

2-2-1. Tyrosinase inhibition test

Tyrosine2 &49l tyrosinasec] 2]sle] wzid Al AFA7F ¥ += DOPA

% At (Figure 5).

o] xd& F3lo] IF vy gng 7T
DOPA chrome#™& $-&3}¢]

9} dopaquinone®. & TtHAFHEEE wEbA tyrosinased GAE ¥R Wiyl A A

ALg-3h ek,

Tyrosinase inhibition tests+
Buffer 0.1 M postassium phosphate buffer(pH 6.8)& AF&3tH a1, AL&H 7]

A &M L-tyroisine(L-3[Hyroxyphenyllalanine) S A}-& 3} T}

_14_



CO,H HO CO,H O CO,H

—> —>
NHz NH, NH,
HO HO o}
L-Tyrosine L-Dopa L-Dopa quinone

e
s

Melanin @ @-— -<«— CO,H

=

HO i

Dopa chrome

Figure 5. Melanin Biosythinsis Pathway

A gur e puffer 1.0 mL(pH 6.8), sample 0.9 mL(20 mg/mL), L-tyrosine(0.3

mg/mL) 1mL, mushroom tyrosinase(1250 units/mL) 0.1 mLS ¥ i1, 37ColA 10

H

2 HEEAIZL ) 480 nmollAl UV/Vis 233 EAE o] &3t SZEE 43
A (Figure 6). A5+ 300 ug/mL, 100 pg/mL, 50 ug/mLe] F==2 7+7} =43}
Rk BA AdeHS dEd 22 Ao o %= AU, 7+ A5 ICs
S T oluf AgE I ERTFOEE arbutin(20 mg/mL), kojic acid(20 mg
/mL)& AFg38F) ek

(A=B(C—D)
(A-B)

Tyrosinase inhibition (%) = <100

A : sample ¥4 solventE 21l §4AE FH7bete] wkS3 3o THw

B : sample t4! solventE ¥ il T4E5 78R g HHZE WS3 $o FAE
C: 8225 3H7iste w33 9| sampled T3%=

D: &% ¥4 &2 FHZ ¥&3 $9 sampled] F3%=
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Incubation Incubation

, , , (37, 10min)
37°, 20 min
m 1.9ml 1250 unit/ml, 0.1ml
imML-yrosine  test compound tyrosinase ) )
in phosphate buffer Quenching (Ice, 5min)
(pH 6.8)

0O.D at A480nm

Figure 6. Procedure of tyrosinase inhibition test

2-2-2. Elastase inhibition test

Elastase inhibition test® James®'"S $-43lo] AL83l9th Buffers 02 M
Tris-HCl buffer(pH 89)& A+83t% 1, AlgH 7]2E& N-succinyl-Ala-Ala
-Ala-p-nitroanilide2 A3} tH(Figure 7).

A& buffer 84 (pH 89), sample 1 (10 mg/mL, stock), N-succinyl-Ala-
Ala- Ala-p-nitroanilide 10 (4 mM), elastase 1 (100 pgg/mL) H| &=
o Al 1527+ HEgAIZ & 410 nmoll A UV/Vis THZEAE ol &3t T EE

100 pg/mL, 50 pg/mlL, 10 pg/mLe] == Z}z S5
T4 AdsES v 22 A g8 %= ANEAL, 7 AR ICoats T

sttt olw AL8E hETFOEE oleanoli acid (10 mg/mL), ¥1#a &5 (10

_16_



(A=RB)(C=D)

Elastase inhibition (%) = x
(A-B) 100

A : sample Al solventE ¥ T4 H7Isle] w3k Fo 3=
B : sample 4l solventE Y3l 45 #H7MsHA] &2 FJHZ 133 Fo 3=
C: 328 #H7sto bbg3k 39 sampled] &34 %
D: 348 ¥4 %2 JH=Z 9ks3 F9] sample?] F4=

[H —p —p =——p |ncubation (25°, 15 min)

100 ul 890 ul 10U

4mM Substrate Test compound Elastase
in Tris buffer
(PH8.0)

0.D atA410nm

Figure 7. Procedure of elastase inhibition test

2-2-3. DPPH radical scavenging test

DPPH(1,1-diphenyl-2-picryhydrazyl) tt]z 27 &4 Ade 3H

Akl AAHEH 02 E38| phenol?} aromatic amines®] HAFsH

o] Abg3tE Wy elth
S0 A o

v AAE
A} hydrogen radicals 234 &1 A

SR MLk

ol 525 nmoll A 73t
A AF-E o]
il

)41

El

AgaFs %

)

o
]

A
|

s
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DPPH®] A2 AH QoA A i, qhgde] Mo] wghdo=z W AS &<t
o= e vk ol#HA HAhEe FHEY S SHTSEA radical &~
g4e 4 F AT

DPPH #t]z 274 &4 A8 Bloisi™®7e S48t 18319t A8

o5 o] Aastaitt (Figure 8).

[ B Incubation (25° 10 min)
1ml 2ml
0.2mM DPPH Sample

O.D atA517nm

Figure 8. Procedure of DPPH radical scavenging test.

AA AIRE 1 mg/mlLe] &7l HEE 70% ethanols §vwl= sho] =<t}
DPPH A% 02 mM §%7} ¥ X5 95% ethanols &v|= 3fof %l & &4
%=7F 090-097¢] H%EE zH3ch DPPH €9 05 mLet A89 Fw7t 77}
200 pg/mL, 100 pg/mL, 50 pg/mL, 10 pg/mLo] ¥ =% =43 As &4 1 mL
= FH7bste] Ao 1087 wHSAZl 3 UV/Vis spectrometerE A& 3}
525 nmol A FFEE St Hud 2AGE (%S FIh AAZY YES
o] 50% Y wWe] A7l F=RCx)E ARSI ol AMREE EToEE N

&

sk

} %% mg/mL), vitamin-C(1 mg/mL)< AF
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Scavenging effect (%) =1 — B; ¢ % 100

F 136%F9 AEES AHs ] FE59 2, dx(Whole plant: WP), < (Leaf:
LF), 7FA (Branch: BR), 2] (Root: RT), €ul(Fruit: FR), % (Flower: FL) 59
Fod 22 F 2127140l Hate] FEEd olse d9Vn 2EF a9

Table 3 e AT

3-2. Fhgel e 4B BF

136E9 AEES #Eol wet 73 43 F 62F] #Fol e =3t
I} (Compositae) 2)&E°] 14%, 1|7 (Rosaceae) 2} &9] 7%, 5UF ¥ (Lauraceae)
9} F 37 (Leguminosae) A Eo] zZ7Z 659 A EESo] dArt. =3 AUHF3
(Theaceae) 9t FUF 3} (Fagaceae) 2 =9 z}zF 5%, 7ZH&UF3F(Aquifoliaceae) £}

EF U U H(Oleaceae), =M U5 7} (Cupressaceae), =&Y 3 (Cornaceae) 2=

I

Sol zZt7z} 4%, W= (Euphorbiaceae)?t F5 Y (Araliaceae), 3%

=)

(Rutaceae), A& &7} (Ericaceae) 2] &E°] Z17} 3Fo] AU} olef #AHs 2

£ Table 4] YERY AT}
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Table 3. List and yield

of plant in Jeju

No. Scientific Name Part Used | Yield(%)
001 Phryma leptostachya WP 4.6
002 FL 14.7
003 Hibiscus mutabilis BR 11
004 LF 42
005 LF 8.1
006 BR 3
007 | = Camelia japonica SD 6.1
008 FR 2.1
009 BU 1.8
010 LF 11.2
011 i, S ; onsi BR 1.7
01 = asa quelpaertensis RT 19
013 BU 18.9
014 LF 19.6
015 Kalopanax pictus BR 2.8
016 FL Dl
018 LF 27.4
019 Picrasma quassioides BR o, %
020 FR 24.6
2 18.2
%l Cayatia japonica (Thunb.) LE $
022 & BR 15.8
023 =1 WP 116
024 LF 2
Adonis anurensis
025 RT 6.7
026 ST 2.9
Acanthopanax koreanum
027 LF 4.6
028 Machilus thunbergii SD 3.8
029 . LF 3.6
Quercus salicina
030 BR 9.2
031 LF 5.9
Quercus acuta

032 BR 2.5
033 0 ’ LF 21
034 uercus glauca BR 28
035 Maackia fauriei LF 20.2
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036 BR 75
037 LF 23.2
7038 s 7l - Hovenia dulcis BR 73
039 LF 28
. T A Clerodendron trichotomum BR 79
041 | AFYH Ligustrum obtusitolium SD 115
042 LF 5.6
A AU ] d
043 T B Castanopsis cuspidata BR 147
044 | € 9 Fartugium japonicum LF 2.9
045 LF 1.8
046 | W]y Eriobotrya japonica BR 19.9
047 BU 2.7
048 LF 19
L » ' )
019 | uE Lamium amplexicaule ) T
050 LF 24
051 | 712 & Sonchus oleraceus ST 38
052 FL v’
053 LF 29
054 | M= Erigeron annuus BR 25
055 FL 14
056 | SHul}H Phellodendron amurense ST 3.6
057 LF 4.2
o 2Riga Elaeocarpus sylveswtris BR o
059 LF 79
060 | N7A Y- Quercus gilva BR 10
061 | g iy i LF 6.6
ogy | T ozoste lancifolia R e
063 LF 18.6
064 Y o] - Neolistea aciculate - 93
065 LF 19.1
066 | e Ilex integra BR 20
7067 F= A% Daphniphyll I LE 30.3
068 | © aphniphyllum glaucescens BR 163
069 LF 194
—— © H b buki
070 Fel v Viburnum awabuki BR 24
071 b 5 . . LF 16.5
= uonymus japonica
072 l ymus Jdp BR 8.9
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073 LF 29.6
074 = A Daphniphyllum macropodum BR 138
075 - . . LF 26.5
— AZ Anthriscus sylvestris Hoffm.
076 BR 6.8
077 LF 16.8
— . Hedera rhombea Bean(H,
078 | &< . ) BR 3.9
— tobleri Nakai)
089 FR 6.9
080 | oy - e LF 23
oz | BT maecyparis obtusa R 76
082 o by Sambucus sieboldiana var. LF 234
4o o v
083 pendula BR 10.6
084 LF 39.6
085 | oFdu++ Malus baccata BR 5.4
086 FL 39.5
087 LF 26.8
— e WU F Ilex rotunda Thunb.
088 BR 9.7
089 LF 31.9
090 | e Corydalis incisa Pers. BR 0
091 LF 12.2
Jhvp ] 2o : ) ) .
092 (Rel R Litsea japonica Juss BR 7
093 Az Vicia angustifolia var. segetilis LF 23.4
094 K. Koch. BR 29.3
095 LF 177
096 | 92 Gnaphalium affine D. Don BR 16.7
097 FL 25.3
098 | et Phellodendron amurense LF 27.2
09 | oo e il LF 23.2
w00 | T & apindus mukorossi Gaertner S 29
102 BR 13.2
103 | 7AiM &4 Hypochoeris radicata L. RT 26.2
104 FL 4.3
105 Rhododendron mucronulatum LF 37.2
I=RR=a
106 var. ciliatum Nak. BR 115
107 o Rhododendron yedoense var. LF 31.6
108 | © = poukhanense (Lev.) Nakai BR 12.6
109 | ZFp Staphylea bumalda DC LF 29.5
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110 BR 3.4
11 A=A Symplocos prunifolia S. et Z. LE 110
112 BR 4.1
113 LF 27.2
114 | =395 Platycarya strobilacea S.et 7. BR 7.8
115 FR 25.0
116 LF 6.9
ﬁ; H] & 7] U5 Cleyera japonica Thunb. Eg 27590
118 SD 3.8
119 . Caryopteris divaricata (Sieb. et £ 163
120 | U= Zuce) Max. BR 17.2
121 RT 12.3
122 - Zanthoxylum schinifolium Sieb. = P
123 | AF =y BR 5.7
124 - FR 90.0
— Sapium japonicum Pax. et LE i
126 | AbEFYU BR 1.9
e e FR 7.1
128 LF 30.1
W = o Styrax japonica Sieb. et Zucc. BR 4.0
130 FR 13.0
131 LF 21.6
1327 AP & Cornus kousa Buerg. BR 10.8
133 FR 16.0
134 A H) L5 Callicarpa mollis Sieb. et Zucc. LE 108
135 BR 2.8
136 LF 149
137 | w1} Dioscorea batatas Decne. BR 9.6
138 FR 2.0
159 Rhamnella frangulioides (Max.) BR 142
140 | 7=k B 7 LF 4.2
141 Weberb. FR 165
142 LF 155
143 | AN = Mosla dianthera Max. BR 10.5
144 RT 8.2
145 | E7HA| Adenocaulon himalaicum LF 20.0
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146 BR 23.2
Edgew.
147 RT 23.4
148 BR 184
149 | So.o}g] Clematis mandshurica Rupr. LF 29.0
150 FR 41.2
151 wHuE Cacalia auriculata Vér. L} %65
matsumurana Nakai
152 Schizophragma hydrangeoides LE 265
153 | B9l =1 _ BR 2.8
154 Sieb. et Zucc. R 114
155 L§* 18.0
156 ko] 5 U] Arisaema angustatum var. BR 104
157 peninsulae Nakai IR 70
158 RT 4.7
123 SR Arisaema ringens Schott IE;IE{ 22(2)
161 LF 3%
162 | gl = Carpesium abrotanoides L. BR 4.6
163 FR 11.3
164 . ) LF 18.2
Eupatorium chinense var.
165 | =& ) " : BR N
166 simplicifolium Kitamura RT 110
167 | °& Akebia quinata Dence. FL 9.1
168 LF e
169 | 224+ Sophora flavescens Ait. BR 11.3
170 FL 42.6
171 LF 14.3
172 | o= vH Meliosma oldhamii Miq. BR 6.8
173 FR 7.3
1 Pourthiaea villosa var.brunnea LE 200
175 | 981 _ BR 6.4
176 Nalal FR 146
177 LF 33.3
178 | &g o] Senecio argunensis Turcz. BR 20.0
179 FR 25.3
180 S5 Osmanthus fragrans LE 199
181 BR 6.2
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182 - . . LF 359
183 Sy g Temstroernia japonica BR 118
184 | 25 Chaenomeies sinensis BR 8.0
185 LF 21.0
186 | =y Cinnamomum camphora BR 12.0
187 SD 7.2
188 LF 19.6
H] 2} L} T ;
189 A5 orreya nucifera BR 116
190 | _ . . LF 16.0
101 SFLpH- Chinese Juniper er 19
192 LF 17.0
193 | a4 Osmanthus fheterophyllus BR 8.2
194 FR 25.0
195 | _ LF 22.0
18 E=N:LAB A Thuja orientalis BR 82
19l A Orixa japonica BR 3.9
198 LF D%
360 AL Prunus buergeriana BR 135
200 LF D
. 25 Camellia sinensis BR o
202 LF 26.2
A 1H Aucuba i 1
203 R R ucuba japonica BR ¥ .
204 LF 15.0
N Albizzia. iulibrissi
0B 1 Ibizzia julibrissin BR w5
206 LF 21.4
07 SR Prunus yedoensis BR 117
208 LF 8.4
209 | = Ficus nipponica BR 8.2
210 FR 55
211 _ i LF 16.7
A3} Ficus erecta Thunb.
212 BR 51
213 o0 7 Ficus japonica var. LF 18.0
214 Sieboldi(Hig) King BR 12.0
215 | v]|& Artemisia scoparia WP 12.6
216 | A=A Torilis japonica WP 15.9
217 | AaE5x% Wedelia prostrata WP 20.3
218 | Fte Lilium tigrinum WP 175
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219 | 27 A +4 Lysimachia clethroises WP 22.6
Ampelopsis brevipedunculata
220 | M F petop b WP 14.3
var. heterophylla
221 | W Geum aleppicum WP 154
222 | Ry sy Elaeagnus umbellata WP 16.5
223 | Y Cornus controversa WP 17.8
224 | B I Tilia taquetii WP 156
225 | GRAE Boehmeria pannosa WP 11.0
Trichosanthes kirilowii var.
226 | =#3l=EE . . ! WP 22.3
Japonica Kitam
227 | _ . LF 24.7
298 S HIIA U Ilex cornuta Lindley BR 105
229 LF 9.2
30 Al G- Machilus japonica BE o7
231 Magnolia kobus BR 7.9
232 | Ab=d Iy Eurya japonica LF 24.7
233 LF 0.3
234 ZEUS Distylium racemosum BR 109
235 | T& Taxus cuspidata BR 8.7
236 | b Ilex crenata BR 6.3
237 | H5¢ Lespedeza cuneata WP 19.7
238 LF 165
539 AU Pinus thunbergii BR 20
240 LF 25.1
. =45 Pittosporum tobira BR &9
242 LF 35.5
e G Ligustrum japonicum BR 140
244 . Podocarpus macrophyllus var. LF 26.5
Lk
245 maki BR 11.7
246 _ LF 21.3
by U Acer palmatum BR A
248 LF 36.0
219 SRR Punica granatum BR 510
250 LF 97
- Aot Actinidia arguta BR 13
252 LF 234
=3 HE& U Callistemon lanceola BR 65
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;22 “E YU Zelkova serrate IE;E{ 28581

296 LF 12.7

w7 | T Morus BR 49

258 A k=) Thuja occidentalis LE 249

299 BR 7.7

260 | 2= Nymphaea teragona Georgi RT 195
Var.

261 | Fv & amaranthus mangostanus L. WP 9.5
262 | 70l Fam. Planta,gin.aceae Plantago WP 105
asiatica L.

263 | A1 & Portulaca oleracea L. WP 2.9
264 | MtE Solanum nigrum L. WP 7.0
265 | Tz Ergeron canadersis L. WP 22.2

Fam. Polygonaceae Rumex
266 | T4 WP 9.1
acetosa L.
267 | +% Mirabilis jalapa WP Tnd,
268 | 7HAFE] Medicago hispida WP 15.9
269 | &5 Chrysanthernum coronarium WP 15.0
2704 HE Stellaria media villars WP 23.9
271 | v G E Ceramium kondoi WP 149
272 | =2 2= Cornus macrophylla LF 17.0
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Table 4. Number of plant species for family name.

Name of family

No. - Species No.
Korea name English name

1 7} 53 Juglandaceae 1
2 7}A] 2} Solanaceae 1
3 2wl U2 Rhamnaceae 2
4 ey 3t Aquifoliaceae 4
5 53} Staphyleaceae 2
6 = 8} 31} Compositae 14
7 EE L Labiatae 2
8 (B SR -1 B o Sabiaceae 1
9 Lok 3 Podocarpaceae 1
10 e RS Symplocaceae 1
1 wubg = o) Celastraceae 1
12 U3 Lauraceae 6
13 e e Ulmaceae 1
14 oh e 2 Actinidiaceae 1
15 & - Aceraceae 1
16 faRueass Elaeocarpaceae 1
17 o) =3} Euphorbiaceae 3
18 Eg Myrtaceae 1
19 =3 Pittosporaceae 1
20 Fa YT Araliaceae 3
21 uf) < U3} Styracaceae 1
22 v} 3} Dioscoreaceae 1
23 ia=E Polygonaceae 1
24 v} % 3} Verbenceae 2
25 = 7 Magnoliaceae 1
26 HE3 AT Sapindaceae 1
27 = v Oleaceae 4
28 w2 o} 2 v 2} Ranunculaceae 2
29 u} 3} Cucurbitaceae 1
30 1l 3 3 Liliaceae 1
31 H o] 7] 7} Saxifragaceae 1
32 1] 3} Gramineae 1
33 By Elacagnaceae 1
34 w23} Nyctaginaceae 1
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35 ke 7 Umbelliferae 2
36 A 57 3} Punicaceae 1
37 A =31} Caryophyllaceae 1
38 ER S Pinaceae 1
39 A E U Simaroubaceae 1
40 2] v] & Portulacaceae 1
41 T4 v} Nymphaeaceae 1
42 A7) &2 Urticaceae 1
43 o}-% 3} Malvaceae 1
44 oy %3} Primulaceae 1
45 =7 Rutaceae 3
46 SE5d=7 Lardizabalaceae 1
47 e R Caprifoliaceae 1
48 2] 2} Rosaceae 7
49 ZEUF3 Hamamelidaceae 1
50 75 ) Taxaceae 2
i A=l Ericaceae 5
52 274 o] 7} Plantaginaceae 1
53 AR Theaceae 5
54 AR U Fagaceae D
55 Aed 7 Araceae 2
56 S Curoressaceae 4
57 T Cornaceae 4
58 =3} Leguminosae 6
59 gt £ Phrymaceae 1
60 EEva Vitaceae 2
61 DIRRES Tiliaceae 1
62 EaleR Fumariaceae 1

e
il

70% ethanol

2 hexane

=
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1 2 1Cs gkel 150 g
S 41712 108 %S5 BTk
ol st
pg/mLolake] Z+e UERfE =

M
ot
i
Al

ethanol F&&& & 207 7}A

fu
S
X
52
£ ok

=22 2170 FE=E 7ol #83Fo dlste] 1Cs atel 150 g
/mLolste] @& Zte AEES Ay ste] Table 63 70 e QAT

