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Abstract: In the previous study, we reported the antioxidative and cellular protective effects of Jeju native plant extracts. In
this study, we investigated the anti-oxidative, anti-wrinkle and whitening effects of new 37 plant extracts collected from
self-growing plants in Jeju island. Their anti-oxidant activities were measured by the 1,1-diphenyl-2-picrylhydrazyl (DPPH)
radical scavenging assay and reactive oxygen species (ROS) scavenging assay in Fe -EDTA/MHO: system. The cyto—
protective properties of 37 plant extracts were assessed in the rose-bengal sensitized photohemolysis of human erythrocytes.
The inhibitory effect of 37 plant extracts on tyrosinase were investigated to assess their whitening efficacy. Finally, their
anti-elastase activities were measured to predict the anti-wrinkle efficacy in the human skin. The results showed that the
extracts of Myrica rubra stem bark and Securinega suffruticosa have the free radical scavenging activity (FSCso: b, 8 ug/
mL, respectively), and the extracts of Quercus acutissima leaf and Securinega suffruticosa stem bark have the prominent
ROS scavenging activity (OSCso: 0.009 pg/mL). Photohemolysis of erythrocytes in the presence of rose-bengal as a sensitizer
was inhibited by the extracts of Securinega suffruticosa stem bark and Salix koreensis stem (rz, 895 min, 640 min at 50
ug/ml, respectively. Myrica rubra stem bark extract (77.8 % at 200 pg/mL) and Salix koreensis stem extract (76.2 % at 200
ug/mL) also have the inhibitory effect on tyrosinase and elastase activities, respectively. These results indicated that the stem
park of Myrica rubra, Securinega suffruticosa, and Camellia japonica, the stem of Salix koreensis, and the lcaf of Quercus
aqutissima and Camellia japonica could have the benefitial effects when they are added as ingredients in cosmetics.
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Table 1. 37 Plant Extracts Used for Experiments
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No. Botanical names

No. Botanical names

1 Ambrosia artemisiifolia var. elatior (on the ground)
2 Aralia elata (lcaf)

3 Arisaema robustum (all grass)

4 Artemisia capillaris (all grass)

5 Aster tripolium (on the ground)

6 Boehmeria nivea (lcaf)

7 Camellia japonica (leaf)

8 Camellia japonica (stem bark)

9 Capsella bursa-pastoris (all grass)

10 Commelina communis (all grass)

11 Empetrum nigrum var. japonicum (leaf)
12 Eriobotrya japonica (stem bark)

13 Euonymus japonicus (stem)

14 Euphorbia helioscopia (all grass)

15 Futsia japonicu (stem bark)

16 Galium spurium (all grass)
17 Indigafera pseudotinctoria (on the ground)
18 Juncus effusus var. decipiens (on the ground)

19 Ligustrum japonicum (branch)

20 Lonicera japonica (stem)

21 Lycopodium clavatum var. nipponicum (all grass)
22 Lycopodium clavatum var. nipponicurn (all grass)
23 Lycopodium obscurum (all grass)

24 Magnolia kobus (stem bark)

25 Melia azedarach var. japonica (leaf/flower)

26 Myrica rubra (stem bark)

27 Picrasma quassioides (stem)

28 Portulaca oleracea (all grass)

29 Prunella vulgaris var. lilacina (all grass)

30 Pueraria thunbergiana (branch/leaf)

31 Quercus acutissima (leaf)

32 Sudlix koreensis (stem)

33 Securinega suffruticosa (stem bark)

34 Sophoru fluvescens (all grass)

35  Stachys riederi var. japonica (all grass)

36 Typha angustata (all grass)

37 Vitis amurensis (leaf/stem)
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Figure 1. Iree radical scavenging activity of extract of
Securinega suffruticosa (stem bark).
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Table 2. I'ree Radical Scavenging Activities of 37 Jeju
Native Plant Extracts

DrPH

No. Botanical names (FSCup, ng/mL)
1 Ambrosia artermisiifolia var. elatior 100
(on the ground)
2 Aradlia elata (lcaf) 100
3 Arisaema robustum (all grass) 135
4 Artemisia capillaris (all grass) 60
5 Aster tripolium (on the ground) &0
6 Boehmeria nivea (lcaf) 70
7 Camellia japonica (lcaf) 14
8 Camellia japonica (stem bark) 18
9 Capsella bursapastoris (all grass) 380
10 Commelina communis (all grass) 360
1 Erg];i)rum nigrum var. japonicurn 83
12 Eriobotrya japonica (stem bark) 18
13 Euonymus japonicus (stem) 48
14 Euphorbia helioscopia (all grass) %
15 Fatsia japonica (stem bark) 16
16 Galium spurium (all grass) 150
Indigofera pseudotinctoria
17 (on the ground) H
uncus effusus var. decipiens
18 / (on théﬁground) ' 70
19 Ligustrum japonicum (branch) 20
20 Lonicera japonica (stem) 64
91 Lycppodz:wﬂ clavatum var. 20
nipponicum (all grass)
Lycopodium clava var.
2 ynip?)onicum [(all tégl;;lss)ar > 40
23 Lycopodium obscurum (all grass) 400
24 Magnolia kobus (stem bark) 50
. Melia azedarach var. japonica
» (leaf/flower) " > 30
26 Myrica rubra (stem bark) 5
271 Picrasma quassioides (stem) 60
28 Portulaca oleracea (all grass) 200
Prunella vulgaris var. lilacina
29 (all grass)g 8
30 Pueraria thunbergiana (branch/leaf) -
31 Quercus acutissima (leaf) 11
32 Salix koreensis (stem) 30
23 Securinega suffruticosa 3
(stem bark)
34 Sophora flavescens (all grass) 240
Stachys riederi var. japonica
e (aflzygrass) " %
36 Typha angustata (all grass) 16
37 Vitis amurensis (leaf/stem) 100
Standard L ascorbic acid
(+)- @ ~Tocopherol 9
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Figure 2. Reactive oxygen species scavenging activity of
Aralia elata (eaf) in Fe -EDTA/LO; system by luminol-
dependent chemiluminescence assay. [EDTA] = 50 uM,
[FeCls - 6H:0] = 25 uM, [Luminol] = 1.4 mM, [H:0:] = 3.0
mM, concentrations of Aralia elata leaf (leaf); 1: control,
2: 001 pg/mL, 3: 0.1 ug/mL, 4 1 pg/mL, 5: 10 pug/mL, 6