Table 5. Results of tyrosinase inhibition activity test

Part Concentration ICxo
No. Plant Fraction
Used 300ug/ml | 100ug/ml | 50ug/ml | (ug/ml)
S E 39.0 18.0 186
2 | AEuE BR He 726 335 69
3 Et 20.6 14.0 6.1
= E 27.0 30.9 37.9
5 He 36.1 74 -1.0
e A | BR Et -103 62 | -122
7 Bu 29.2 29.3 2%.9
8 B 216 32.9 35.1
9| BR | He 22.1 40.4 43
10 Et 64.8 40.9 376 | 1769
11 E 325 14.8 23.7
12 | Ans RT He 12.3 15.8 36
13 Et 325 416 43.3
14 | E 54.2 53.3 452 80.1
15 | FL | He 41.0 70 | 166
16 Et 715 63.2 477 57.9
17 | Am % WP E 30.3 25.1 148
18 | 7MAHE WP E 112 13.0 16.7
19 | 7h ke WP E 317 32.7 31.8
20 | AFE= WP E 27.3 31.2 24.0
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21 | AN Y= WP E 35.0 28.9 22.9
2| oanm | LF E 64.6 29.8 136 | 2164
23 BR E 20.6 145 10.7
Ea E 45.2 23.8 178
%5 He 13.3 23.0 13.3
26 | mEFHE ke Et 16.7 92 [ 107
27 Bu 16.0 13.8 12.8
28 | BR E 76 33 2.1
29 | LF E 49.4 34.2 %.6
30 | mat BR E 51.3 347 237 | 2817
31 | FL E 30.5 22.9 2L6
32 | 2o s LF E 69.9 57.9 48.1 59.8
33| LF E 146 8.5 6.6
34| TEYR BR E 15.3 9.1 8.1
35 FR E 142 922.2 9.6
36 | E 62.4 53.8 405 86.0
37 LF He 46.7 24.7 23.2
38| Et 24.9 29.8 56
39 . E 39.2 315 315
e Rk He 215 42.4 20.8
ol BR Et 40.2 365 | 310
42 Bu 41.9 315 31.1
43 H0 43 6.6 -2.0
44 E 12.9 11.4 115
45 | 8 Et 23.2 15.3 26
46 | Bu 54.2 46.0 288 | 1810
47 H.0 310 29.0 95.2
48 E 49.4 19.9 149
49 | He 6.4 08 | 130
50 . BR Et 23.0 16.2 79
51 | 2T Bu 50.3 32.7 287 | 2970
52 | H.0 179 17.7 17.4
53 E 75.8 44.0 300 | 1379
54 | He 214 11.8 79
55 | FR Et 42.3 405 | 325
56 Bu 736 33.1 233 | 1340
57 | H.0 489 18.8 16.2
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58 . LF E 36 3.9 41
T5o | BT BR E 47 10.9 10.0
60 | BR E 33.2 31.2 30.2
6l | E 62.2 476 350 | 1676
62 He 63.6 31.8 56 | 2128
63 | 7w | LF Et 59.3 48.0 416 | 1557
64 Bu 37.0 29.2 5.6
65 | .0 2.3 273 25.4
66 | FR E 35.0 32.6 310
67 LF E 41.8 40.4 23.7
68 | E 61.6 446 | 239 | 1642
69| e e He 35.7 30.2 2.4
70 BR Et 56.9 54.5 429 80.7
71 Bu 459 36.7 310
72 H.0 33 4.4 29
73 | By BR E 09 2.6 2.8
74 E 87.2 70.7 45.9 585
75 Et 29.8 277 20.2
76 | Y Bu 70.7 31.1 237 | 1953
e ST H,0 44.0 232 | 210
s E 85.6 61.2 42.7 69.3
79 Et 49.9 95.5 95.7
80 | S 1TEE 80.9 392 | 168 | 1528
81 H.0 386 21.0 16.2
8 | wgasee | wp E 277 2.3 21.3
Bl LF E 27.6 20.1 15.4
84 BR E 21.0 17.3 16.2
3 LF E 39.3 5.8 2.3
8 | ruuE BR E 276 2.5 17.1
87 RT E 35.6 32.3 214
EIN. LF E 295 5.8 20.7
g9 | = BR E 02 6.3 2.7
0| LF E 36.9 2.1 16.2
Tor | TEHT BR E 14.0 14.9 11.2
92 LF E 29.6 28.0 %.1
03 | = BR E 488 31.2 21.0
o4 | FR E 2.1 21.4 20.4
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9% | 52.6 24.2 250 | 2830
IECH . -60.2 17.1 28.6

97 | 55.6 36.2 101 | 2429
98 80.2 54.7 38.2 85.2
99 | =9 WP 113 20.2 23.7

100 ¢y LF 235 189 135

101 BR 22.9 22.4 14.4

102 30.7 30.7 295

103 | LF 355 37 16.2

104 | 496 0.6 4.4

105 | 16.8 31 | 49

106 | BR 28.9 5.6 174

107 -10.3 -10.1 | -145

108 | 17.7 1.0 | 176

109 FR 176 41 | -122

110 | BU 1536 214 78

11 LF 22.0 19.6 179

12 | 52UE BR 34.4 217 19.8

113 ] RT 15.2 15.8 134

114 LF 16.9 12.2 0.3

115 | © &= BR 14.3 139 | -134

116 | FR 285 23.7 20.1

117 40.8 21.2 24.9

1134 N i 317 13.1 0.6

9] T = 68.1 231 | 131 [ 2201
120 -63.2 96 32

121 | LF 376 30.4 166

122 BR 44.3 316 19.0

123 FR %55 16.3 147

124 LF 63.9 95 56 | 250.1
125 39.8 3.0 2.7

126 | 423 413 339

—= BR

127 39.5 28.6 25.9

128 30.8 8.2 17.3

129 | FR 2%6.8 215 211

130 | 29.8 32.1 165

BR
131 17.7 13.0 27.9

_33_



132 Et 0.9 72 | -191
133 | #x = WP E 149 13.9 16.3
134 | w= WP E 277 23.3 20.3
135 E 31.2 10.7 112
136 | Wb BR He 747 36.9 %3 | 1688
137 | Et 15.7 9.0 46
138 E 70.3 50.6 359 | 1320
139 Et 317 93 95
o] Biy Bu 873 72.6 59.9 24.3
141 | .0 73.2 486 325 | 1067
142 LF E 27.3 134 77
43| = BR E 9.8 11 42
144 | FR E 70.2 34.8 463
145 | =4 BR E 28.7 21.4 180
146 E 10.1 216 23.7
147 | LF He 27.4 11.4 2%6.6
148 Et —22.1 2.6 54
149 | B @AY E 471 51.1 34.4
150 | He 34.1 10.7 8.1
151 ' 4 Et 0.6 0.2 2.8
1524 Bu 345 4.3 2.3
153 LF E 30.1 5.8 184
154 | @71 BR E 365 20.9 17.0
155 | RT E 30.4 29.2 2.9
156 LF E 12.9 8.6 6.8
157 BR E 736 349 | 335 | 1657
158 E 30.2 225 76
159 | M He 53.2 22.3 177 | 2800
160 | FR Et 315 31.2 16.9
161 | Bu 44.7 33.3 317
162 | H.0 54.6 11.2 102 | 2800
163 | utA v & LF E 16.8 16.1 146
164 | Bz WP E 24.3 14.1 %55
165 LF E 62.4 2.1 386 | 2317
166 | Wy E 773 548 | 298 | 909
67 °=7 "7 | BR Et 48.4 41.2 13.7
168 Bu 69.7 35.7 190 | 1841
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169 H:0 326 215 9.4
170 E 153 5.0 0.2
g R . Et 83.1 610 | 374 | 768
172 | Bu 39.4 294 | 213

173 H:0 425 253 | 195

174 E 37.7 348 | 371
175, pp | He 189 9.9 74

176 T Et 14.1 4.2 | 341

177 | Bu 425 554 | 316 | 2180
178 E 29.0 224 | 126

179 % BR | He 180 5.1 87

180 Et 254 | -169 | -147

181 | #% WP E 153 236 | 320

182 ] E 706 586 | 464 | 651
183 LF | He 236 | 128 | 638

184 | BT Et 677 | 561 | 555 | 291
185 Ny F 295 375 | 185

186 Et 52.3 450 | 529

187 | Wl €HE WP E 66.1 320 | 322 | 2058
188 | 1] 5] WP E 54.9 337 | 303 | 2533
189 | vl % WP E -3.3 10.7 6.8

190 B LF E 163 30 [ 20

Tor | BR E 17.7 76 6.7

192 LF E 120 6.8 19

193] i E 50.3 302 | 227

194 | ¥ F7) He 209 8.1 31

195 | FR E 49.6 3.4 | 209

196 SD E 71 | -121 | 131

197 E 24.1 258 | 239

193] He 749 327 | 198 [ 1821
199 e Et 76.4 60.6 | 336 | 801
200 | Bu 35.0 206 | 50

201 | gy E 26.0 257 | 209

202 He 222 225 | 244

= BR

203 Et 4.1 229 | 184

204 | Bu 375 258 | 172

205 BU | He 179 42.1 9.9
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206 Et 59.5 335 330 | 2275
207 | Bu 36.0 30.4 31.2

208 E 87.7 83.2 786 31.9
209 | Et 33.8 61.5 317

Bkl LF

210 | wup Bu 87.0 59.4 30.2 83.8
211 | .0 386 29.1 15.3

212 ] BR E 104.0 1021 | 1007

213 [ o uE [ wp E 34.6 147 02

214 E 189 6.7 -93

215 He 27.0 5.6 10.1

216 | LF Et 585 32.9 3.3 | 2030
217 | AR EFY Bu 295 27.8 %4

218 | H.0 20.4 16.2 10.0

219 | BR E 39 27 | -245

220 | FR E 44.2 14.6 2.8

221 | AR} WP E 6.5 19.6 156

222 | Abzelmur | LF E 95.2 o211 22.0

23] LF E 5.0 2.5 -04

oo | TEHT BR E 67.9 39.1 326 | 1746
25|, 0 LF E 59.9 35.8 160 | 2175
226 BR E 30.0 23.9 12.0

227 LF E 9.6 22 | -119

228 E 63.5 486 364 | 1550
229 | He 487 25.7 -84

230 | Abmy BR Et 521 48.0 367 | 1960
231 | Bu 417 31.8 22.9

232 | .0 205 10.7 106

233 FR E 217 20.6 20.3

234 LF E 16.1 1.7 0.1

235 | Az BR E 14.6 37 | -103

236 FR E 15.7 11.0 10.4

Bz R E 24.0 105 34.6

238 Et 182 97 -87

239 | A4t BR E 29.2 15.9 15.3

240 E 39.3 39.7 37.9

241 | MEelbE | BR He 49.2 31.3 16.0

242 | Et 20.3 55.9 276
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243 LF E 178 146 9.8

244 | E 322 25.0 222

245 | AHE ap | He 366 | 354 | 313

246 Et 59.8 34.1 315 | 2197
247 | Bu 32.9 32.3 30.8

28] LF E 58.3 49.7 472 | 1058
249 BR E 75.8 57.3 37.8 81.3
20 LF E 45.1 30.8 145

9251 BR E 417 29.8 12.9

2592 e LA E 20.4 1.1 9.7

s | MR R E 15.0 85 3.3

254 | Mg BR E 55.9 34.1 312 | 2454
955 E 92.1 81.3 50.2 495
256 | Et 89.5 19.6 181 | 1878
= LF

257 | U Bu 35.1 20.7 185

258 | H.0 458 311 217

259 | BR E 38.4 18.0 17.3

260 E 32.4 29.1 2.0

261 LF He 14.3 40.1 216

262 | 2 EbE Et 146 269 | 246

263 | I E 17.4 6.2 3.2

264 Et 9.0 -85 -70

265 E 716 53.3 419 86.5
266 | He 301 30.2 28.3

267 | &R BR Et 76.3 50.8 44.1 64.7
268 | Bu 1.7 9.1 47

269 | .0 78 49 -0.7

270 E 65.5 48.9 341 | 1124
071 | He 16 9.7 238

72| e RT Et 79.6 53.9 38.3 875
273 Bu 486 239 12.1

274 | H.0 15.8 6.7 46

275 | 4 WP E 20.6 23.8 31.2

26| LF E 106 8.7 4.4

277 BR E 10.3 10.6 7.8

278 | 21w & WP E 139 21.8 29.8

279 | 27t WP E 30.6 28.0 245
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280 LF E 26.2 247 [ 161
(281 | #ol BR E 15.3 138 | 119
282 FR E 0.1 03 | -22
283 | E 43.0 297 [ 202
284 LF He 32 | -240 15
285 | Et 20.6 319 | 241
286 . E 45.0 39.7 | 201
b He 15.9 178 | 222
288 BR Et 336 375 | 260
289 Bu 22.3 16.7 79
290 H:0 -12.1 60 | _-38
291 o8 FR E 386 261 | 241
292 BR E 6.7 21 | =32
293 | ©.ohe LF E 419 31.8 (X
294 FR E 338 08 | -13
2% g0, LF E 26.7 108 | 110
296 BR E 112 438 33
297 | WA E WP E 433 10.2 9.4
28| s LF E 193 122 | 118
299 BR E 471 343 | 219
EC] LF E 19.0 190 | 150
301 BR E 81.2 B9 | 566 | 220
302 | A E WP E 22.3 256 | 313
303 LF E 29.3 240 | 219
304] s | BR E 183 173 | 149
305 WP E 233 221 | 126
306 RT E 34 42 | -67
307 | E 53.0 48 | 246 | 2467
308 LF Et 50.8 388 | 261 | 2868
309 | He 57.2 3.2 | 255 | 2445
310 | A 52310 He 375 205 | 209
311 | BR Et 383 329 | 227
312 Bu 46.4 $5 | 366
313 BU E 31.3 245 | 280
314] E 91.6 835 | 652 | 382
315] zmyn LF Et 9.1 951 | 917 | 272
316 Bu 85.2 634 | 684 | 366
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317 H.0 85.1 705 68.9 36.2
318 E 94.0 92.1 885 28.1
319 | . Et 94.6 921 | 917 | 274
320 Bu 92.7 92.1 84.7 %5
321 H.0 765 53.0 %.6 94.8
322 LF E 16.8 15.1 105

— Fe9anw

323 BR E 21.9 145 9.1

324 E 62.2 12.4 36.6

325 | He ~70.0 37 | 207

326 | L] Et 5.1 58 104

327 | Z7HA R Bu 27.0 27.2 95,2

328 ] E 136 192 | 149

329 BR He 4.2 14.7 185

330 | Et 16 239 19.7

331 | = BR E 465 5.1 5.8

332 LF E 40.1 40.0 37.6

333 . s . E 336 3.7 | 287

334 He 68.6 95.3 198 | 2090
335 RT E 34.2 30.0 28.6

336 | 27 o] WP E 8.1 15.3 136

o™ LF E 50.9 %.1 202 | 2927
33| T BR E 279 263 145

339 E 31.9 20.5 95.2

340 He 456 2.1 180

g | A7HAIMEE | BR Et -189.7 701 | -440

342 H.0 A115 85 | -106

343 |y WP E 10 18.7 16.4

344 | e WP E 15.9 20.1 28.2

IEIC] LF E 31.3 125 | -135

346 BR E 35.8 31.9 6.2

ETC I LF E 20.7 17.2 145

348 BR E 45.2 22.8 19.0

39| =20 ¥ BR E 52.2 31.4 278 | 2790
350 | WP E 43.8 27.9 114

El . LF E 8.2 92 | -132

352 BR E 16.1 146 49

353 | 27X 44 WP E 24.8 11.2 3.0
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E=TI . . He 27.9 %.6 188
355 H.0 156 77 23

356 | E 86.2 67.6 67.4 13.3
357 LF He 435 12.9 9.8

358 | gy Et 10.1 15.6 3.4

359 | . E 634 575 | 455 | 684
360 Et ~99.2 43 4.2

361 E 35.7 32.1 226

362 | wHelE wP | Et 43 28 | 153

363 Bu 33.1 1.4 19.3

364 | LF E 60.1 187 46 | 2521
365 | E 42.4 95.2 24.9

36| FTET | BR Et 36.8 04 | -40.1

367 | WP E 38.7 28.4 25.0

368} R He 35.7 19.6 139

369 Et 57,5 51.0 50,5 49.2
300 e LLE E 15.1 8.7 19.3

371 BR E 20.6 10.9 6.2

372 £ E -84 130 | -128

313 | FH G Bu 37.3 915 145

374 BR E 10.4 48 4.4

375 E 69.6 45.8 430 | 1246
376 Et 76.7 74.3 67.1 13
S L LF

377 | Fu Bu 35.0 15.9 2.9

378 H,0 26.3 136 | 66

379 BR E 33.3 %.9 23.3

380 | _ E 448 20.3 27.2

ETI R it He 185 05 89
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Table 6. Summary of plants showing anti-tyrosinase activity ICsy lower than

150 pg/mL

Part Concentration 1Cs
No. Plant Fraction
Used 300ug/ml 100ug/ml 50ug/ml (ug/m])
1 E 54.2 53.3 45.2 80.1
—— = FL
2 Et 715 63.2 477 579
3 | woEA| LF E 69.9 579 48.1 59.8
4 | FARYGE | LF E 62.4 53.8 40.5 86.0
5 E 75.8 44.0 30.0 137.9
— E=I L} FR
6 2 Bu 73.6 33.1 23.3 134.0
7 | 7hebAE US| BR Et 56.9 54.5 429 80.7
8 Jebs LF E 7.2 70.7 459 585
9 BR E 35.6 61.2 42.7 69.3
10 " BR Bu 30.2 54.7 38.2 35.2
11 E 70.3 50.6 359 132.0
12 | 23 YF BR Bu 87.3 72.6 599 24.3
13 H2O 73.2 48.6 325 106.7
14 | BEEYT BR E 77.3 54.8 29.8 90.9
15 | Ry BR Et 83.1 61.0 374 76.8
G E 70.6 58.6 46.4 65.1
— "5/ YT LF
17 7T Et 67.7 56.1 555 29.1
18 | H] g LF Et 76.4 60.6 33.6 30.1
19 E 87.7 83.2 78.6 319
g LF
20 Bu 7.0 59.4 30.2 83.8
21 i} LF E 58.3 49.7 47.2 105.8
A
22 BR E 75.8 57.3 37.8 81.3
23 | AU LF E 92.1 81.3 50.2 49.5
24 E 71.6 53.3 419 86.5
— EHUF BR
25 Et 76.3 59.8 441 64.7
26 E 65.5 489 34.1 1124
— T4 RT
27 Et 79.6 539 38.3 875
28 | AH BR E 81.2 759 56.6 22.0
29 E 916 83.5 65.2 38.2
30 Et 96.1 95.1 91.7 27.2
31 | =T LK Bu 85.2 634 634 36.6
32 H2O 85.1 70.5 68.9 36.2
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33 E 94.0 92.1 88.5 28.1

34 BR Et 94.6 92.1 91.7 274

35 Bu 92.7 92.1 84.7 26.5

36 H-0 76.5 53.0 26.6 94.8

37 e LF E 86.2 67.6 67.4 13.3

38 BR E 63.4 575 455 68.4

39 | U BR Et 575 51.0 50.5 49.2

40 | _ E 69.6 45.8 43.0 124.6
— o LF

41 Et 76.7 74.3 67.1 1.3
Table 7. Results of tyrosinase inhibition activity for extracts and fractions

Contents Total No. ICs0 < 150 pg/mL| Percent (%)

Extracts and fractions 331 41 10.8

70% ethanol exts. 207 21 10.0

Hex. layer 48 0 0.0

EtOAc layer 64 11 17.2

BuOH layer 37 6 16.2

H2O layer 25 3 12.0

10

i

= JE »

H_i.l_l . /\mri . m/\mril

LF

BR

OE mHe OEt OBu WMH20

FR
Part Used

RT

FL

Figure 9. Comparison of anti—tyrosinase activites based on plants part used.

LF: leaf, BR: branch, FR: fruit, RT: root, FL: flower
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==

F=+% Y hexane %, ethyl acetate %, buthanol
4437}A] o] .1 A 1Cs Fke] 50 ug
/mLeldte] #& el e 28 92 298 52 672 169 %E HAHh
2 A3E Table 89 YA 70% Ethanol FEE-2 % 266 7F#| 5ol dis}

70% ethanol = water =9

vag 3 g 24 Ao

OU"]]

=

of &4 HAS AAAI, I F 1Cs #©l 50 pg/mLolste] S YeldE F
ZES IVIE 139 %Io. FE2E 429 293 diste] ICs kel 50 ug
/mLolste] @& Zte= AEES AP ste] Table 99 1091 YERU AT
gMo]l €2 HNEEY AFHES A 2, HE 9 T 4y Ao =
2 Eo] 22F, 7HA & 28% SO YEyTh B aglu F9E &y Ay
of tfdk 32 Figure 109 YEFJ AT
Table 8. Elastase inhibition activities for the plant extracts
Part Concentration ICso
No. Plant Fraction
Used 100ug/ml | B50ug/ml | 10ug/ml | (ug/ml)
1 LF E 17.2 135 -5.1
2 E 9.7 9.8 3.3
—ETTIENL L 2
3 | AR BR He 11.2 74 6.3
4 Et 349 7.2 85
5 LF E 12.6 9.3 -10.4
6 E 9.6 6.4 2.5
7 | IN7HA BR He -1.0 -29 -5.8
8 Et 39.1 10.4 9.6
9 Bu 7.6 -2.6 -6.1
10 LF E -11.2 -50.7 -94
11 | A= BR E -5.1 -49.8 -0.6
12 FL E =27.7 -53.1 3.2
13 | ™5 WP E 76.2 53.1 5.3 47.6
14 E 85 2.4 -6.4
15 BR H 26.2 1.2 -4.3
An =) e . . .
16 RT E 6.2 2.6 -5.8
17 He 16 -5.0 -5.8
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18 Et 118 2.9 4.2
19 E 23.1 9.8 74
20 | kL He 6.1 3.2 2.8
21 | Nt WP E -16.1 615 | -312
22 | AAtel WP E -16.2 477 | 218
23 | AFEZ WP E 15.2 -19.7 1.2
24 LF E 40.3 3.8 -16.8
25 | AXNY = BR E 6.6 5.7 119
2% WP E 6.3 9.4 ~14.0
4| eaus LF E 777 61.1 9.2 41.9
28 BR E 63.0 37.3 35 745
29 LF E 19 117 | -116
30 | &t BR E 7.0 6.5 -84
31 FL E 59 35 6.6
32 E 75.6 60.3 114 41.9
33 He 4.0 -108 | -155
i LF
34 s Et -34 -114 | -17.2
35 Bu 6.8 72 -15.9
36 | BR E 2.2 ~14 3.2
37 | ZojuA LF E 94.1 92.4 41.2 16.9
38| LF E 6.8 3.7 15
39 | FEUE BR E 58 40 2.7
40 FR E S 3.3 8.3
41 E 247 | 463 4.2
42 LF He 0.1 0.2 5.0
43 Et 75 4.3 4.8
44 . E 57 534 36
g5 | TR He 23.6 12.0 11
46 BR Et 10.8 6.4 0.2
47 Bu 2.4 12 -26
48 H.0 34.3 19.2 34
49 LF E 36 5.4 2.7
50 | 21° BR E 7.0 76 -12.3
51 LF E 15.0 14.1 3.7
52 | E 619 40.8 17.4 72.1
53 | EIMT BR | He 54 | -114 | -149
54 Et 59.6 375 15.4 789
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3 Bu 734 466 | 205 | 587
56 H:0 52.9 340 | -35 | 900
57 | E 50.7 30.4 121 | 976
58 o He 50.9 264 | -91 | 989
59 Bu 45.0 233 | -14
60 | H:0 56.2 27.6 46 | 892
6 s LF E 62 | -199 | -15
62 © " BR E 15 | -184 | 108
63 . LF E 236 | 583 | -149
ey BR E 253 170 | 180
65 LF E 37.3 117 338
66 E 81.4 655 | 844 | 301
67 . He 18 07 | 42
68 AT | B [ Ee 50.8 37.0 165 | 972
69 Bu 65.6 397 | 136 | 6938
70 H,0 15.2 438 3.1
K- BR E 76 | -164 | -172
72 | ZhekA ) LF E 0.7 134 | -194
. FR E 64 | -195 | -227
4| BB BR E -13.1 34 2.0
7 E 83.2 729 | 139 | 345
76 Et 55.6 28.2 169 | 897
7 R 60.8 3.7 | 204 | 815
18 gt I8 H.0 75.2 587 | 307 | 374
79 E 83.2 766 | 198 | 312
80 ep | Et 76.1 696 | 460 | 167
81 Bu 62.5 45 | 210 | 706
82 H:0 8.3 8l4 | 5712 | 89
83 | wwslseld | WP | E 312 s 60 2.3
84 LF E 786 584 | 203 | 331
8 E 86.1 775 | 367 | 173
86 He 44.2 232 | -181
87 | Hu BR | Et 79.7 780 | 413 | 193
83 Bu 46.2 363 | 115
89 | H,0 83.0 745 | 360 | 252
90 SD E 411 | -670 | 54
ol | ¥AFUF | LF E 134 6.0 6.1
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92 BR E 15.1 9.4 138
93 LF E “125 | -121 4.2
94 | rayE BR E 1.0 3.0 121
95 RT E 86 115 | -137
96 E 69.6 67.1 39.0 25.6
97 Et 765 57.4 14.2 43.0
98 | LE Bu 75.0 45.3 148 58.2
99 | .0 44.5 319 8.0
100 | BR E 39.7 35.0 405
101 LF E 17.7 176 15.8
102 BR E 389 20.0 15.2
103 LF E 16 2.9 20
104 | 2= BR E -13.9 1.0 L d
105 | FR E 8.1 86 -125
106 LF E 12.9 8.1 1.8
107 E 2.2 17.0 36
108 BR Et 93.7 87.2 30.6 "
109 | Bu 67.0 43.0 28.2 64.6
110 | =49 WP E 3.2 387 | 212
111 B LF E 2.1 -122 11.0
g | mHT BR E 74 72 38
113 E 44.8 2.6 -20.6
114 | LF He 9.4 7.2 3.1
115 Et w3 29.4 2.9 71.7
116 | E 3.8 43 -20.2
117 | He 1.0 47 49
— BR
118 Et 324 8.2 4.1
119 | B Bu 15.3 0.4 05
120 | SD E 34 54 -10.4
121 | E 49.1 11.2 2.4
122 ] F Et 89 48 55
123 E 30.1 2.6 -13.0
124 | BU He 3.2 2.0 3.2
125 | Et 39.4 215 39
126 LF E 3.8 0.4 0.2
127 | sEuE BR E 48.6 386 1.8
128 RT E 53 09 55
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129 LF E 11.0 85 56
130 | W FHU BR E 106 4.1 2.3
131 | FR E 4.2 -39 77

132 LF E 8.4 154 | 244
133 e RT | Et 0.4 27 | -35
134 Bl He 2.5 2.2 1.2

135 Et 1.2 1.9 34

136 LF E 72.3 64.2 2.8 29.6
137 o g 7] B E 705 389 345 | 429
138 He 96.9 94.8 44.4 113
139 | FR E 70.0 403 115 67.8
140 . E 61.9 28.4 33 82.2
141 He 83.4 56.2 19.2 49.3
142 | v} - 77.1 498 | 107 | 590
143 Bu 60.1 22.2 18.3 87.9
144 FR E 75 49 5.4

145 E 8.4 77 -10.2
g | SLEAMT | LE Et 17.9 56 3.8

147 | 94X = WP E 8.8 436 | -242

148 | W= WP E 173 | 575 | -266

149 LF E 15 4.0 -20.2

150 | Wb | s -0.7 47 | -55

151 Et 16.1 86 14

152 LF E 52 159 | -192

153 | 971X BR E 2.0 A 1.7

154 | RT E 9.4 F1.3 1.7

155 E 88.8 82.4 389 15.2
156 Et 67.4 33.9 24.4 74.0
s oL Bu 81.0 60.5 2.1 39.1
158 | 0 765 56.3 59 44.9
159 LF E 211 20.1 -20.6

160 | e BR E 76.4 70.4 18.8 30.0
161 | FR E 9.0 3.8 248

162 | =& BR E 204 | -114 5.0

163 E 5.8 0.4 6.3

164 | pgque | pp | He 37 21 | 40

165 Et 15 142 | -157
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166 | E 4.2 59 -89

167 He 3.2 0.9 26

— BR

168 | Et 17.0 6.6 2.7

169 Bu 39 0.1 0.0

170 LF E 89.8 85.6 63.9 12.2
171 BR E 53.1 29.6 167 | 948
172 N He 22.6 17.1 13.0

Ty A E 80.5 64.6 28.8 39.3
174 FR Bu 81.4 72.9 39.9 166
175 10 63.0 49.7 20.2 65.6
176 | uFz 5 LF E 2.8 7.3 ~13.4

177 LF E 21.4 10.7 75

178 | wAE BR E 25.4 23.4 13.0

179 | FL E -37.1 581 | -120

180 | w2 WP E 225 45.7 982

181 E 76.1 74.1 471 141
182 R Et 82.6 69.8 45.2 Toesh
183 Bu 76.7 52.8 5.3 477
84 e H,0 65.2 47.1 44 | 517
Fr e E 83.4 76.7 44.0 17.2
186 = Et 64.7 62.5 55.3 9.1
187 Bu 85.0 825 71.2 7.0
188 .0 87.4 85.4 60.5 8.3
189 E 58.7 49.4 52 52.9
190 . Et 27.2 4l 117

Top | EETHT B Bu 32.3 2.5 15

192 | 0 52.4 31.2 115 94.3
193 LF E 334 18 179
194 | BEz el E 236 11| -186

195 Et 69 106 | -113

196 FL E 0.8 8.0 2.8
197 | E 2.7 101 | 57

198 | 2§ BR He 9.3 8.2 3.4
199 | Et 6.4 “119 | 122
200 | LF E 12.0 -33 184

201 | B2 WP E 6.3 27.2 27.8

202 | B LF 20.0 10.3 78
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203 He 18 0.3 16
204 Et 53.1 28.9 6.3 94.0
205 | E 30.9 22.8 18.1
206 | BR He 126 78 0.3
207 | Et 26.8 17.3 11.8
208 | W w= WP E 35.4 14.1 34
209 | W42l WP E 39.4 33.7 30.5
210 | W% WP E 3.7 -12.3 6.0
211 . LF E 6.1 19 14
Topp | TR BR E 16.4 1.3 83
213 LF E 34.1 12.3 9.1
214 BR E 145 11.0 6.1
“o15| LA e FR E 77.3 49.1 78 515
216 | SD E 10.8 9.9 9.2
217 E 12.3 71 52
218 LF He 13.2 4.2 5.1
219 Et 50.0 319 25
220 | E 318 12.6 9.6
21 He 165 85 0.8
Togp | 1A e Et 62.7 451 176
223 | Bu 23.6 71 25
224 | E 28.6 14.6 18.7
225 | BU He 0.2 0.1 03
226 | Bu 30.7 74 2.9
27 LF E 208 6.0 2.4
g ST BR E 56.5 312 25 873
229 | W olw] 1} WP E 80.5 64.5 0.3 40.9
230 LF E 14.2 138 5.1
231 | A RFEUE BR E 75.1 48.6 15.9 58.6
232 FR E 63.6 55.1 44.9 31.3
233 | A}t WP E 1.2 148 8.4
234 | Ab=Hl 9 vy | LF E 16.3 25.6 22.7
235 LF E 3.6 2.3 71
236 | E 69.8 457 22.0 61.2
1237 NEGE He 15 14.0 9.1
238 BR Et 81.1 745 27.1 29.3
239 | Bu 63.0 26.7 16.4 82.3
240 | 0 67.9 43.4 22.0 63.5
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241 E 57.6 44.1 24.9 71.8
242 | Et 84.2 505 4.0 49.4
243 | At LE Bu 782 535 -09 473
244 | .0 83.7 66.0 12.8 377
245 | BR E 8.0 0.4 1.3

246 E 77.3 705 125 35.8
247 | Et 714 55.8 22.4 30.7
248 R M 329 31.1 18.1

249 .0 89.8 88.4 88.0 5.7
250 | BR E 8.1 74.1 29.1 215
251 | FR E 20.0 14.1 5.2

252 LF E 26 59 45
253 | AU BR E 34 127 1.8
254 | FR E 9.7 -199 | -205

255 LF E -10.4 124 | 217
256 | A2 BR E 107 | -111 | -164

257 Et 0.4 5.0 7.3

258 | 22k BR E 0.2 32 8.4

259 LF E 311 22.5 36

260 . E 20.4 165 6.1
“opp | AT BR He 21.6 42 4.1
262 | Et 431 282 11.4

263 . LF E 7.0 2.0 2.2
“opg T BR E 79 -9.0 216

265 E 771 67.7 30.1 311
266 R LF | Et 70.0 419 | -186 | 638

267 0 9.9 338 | -20.1
268 | BR E 9.6 0.8 13.2
269 0 n LF E -16.1 0.2 45

270 BR E 0.6 0.8 05

271 . LF E 25 25 -10.4
o | AT BR E 433 21.1 8.4

273 L | LF E 15.8 117 85
g HEEIHT op E 10.2 7.0 157

275 E 426 32.9 2.6
276 | goun LF | Et 39.1 34.2 75

277 Bu 79.3 56.1 184 435
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278 | .0 1.0 106 56
279 E 94.0 91.1 57.1 8.8
280 | - 915 879 | 805 | 60
281 Bu 83.7 74.0 17.3 33.3
282 .0 125 156 2.8
283 E 82.2 76.8 50.7 9.9
284 | Et 57.2 15.2 5.1 91.3
285 | U . Bu 26.0 95 16.0
286 | H,0 720 62.6 333 | 327
287 BR E 18.3 28.0 12.3
288 LF E 22.1 5.1 4.2
289 E 165 0.2 =
290 . BR He 72 48 2.8
Togp | THLT Et 31 7.0 95
292 E 6.1 155 | 204
293 | R Et 1.7 0.4 16
294 LF E 48 38 6.8
295 | E 12.1 46 138
296 e He 12.2 3.3 3.2
297 | BR Et 34 11 -10.6
208 Bu 6.2 -13 2.2
299 | 1,0 1 154 | -172
300] LF E 107 | -108 | —204
301 FR E 2.0 57 6.9
302 | 54 RT E 8.4 7.2 1.1
303 | 4 WP E 59.3 32.1 30.2 82.9
B304 LF E 6.6 4.2 49
305 BR E 71 4.1 05
306 | W= WP E 9.2 29.3 5.0
307 | %% WP E 05 479 | -189
308 LF E 19 8.4 86
1309 | ol BR | E -32 58 | 59
310 FR E 136 10.3 148
311 E 73.4 62.1 113 40.3
312 LF He 55.0 435 3.8 79.0
313 | ok Et 22.1 18.2 6.3
314 BR E 60.3 28.4 119 | 840
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315 | He 21.9 10.8 1.3
316 Et 33.4 26.3 2.0
317 | .0 15.2 25 1.7
318 LF E -10.3 148 | -148
319 BR E 33.1 17.4 6.9
320 | FL E 2.4 4.1 -89
321 LF E 165 8.4 -39
322 | BR E 143 14.1 77
323 FL E 3.0 51 45
324 LF E 17.2 75 2.3
325 | BR E 21.0 13.1 31
326 FR E 73 4.2 47
EZI LF E 2.8 05 “13.2
328 BR E 5.1 3.3 75
329 LF E 139 55 -15.3
330 | S BR E 146 50 | -178
331 FL E 4.2 1.1 -20.2
332 | gEA=E WP E -20.9 324 25
333 LF E 25.6 13.0 0.0
334 4 E 70.2 51.8 309
335 He 86.7 785 26.3
1336 LF E 6.8 46 0.4
337 BR E 27.4 9.0 0.9
338 LF E 538 150 | -182
339 WP E 77 33.4 28.7
340 LF E 0.1 39 ~18.0
341 BR E -06 1.0 -15.2
342 LF E 85 131 | 258
3830 o | DR E 2.3 47 118
344 FR E 12.3 8.2 106
345 RT E 0.1 4.0 6.3
346 E 37.3 0.3 05
347 | LF He 1.3 -09 37
348 Et 2.2 05 8.8
349 | El E 11.2 3.8 8.2
350 | BR He 5.0 39 -05
351 Bu -39 162 | -164
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352 | RT E 8.2 75 -16.8

353 BU E 89 5.0 6.2

354 E 89.7 87.8 75.8 6.6
355 | . Et 925 85.0 76.1 6.5
356 Bu 84.9 78.0 68.3 7.3
357 L ens 1,0 87.3 85.7 79.1 6.4
358 E 61.8 60.7 34.1 33.8
359 - 60.7 56.1 313 | 403
360 | Bu 59.5 59.0 29.8 37.8
361 .0 46.1 46.4 23.7

862 LF E 10.4 14.3 18

363 BR E 103 | -110 | -112
EZIF E 2.2 110 ry,

365 BR E 106 -39 105

366 E 27.4

367 LF | Et 18.0 2.2 15

368 Bu 295 6.4 39

369 | _ . E 471 27.1 116
N He 150 47 0.1

371 BR Et 70.1 37.0 187 69.8
223 Bu 486 23.0 114

373 | E 6.0 07 -10.1

374 | = BR E 23.0 22.3 21.1

375 | A Aol WP E 169 | 566 | -247

376 | LF E -10.1 151 | -31.1

377 | AN E BR E 30 8.0 5.7

378 | RT E 0.7 -83 -10.2

379 | F TR SD E -29.2 -33.0 71

380 . LF E 29.4 19.3 10.1

T3y | TS BR E 267 166 131

382 | A7 LF E 19 0.9 1.9

383 E 23.1 22.7 117

384 | . . Et 455 16.9 3.3

El BR He 137 3.0 1.2

386 | .0 165 6.3 25

387 | A} WP E 17 -17.0 0.1

388 | #HE WP E 79 31.2 225
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389 g LF E 7.2 9.0 15
390 BR E 23.9 48 ~929.9
391 E 82.6 60.9 6.1 36.6
392 | He 10.0 78 0.3
393 | LF Et 57.4 489 22.9 58.0
394 | Bu 403 27.8 21.9
395 | e H:0 18.0 161 | -108
396 E 76.1 54.4 13.0 39.9
397 | He 384 17.9 5.0
398 | BR Et 765 62.9 28,5 27.7
399 | Bu 23.3 13.8 31
400 | .0 16.9 16.7 3.2
401 E 93.0 87.6 60.3 8.3
402 | . Et 30.9 32.3 16.3
03] TE BR Bu 45.2 46.1 23.9
404 | 0 53.0 48.4 22.2 67.8
405 | 274254 WP E 16.7 0.1 4.2
406 | M WP E 5.6 44.4 195 89.0
AT LF E 2.7 33 -18.4
408 BR E 0.3 25 117
409 E 239 | 921 6.9
410 . | & 16.7 42 -0.1
411 Et 72 0.2 5.4
412 H,0 0.8 53 79
413 E 89.1 68.9 37.6 25.9
Ay . LF | He 23.1 195 | 157
415 Et 476 31.9 12.8
416 | BR Et 41.0 23.0 12.6
417 E 0.6 bi0.1 P39
418 | el E WP Et 13.7 106 | -113
419 | Bu 2.4 0.2 19
0| s LF E 27.7 5.1 146
421 BR E 180 1.0 -10.9
422 LF E 73.4 59.4 15.0 37.9
423 | gie BR E 69.5 62.1 20.1 35.9
424 | FR E 82.3 80.9 726 18.2
425 | g} LF E 47 2.1 16
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426 E 845 765 37.3 17.2
427 | He 81.2 81.4 70.7 71
428 | BR Et 738 73.0 39.0 23.1
429 | Bu 776 61.1 23.9 38.2
430 | 0 68.1 42.8 15.3 64.6
a3 LF E 14.2 11.1 14.1

T3z | A BR E 17.0 125 196

433 ] _ LF E 6.7 15 3.6

Ta3q| ST aR E ) 52 2.4

435 | Fuhgi SD E 148 85 15

436 E 12.1 10.0 e

437 | Et 77.4 73.3 28.2 24.0
e LF

438 | T3P} Bu 44.9 38.4 188

439 | 0 34.2 19.7 10.2

440 | BR E 59.8 482 175 56.8
441 BR E 180 | -81.2 12.3

442 | g w ry 06 20 | 46

443 He 0.9 -13 15

Table 9. Summary of plants showing anti—elastase activity ICsy lower than 50

ug/mL.
Part ; Concentration 1Cs0
No. Plant Fraction
Used 100ug/ml | 50ug/ml | 10ug/ml | (ug/ml)
BEEE WP E 76.2 53.1 5.3 476
2 | oA LF E 777 61.1 9.2 41.9
3 | LI LF E 75.6 60.3 114 419
4 | Zours LF E 94.1 924 | 412 16.9
5 | 7wt & BR E 814 655 | 344 30.1
6 E 83.2 72.9 139 345
7 = .0 75.2 587 | 307 37.4
8 | yus E 83.2 766 | 198 31.2
9 | BR Et 76.1 69.6 46.0 16.7
10 | .0 85.3 814 | 572 89
11 LF E 78.6 584 | 203 33.1
12 | my BR E 861 | 715 | 367 | 173
13 Et 79.7 780 | 413 19.3
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14 .0 83.0 745 | 350 95.2
15 E 69.6 67.1 39.0 25.6
T T LE Et 765 57.4 14.2 43.0
17 | g BR Et 93.7 872 | 306 23.7
18 LF E 72.3 642 | 268 29.6
19 | HEed . E 705 | 389 | 345 | 429
20 He 96.9 948 | 444 113
21 | v LF He 83.4 56.2 19.2 49.3
22 E 88.8 824 | 389 15.2
23 Et 67.4 389 | 244 74.0
Ty | M 3 Bu 81.0 60.5 22.1 39.1
25 .0 765 56.3 59 44.9
% | = BR E 76.4 704 | 188 30.0
27 LF E 89.8 856 | 639 12.2
EA . E 805 | 646 | 288 | 393
29 Bu 81.4 729 | 399 166
30 E 76.1 74.1 471 14.1
31 LF Et 82.6 698 | 452 17.7
.32 Bu 76.7 52.8 53 477
33 | wezmyR E 83.4 767 | 440 17.2
34 - Et 647 | 625 @ 553 | 91
35 Bu 85.0 825 | 712 7.0
36| H.0 87.4 854 | 605 8.3
37 | Wolwupr WP E 80.5 645 | -03 40.9
38 | AL FR E 63.6 55.1 44.9 31.3
39 | APEE BR Et 8L1 745 | 271 29.3
40 Et 84.2 505 | -40 49.4
41 | 2 LF Bu 782 535 -09 473
42 | .0 83.7 66.0 12.8 377
43 E 773 705 | 125 35.8
44 | e LF Et 714 | 558 | 224 | 307
45 H.0 89.8 884 | 80 5.7
46 | BR E 82.1 741 29.1 215
47 | A= LF E 771 677 | 301 311
48 LF Bu 79.3 56.1 184 435
A | gous E 940 | 911 | 571 8.3
50 BR Et 915 879 | 805 6.0
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51 Bu 83.7 74.0 17.3 33.3
2, s . E 82.2 768 | 507 99
53 H.0 72.0 626 | 333 32.7
54 | ofi}s LF E 73.4 62.1 113 40.3
55 E 70.2 518 | 309 46.4
56 | TRUHT BR He 86.7 785 26.3 92.2
57 E 89.7 878 | 758 6.6
58 i Et 92.5 850 | 761 6.5
59 Bu 84.9 780 | 683 73
60 | EFU H,0 873 8.7 | 79.1 6.4
61 E 61.8 60.7. | 341 33.8
62 BR Et 60.7 56.1 31.3 40.3
63 Bu 59.5 590 | 298 37.8
64 LF E 82.6 60.9 6.1 36.6
65 | Sy BR E 76.1 54.4 13.0 39.9
66 Et 765 629 | 285 7 4
67 | ==t BR E 93.0 876 | 603 8.3
68  Frly LF B 89.1 689 | 376 25.9
69 LF E 73.4 59.4 15.0 37.9
70 | e BR E 69.5 62.1 20.1 35.9
71 FR E 82.3 809 | 726 18.2
72 E 845 765 | 373 17.2
Iyt L He 81.2 814 | 707 71
74 Et 73.8 730 | 390 23.1
75 | Bu 776 61.1 23.9 382
76 | Fy g LF Et 77.4 733 | 282 24.0

Table 10. Results of elastase inhibition activity for extracts and fractions.

Contents Total No. ICs < 50 pg/mL Percent (%)
Extracts and fractions 443 76 16.9
70% ethanol exts. 266 37 13.9
Hex. layer 45 4 3.9
EtOAc layer 62 15 24.2
BuOH layer 39 10 25.6
H2O layer 31 9 54.8
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Figure 10. Comparison of anti—elastase activites based on plants part used.

LE: leaf, BR: branch, FR: fruit, RT: root, FL: flower
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Table 11. DPPH scavenging activities for the plant extracts

Concentration
No. | Plant | T o0 T 100 50 0 | S(/:m%)
Used | ~tion (ug/ml) | (ug/ml) | (pg/ml) | (ug/ml) e

1 E | 538 | 491 448 | 415 | 1405

2 | AEUT BR | Et | 687 | 604 | 523 | 450 | 52.7

3 He | 411 390 | 387 | 406

4 | AZINYHE | BR | Et | 799 | 673 | 588 | 534 | 135

5 | sy RT | E | 451 42.1 394 | 406 | 4464

6 FL | Et | 727 | 638 | 560 | 494 | 338

7 E | 767 | 644 | 571 454 | 432

P Nl L T w9 | %16 | 725 | 599 | 108

9 pp B | 743 | 641 554 | 496 | 32.3
10 Et | 918 | 766 | 621 547 | 181
11| g2 BR | Bt | 959 | 87.1 736 | 613 55
12 E | 645 | 559 | 491 452 | 731
13 IF | Bt | 808 | 675 | 558 | 496 | 338
14 Bu | 50.1 459 | 434 | 432 | 2472
15 | S Et | 610 | 545 | 495 | 448 | 651
16 BROT Ry | 463 | 436 | 425 | 417

17 Et | 89 | 760 | 633 | 541 | 166
18 BU MHe | 195 | 459 | 412 | 401 | 2849
19 | %o =) BR | Et |.533,| 471 457 | 418 | 1844
20 | . . Et | 596 | 500 | 445 | 429 | 1263
o | TEANT | BROTE T 9 | 424 | 408 | 420

20 | BEz RT | Bu | 514 | 445 | 422 | 412 | 2220
23 | R BR | Et | 566 | 512 | 467 | 433 | 1075
24 E | 675 | 567 | 492 | 442 | 651
o5 | FINE L LE T soar | 674 | 573 | 404 | 306
26 IF | Bu | 588 | 524 | 473 | 919 | 919
27 E | 568 | 480 | 467 | 444 | 1562
28 pp | Bt | 8L7 | 692 | 596 | 521 | 212
29 | W] ThLpyt Bu | 665 | 549 | 477 | 454 | 90.3
30 He | 559 | 510 | 469 | 454 | 1123
31 gy Bt | 578 | 509 | 465 | 419 | 1139
32 He | 49.1 457 | 420 | 410 | 3994
33 AdgelU% | BR | E | 663 | 587 | 516 | 452 | 605
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34 Et | 867 | 79 | 628 | 547 | 197
35 E | 482 | 451 | 426 | 431 | 3303
36 | 2P U BR | Et | 554 | 505 | 461 | 450 | 1185
37 He | 456 | 435 | 406 | 395
38 LF | E | 528 | 476 | 450 | 439 | 1797
39 | &l E | 424 | 443 | 417 | 404
40 Et | 533 | 483 | 456 | 410 | 1688
41 LF | E | 565 | 490 | 456 | 432 | 1389
42 | ofghit pp L E | 497 | 447 | 426 | 434 | 2602
43 He | 529 | 484 | 453 | 445 | 1640
44 E | 488 | 447 | 431 | 409 | 2881
45 LF | Et | 564 | 514 | 483 | 447 | 96
46 He | 422 | 417 | 389 | 385
47 | AFza E | 419 | 402 | 398 | 387
48 BR | Bt | 593 | 515 | 472 | 427 | 1092
49 Bu | 461 | 424 | 416 | 400 | 3759
50 BU | E | 392 | 403 /| 388 | 387
51 E | 638 | 550 | 493 | 452 | 683
52 2744 U% | LF | Bt | 800 | 678 | 574 | 505 | 306
53 He | 528 | 468 | 437 | 434 | 1876
54 | #7143 %® | BR | E | 725 | 614 | 518 | 480 | 558
S ¢ LBt | 688 | 575 | 505 | 455 | 574
56 Bu | 460 | 422 | 400 | 419
57 | "gxge ¢ | B [/ 836 ] 674 | 576 | 506 | 20.
58 | vla] = Et | 483 | 461 | 444 | 394 | 3131
59 | oy LF | B | 497 | 460 | 427 | 420 | 2614
60 | v WP | E | 947 | 904 | 84 | 323
61 | /Make WP | E | 320 | 212 | 153 9.2
62 | MAe] WP [E | 270 | 139 I 135 8.1
63 | AFEx WP | E | 628 | 361 | 274 | 208
64 | AXH = WP | E | 650 | 594 | 426 | 373
65 E | 920 | 81 | 77 | 221 | 2.1
66 He | 501 | 486 | 372 | 286
67 LF | Et | 938 | 87.2 | 88 | 437 | 110
68 | A=AV Bu | 87.6 | 782 | 448 | 140
69 H.O0 | 671 | 425 | 260 | 101
70 BR | E | 84 | 749 | 717 | 307 | 237
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71 He 19.5 20.7 15.8 9.8
72 Et 94.9 90.8 64.2 21.0 28.5
73 Bu 89.8 79.7 599.4 18.7 34.5
74 H-0 34.8 o977 35.0 13.5
16 BR E 48.1 46.5 39.0 16.7
76 | LAt LF E 99.6 35.5 26.2 14.3
7 FL E 92.6 91.0 88.0 52.3 6.2
78 E £3.7% 90.6 87.0 37.8 12.8
79 He 16.6 15.5 13.6 12.2
80 Dz LFE Et 96.3 79.0 49.1 15.9 38.8
g1 |7 Bu 95.7 78.6 52.7 2.9 33.8
82 H-0 96.7 84.0 50.8 13.4 38.1
33 BR E ATH 215 18.7 15.0
84 | Ao LF E 94.1 94.1 94.6 50.9 9.7
85 LF E 46.3 32.4 19.7 9.8
86 | =T BR E b9.9 39.6 30.4 14.2
87 FR E 65.5 38.2 Bl | 114
38 E 86.9 86.9 34.9 92.5 0.7
89 r H-O 91.7 82.5 61.9 17.5 33.3
90 E 98.3 96.7 38.2 62.2 2.0
91 He 38.6 44.5 27.6 16.4
92 BR Et D38 92.6 87.8 85.9 5.4
% . Bu 98.6 91.8 B/ 4.1 2.8
94 = L H>O 91.8 90.3 75.6 26.9
95 E 92.8 92.3 90.6 83.0 6.3
96 He 85.7 30.9 67.4 23.8
97 FR Et 94.0 93.6 92.3 89.8 9.5
98 Bu 98.4 96.7 90.1 85.6 0.4
99 H>0 77.9 68.6 64.5 99.1 2.7
100 LF E 90.4 89.1 73.1 26.3
Gy
101 BR E 90.6 78.1 45.4 21.0
102 BR E 62.1 45.8 44.6 35.3
103 E 74.9 69.9 68.3 38.4 19.8
104 PE— He 25.3 25.3 20.5 1.6
105 LF Et 82.1 596.3 31.3 17.6
106 Bu 62.6 36.8 26.0 13.7
107 H>0O 69.1 53.8 24.2 15.2
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108 | 7AvkaimlZl | FR | E | 442 | 231 | 177 | 149
109 | Avpgyz=yy | LF | E | 814 | 492 | 272 | 108
110 | % BR | E | 946 | 913 | 685 | 256
11 | By BR | E | 930 | 744 | 488 | 222
H2 | LF | E | 99 | 936 | 917 | 229
113 BR E | 930 | 929 | 9.1 | 112
114 | w#ssee | WP | E | 846 | 659 | 443 | 180
15 e LF | E | 930 | 915 | 640 | 203 | 288
116 BR | E | 926 | 906 | 89 | 362 | 140
117 IF | E | 813 | 734 | 448 | 138
118 | Fau= BR | E | 972 | 536 | 463 | 206
119 RT | E | 378 | 205 | 200 9.1
120 E | 951 | 940 | 932 | 426
121 Et | 960 | 90 | 95 | 680 7.1
LF
122 | =g Bu | 954 | 93 | 937 | 598 85
123 HO | 421 | 524 | 421 | 170
124 BR | E | 950 | 939 | 928 | 335
125 E | 946 | 946 | 944 | 533 9.4
126 Et | 94 | 92 | 94 | 764 6.4
127 | 92U L By | %2 | %81 %5 | 565 8.6
128 H0 | 954 | 925 | 709 | 248
129 BR | E | 952 | 843 | 524 | 133
130 FR | E | 298 | 276 | 141 74
131 | )= BR | E | 920 | 768 | 585 | 155 | 370
132 IF | E | 8.3 | 8.7 | 509 | 253 | 2381
133 | =59 WP | E | 641 | 368 | 231 | 102
134 . LF | E | 489 | 305 | 182 | 133
135 | T BR | E | 497 | 312 | 229 5.8
136 IF | E | 8.2 | 88 | 80l | 385 | 148
137 | 52U BR | E | 736 | 392 | 312 | 179
138 RT | E | 370 | 223 | 150 95
139 LF | E | 987 | 98 | 797 | 720 1.2
140 | ® 6w BR | E | 871 | 756 | 731 | 405 | 161
141 FR | E | 774 | 756 | 140 | 110
142 IF | E | 85 | 83 | 803 | 328
143 | W= BR | E | 659 | 476 | 336 | 170
144 FR | E | 317 | 238 | 181 | 149
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145 E 90.1 86.1 73.0 26.0 24.1
146 He 34.5 20.5 18.8 136

147 LF Et 93.6 88.3 82.4 79.3 6.8

148 Bu 89.7 88.2 88.0 29.0

149 nl H>O 85.5 34.4 83.0 19.7

150 E 92.2 30.9 52.6 19.5 35.8
151 He 32.6 22.1 199 13.8

152 BR Bu 82.4 81.8 67.6 21.2 30.5
153 H-O 89.8 30.4 42.9 176

154 R o7 61.9 ol.3 43.5 5.9

155 | WA= WP E 68.7 38.8 24.4 X0

156 | ¥=x WP E 62.5 37.1 23.8 T1 4

157 E 94.3 92.5 91.7 51.9 6.1

158 Et 94.7 93.1 91.8 61.3 77

159 v sl BR Bu 94.2 92.6 98.7 78.1 6.1

160 H20 P21 89.9 78.3 155

161 LF E 90.9 89.2 83.3 32.2 T

162 | 2 BR E 91.7 91.0 384.7 34.9 9.6

163 FR o 90.9 67.7 39.8 18.7

164 | =d BR B 53.0 33.3 i 14.1

165 LF E 83.8 82.3 41.8 39.6

166 | E7}HA] BR 18, bl ¢ 44.2 44.1 33.2

167 RT E 92.4 o8.4 90.0 16.4

168 E B5.9 386.7 83.7 70.1 i3

169 = H>O v B 39.1 88.5 40.0 12.1
170 BR 5 Va3 02.4 19.3 8.0

171 wpo) 23 E 87.4 85.6 82.1 30.3 19.2
172 He 21.1 18.2 134 14.1

173 FR i 90.9 90.8 81.5 73.1 4.1

174 Bu 34.8 359 79.1 092.3 6.2

175 H>O 34.2 83.7 78.6 39.9 14.0
176 | W= LF E 89.5 87.5 27.9 8.8

177 | B BR E 91.4 34.3 71.4 29.3

178 | &% WP E 31.9 18.8 11.6 7.8

179 E 95.9 95.3 90.8 36.5

180 |y wp | Et 90.6 89.6 89.1 78.0 6.2

181 Bu 90.6 89.6 88.7 471 15.4
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182 HO | 717 | 446 | 265 | 106
183 | "] 4=¢] WP | E | 894 | 609 | 406 | 171
184 | w2 WP | E | 720 | 422 | 3715 | 222
185 | WAL} IF | E | 8.3 | 356 | 238 | 108
186 BR | E | 924 | 762 | 431 | 141
187 IF | E | 92 | 905 | 86 | 275 | 189
188 E | 96 | 950 | 918 | 489
189 Et | 903 | 832 | 868 | 461
BR
190 | " F7) Bu | 87.1 | 836 | 8L7 | 612 2.2
191 HO | 849 | 819 | 792 | 380 | 153
192 FR | E | 85 | 842 | 838 | 290 | 197
193 SD | E | 88 | 789 | 471 6.2
194 | Wz WP | E | 111 | 101 | 132 | 155
195 E | 938 | 937 | 937 | 513 9.8
196 Et | 956 | 9.0 | 939 | 440
197 L B0 | 048 | w42 | 928 | 404
198 | i1 HO | 922 | 923 | 911 | 416
199 | BEFTT E | 942 | 937 | 933 | 444 89
200 ap | Et | 92 | 958 | 984 | 548 89
201 Bu | 95.2 | 96 | 930 | 635 77
202 HO | 928 | 929 | 924 | 392
203 | . .. IF | E | 87 | 80 | 507 | 140
s0a | & T BR | E | 80 | 927 | 518 | 156
205 | B9 | WP | E | 936 | 932 | 95 | 483
206 E | 885 | 8.0 | 86 | 657 1.1
207 He | 877 | 87 | 621 | 139
208 LF | Bt | 949 | 921 | 85 | 820 6.6
209 | AHEFUR Bu | 960 | 936 | 892 | 758 47
210 HO | 906 | 878 | 290 | 101 | 483
211 BR | E | 89 | 87 | 818 | 346 | 167
212 FR | E | 8.1 | 791 | 616 | 306 | 27.1
213 | o ILF | E | 84 | 83 | 736 | 213
214 BR | E | 262 | 559 | 126 75
215 E | 878 | 841 | 86 | 556 46
216 LF | Bu | 915 | 882 | 870 | 527 59
A
217 H0 | 930 | 90.2 | 870 | 661 14
218 BR | E | 992 | 927 | 708 | 248 | 275
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219 Et 92.9 38.2 36.4 40.1 12.7
220 Bu 99.3 914 54.3 294 26.4
221 H20O 36.9 775 50.2 18.8 39.4
222 FR E 775 45.7 29.8 16.1
223 | AHEAE WP E 38.8 78.4 62.9 27.3
224 | Abz=d Iy | LF E 95.9 39.8 74.4 30.3
225 o LF E 49.9 31.1 16.3 -85
226 AT BR E 92.4 92.2 81.7 10.1 29.1
227 LF E 57.0 36.0 274 9.6
228 | AbxUH BR E 97.1 62.8 56.4 29.1 32.6
229 FR E 99.2 94.8 57.6 41.6 18.2
230 | Ak BR E 34.7 23.7 12.1 10.0
231 LF E 87.3 35.2 78.0 22.3 24.1
232 E 35.1 34.1 30.1 32.7 184
233 He 65.3 55.4 40.3 28.7

A W]
234 BR Et 99.2 98.6 97.1 54.5 282
235 Bu 7.6 72.8 445 19.0
236 H2O 99.3 100.0 93.3 45.8
237 E 95.2 94.6 4.5 35.6
238 LF Et 100.1 99.6 34.9 29.9
239 H2O 78.1 49.6 31.3 15.2
240 | A ES E 94.7 94.9 £ 3 40.0
241 Et 101.6 100.5 91.4 33.6
242 L Bu 100.3 101.8 91.2 36.3
243 H-0 96.4 4.4 47.3 20.3
244 E 94.7 93.1 93.0 57.7 3.7
245 Et 96.0 95.6 94.9 71.8 6.8
246 . Bu 95.8 95.2 94.8 55.9 9.1
2477 R H20O 93.9 92.3 65.1 176
248 E 94.6 93.5 73.6 51.0 95
249 BR Et 96.1 95.9 94.7 63.8 77
290 Bu 95.5 94.7 94.6 53.9 94
251 H20 93.8 93.3 90.0 244
252 o] LF E 7.9 59.8 35.7 11.1
253 BR E 91.1 91.2 65.1 179 30.2
254 | Al BR E 93.5 94.3 94.1 36.9
205 | AU LF E 95.3 93.7 74.4 29.6
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206 BR E 37.5 21.2 189 16.9
257 E 93.4 92.1 86.2 0.8
208 He 61.0 43.4 15.7
259 | 4 RT Et 95.6 94.8 91.8 4.4
260 Bu 96.1 95.6 83.0 6.4
261 H>O 93.7 92.9 36.0
262 | 79 WP E 74.1 44.6 28.7 11.7
263 A LF E 24.9 17.0 9.3 3.5
264 BR E 19.8 13.4 9.2 -12.9
265 | 4H & WP o7 24.0 I'7.8 2.1 7.3
266 | &2t WP E 86.5 4.0 33.6 10.4
267 LF E 97.5 95.4 80.1 98.7 5.1
268 | & HRgol BR E 91.8 49.3 26.6 20.3
269 FR E 83.3 37.6 19.6 124
210~ FL I 83.0 69.3 34.0 10.2
2%k LF E 53.4 47.0 41.6 33.7
272 | oo}g BR E 20.3 19.6 18.2 11.6
2173 FR E 74.2 ol.3 33.9 17.8
274 ow LF o 85.8 96.8 33.1 14.3
245 BR B 89.8 384.5 5 18.5 36.2
276 | SEAF WP E 61.5 40.9 o 18.0
277 PRI LE I8, 64.2 38.5 8 -1.3
278 BR E sl 91.6 39.9 149 24.5
279 49 LF E 00.5 22.6 20.8 8.2
280 BR 1 48.4 22.6 21.8 6.6
281 | A& WP 5 39.5 21.0 129 6.3
282 LF E 74.9 70.7 44.3 139
283 A4 uko] 2 A BR E 60.2 40.4 30.5 30.9
284 FR ) 61.5 40.2 41.6 30.0
285 RT ¥ 65.3 38.5 21.7 135
286 E 97.0 96.5 82.9 374
287 Et 95.9 94.0 89.9 81.8 2.9
288 LE Bu 96.0 92.8 38.6 90.2 9.2
289 EX-RER-1 H>O 95.2 92.9 91.1 43.5
290 E 96.8 96.9 92.9 62.9 7.9
291 BR He 64.7 44.4 30.0 17.7
292 Et 97.2 95.3 94.3 89.2 0.4
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293 97.1 94.6 94.6 70.8 6.9
294 96.4 95.4 90.7 45.1

205 | FAHA LF E 33.2 19.6 15.3 8.8

296 | ¥} BR E ol.8 29.6 194 9.8

297 | 5 BR E 95.5 88.6 71.8 29.8

208 | Ao WP E 30.6 47.4 21.5 119

299 LF E 86.3 85.0 61.8 172

300 E 99.3 88.7 99.2 02.2 0.4
301 BR He 98.5 49.5 36.6 28.1

302 Et 93.4 65.7 61.5 26.7 31.9
303 RT E 83.5 67.2 40.5 20.9

304 LF E 94.3 92.9 85.6 12.0 26.8
305 BR E 3% 91.4 63.8 158 31.5
306 WP E b2.9 33.0 31.1 18.8

307 WP E 25.4 17.3 12.8 9.1

308 LF F 49.9 33.7 19.7 15.0

309 BR E; 52.4 32.1 25.0 2.3

310 R LF E 93.2 91.8 37.6 24.5 20.3
311 BR E 94.3 92.8 39.9 29.7 18.0
Sk E 95.7 95.2 34.3 41.5

313 30.3 0.0 20.8 18.1

314 | S BR 95.6 95.2 B 592.5 94
315 95.8 94.8 92.0 73.5 6.8
316 91.8 89.5 61.7 29.8

317 | EMATA WP E 39.0 62.1 93.9 26.3

318 | 29 WP £ 92.8 93.6 93.0 46.7 13.0
319 294 LF E 63.1 61.4 4.9 40.2 30.4
320 BR E 93.7 38.7 #7.9 5.1

321 LF E 99.7 96.3 87.1 82.2 0.7
322 | Fope v BR B 86.9 79:0 70T 23.8 20.5
323 FR E 38.0 90.2 ol.5 26.8 42.0
324 LF E 71.2 46.5 26.6 13.3

325 BR E 93.7 85.0 53.1 199 33.8
326 LF E 90.4 70.9 39.5 21.5

327 BR E 90.6 81.3 46.1 214

328 E 85.0 79.6 43.8 9.1

329 LE He 37.7 12.5 0.8 3.5
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330 Et 95.1 95.0 72.4 42.3 10.4
331 Bu 92.2 90.2 88.3 30.9 16.9
332 H20 87.9 86.7 83.3 179 20.8
333 BR E 38.4 36.5 85.0 36.3 14.9

Table 12. Summary of plants showing DPPH scavenging activity ICso lower
than 10 pg/mL.

No. Plant Part il 200 Cl(g)r(;centra:(()) ’ 10 =G
Used tion (ug/me)
(ug/ml) | (ug/ml) | (pg/ml) | (ug/ml)
1 g2 BR Et | 959 | 8.1 | 736 | 613 | 55
2 |zt FL E 926 | 910 | 880 | 523 | 62
3 | Bojus LF E 941 | 941 | 946 | 509 | 97
4 LF E 869 | 89 | 849 | 525 | 57
5 E 983 | 967 | 82 | 622 | 20
6 BR Et 933 | 926 | 88 | 89 | 54
7 . Bu | 986 | 918 | 917 | 541 | 58
2R E 928 | 923 | 906 | 80 | 63
9 | o | Bt | 940 | 936 | @3 | 898 | 55
10 Bu | 984 | 967 | 90.1 | 86 | 54
R HO | 779 | 686 | 645 | 591 | 27
12 Et | 960 | 960 | 955 | 680 | 7.1
T3 SO L Bu | 954 | 93 | 937 | 598 | 85
14 E 946 | 946 | 944 | 533 | 94
15 | U LF Et | 964 | 962 | 954 | 764 | 64
16 Bu | 962 | %8 | 95 | 565 | 86
17 | "@&we LF E 987 | 968 | 797 | 720 | 12
18 | m} LF Et | 936 | 883 | 824 | 793 | 68
19 E 943 | 925 | 917 | 519 | 61
20 | B BR Et 947 | 931 | 918 | 613 | 7.7
o1 Bu | 942 | 926 | 987 | 781 | 61
2], LF E 909 | 892 | 833 | 322 | 75
23 | T F BR E 91.7 | 910 | 847 | 349 | 96
2NN LF E 999 | 87 | 837 | 701 | 13
25 FR Et | 909 | 908 | 815 | 731 | 41
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26 Bu | 848 | 829 | 791 | 523 | 62
27 | W%71U% | BR Bu | 871 | 836 | 817 | 612 | 22
28 | LF E 938 | 937 | 937 | 513 | 98
29 s E 942 | 937 | 933 | 444 | 89
3 BEFIT gy Et | 952 | 958 | 934 | 548 | 89
31 Bu | 952 | 96 | 930 | 635 | 77
32 E 885 | 80 | 86 | 657 | L1
33 | AlgEUE | LF Et 949 | 921 | 885 | 820 | 66
34 Bu | 960 | 936 | 892 | 758 | 47
35 E 878 | 841 | 826 | 556 | 46
36 | Al LF | Bu | 915 | 82 | 80 | 57 | 59
37 HO | 930 | 902 | 870 | 661 | 14
38 | AlH g BR Et | 992 | 986 | 971 | 545 | 52
39 | E 947 | 931 | 930 | 577 | 87
40 LF Et | 960 | 96 | 949 | 718 | 68
41 . Bu | 98 | 9%2 | %48 | 59 | 91
K- E 946 | 935 | 736 | 510 | 95
43 BR Et | 9.1 | 99 | 947 | 638 | 77
44 Bu | 955 | 947 | 946 | 539 | 94
=R ¥ E 934 | 921 | 862 | 58
46 Et 956 | 948 | 918 | 44
47 | &wrol LF E 975 | 94 | 8.1 | 587 | 51
48 Et | 959 | 940 | 89 | 818 | 59
49| M Byl 60 | 928 | 886 | w2 | 92
50 | 2= E 968 | 969 | 929 | 629 | 79
51 BR Et | 972 | 93 | 943 | 892 | 54
52 Bu | 9721 | 946 | 946 | 708 | 69
53 | AME BR E 993 | 87 | 592 | 522 | 54
540 L. . Et | %6 | 952 | 933 | 525 | 94
T | FEHE B Bu | 95.8 | 948 | 920 | 735 | 68
56 | FoiEluiE | LF E 99.7 | 963 | 871 | 82 | 57
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Table 13. Results of DPPH scavenging activity for extracts and fractions.

Contents Total No. ICs > 100 pg/mL Percent (%)
extracts and fractions 333 o6 16.2
70% ethanol exts. 191 22 9.9
Hex. layer 24 0 0.0
EtOAc layer 51 17 35.3
BuOH layer 36 15 41.7
H20 layer 31 2 6.5

12 rm
10 r
8 + -
6 +
a4 |
2 | allemn =
LF BR FR RT FL

O E BHe OEt OBu MH20

Figure 11. Comparison of DPPH sacvenging activites based on plants part

used. LF: leaf, BR: branch, FR: fruit, RT: root, FL: flower
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111 B I U T(L), E(L)
112 e E(S)

113 FE7PA

114 ko] g A

115 A ZAEA

116 M FE T(L,S), E(L)
117 | =L E(L,S)

118 R L

119 i T(L), E(S)
120 =9 =Y T(@), E(W), D(L)
121 AbELp - E(L,S), D(L)
122 i AU

123 STUT E(S), D(S)
124 W A€

125 S D(F1)

126 | 55 H] =2

127 Az

128 EH| U T(S)

129 AL L5 T(S)

130 | #= =3 o &

1B 7N = E(W)
| AR Q2

133 | Ay Bl oy E(W)

134 | ds7 A3 B Y

? is tyrosinase inhibition activity test

b

C

is elastase inhibition activity test

is DPPH radical scavenging activity test
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Table 15. Number of plants for a kinds of activities

Contents No. of family No. of species
Whitening & Anti—aging 1 1
Anti-wrinkle & Anti—aging 9 10
Whitening & Anti-wrinkle 8 9
Whitening & Anti-wrinkle 6 6
& Anti-aging

£ Acz deyt 1ea FEA4 29 448 93
kst @A = FEE HEA 28959 €40 5
(Figure 12).
70
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2L 50 |
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§ 40 |
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Tyrosinase Elastase DPPH

Dexts WMpartition

wu) g3 P 9
o]

7}sk=

g=59 g4o] &

elastase A&l A}

Aow et

Figure 12. Comparison of activities based on extration and fractions.
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AFANA A= AREES FAoa 75 FFEFE dEzA F83 AE
LS syl fske] 136€e AEAE AP, Bz Yo F 272
ZEAo tiEte] FEE A Th 70% ethanol F&

Tyrosinase 27| &4 Ado olgw FEE FoA g Ao 7} ¢
3 o] YEHT(ICs 133 pg/ml). °l& 7|E HWMARZ o]&FHI Q=
arbutin(ICsy 64.8 ng/mh <} vluste] -3t A4S Hola Ut} 35 FollA
= FUF A9 ethyl acetate =& A] 7HE Sk @Ado] YESTHICs 1.3 1
g/ml). °]= arbutin? Hlw S v Hold FHE& B Aolw, & thE H WA
el kojic acidICsp 6.2 ng/mhet vl S o 53 A S Hol= S & &
T A

Elastase 9 A €4 Add o]&d FE= oA 2FUT oA 7+ 5
g FAd o] YetwHdCs 6.6 ug/ml). g
ANA 7S -5 Aol YEETHICs 5.7 pg/ml). o= 7|E FERINAAZ o
|5 Ads NFAICy 26.3 pg/mhek BlaLsto] =3 4S5 ®oli vt

F4rst 23 DPPH &2 o] &35to] SAs . A3 o]8d F&& +
NA AbgFEu QoA 7 ek &4 o] YEFYHHRCy 1.1 pg/ml). 8 E
oA = AbEu 9] water oA 7HE 3 &4 o] YEFHTHRCy 14

Zdo R AgH =3 FEE(RCyxh 1.1 ng/mb¥ ascorbic acid

(RCs0 8.0 ng/mDot v gs wf 73 A4S Kol AS #2d + 9
FEEY Y5 &4 54 ZAHE AHEY, tyrosinase Al Ao A=
SEoA FAo] FA YERE AEo] EEE AAIZ Fof &Ado] ofajA| A
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E WY (Maackia fauriei)= &3 (Leguminosae)o] 3t YT uEo=w
ogegte] AFEd FAstE B otk L&A ey o] 8 mol| &

@) ol s1el AN W Ao o] wulo] Ui} o e AFA E:

=
WE,
ftlo
RS
sy
rlo
1=
o
fr
g
ot
5,
Ko,
rlo
fol
0%,
ol
rlr
o
-
—
N
e
Y,
<1
o,
H
o,
X
!
N
X

FEE&oE ARG H R

ST A B B HoR sgEZE AA oAl (-)maackiain, ononin, wistin,
daidzin, 2’'-methoxy-4'-hydroxyisoflavone-6-O—-3-D-glucoside, retusin, 4',7-dihydro-
xyflavone, genistein, afromosin, dehydroferreirin, 3'-methoxydaidzein, formononetin,
daidzein-7-4'-di-O-B-D-glucoside, formononetin-7-O-B-gentiobioide &©¢] 2] ¥ ¢
HaEoe] Az 2B 2o A medicarpine, 4'5,7-trihydroxy-6,8-diprenyl isoflavone,
4'5,-dihydroxy7,8-chromeno-6-prenylisoflavone, 1-hydroxy-2,3—chromeno—89-methyle
—nedioxy terocarpan 50| R ¥ o] HAt® o} 7x o5 Hul® EASo] de &

A ZAdes Bud vk Qo o] =folAes oW e HilHojXl  genistein,

o =

formononetin 2]l daiazein, tectorigenin, mirkoin, texasin, odoratin &= F7}%
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Figure 13. Photograph of Maackia fauriei.
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hexane fr.

water fr.
2.1 g)

EtOAc 7}

EtOAc fr.

water fr.
(5.5 g)

n-BuOH fr. water fr.
(0.9 g) (0.3 g)

Scheme 2. Procedure of extraction and various fraction from M. fauriei

branch.
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2-2. Compounds®] #2 4

2-2-1. Compound 1% compound 2¢] #2344

Ethyl acetate =9 & 4 g& 7IA 32 &4 Ae712 24

fajis)
o
ofs

A §e9

© 2+ hexane/ethyl acetate(1/1)E AF&3to] F 7719 fractions LA iL, ©]

of

fr. 4932 mg)E ©Al L3 2o +4 At S ste] 9789 fraction
58 A o] F fr. 6(1149 mg)S chloroform/methanol(1/1)& §vi= 3}
Sephadex LH-20 A#HS T3, doAx fr. 4-6-9(124 mg)¢t fr. 4-6-10
(115 mg)oll A compounds 13 compounds 25 A THScheme 3).

M. fauiriei EtOAc layer. (4g)

Silica gel C.C.
Fr.1(20mg) Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 Fr.7
Linoleic acid 29.6mg 158.5mg 932 mg 577.9mg 160mg 153.5mg
i )
Silica gel C.C.
Fr.4-1(14mg) Fr.4-(2 ~ 5) Fr.4-6 Fr.4-7 Fr.4-8 Fr.4-9
Linoleic acid . 114.9 mg 254mg 139.8mg 20.5mg
A - 4
Sephadex LH-20 C.C.

Fr.4-6-4 4—6— 4—6—
Fra-6-(l~3) boj o Fr4-6-6-~8) g 5 o 56m;° Fr.4-6-(11 ~ 12)
Linoleic acid ‘-
— Compound 1 Compound 2

Scheme 3. Isolation of the compound 1 and compound 2 from M. fauriei

branch
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2-2-2. Compound 33 compound 4 % compound 5 ¢ #&|¥A

Ethyl acetate + 8= 4 go 7MAa &4 742 A& Fd3AT. &8

il
o

© 2+ hexane/ethyl acetate(1/1)E & 3AA F 7719 fractions LAiL, ©]

of

fr. 4932 mg)E ©Al L 2o +=4 A HAEs stel 9789 fraction
S5 AATh o] F fr. 8(139.8 mg)S chloroform/methanol(9/1 — 0/1)& &vl=
3lo] Sephadex LH-20 AH-S a3k, Aozl fr. 4-8-3(17.2 mg) fr. 4-8-5
(9.1 mg)e} fr. 4-8-8(84 mg)ell 4 compound 37} compound 4 “L]3l compound

= AAHScheme 4).

M. fauiriei EtOAC layer. (49)

Silica gel C.C.
Fr.1(20mg) Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 .7
Linoleic acid 29.6mg 158.5mg 932 mg 577.9mg 160mg 153.5mg
-
Silica gel C.C.
.~ 1(1<mg) - Fr.4-6 Fr.4-7 Fr.4-8 Fr.4-9
Linoleic acid Fr4=(2~5) 114.9mg 254mg 139.8 mg 20.5mg
Sephadex—LHZO ‘
ey Fr.4-8-3 Fr.4-8-4 Fr.4-8-5 Fr.4-8-8
Fr.4-8-(1 ~ 2) o T R Fr.4-8—(6 ~7) 8.4m0 Fr.4-8-(9 ~10)

Y. Sy A _
Compound 3 - Compound 4 Compound 5

U

Scheme 4. Isolation of the compound 3, compound 4 and compound 5 from

M. fauriei branch.



2-2-3. Compound 6¢] & 34A

Ethyll acetate 8= 4 g& 743 &4 A48 A4S P90 &8
S 2= hexane/ethyl acetate(1/1)E &#HAIA T 709 fractions AN, o] F
fr. 6(577.9 mg)E 7FAaL chloroform/methanol(15/1 — 0/1)& fvl& 3}
Sephadex LH-20 ZH & 33ttt A3 fr. 5-5(40.7 mg)oll Al compound 65

A H(Scheme 5).

M. fauiriei EtOAc layer. (4g)
A — T ——

Silica gel C.C.
Fr.1(20mg) Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 Fr.7
Linoleic acid 29.6mg 158.5mg 932mg 577.9 mg’ 160mg 153.5mg

Recrystallization Sephadex LH-20

Compound 4

Fr5-5  f5-6  Fr.5-7 Fr5-8 Fr5-(9~11) Fr.6-12 Fr5-13 Fr.5-14 Fr.5-(15~16)
96.7 mg 1

Fr.5-(1 ~ 4) 40.7 mg 209mg 42.3mg 8.2 mg
| ' | |
- 4
Compound 6 Compound 1 Compound 2
Compound 4

Scheme 5. Isolation of the compound 6 from M. fauriei branch.
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2-2-4. Compound 7% compound 8 % compound 99 #7374

S

. &2
HAA F 7T fractions A, o] T
fr. 6(160 mg)E 7FAa  chloroform/methanol(8/1 — 0/1)& JulZ 3}
Sephadex LH-20 AH S T35ttt Aozl fr. 6-59F fr. 6-6(26.1 mg)> ol A
2 ¥ compound 41th 2o A fr. 6-8(12.4 mg)= compound 8°] At} o] A
o A1 mehtanol &mjol s AAH =] AR fr. 6-solid(8 mg)= compound 7

oAtk fr. 6-2(332 mg)S 7 & APAZeEIH I  (hexane/ethyl

Ethyl acetate T8 & 4 g& 7H4 3 &4 Ae714A 489S 73319
=

© 2+ hexane/ethyl acetate(1/1)Z

acetate/methanol = 1/1/0 — 1/1/1 — 0/0/1)E A8t fr. 6-2-5(8 mg)ol A

compound 95 A tHScheme 6).

M. fauiiel EtOAC layer. (40)

Silica gel C.C.

f | |
R rAE

Fr.1(20mg) Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 Fr.7
Linoleic acid 29.6mg 158.5mg 932mg 577.9mg 160 mg 153.5mg

Filrate

150mg Recrystallized |

Sephadex LH20 i
phadex |-6—so0lid (8mg), Compound 7
' I ' l I | I I
16-2 o Fr.6-5 F.6-6 Fr.6-8
S solira b SR oo 65mg  F67  124mg Fr.6~(9~10)
' Silica gel C.C.
MpOLIN
| Co d 8
Fr.6-2-5 Corrpound 5 ——
[
Fr6-2-(1~4) i Fr6-246~9)
Compound 9

Scheme 6. Isolation of the compound 7 and compound 8, compound 9 from

M. fauriei branch.



2-3-1. Tyrosinase Inhibition test

FEE 2 RIEE=3 EEE compoundso] W3IF tyrosinase A& AL
mushroom tyrosinaseE ©]43le] DOPA chrome¥ < $&3o] A 9P
Buffer= 0.1 M postassium phosphate buffer(pH 6.8)S AF&3t3aL, A& 7]
A &M L-tyroisine(L-3[Hyroxyphenyllalanine) S A}-&3Fth. A &dHH S buffer
1.0 mL(ppH 6.8), sample 0.9 mL(20 mg/mL), L-tyrosine(0.3 mg/mL) ImlL,
mushroom tyrosinase(1250 units/mL) 0.1 mL& ¥ i, 37ColA 107+ w3 A171
%, 480 nmelA UV/Vis #33FE=AE ol &ste] F3=E5 SASUHY F5&

2 28s Alss 300 pg/ml, 100 pg/mL, 50 pg/mLe] w2 Zb7t SA S

M

g &H compoundE9] e Al59 FEE 100 pg/mLF-E A Z&e] diution A
A SA4sAT. AFEE RO 2+ arbutin(20 mg/mL), kojic acid(20 mg
/mL)S& AR&-3F T

N

2-3-2. Compound 89] W& &% ZAA A9

Compound 8% 7FA1 ¥H& &£x& HAAs7] et 7149 s&

)

ol

compound 89 F%E W3AI7|HA tyrosinase A3 FA HA AFPS A et
At 7149l tyrosine® %%+ 02 mM, 0.3 mM, 04 mM, 05 mM, 0.6 mM=E
H3lA| 7 a1, A& Al compound 8¢ FE&
pg/mLE WA 7|EA SA5AT B4

4 23 s $Ls S,

re/mL, 0.25 pg/mL, 05 pg/mL, 1

0
g do] e tyrosinase A3

P
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31 2% ¢ 8 BHEE B4 23

EHUF 7FA ] 70% ethanol F=& % =& s}l tyrosinase A3l &

A EZAE9] ethyl acetate =2

=
ol¢} #&#H3 AFE Figure 140 e AT

100 1

80

Arbutin Exts. Hex fr. EtOAc fr. BuOH fr. H20 fr.
Extracts

Inhibition (%)

|B300ug/mL M 100ug/mL O 50ug/mL |

Figure 14. Results of tyrosinase inhibition activity for extracts and fractions

from M. fauriei branch.
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3-2. &M A ERE Reld HEEY T

BN

2%

3-2-1. Compound 1% compound 22 +% &4

Compound 1% 29| FxE <37 $1stel 1D NMRS! 'H-NMR(CD;OD,
400Mz) ¥} “C-NMR(CD;0D, 100M1)& 274 3l ch,

Compound 1¢] g 'H-NMR spectrum(Figure 15)& A3 B § 3.8504] 3
7h€] protone] singlet® WELFE Ao® Hol A4 Ao 9= methyl7] 7} A&
S 5T F Ak § 6370H, s, H-8)oll A signale] &= Zlox Ko}
A-ringol Al & proton¥} coupling 34 ¥+E methin?] 7} Ao+ AS =&
T AT C-ringd H-2', 6/ ¥ H-3', 5’ 77 § 7.36(2H, d, J=87 Hz), §
6.84(2H, d, J=8.7 Hz)°llA ortho coupling< 3}aL o] ##HUY. § 64 ~
1

off

74004 signale] = A O R Ho} aromatic ring®] UL & F AJT =
§ 8.02 H9l single® YEI}E peaki= isoflavone =24 2ol A 2o ¢ %]
proton®] conjugation ¥°] YElYE= EA peakelth. weElA isoflavone & E 2
g3 EdS =3 4 9t} Compounds 2] e 'H-NMR spectrum(Figure
17l = 6§ 3.85 F9] signale] AFebAla § 6.19(1H, d, /=2.2 Hz)oll A signal
o] Fely At YA FEo 3t signalS compound 13 53}t
Compound 1¢] ta “C-NMR spectrum(Figure 16)94 14712] carbon signal
o] #AAHJ I § 1826914 17019 carbonyl”]ol 7]913}= signale] #E St
3t carbon peak®] A EFEo R Hol § 13149 116.3°14 WA o] ¥ += carbon©]

-

NS & F AdUem, chemical shift gke] § 95 ~ 160 FHJ Ao= Ho}
aromatic ring®] U< & F AAJTE § 60.994] signale] YEIUE Aoz H
o} methoxyl’} &< o=3 4 Ad9drh. Compound 291 Wisk “C-NMR
spectrum(Figure 18)° 4+ 1370¢] carbon signale] 2% %13l compound 13}
M-S o § 60.9914 YEFSE signale] YERA] @2 Aoz delE )

olAel A8 E F3gta] & uw, compound 1 isoflavone &7 2] C-5, C-7, C-4’
Aol -OH71& 7FAaL 9lal, C-6 $1Ael -OCHy71& 7FA= 5,74 -trihydroxy

~6-methoxyisoflavone, = tectorigenin® (Figur 26)2.2 J+% %4 39 tH(Table
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16). Compound 2 compound 1914 C-6 X -OCH;7|7} §l= dH Y
isoflavone® ©] #2159 31, 7,4 ~dihydroxyisoflavone$! genistein™ (Figur 26)2.%
T% %A &dtHTable 16). Tectorigenin® <B|UFolAE Loz 2l

etz ol

_89_



~ 8,041

L
T

bR
B )
B.4242

1%

Figure 16. BC-NMR spectrum of compound 1 in CD3;0D.
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Figure 17. "H-NMR spectrum of compound 2 in CDsOD.
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Figure 18. BC-NMR spectrum of compound 2 in CDsOD.
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Table 16. NMR spectroscopic data® for compounds 1 and 2

Compound 1%

Compound 2%

e Sy (multi, J Hz) 8¢ (ppm)  6u (multi, J Hz) Sc (ppm)
9 8.02 (1H, s) 154.6 803 (1H, s) 154.7
3 124.0 124.6
4 182.2 182.1
5 154.4 1638
6 1335 6.31 (1H, d, 2.2) 100.1
7 158.7 166.9
8 6.37 (1H, s) 95.7 619 (1H, d, 2.2) 94.9
9 155.4 1588
10 105.7 105.9
1 1235 123.4
2" 736 (2H, d, 87) 131.4 7.36 (2H, d, 8.8) 131.4
3 684 (2H, d, 87) 116.2 6.84 (2H, d, 8.8) 1162
4 161.7 159.8
5 684 (2H, d, 87) 116.2 6.84 (2H, d, 8.7) 116.2
6 736 (2M, d, 8.7) 131.4 7.36 (2H, d, 8.7) 131.4
1 3.85 (3H, s) 60.9

314, C NMR spectra were recorded in CD’0OD solution at 400 and

_92_
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3-2-2. Compound 3, 4, 5, 6, 79 +% &4

Compound 3, 4, 5, 6, 7¢] %% <la7] $15te] H-NMR(CDOD, 400Mk) 2}
“C- NMR(CD:OD, 100Mp)& SA3te] 725 oSatglaL, £d3% tzste] &4
39tk o)5e  7+7b 7-hydroxy-6,4'-dimethoxyisoflavone?l  afromosin®(3),
7-hydroxy-4'-methoxyisoflavone$! formononetin24)(4), 7,4' —dihydroxyisoflavone
9l daiazein®(5), 6,74’ trihydroxyisoflavone$! 7-O-methoxyafromosin®(6),
6,7-di hydroxy-4'-methoxyisoflavone$! texasin®(7)2.2 =A%t} Daiazein
7} 7-O -methoxyafromosin 18] 31 Texasine EH|YUFdA = Aoz ¥
EdEo|t) olE g3&Eel tlgk NMR spectroscopic data®t 7+3E Table 17 -
19, Figure 26°] YEY AT}
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Table 17. NMR spectroscopic data® for compounds 3 and 4

Compound 3%

Compound 4%

e &y (multi, J Hz) 8¢ (ppm) & (multi, J Hz) Sc (ppm)
9 8.14 (1H, s) 1546 8.35 (1H, s) 154.7
3 125.7 124.6
4 177.7 182.1
5 755 (1H, s) 105.4 796 (1H, d, 86) 1638
6 1486 693 (1H, dd, 22, 8.6) 100.1
7 154.9 166.9
8 6.92 (1H, s) 104.0 686 (1H, d, 2.2) 94.9
9 154.4 1588
10 117.9 105.9
ik 1237 123.4
2 746 (21, d, 8.8) 131.4 750 (2H, d, 8.8) 131.4
3 697 (21, d, 88) 1148 6.98 (2H, d, 8.8) 1162
4 151 .1 159.8
5 697 (21, d, 8.8) 1162 6.98 (2H, d, 8.7) 116.2
6/ 746 (21, d, 88) 1314 750 (2H, d, 8.7) 131.4
1 3.95 (3H, s) 56.6

12 3.82 (3H, s) 55.7

a1 BC NMR spectra were recorded in CD’OD solution at 400 and
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Table 18. NMR spectroscopic data® for compounds 5 and 6

29) 28)

Compound 5 Compound 6
A (multi, J Hz) §c (ppm)  u (multi, J Hz) 8¢ (ppm)
2 8.12 (1H, s) 154.8 790 (1H, s) 154.6
3 126.1 125.2
4 178.4 176.0
5 8.04 (1H, d, 8.8) 128.7 i .S4H 4% 105.5
6 6.93 (1H, dd, 2.2, 8.8) 116.6 148.6
7 164.7 155.1
8 6.83 (1H, d, 2.2) 1034 6.91 (1H, s) 100.0
9 159.9 #8551
10 1184 120.1
1’ 124.5 125.8
2! 7.35 (2H, d, 8.8) 131.6 745 (2H, d, 8.6) 1314
3 6.84 (2H, d, 8.8) 1164 6.96 (2H, d, 8.6) 114.9
4’ 159.8 161.2
* 6.84 (2H, d, 8.8) 1164 6.96 (2H, d, 8.6) 1149
6’ 7.35 (2H, d, 8.8) 131.6 745 (2H, d, 8.6) 1314
11 3.94 (3H, s) 56.6
12 3.81 (3H, s) 55.7
13 3.64 (3H, s) 51.9

314, C NMR spectra were recorded in CD?0OD solution at 400 and 100 MHz, resoectively.
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Table 19. NMR spectroscopic data® for compounds 7

28)

Compound 7
No.
Sy (multi, J Hz) Sc (ppm)

2 8.28 (1H, s) 152.4
3 1229
4 182.1
Gy 6.94 (1H, s) 104.6
6 147.0
7 151.6
8 743 (1H, s) 102.7
9 152.9
10 116.2
1’ 122.8
24 7.38 (2H, d, 8.6) 130.1
3 6.80 (2H, d, 8.6) 1149
4’ 1579
o' 6.80 (2H, d, 8.6) 1149
6’ 7.38 (2H, d, 8.6) 130.1
11 3.85 (3H, s) 00.8

a IH, BC NMR spectra were recorded in CD’0D solution at 400 and 100 MHz, resoectively.
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3-2-3. Compound 8¢ +% &7

Compound 8¢] %% 2el3t7] $13ke] 1D NMR<S! 'H-NMR(CD;OD, 400M)
7} PC-NMR(CD:OD, 100Mk), DEPTE =43t%13, 2D NMR$! HMBC, HMQC
= S48k

Compound 8¢ W& 'H-NMR spectrum(Figure 19)& A#BWH § 2799 §
3.24°014 2709 proton®] doublet of doubleto. = Z}z} YE}E= Zo = Hol
methylene”] 7} &5 A= F AAJT § 5.90~5.92(1H, m)oll A 1719 proton
o] FA¥= Ao R Hol methinZ]7} Avte= AL 452 = AAH C-ring 9
H-2', 6/ 2 H-3', 5’2 77} 6§ 6.84(2H, d, J=86 Hz), § 6.60(2H, d, /=8.6 Hz)

[e)

o) A] ortho coupling< 3t3 thAS o] Fa 9So] BAHYTLH § 64 ~ 7.3904]

o

signal®] 9 & ASZ KO} aromatic ring®] IS & F AT, JEFgOE B

o} 871¢] proton®] ASE dAF5T F AJAT} Isoflavonee] 54 peaks LHEFLA]

Compound 8¢ t3a ®C-NMR spectrum(Figure 20)9 4] 16712] carbon signal
o] &P, § 177.3914 1709 carbonyl”]el 7]Q18}= signale] #ZHE drt.
5l carbon peak®] AEZEo = Hol § 131.9¢ 115994 thH o] == carbon©]
AeS & F Ao, chemical shift gke] § 100 ~ 170 G S A= Ho}
aromatic ring®] &< &4 F AdArh § 85994 signale] LEL}E How H
ol methin7]7} &S A5 4 AU, § 39894 YUElL}= signale 135°
DEPT (Figure 21) =74 A3 methyleneZ| 7} 9155 &<ls3itt

Aromatic ring® methin7] 1] 3., methylene”] ¢ A4S &3ty ¢t
o] HMBCE =43t 23 H-12a(6 2.79)¢ C-11(§ 859), C-1'(§ 127.8) and
C-6'(6 115929 #sz&s g F AAoh =3k H-12b(8 3.24)¢F C-6'(8
115.9) Atole] 45283 H-11(6 590~5.92)3 C-3(§ 112.6) Alole] F& 285
gl st A tH(Figure 22).

olxe] AgE FE¥s & w, compound 8 B-ring®} C-ring A}e]ol
~CHCH,-7} 91459 9l bishomoflavone$! mirkoin® (Figure 22)0.2 +% %
4 = A3 (Table 20), Mirkoin> EH| YoM = o2 Lgd g3tEo|th
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Figure 19. 'H-NMR spectrum of compound 8 in CD3;0OD.
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Figure 20. BC-NMR spectrum of compound 8 in CDsOD.
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Figure 21. 135° DEPT spectrum of compound 8 in CDsOD.
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Figure 22. HMQC(up) and HMBC(under) spectrum of compound 8 in CDsOD.
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Table 20. NMR spectroscopic data® for compound 8

Compound g%

e &y (multi, J Hz) Sc (ppm) HMBC (H—C)
y 1686

3 611 (1H, s) 1126

4 177.3

5 728 (1H, d, 9.3) 1323 C-2, C-7, C-10
6 641 (1H, dd, 2.2, 9.3) 109.3

7 159.9

8 643 (1H, d, 2.2) 104.1

9 163.4

10 110.9

1 127.8

0" 6.84 (2H, d, 8.6) 131.9

3 6.60 (2H, d, 8.6) 1159 c-1'

4 157.4

5" 6.60 (2H, d, 8.6) 1159

6 6.84 (2H, d, 8.6) 131.9 C-4'

1 590~592 (1H, m) 85.9 c-3

12a 279 (1M, dd, 56, 14.9) 39.8 C-11, C-1', C-6'
12b 324 (I, dd, 34, 14.9) 39.8 66’

3 14, BC NMR spectra were recorded in CD’OD solution at 400 and 100 MHz, resoectively.

Assignments were based upon HMQC, HMBC experiments.

- 101 -



3-2-4. Compound 99 +% A

Compound 99 F+%Z #213}7] ¢38te] 1D NMRS 'H-NMR(CDsOD, 400Miz)
7 “C-NMR(CDsOD, 100Mz), DEPTE Z43}%1, 2D NMRS! HMBCE =43}
ATH.

Compound 99 W& 'H-NMR spectrum(Figure 23)& A3 B § 3939 §
401014 671¢] proton®] singlet® & Z}zZ} YEly+= Ao 2 Hol 27§29 methoxy
717F d&& o=8 £ gArt § 69204 1719 proton doubletlZ UEFL}E
sighal© 2 Ko} aromatic ring®]l U+ methin7]7} At AS 4= + AA
ok 6§ 6.93(1H, s), 6§ 7.11(1H, dd, J=2.2, 83 Hz), 6§ 7.13(1H, d, J=2.2, Hz), &
766(1H, s)oll A signalE°] d+= AL = Hol aromatic ringol| U+= protons©]
ANSS =3t & At § 7.93(1H, s)ollA YEFUE signale isoflavones] &
’d peak= A= AL, compound 1-7o A WEFYE A F 22 C-ringoll 4] o
A TEE UEYA &

Compound 9] ta ®C-NMR spectrum(Figure 24)9l4] 17712] carbon signal
o] AP, § 175.7914 1709 carbonyl”]el] 7]%18}= signale] #2HE 2t}
Chemical shift gto] & 100 ~ 170 990 FH o= HO} aromatic ring®| A=
& AT 6§ 56.59F § 56.001 4 YEIY = signal methoxy”Zl ¥ & &35S

t}. proton spectrumol A thA S o]Fi= Z O R HO|E peak:s Ho| A &gk

o

C-4', C-5o=m AFHY, ztzke] #8759 ded ddAE 9T 71 8l
ATk Aromatic ring¥} ol #&7|E9 dZAnEE FAsr] fste] HMBC
(Figure 25)& =743 23, H-11(6 3.93)¢} C-6(6 145.4)=2 9] Haz&& AT
T U3, H-8(5 6.98)2F C-6(5 145.4) 18]31 C-10(6 117.9) Alole] F & 285
el & g AT E7 H-12(6 4013 C-4(8 146.6) Ateole] Fx48S =<l
akeltt.

'H-NMR, “C-NMR, HMBC spectrum &<l A}, compound 9% C-7% C-5'
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of 271¢] -OH7} ZAjt¥ o] flaL, C-63 C-4'°l 27H¢] -OCHz7} A3+
7,5'-dihydroxy-64’ -dimethoxyisoflavon, = odoratin® (Figur 26)2.2 -
= AtH(Table 21). Odoratin< &EH|UFoll A= AFo= 2 ¥ st§Eo|T
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Figure 23. '"H-NMR spectrum of compound 9 in CDs;OD.
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Figure 24. BC-NMR spectrum of compound 9 in CDsOD.
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Table 21. NMR spectroscopic data® for compound 9

31)

Compound 9
No.
Sy (multi, J Hz) 8c (ppm) HMBC (H—C)
2 793 (1H, s) 152.3 C-1
3 124.2
4 WOl
5 7.66 (1H, s) 104.8 C-4
6 1454
i 151.3
8 6.98 (1H, s) 102.6 C-6, C-10
9 152.5
10 1179
1’ 1254
2 7.11 (1H, dd, 2.2, 8.3) 121.0
¥ 6.92 (1H, d, 2.2) 110.6 Cc-1, C-%
4! 146.6
" 1455
6’ 713 (1H, d, 2.2) 115.2
11 393 (3H, s) 56.5 C-6
12 401 (3H, s) 56.0 Cc-4'

3 14, BC NMR spectra were recorded in CD’OD solution at 400 and 100 MHz, resoectively.

Assignments were based upon HMQC, HMBC experiments.
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HO o HO 0

H3CO
OH o OH O
L - OH
Tectorigenin (1) OH Genistein (2)
HO o

Hs;CO

0 O
OCH, OCHs

Formononetin (4)

HsCO 0
HsCO
0
OH OCH,

7-O-methylafromosin (6)

Afromosin (3)

HO o

O
Daidzein (5)

HO o o

HO

o
Texasin (7)

HO

Mirkoin (8)

Figure 26. Structures of isolated compounds form M. fauriei branch.
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3-3. 44

3-3-1. 1-99] sF=c9 24 23

S A ERY P - e,

afromosin, formononetin, daiazein, 7-O-methoxy-afromosin, texasin, mirkoin,

4% 7719 = tectorigenin, genistein,

ordoratin £9 ™3} tyrosinase A3 &S =43 A= Figure 272} Table

239 Yttt o] s EE F
Zdo 2 AFR3E arbutin(ICsy 64.8 pg/ml) Ertl 53 &4S

tectorigenin, genistein, daiazein, mirkoin< Tt
Rt
neA 2 & de 3l kojic acid(ICs 6.2 pg/mL)et H] L g
2 o A9 FAFAL $5E BYS RAT

ot

tectorigenin, mirkoin-<

100 1 /-/.’I
— 80 r
Pos
c 60
©
Q 40 r
L
S
20 1
0 1 1 1 ] 1 1 1 ]

0.78 1.56 3.13 6.25 12.5 25 50

Concentration (ug/mL)

—&— Arbutin
+3
7

—— Kojic acid
_._4
8

1 Al
——5
9

Figure 27. Results of tyrosinase inhibition test for isolated compounds from

M. fauriei branch.

- 108 -



Table 23. ICs value of isolated compounds from M. faruiei branch

Compounds 1w
(pg/mL) mM
Tectorigenin 6.1 0.020
Genistein 8.9 0.033
Afromosin 117.8 0.395
Formononetin 206.3 0.770
Daidzein 10.4 0.041
7-O-methoxyafromosin 164.6 0.527
Texasin 137.2 0.480
Mirkoin 1.4 0.005
Ordoratin 229.1 0.729
Arbutin 64.8 0.238
Kojic acid 6.2 0.045

3-3-2. Compound 8¢ &4 A3 28 =4

Compound 8(mirkoin)®] &%=9} 7] 22l tyrosined] == WHIAZ|HA T3

Ao, doln Ang olgdtel Al UF FAE @ S

k1
il
N

A2 et G Tyrosined 58 xZ0 2 31, £5E y=O
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=

2krth 9 Figure 289 x¢ v

= A tH(Figure 29).

iy

3| Al I(mirkoin)& 7] & S(tyrosine)$} v}

B A

W I-

o] 2o wHYH So Il 24e 2

1

-9

. oA, S

2ol e Al 7Fq A (reversibly) 0. =

= 8
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S
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Figure 28. Results of tyrosinase inhibition test for isolated compound 8.

140.00
120.00
100.00
A=
E 80.00
Yo}
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>
40.00
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L % 1 1 1 1 1 1 |
—2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

1/[L~tyrosine], mM ™"

Figure 29. Lineweaver-Burk plots of mushroom tyrosinase and L-tyrosine

without(4p) and with mirkoin(@)0.25ug/ml, (&) 0.5ug/ml, and (Hl)1lug/ml
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M. fauriei 7}A 25 tectorigenin, genistein, afromosin, formononetin,
daiazein, 7-O-methoxy-afromosin, texasin, mirkoin, ordoratin® % 97§¢] 3}3
Eol ®g-5A HAY. EHH  tectorigeinin®  daiazein, 7-O-methoxy-—
afromosin, texasin, mirkoin 1# i1, odoratin> &H|UFolA= Aoz E84d
EAdolth, E¥H 3%EELS mushroom tyrosinase A AMS stgla, 7 4
7} tectorigenin(ICsy 6.1 ug/mL), genistein(ICsy 8.9 pg/mL), daiazein(ICsy 10.4 pug
/mL), mirkoin(ICsy 1.4 pg/mL)S hExF+O 2 AFE3F arbutin(ICs 64.8 pg/ml) K
ot ¢ S Wl T3 tectorigenin, mirkoing wWA R 2 ode R
kojic acid(ICsp: 6.2 pg/mL)ot Bl gls wf 719 FASHAY 3 A4S B
ot olgld Ade FHE SFFESY Fxo Aol Ue AR AAIH. F,
formononetin¥} daiazein® A%, + $3E EF isoflavon F 249 A-ring®] C-7
o -OH”|7} Z%% o] 9, B-ring® C-4'9] formononetin= -OCH;”7]7} A%
Ho] AaL daidzeine -OHZ|7F A&H o vt oldl Apol&= I3 1C5 w2 2H2t
2063 pg/mL, 104 pg/mLE daidzein® #go] 58 2s & F Atk
Tectorigenine A-ring®] C-53 C-7, C-ring® C-4'9] 372 -OH”|7}

o] 9lal, C-6°1 -OCH3717} Agteo] ATt Texasingl 74 -5-ol+ A-ring® C-6
I C-7ol 278e] -OH717F A=l Atk(Figure 30). 12d, ICso @2 242t

6.1 pug/mL, 137.2 pg/mLE 2 o] mel= AL ol & <& gt} o Az

Jo AA7F FH-3te] vy g5 dod)= v
U S Aol A depbd FJAd FoJstE tyrosinased Cu(leF N AAHEGS
QoA A ZeolE H7] wEolgti o A th(Fiugre 31).%

%0
o
o
rlr
€
3.
=
Q
)
7
=)
=)
Q
>~
>
o
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HO

Daidzein (5)

HO “ 6} HO
HsCO l HO
OH O _
OH Texasin (7)

Tectorigenin (1)

Figure 30. Structures of compound 1, 4, 5, 7 for comparison structure with

J R

O OH

Oxytyrosinase (”)Clll\ ~Cu(lly
(activated form) ?
H

IR & g
O O
N N
N-'(I:u(l) (|)Cl|j"N ) A\ Q

N N o) 0
|
C

activity.

Cu(n)(g)Cu(u)

|
Deoxytyrosinase Cu(ll)
(deactivated form)

u(ll)

Figure 31. Relation of isolated compounds and activity. and Tyrosinase

inhibition mechanism for isolated compounds from M. fauriei.
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Mirkoin®] A%, ICs #tol 14 pg/mLz 714 $538 d48 nol=y o=
B-ring¥} C-ring AF°o]2] bishomo HE|e] F+Z¢ B-ringl 2 o]ojA = F+Z27}
L-tyrosin®] Tz FAlste] AA WS Loyl Aeolgta o AR (Figure

32). sHrEe FxS vw gsbste] WAUE UMY AT PO UL
AT oloF & Abgolgtal o AT
OH
HO OH
12 NH>
Mirkoin (8) HOOC L-Tyrosine

Figure 32. Relation of Mirkoin and L-tyrosine.

M. fauriei 7}A 2] 70% ethanol F= %A tyrosinase A& Ao =4
gk, S B3 EE59 &4 =% ZI} ethyl acetate fraction®] Aol =4
ElyiTh o] Y ES 71A AR B2 E 3 43, 99 IFgES £ 3

gk 1 T 6719 3k3bE, =, tectorigeinin, daiazein, 7-O-methoxyafromosin,

]
N Ho
rD‘l

texasin, mirkoin, odoratin < M. fauriei 7MA Z2F-HE Aoz Hold 31
EEolth olE sFEEC ug &4 AAS < A, e FFE,
tectorigenin, genistein, daiazein, mirkoine ¢33 A4S B At £3] mirkoin
¢l A, tyrosine®} BAHOE AsfetL Ati= A 2l ST o5 AHE

Htge s & W, M fauriei 7}A= 714 3EE SAE AME 7heAdel
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Figure 33. Photograph of Ecklonia cava.
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AHZEH 28 - Haye] &8 3 g3EE2 phlorotannin A, eckol, phloro-
fucofucoeckol A, 838 -bieckol, 6,6’'-bieckol phloroeckol 53} o]2jo % % 71X &
o] <r#lA4 9lth(Figure 34).*"

OH OH
OH (0] OH OH (0] OH
(0] (0] o OH
HO (0] HO (0]
Phlorotannin A OH Eckol OH
HO OH
HO OH

OH (0]
OH 9 o OH
0 on O
O OH HO (0]
(0]
o (0] OH OH
OH OH
O AL
HO o o) OH
OH 8,8"'-bieckol
Phlofucofucoeckol A
OH HO OH
HO OH HO OH

HO

o) OH
O OH o OH (e
HO o) 0 OH ') o OH
SASe
HO o HO 0 HO

6,6'-bieckol OH Phloroeckol OH
HO OH

Figure 34. Structures of isolated Phlorotannins from E. cava.
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b wwrste] HEAAT AEAR MRS AYAFH A S Fatel oJAE FHs)
o] ¥ slgon AE BUd xror 23 wrEErh o] AL Edlo]
80% methanol =% 259 g(13% yield)S ddc}t. dojx 3=

A A7) B Z) 7)ol A] hexane, ethyl acetateZ Al-8 3}

77k 63158 g(2.44 %), 30.8506 g(11.91 %) 2 H 8% 2 AT,
2-1-2. Celite column chromatography®l] ¢]3%+ ¢

L3 slo] AojZ ethyl acetate 3 30g2 7FA AL CeliteEZ 57213 glass

M

columns °©]&3te] 2 stk 8% £vli= hexane, dichloromethane, diethyl

ether, methanols Ab&3te] 27t 4719 23S A tH(Scheme 7).
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EC (2kg)

Exts.(259g, 13%)

Suspended with H,O

809%MeOH 40L, stirrer, 24hr., 2times

(Hex fr. 2.3mg)

(CH,Cl, fr. 28mg)

(Diethyl ether fr.

18.1479)

n—Hex layer EtOAC layer BuOH layer H,O layer
Take 30g, Celite (5*30cm, 65g)
Fr. 1 & 2 Fr.3 Fra

(MeOH fr. 11g)

Scheme 7. Isolation by celite column chromatography from E. cava
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2-1-3. Phlorotannin®] ¢

2-1-2°14 27 diethyl ether ¥ 3 (fr.3) 10 g& 7FA 3L Sephadex LH-20<

Z 218 columne o]&3ste] sttt &1 chloroform/methanols 2/1¢] 71
o2 stod F 21709 BIAES AU, ©] F fr. 3-11(4784 mg), fr. 3-12(79 mg),
fr. 3-13(309.8 mg), fr. 3-14(323.9 mg), fr. 3-16(281 mg)ol 4 27+ compounds 1-5
S 4AT fr. 3-17(994 mg) F 330 mg= FH3te] sephadex LH-20 column
(chloroform/methanol = 2/1 — 0/1)= AAlstAth o] T fr. 3-17-7(31.2 mg)°l

4] comopound 6& & 1 THScheme ).

Fr. 3(10g)

Sephadex LH-20 CC
(7+33cm, CHCly/MeOH=2/1)

3-1~38-10 | | 311 3-12 e 3-14 3-15 3-16 3-17 3-18~3-21
/ ' v
Compound 1
Cormpound 3 Compound 5
y y
Cormpound 2 Compound 4 Sephadex LH-20 CC
(2.5+53cm, CHOlg/MeOH=2/1-0/1)

3H71~317-6 377 3178~3-17-10

Cormpound 6

Scheme 8. Isolation of componuds 1-6 from E. cava
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2-1-4. AAZAA 2% compound 79 #2

Az

kgS 7FA13L 30% ethanols 80 L 7}sled 30% ethanol F+&
5}
0T A 407t reflux AIHTEH ©]& 7S o Fste] ofAS 70T =LA

4
600 g& AAr}. 30% ethanol FEE 600 g2 7FA i methanol 6 L= 7}3}

off o M

o

% AA methanol & 250 g2 AATh ©] & 40 g& FH3ste] 40T waters
M2 ko] 5 mg/mLe] == &AZTh o] 3

i

Wzl aro A 244 7HE o Wzt

>

71 AQAAo] AAHAY. oA uAS 73] compound 724 g)& AU
(Scheme 9).

o

30% EtOH Exts. (600 @)

MeOH 6 L, 80 C, reflux, 40 min

Filter, Evaporation at 70 C

v

MeOH Exts. (250 g, 41.7 %)

|

Cooling for 24 hr — Recrytallization

l Filter

(7) Dieckol (2.4 g, 5.1 %)

Scheme 9. Isolation of componud 7 from E. cava

- 120 -



2-1-5. Compound 8¢] #¢]

2-1-204 dojxd HIFE F 3-2 3 220 mg= 7FA 3L normal phase
column chromatography & A3}t &&= hexane/ethyl acetate/methanolS
1/3/0e1 A 0.0/1=2 2=/4E& WA 7]HA AFEst9aL, 3-2-7 &893 3-2-8 99

] compound 8(88.2 mg)S& <A tHScheme 10).

Celite — Diethy! ether (10 @)

Sephadex LH-20 CC
(7%33cm, CHCl,~MeOH=2/1)

Sp 2 (999 mg)

fr 221.2mg, Normal phase C.C.
(3*69cm, Hex/EtOAc/MeOH=1/3/0—0/0/1)

Fr.7~8
Fr.1~6 Fr.9~11
(88.2 mg)

l

Compound 8

Scheme 10. Isolation of componud 8 from E. cava
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2-1-6. Compound 9¢] #g

2-1-201 4 o]z diethyl ether &< 7}% 3 Sephadex LH-20 column<

AAE Ay dojr 21719 I E F 3-8 EFo|A compound 9(59.3 mg)I}
ARSE B35 At} o] ®B3E o £ E ol Y U3 xHow A A
AZvETYRIE AAFEL fr. 3-8-3(17 mg)l Al

(Scheme 11).

compound 9& dArt

Celite — Diethyl ether (10g)

Sephadex LH-20 CC
(7%33cm, CHCl,-MeOH=2/1)

Fr.1~7 T2 Fr.9 ~21
(59.3 mg)

Normal phase CC
(1.4+27cm, CHOl; / MeOH=2/1)

Fr.3
Fr. 1 Fr. 1 (17.2ma) Fr. 4

v

Compound 9

Scheme 11. Isolation of componud 9 from E. cava
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2-1-7. Compound 8% compound 92] 7} 3l
2-1-7-1. Compound 8¢] 7} 3

Fr. 3-2-7 % 128 mgS 1.28 mL9 methanol(10 mg/mL)el o], 5%
NaOH 1.18 mL 7}sto] A0l A 60+ &<t wrkgkth 5%¢] HClE 5% NaOH]
LA 7hstE pH 7ol W& FHste] FIAZIT 12413 WA F 1

&

%9

RS

%

£

Al
methanol2 o] 3] NaCle] fo] A AdE 9 o3yt 30 mL

9] hexanes 7}ste] &vl 8-S AAth, zhzbe] #8S F5319 hexane

wrksta g F=71E ©

s

o[Nt

(2.6 mg)@ methaonl =(56.1 mg)<S & tHScheme 12).

5% NaOH 1.28 mL + Sample 12.8 mg (10 mg/mL in methanol)
!

Stirrer, 60min, rt

|
5% HCL 1.28 mL i (pH 7)

| after 12hr and stirrer for lhr
Concentration, add 30 mL methanol
| NaCl salt |
Filter, add 30 mL hexane
| separation (24hr)

Hexane fraction and Methanol fraction

Scheme 12. Hydrolysis of componud 8.
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2-1-7-2. Compound 9¢] 7}<=+-3f

Fr. 3-8-3 11.7 mgS 1.17 mL% methanol(10 mg/mL)°l =o°]il, 5% NaOH
117 mL 7Fate] A2elA 608 &b wukgttt 5% HClE 5% NaOH®| ¢t
SYsHA 7hets pH 70 HE=E Zdsto] FIAIIY 12413 WA F, 1 AlRHs

o F&%h ol tA] 30 mLe methanol=
old 3] NaCle] deo] e AHE 95 o#ste] 30 mLe hexanes

%3} hexane Z(1.6mg)3}

N

X
ol

ol
2
oo
=2
Mo
ot
fillo
1t
. i
ok
v
S
&S
o,
Mo
ot
filo
off

methaonl %(34.8 mg)S A A HScheme 13).

5% NaOH 1.17 mL + Sample 11.7 mg (10 mg/mL in methanol)

!
Stirrer, 60min, rt

l
5% HCI 1.17 mL jn (pH 7)
| after 12hr and stirrer for lhr
Concentration, add 30 mlL methanol
J NaCl salt |
Filter, add 30 mL hexane
| separation (24hr)

Hexane fraction and Methanol fraction

Scheme 13. Hydrolysis of componud 9.
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A S-S puffer 1.0 mL(pH 6.8), sample 0.9 mL(20 mg/mL), L-tyrosine(0.3
mg/mL) 1 mL, mushroom tyrosinase(1250 units/mL) 0.1 mL& Y i, 37TColA

1057+ 922171 %, 480 nmol A UV/Vis B3B3 EAS o]t F3w2 =4

ol
ol
R
ul
>,
il
rlr
w2
&)
&
&
e
8
S
—
@
(@
=
s
8
lw
a1
(@)
=
&
8
—
fo
off
fru
B
A
N
o
ol
ol
R
ul
fol

(Azj)_((é)— D 100

Tyrosinase inhibition (%) =

At sample H2! solvent® Wil EAE H7bste] wEe Fo] A=
B : sample tAl solventE Y1 &425 HUI5HA &2 A= HH$3 $o 3
C: EAE H7lstod &3 T sampled] F3%

D: 8245 ¥4 &2 FHE W&3 T sampled] 3%

2-2-2. Elastase inhibition test

il
s
OL:O nqo
o
2
o
o
ol
il
N

2
o

E7F w3271 3 410 nmoll A UV/Vis B33 A E
Atk A= 100 pg/mL, 50 pg/mL, 10 pg/mLe] s==2 747} ZAAch 4
AsEae ey e Ao o %= ANHAI, 7+ A= IChats T3

ﬂl
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/mL) = /\]"Q‘ O]' E]'

(A—BR(C—=D)
(A-B

Elastase inhibition (%) = %100

: sample Al solventE ¥il &42 H7lslo] ¥bg3 Fo] Z4

A solvent® 21 42 H7belA &S AEHE we To TP

o o w »
Q
3
S
¢}

2-2-3. DPPH radical scavenging test

ABE 1 mg/mLe FE7F HEZ 70% ethanols fujE o] <3th. DPPH
A 02 mM 557 HEZ 95% ethanole &2 slo] =9 & F33=7})

0.90-0.970] H =% =A%}t DPPH €4 05 mLe Al&9 s%=7F 27 200 pe

o] A5 FE(RCsn)E AAESAT oluf AMEH HxTo=2E H3 FEE
(1 mg/mL), vitamin-C(1 mg/mL)< A}-&-3}St}.

Scavenging effect (%) =1 — BEC < 100

A : DPPHY &3 %
B : DPPHS} A& Whg-odo] &3

C: A& AA] F3=
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3-1-1. Tyrosinase inhibition test

e FE=5 2 &9 EFEE] iste] tyrosinase A3 S A A7
= Figure 359 WEWHATE 70% ethanol FEE9 ICs #S 67.7 pg/mlo] i,
hexane =9 ICy #& 66.8 pg/mL, ethyl acetate =9 ICsy &S 156 pg/ml,
buthanol 2] ICsx #-2 1588 pg/mlL, & 9] ICs a2 200 ug/mL ©]/do]th
2 7-¢l arbutin(ICsy 53.6 pg/mL)¥ vl 3-S w, 70% ethanol %%, hexane

=, ethyl acetate &l & FAS BT}

80
60 /-
c
S 40
s}
~
<
20
O 1 1 1 1 + 1
6.25 12.5 25 50 100

Concentration (ug/mL)

—o— Arbutin  —8—70% EtOH Hex
EtOAC —*— BuOH ——H20

Figure 35. Results of tyrosinase inhibition activity for extraction and fraction

from E. cava.
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3-1-2. DPPH radical scavenging test

e FE=E 2 &1 £8&5d dvste] DPPH @HZ &7 @4 & SAT
W= Figure 3691 YeEFHATE 70% ethanol %9 ICs < 31.2 pg/mlo]al
hexane &9 ICsx #*& 55.1 pg/ml, ethyl acetate &9 ICs S 21.1 pg/mlL,
buthanol 9] ICs #-2 84.8 pg/mL, ¥ F9] ICs #t- 100 wg/mL ©]’o|th.
Q1 vitamin C(ICs 2.7 pg/mL)¢} Bl g-& i, vitamin. C&F FAFSE &S
HolX = ¢gko} 70% ethanol ==& 3} ethyl acetate =4 = A4S H
At

1‘
b

100
80
g 60
c
=
.'E
= 40 '
=
20
0

Vit. C 70% EtOH Hex EtOAC BuOH H20
extraction and fractions

‘D 100ug/mL E50ug/mL O25ug/mL O 12.5ug/mL B 6.25ug/mL ‘

Figure 36. Results of DPPH scavenging activity for extraction and fraction

from E. cava.
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3-2-1. Compounds 1-7¢] +x 32l

Celite column chromatography® diethyl ether (fr.3)%< 7} il Sephadex
LH-20 column chromatographyE 2 A|$+ 23} A2 compound 1-72] 3}3HE
58 ZejolA olm Egwol Hu¥E EZHER phlorotannin® 7]E xRl
phloroglucinol(1), ©¢]59¢] trimer?! phlorotannin A(2), eckol(3), triphloroethol
Ad)Z F4 =3, fucodiphloethol E(5), phlorofucofuroeckol A(6) o2 Z+z}
gt SAFEEC o T2 T FAXMe} vuwg Aoy HFEE]
TZ 2 &S Figure 379 Table 249 WEF AT 30% ethanol F&& S
Al methanol2 F&3% & AAAES st Do compound 7(Figure 37)2 &
Wal wwa A3 eckole dimerel dieckol & F& A 9o dieckol
columne o]&3sto] Elstd 7|Ee] WA= dy FEs =Y T Ue H4EA

o o3 M= 28 A4S A Aot
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OH OH
OH o’ i OH  on O/©\OH
HO OH /©:O o 0 OH
phloroglucinol HO o HO o eckol
OH

phlorotannin A OH
OH
HO l OH
£ Ji 1, (o
o OH OH O HO
o OH
HO OH HO OH Fucodiphlorethol E
triphlorethol A OH OH
OH OH

Figure 37. Structures of isolated compounds 1-7 form E. cava.
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Table 24. Yeild of isolated compounds 1-7 from E. cava

shet = A (mg) FE& (%)
Phloroglucinol(1) 473.3 473
Phlorotannin A(2) 55.9 0.60
Eckol(3) 309.8 3.10
Triphloroethol A(4) 311.4 3.11
Fucodiphloethol E(5) 281.0 2.81
Phlorofucofuroeckol A(6) 31.0 0.31
Dieckol(7) 2,400 40.00

3-2-2. Compound 8¢ +x% &4

3-2-2-1. Compound 8¢l W3t +x A

Compound 8¢ +%& <lsl7] $lste] 1D NMRS! 'H-NMR(CDsOD, 400
Miz)3+ “C-NMR(CD;0D, 100Mz), DEPTE 3743}l

Compound 8¢ t3d "H-NMR spectrum(Figure 38)< A# xR, § 0.89, 1.30,
157, 2.03, 2.32°| 4] signale] #<l = A O ® Ho}l aliphatic hydrocarbon®] <1

S A5 5 AAJT 6§ 346 ~ 4429004 el A 7]l signals A5 F

dlo

%
.

ar, & 4.23°04 coupling constant”’} 7.325 UE = signale] ¢ H &=
o2 Ko} anomer proton®] U&& d=T F QT § 525 ~ 5.3500 A
multiplet > 2 H. o]+ signale] ¢l it}

Compound 8¢ ta “C-NMR spectrum(Figure 39)o 4 27712] carbon signal
o] A& § 17479014 1709 carbonyl”] el 7]218l= signale] #&w QoL

o

& 130.9¢F 130.891 4 2782l methin7] & o =%+ carbon®] ASS & & AAUT}
§ 105.3°1 A4 singale] UYElUE= Ao 2 Hol e anomer carbono] UYL o=
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sk o4 AR, § 76.8, 74.9, 724, 71.8, 70.2, 68.7, 64.0, 62.591 4 signalE°] E}
Ues Aoz Hol Fog oSy o o]9ld 2709 carbon signals #<1d 4=

AATk § 350 ~ 145904 vEFU}E signalES methylene® methyl7] 7F 9
Aoz oErt. 135° DEPT 54 A3} § 625, 64.0, 68.7°1 41 37012l methylene
719} § 35.0 ~ 23.7°1 4 1470 ¢ methylene”|7} &S 3elstsdtt. § 145004 1
7Nl methyl”] 7} A=< &<lst A tH(Figure 40).

ol e g = ZF3te] & uw, compound 8 I F EFAS7) 1870 o]Atoln 1

Rl o]FAsto] EAst= A WA o] glycerols TAl o= dlo] AAFHO
=
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H-NMR spectrum of compound 8 in CDsOD.

1

Figure 38.
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NMR spectrum of compound 8 in CDsOD.
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Figure 39.
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3-2-2-2. Compound 8¢] hexane fraction®] Wdk +x% &4

Compound 8¢ +x&5 F © A3 &1st7] feto] @715 o] &3 74
= AAstR A, 22 A3} hexane fraction®} methanol fractionS AU +%
EAS 93] hexane fractions 7FA 3 1D NMRSl "H-NMR(CDCls, 400Miz) 2}
“C-NMR(CDCl;, 100Mk), DEPTE 34383t}

Compound 8¢ t3d 'H-NMR spectrum(Figure 41)& A# B § 0.819]4 3
7Rl proton®] triplet®. & YEFUE Ao F Hol methyl 717} 9&S A= 5
AR § 1.28°1 A4 multiplete. & WElU+= A S22 Hol aliphatic hydrocarbon®l
9= methylene 717} &S A5 5 3ANem, § 1.60~1.68°14 27H4] proton
o] multiplete. & #¢l¥ = Ao ® Hol methylene”] 7} AthsE AS o=

AATE 6§ 2.02 ~ 2119014 470¢] protone] multiplet®. & UEL}E o2 Ho}
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B A-BA o] TZAY Hol methylene?] 7} oS dSstATh § 231604 2709
proton©] triplet®Z UEIL}E Ao ® Hol R-CH,'-CH.- ¢ FHlE Az o
ArtteE AL d=8 ¢ gtk § 534~540914 270¢] protone] multiplet .=
UEIU & signale]l & A2 Hol methin?] 7} &8 o5 5+ AT

Compound 82] hexane fraction®] W& “C-NMR spectrum(Figure 42)o] 4 18
7he] carbon signale] #TEEHUTE & 1743904 1709 carbonyl7]ol] 7]2138F=
signale] #&E AL, & 130.07 129.891 4 methin7] el 7]l signale] #zHy
Ak § 341 ~ 141914 15709] signalEe] 2H¢l= ).

o] spectrumE ®AF7F 1870olar 1719 o]F Aol &A= oleic acidy
othentic sample®} ¥ 3 A3y} FAFSE signalES &< 39 3l, compound 89
hexand fraction< oleci acid(Figure 43)2}x % 54 Aot 79 signals

< Table 25 o YERAAT
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H-NMR spectrum of compound 8-hexane fraction in CDCls.

1

Figure 41.

&6L B2l
£00°0E}

062" L

—

a0

75

100

150

175

Figure 42. BC-NMR spectrum of compound 8-hexane fraction in CDCls.

- 136 -



Table 25. NMR spectroscopic data® for compound 8-hexane fraction and oleic

acid
No. Compound 8 Oleic acid
Su (multi, J Hz) 6c (ppm) Su (multi, J Hz) &c (ppm)

1 180.5 180.9
2 2.32 (2H, t) 34.1 2.33 (2H, t) 34.3
3 1.57 (2H, m) 24.9 1.60~1.68 (2H, m) 24.8
4 1.30 (2H, d, 14.6) 29.0 .30 (ZHJ, 46.8) 29.2
5 1.30 (2H, d, 14.6) 29.1 1.30 (2H, d, 16.8) 29.3
6 1.30 (2H, d, 14.6) 29.3 1.30 (2H, d, 16.8) 294
7 1.30 (2H, d, 14.6) 29.7 1.30 (2H, d, 16.8) 29.9
8 2.03 (2H, m) 217.2 2.02 (2H, m) 274
9 5.25~5.35 (1H, m) 129.8 5.34~5.37 (1H, m) 129.9
10 5.25~5.35 (1H, m) 130.0 5.34~5.37 (1H, m) 130.2
Jal 2.02 (2H, m) 27.1 2.02 (2H, m) 27.3
o 1.30 (2H, d, 14.6) 29.7 1.30 (2H, d, 16.8) 30.0
13 1.30 (2H, d, 14.6) o 1.30 (2H, d, 16.8) 29.6
14 1.30 (2H, d, 14.6) 29.6 1.30 (2H, d, 16.8) 29.8
15 1.30 (2H, d, 14.6) P05 1.30 (2H, d, 16.8) 295
16 1.30 (2H, d, 14.6) 31.9 1.30 (2H, d, 16.8) 32.1
17 1.30 (2H, d, 14.6) 22.6 1.30 (2H, d, 16.8) 229
18 0.89 (3H, t) 14.1 0.89 (3H, t) 14.3

314, C NMR spectra were recorded in CDCls solution at 400 and 100 MHz, resoectively.

Ho)mvvw

Figure 43. Structure of oleic acid.
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3-2-2-3. Compound 8¢] methanol fraction®] thst +x%& A

Compound 8¢ methanol fraction®] ™3 'H-NMR spectrum(Figure 44)< AF
HEWH § 347 ~ 392004 multiplete 2 YEFYIL, § 424914 1782] proton?]
doubleto. 2 YeElp= Aoz wol o] gs A5 = AT § 424904
U el = signal®] coupling constant ko] 7.3291 Ao 2 Hol o] B-HEE &=
Asti dok= s A58 F AMTh

Compound 82] methanol fractiond] & “C-NMR spectrum (Figure 45)°l 4]
97§ €] carbon signalEeo] @At § 1051904 signale] BHEEHE ZAog 1
o} 2ol )= anomer carbon®] EA peak? Ho R A=HAY. § 76.7 ~ 625
oM signalEel ¢ Ha, AV wwd A § 767, 748, 725, 704, 625
A ‘el Pt signalEo] Q= ATHTable 26). 'H-NMR  spectrumol| 4]
ol o) g p-Fe = EA 35, "C-NMR spectrum datad] 9314 F< B
-galactoside?! Ao 2 FAHEACE § 72.1014 EFYE= signal¥ § 72.02F 64.001)
A eI E signal5S 2+7Z methine”] $F methylene7] < 2898 E31o 3

¢l it (Table 27).

o
2,
I
o

oldel AxmE FTHM = w, compound 8% methanol fraction<
-D-galactoside®] glycerole] ZAE %o A= 3-0O-B-D-galactopyranosyl-sn—
glycerolel 2t 2 §4 = A (Figure 46).

Compound 8¢] hexane fraction¥} methanol fraction®] NMR spectrum data®s
w3 " 3 A3 compound 8L oleic acid®} glycerol, 1#]i [-D-
galactose$} A3 Eo] 9= FEel Aoz 3¢ =9 rH(Figure 47). Compound 8

S AHEREHE JSo=w Ry Z4o|r)
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Figure 45. BC-NMR spectrum of compound 8




Table 26. “C-NMR spectroscopic data® for compounds 8-methanol fraction

and (- galactosideb

Compound 8 .
No. _methanol fraction B-galactoside
Sc(ppm) Sc(ppm)

1 105.1 104.9
2 725 18
3 74.8 -
4 70.4 col
5 76.7 6.2
6 62.5 62.1

2 3C NMR spectra were recorded in CDsOD solution at 100 MHz.

> BC NMR spectra were recorded in pyridine-ds solution 100 MHz.

Table 27. “C-NMR spectroscopic data® for compounds 8-methanol fraction

and 3-0- 3-D-galactopyranosyl-sn-glycerol

Compound 8 3-0-[-D-galactopyranosyl—-
No. —-methanol fraction sn-glycerol
6¢(ppm) 6¢(ppm)

1 105.1 105.3

2 72.5 72.6

3 74.8 74.9

4 70.4 70.4

5 6.7 76.8

6 62.5 62.6
sn—1 64.0 64.1
sn—2 72.1 72.2
sn—3 72.0 72.1

&P 13C NMR spectra were recorded in CDsOD solution at 100 MHz.
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B-D-galactopyranosyl-sn-glycerol

Figure 46. Structure of compound 8-methanol fraction.

Figure 47. Structure of compound 8.

3-2-3. Compound 9¢] +% A

3-2-3-1. Compound 9ol W3t +x A4

Compound 99 #%% 21371 $ste] 1D NMRS! 'H-NMR(CD:OD, 400
Miz) 3+ “C-NMR(CDs0D, 100Mk), DEPTE 24 3}3itt.

Compound 9°¢] t3d "H-NMR spectrum(Figure 48)< A# R, § 0.89, 1.28,
159, 2.08, 2.34°| 4] signale] &<l ¥+ Ao F Ho}l aliphatic hydrocarbon®] %1
2SS d=g F YAk § 290 ~ 476004 Dol 7]QdFF= signalg oS8
AN, § 4769014 vEFUIE signal® coupling constant”} 3.68¢1 Ao ®E Mol
anomer proton®] &+ A5 F JUAAL a-FHE EA5tL k= As o=

g & ot} § 529 ~ 536914 multiplet®.® H.o]& signale] ¢l %At}
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Compound 9] ta “C-NMR spectrum(Figure 49)o 4 27712] carbon signal
o] #&H Tt § 175.1904 1789 carbonylZ]oll 7]¢18}= signale] #ZE oL, §
131.0¢F 1309914 27§¢] methin7] 2 o5 carbone]l &S & F AU &
100.2°1 A singale] YElY= Ao 2 Hol 3o anomer carbon®] UYSS o=t
T AN, § 751, 75.0, 71.9, 70.0, 67.3, 64.5, 544914 signalE°] EF
2 Hol o7 o=xn I o] 2709 carbon signalS <ld = ATt §
354 ~ 14.6°14 YElYE signalE2 methylene® methyl”]7F 1S Aoz o
SHth 135° DEPT 54 A3 § 67.3, 645, 544914 3702l methylene”] ¢} &
354 ~ 239914 14701¢] methylene”| 7} A=< SAsAL. § 14594 1719

methyl7] 7} 95 &<ls A tH(Figure 50).

°
rlr
P
o

ol el ARE FTI E uw, compound 9= compound 83 -
spectrum= HEAT . oleic aicdAE A WAF RS A FAGIG N Foz
o 5= Hi9 chemical shiftgtellx =tolE& Rtk w4 compound 9%
compound 8% FASE FRE 7AW A o2 FE el o] glycerolS TAS

el Aol g T2 <Sdn

f
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Figure 49. BC-NMR spectrum of compound 9 in CDsOD.
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Figure 50. DEPT spectrum of compound 9 in CDsOD.
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Compound 9¢] 725 & Y A&3] &A<Qstr] Skl A7 &3 7Hrd

ol
i

NS A 3R, 7 A hexane fraction®} methanol fractions At +%

y

&74% $18t9d hexane fractiond 7}#3a 1D NMRS! 'H-NMR(CDCls, 400Mi) 2}
“C-NMR(CDCl;, 100Mk), DEPTE =43} it}

Compound 9°] w3t 'H-NMR spectrum(Figure 51)& 2HEH, § 0.860] 4
methyl 717} &5 d5g o At § 1.31(20H, m), § 1.64(2H, m), § 2.05
(4H, m), § 2.31(2H, t)olA YElY+= signalsE2 aliphatic hydrocarbond] UA+=
methylene7]E°] A& 5T 5 ASTh § 535~53844 271 proton©]
multiplet &2 YEUE signale] 9 A S E Hol methinZ]7F &S o=%
AATH

Compound 9] hexane fraction®] 3 “C-NMR spectrum(Figure 52)¢l 4 18
7he] carbon signale] #WEEHAT & 1747904 170e] carbonyl7]ol] 7] 2138l
signale] & H AL, & 13027 129.991 4 methin7] el 7|18} signale] #zH5
AT § 343 ~ 14.3914 15709] signalEe°] 2l AL

=

o] spectrum= compound 83} v}z7}A] 2 oleic acid®] othentic sample¥} H] 2!
3k A3 compound 9¢] hexand fraction< oleci acidgtal +% &4 FH UG, z+

Zto] signalE& Table 289 el ALE
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Figure 51. "H-NMR spectrum of compound 9-hexane fraction in CDCls.
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Figure 52. BC-NMR spectrum of compound 9-hexane fraction in CDCls.
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Table 28. NMR spectroscopic data® for compounds 9-hexane fraction and oleic

acid
Compound 9 Oleic acid
No.
Sy (multi, J Hz) §c (ppm) Sy (multi, J Hz) Sc (ppm)

1 174.7 180.9
2 2.31 (2H, t) 34.3 2.33 (2H, t) 34.3
3 1.64 (2H, m) 299 1.60~1.68 (2H, m) 24.8
4 3l (3, Th) 29.4 1.30 (2H, d, 16.8) 29.2
5 1.31 (2H, m) 29.4 1.30 (2H, d, 16.8) 29.3
6 1.31 (2H, m) 29.4 1.30 (2H, d, 16.8) 29.4
7 1.31 (2H, m) 29.8 1.30 (2H, d, 16.8) 294
8 2.05 (2H, m) 274 2.02 (2H, m) 274
9 5.35~5.38 (1H, m) 1299 5.34~5.37 (1H, m) 129.9
10 5.35~5.38 (1H, m) 130.2 5.34~5.37 (1H, m) 130.2
11 2.05 (2H, m) 274 2.02 (2H, m) %3
12 1.31 (2H, m) g 1.30 (2H, d, 16.8) 30.0
L 1.31 (2H, m) 29.6 1.30 (2H, d, 16.8) 29.6
14 1.31 (2H, m) ) *] 1.30 (2H, d, 16.8) 29.8
15 1.31 (2H, m) 208 1.30 (2H, d, 16.8) 29.5
16 1.31 (2H, m) 2val 1.30 (2H, d, 16.8) 32.1
17 1.31 (2H, m) 22.9 1.30 (2H, d, 16.8) 22.9
18 0.89 (3H, t) d4.3 0.89 (3H, t) 14.3

314, C NMR spectra were recorded in CDCls solution at 400 and 100 MHz, resoectively.
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3-2-3-3. Compound 99 methanol fraction®l] W3t +% &7

Compound 99 methanol fraction®] ™ 'H-NMR spectrum(Figure 53)< 2F
HEHE § 293 ~ 4.09914 multiplete =2 YEFYI, § 4.83914 17§ proton?]
doubleto = UElb= Ao Hol o] Jlas 5 & AU § 483014 1
El L} = signal®] coupling constant #t¢] 3.68%1 Ao 2 Hol o] g-HE| 2 4|
stal ke AS A5 & AT

Compound 9] methanol fractiond] ©d “C-NMR spectrum(Figure 54)<
compound 8¢] methanol fraction® A2 FA}SE peakEs HF o, Fo=z o=
¥+ peakolld ZFolE H AT EF 909 carbon signalse] #EHAL, § 100.1
o Al signale] W= Ao R Hol Fo = anomer carbon® EA peak?l
Ao Sk § 751 ~ 542014 signalse]l 23l Hw, EAV e vlwg
A § 751, 736, 724, 698, 542014 Fol|l Il Fst= signalEo]l FAHJT
(Table 29). 'H-NMR spectrumol|A] &2l @l%o] @ -Fegz &A1,
BC-NMR spectrum data®] 2814 3 g-mannoside®l o=z AT} g
~mannoside®] A &3d AL 2 35le] “C-NMR(noe mode) spectrum(Figure 55)
S AR, JenES ZA4sAh. 2 A, 'Jeugkol 16839 % a-D-mannosided =
& st h” 135° DEPT %74 23 (Figure 24), § 749914 s
signal®} § 70.77} 64.114 YElYE signalE< 27 methine”] 2} methylene”]
de A

oo AaE F9s] & uw, compound 99 methanol fraction a-D-

o

M

mannoside®] glycerol®] Z3E o] 9li= 3-0O-a-D-mannopyranosyl-sn-glycerol
7% (Figure 57) 2ta1 o|& %It (Table 30).

Compound 9¢] hexane fraction®} methanol fraction®] NMR spectrum data®s
Ags] ¥ A3} compound 9+ oleic acid®} glycerol, 28] 11 a-D-mannoside”}
A%Hol A= FH Aew FJAHAH. o= ZFAHE st sk
HMQC % HMBCE ZA&tdrt. 1 A3, H-1'(5 4.76) sn C-3(6 70.7)¥ 25
28 ot AS &AL, sn H-3(6 356, § 4.10) 2 C-1'(6 100.1), sn C-1(8
64.1)79] FE28S dAAT. gk sn H-2(6 3.62= C-1'(5 100.1)¢} &=
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Figure 54. BC-NMR spectrum of compound 9-methanol fraction in CD3;OD.
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Figure 56. DEPT spectrum of Compound 9-methanol fraction in CD3OD.
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Table 29. “C-NMR spectroscopic data® for compound 9-methanol fraction and

a—galactosideb

Compound 9 .
No. ~methanol fraction a-galactoside
Sc(ppm) Sc(ppm)

1 100.1 1026
2 72.4 790
3 73.6 73.0
4 69.8 tod
. e 75.1
6 54.2 631

2 13C NMR spectra were recorded in CDsOD solution at 100 MHz.

> BC NMR spectra were recorded in pyridine—ds solution 100 MHz.

o -D-mannopyranosyl-sn-glycerol

Figure 57. Structure of compound 9-methanol fraction.
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Figure 58. Key HMBC correlations of compound 9.
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Table 30. NMR spectroscopic data® for compounds 9

Compound 9 Compound 9
No. No.
Su (multi, J Hz) &c (ppm) Sy (multi, J Hz) Sc (ppm)
sn-1 4.18 (1H,, dd, 7.0, 12.2) 64.1
1 174.7
450 (1H, dd, 7.0, 12.2)
2 2.31 (2H, t) 34.3
sn-2 3.62 (1H, t, 9.28, 9.28) 749
3 1.64 (2H, m) 25.2
sn-3 3.56 (1H,, dd, 5.2, 11.2) 70.7
4 1.31 (2H, m) 294
4.10 (1Hy, dd, 6.7, 11.2)
5 18T RHYmM) 294
1’ 476 (1H, d, 3.7) 100.1
6 1.31 (2H, m) 294
D' 2.77 (1H, dd, 3.5, 5.8) 724
7 1.31 (2H, m) 29.8
3K 3.40 (1H, dd, 3.5, 9.5) 73.6
8 2.05 (2H, m) 274
4’ 4.05 (1H, dd, 8.6, 9.5) 69.8
9 5.35~5.38 (1H, m) 129.9

5 3.08 (1H, t, 86, 9.1) T

10 5.35~5.38 (1H, m) 130.2
6’ 291 (1H, dd, 9.1, 14.4) 542

11 2.05 (2H, m) 274
3.36 (1Hy, d, 14.4)
12 1.31 (2H, m) 29.9
13 1.31 (2H, m) 29.6
14 1.31 (2H, m) 29.7
15 1.31 (2H, m) 293
16 1.31 (2H, m) 32.1
17 1.31 (2H, m) 226
18 0.89 (3H, t) 14.3

314, C NMR spectra were recorded in CDCls solution at 400 and 100 MHz, resoectively.
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3-3-1. Tyrosinase inhibition test

3-3-1-1. Compound 1-7¢ &4 Ay}

A 2HY 28 - 548 719 $¥E, =, phloroglucinol(1l), phlorotannin
A(2), eckol(3), triphloroethol A(4), fucodiphloethol E(5), phlorofucofuroeckol
A(6), dieckol(7)E9 t3te] tyrosinase A3 S =AH3s A3 ICy S =
Figure 607 Table 31°] YelHALt. 7719 SE EF7F 2oz AESH
arbutin®] @A Xt} =4 YERyEaL, eckol, phlorofucofucoeckol, dieckololl A wj-$-

$5e B34S wA

IC50 (ug/mL)
3

60

40

20 ’

0 ! P I I s
Arbutin 1 2 3 4 5 6 7

Compounds

Figure 60. ICs value of tyrosinase inhibition activity for isolated compounds

1-7 from E. cava.
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Table 31. IC5 value of tyrosinase inhibition activity for isolated compounds

1-7 from E. cava

[Cso
Compounds
pg/mL uM
Phloroglucinol(1) 26.8 197
Phlorotannin A(2) 50.5 126
Eckol(3) 7.3 18.2
Triphloroethol A(4) 10.9 27.0
Fucodiphloethol E(5) 115.8 216
Phlorofucofuroeckol A(6) 7.7 11.7
Dieckol(7) 6.5 8.1
Arbutin 150.1 952
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3-3-1-2. Compound 8-9¢] &4 =2}

ZFHERE HE&ow By - 543 2719 33E, compound 8% compound 9
of tiste] tyrosinase A3 S FH3 AHAE Figure 619 YERUST

compound 83 compound 9¥ RO E A}L3 arbuting® A HT} WA LE

1}
AT

70 F
60
0 T

30
20 .
10 .‘.\I*.\.

6.25 12.5 25 50 100
Concentration (ug/mL)

Inhibition (%)
5

—o— Arbutin —#— Compound8 Compound9 ‘

Figure 61. Results of tyrosinase inhibition activity for compound 8 and

compound 9 from FE. cava.
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3-3-2. Elastase inhibition test
3-3-2-1. Compound 1-7¢ &4 Ay}

el =EE e - 543 709 3E =, =, phloroglucinol(l), phlorotannin A
(2), eckol(3), triphloroethol A(4), fucodiphloethol E(5), phlorofucofuroeckol A
(6), dieckol(7)E°] thale] elastase Al FAS =A3 A3 ICxh #HS =
Figure 623} Table 329 YEFHSA T phlorofucofucoeckol®} dieckololl 4]t &+
o2 ARE-3E ursolic acid®] @A REY ZAY =4 YES

JIIIIl "
1 2 3] 4 5 6 7

Ursolic
acid

(@] o
& 8 &8 8
T T T 1

IC50 (ug/mL)

N
O

Compounds

Figure 62. ICs value of elastase inhibition activity for isolated compounds 1-7

from E. cava.
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Table 32. ICs value of elastase inhibition activity for isolated compounds 1-7

from E. cava

[Cso
Compounds
pg/mL uM
Phloroglucinol(1) 53.0 389.7
Phlorotannin A(2) 43.7 109.3
Eckol(3) 447 111.2
Triphloroethol A(4) 29.8 73.8
Fucodiphloethol E(5) >100 >200
Phlorofucofuroeckol A(6) 12.5 19.0
Dieckol(7) 14.7 18.3
Ursolic acid 12.5 274
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3-3-2-2. Compound 8-9¢] &4 2}

ZFHERE HE&ow By - 543 2719 33E, compound 8% compound 9
of thale] elastase A& A A ZAIE Figure 639 YERHAT 2719
eEe 2oz AFE3 ursolic acide] A H T YA e

60

2 1

Inhibition (%)

Concentration (ug/mL)

—o— YISt X —m— compound8 compound9

Figure 63. Results of elastase inhibition activity for compound 8 and

compound 9 from E. cava.
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3-3-3. DPPH inhibition test

o

ZFHERE H&ow By - 543 2719 33E, compound 8% compound 9
of tjste] DPPH &tz &~A @48 543 A3E Figure 649 YERH AT 2
Mol 3ES fERLORE AR vitamin Co A KT YA YERyT

60

Inhibition (%)

20 | .\././_/.

Concentration (ug/mL)

—e—Vit. C—®Cpd8 -~ Cpd9|

Figure 64. Results of DHHP scavenging activity for compound 8 and

compound 9 from FE. cava.
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Zref 25 9719 3}3E, = phloroglucinol(l), phlorotannin A(2), eckol(3),
triphloroethol A(4), fucodiphloethol E(5), phlorofucofuroeckol A(6), dieckol(7),
Compound 8%} Compound 95 &#3F%th ©] % compound 8% compound 9%
e A= Aoz £8% 2o, 53] compound 9+ AAAANA Ao =
wEld Edolth

e =Ry FaE gEE st tyrosinase A3 A, elastase A& &
A, DPPH #&0Z &~A &4 HAS 2A8 A3} phlorofucofucoeckol®} dieckol
o 4 3 FAS HATL o] 3FEELS dibenzodioxine & B 2] phlorotannin
SR ol 7x7F @A dFS & AR ¥ rH(Figure 65).

OH OH
C AL,
g o OH
HO O l 2
oH o OH
phlorofucofucoeckol HO o O Dieckol

OH OH

Figure 65. Structure of compound 6, 7 for comparison structure with activitiy.
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V. 2 &

AT AAAAEES 70% ethanol?} hexane, ethyl acetate, buthanol, water<
|z g FEE B FI=ES AXSAL, oS ol&ste ZA HAS I
Ak 2 A3 F 6270 FH(family), 1363 (species), 272 7FA] (part used)ll tll3}¢]
AAH AL, tyrosinase A3l A S ICpwkeol 150 pg/mLolste] s Zte Alm
o) Il 4170, elastase A8l €49 ICs#kel 50 pg/mLeolste] s Ze AR
o] /W= 7570, DPPH 2t 2 27 &4 RCsogkel 10 pg/mLolate] e 2t
= A8 N 6= e

) gAo] kW &R UF-(Maackia fauriei) 7FAES 7HA 1 FaAE £
E 3dx, 1 A 99 flavonoidE w3 AT £ E IFELS 474

Tectorigenin, Genistein, Afromosin, Formononetin, Daiazein, 7-O-meth
oxyafromosin, Texasin, Mirkoin, Odoratin 22 Fx HAIUL. o F
Tectorigenin, Daiazein, 7-O-methoxyafromosin, Texasin, Mirkoin, Odoratin-<

EHUFol = Aoz F8E s=solth #2d sFEE ko] m9
54 74 M-S 3 A3 Mirkoin, Tectorigenin, Genistein, Daiazein =0 & &4 0]
Fretdon, o= Fxe #Fol Utk AS FAs At 53] mirkoin®] 74

T+ 71284 tyrosine?} FAAoZ Asstt= AES gl AT
=< el (Ecklonia cava)=5-E 7701¢] phlorotanning #2833t &2l ¥
} Phloroglucinol, Phlorotannin A, Eckol, Triphlorethol A,

Fucodiohlorethol E, Phlorofucofucoeckol, Dieckol® &4t £3] dieckolol

gatels ARl g A Bel Wue RYstach oSl sl v 2
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