blank.
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Figure 3. Reactive oxygen species scavenging activity of
Ardlia elata (leaf) in Feé™-EDTA/H0» system by luminol-
dependent chemiluminescence assay.
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Table 3. Reactive Oxygen Species Scavenging Activities
of 37 Jeju Native Plant Extracts

Chemilumine-
No. Botanical names (%g;ncci
ug/ml x 1079
Ambrosia artemisiifolia var. elatior
1 28
(on the ground)
2 Aralia elata (leaf) 1.3
3 Arisaema robustum (all grass) 550
4 Artemisia capillaris (all grass) 4
5 Aster tripolium (on the ground) 238
6 Boehmeria nivea (lcaf) 60
7 Camellia japonica (leaf) 18
8 Camellia japonica (stem bark) 10
9 Capsella bursapastoris (all grass) 70
10 Commelina communis (all grass) 70
1 Fmpetrum nigrum var. japonicum %6
(leal)
12 Eriobotrya japonica (stem bark) 800
13 Euonymus japonicus (stem) 5
14 Euphorbia helioscopia (all grass) 200
15 Fatsia japonica (stem bark) 640
16 Galium spurium (all grass) 2
17 Indigofera pseudotinctoria 20
(on the ground)
18 Juncus effusus var. decipiens 0

(on the ground)
19  Ligustrum japonicum (branch) 30

20 Lonicera japonica (stem) 700

91 Lycopodium clavatum var. nipponicum 150
(all grass)

» Lycopodium clavatum var. nipponicum 128
(all grass)

23 Lycopodium obscurum (all grass) 30

24 Magnolia kobus (stem bark) 50

- Melia azedarach var. japonica

2 (leaf/flower) 108

26 Myrica rubra (stem bark) 20

27 Picrasma quassioides (stem) 20

28 Portulaca oleracea (all grass) 400

% Prunella vulgaris var. lilacina 5
(all grass)

30  Pueraria thunbergiana (branch/leaf) 10

31 Quercus acutissima (leaf) 09

32 Salix koreensis (stem) 30

33 Securinega suffruticosa (stem bark) 09

34 Sophora flavescens (all grass) 360

% Stachys riederi var. japonica 165

(all grass)
36  Typha angustata (all grass) 44

37 Vitis amurensis (leaf/stem) 240
Standard L ascorbic acid 150
Rutin 13
Quercetin 5
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Figure 4. Effect of 4 plant extracts on the rose-bengal
sensitized photohemolysis of human erythrocytes. Irradia—
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& HAFAn. Ed] o] FolA AAUYF £3(Myrica
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Table 4. Effects of 37 Jeju Native Plant Extracts and

1
B\

i

Reference Compounds on the Rose-bengal Sensitized Pho

tohemolysis of Human Erythrocytes (Concentration: 50 ug/

mL)
No. Botanical names Photohem(?lysm
75 (min)
Ambrosia artemisiifolia var. clatior _
1 165
(on the ground)
2 Aralia elata (Icaf) 45
3 Arisaema robustum (all grass) 89
4 Artemisia capillaris (all grass) 84
5  Aster tripolium (on the ground) 42
6  Boehmeria nivea (lcaf) 55
7 Camellia japonica (leaf) 330
8  Camellia japonica (stcm bark) 295
9 Capsella bursapastoris (all grass) 61
10 Commelina communis (all grass) 42
1 Empetrum nigrum var. japonicum 148
(leal)
12 Eriobotrva japonica (stem bark) 295
13 Euonymus japonicus (stem) 93
14 Euphorbia helioscopia (all grass) 7
15 Fatsia japonica (stem bark) 40
16 Gadlium spurium (all grass) 42
17 Indigofera pseudotinctoria 220
(on the ground)
Juncus effusus var. decipiens
18 (on the ground) 128
19  Ligustrum japonicum (branch) -
20 Lonicera japonica (stem) 23
Lycopodium clavatum var. nipponicum -
21 %
(all grass)
Lycopodium clavatum var. nipponicum
22 60
(all grass)

23 Lycopodium obscurum (all grass) 93
24 Magnolia kobus (stem bark) 56
_ Melia azedarach var. japonica _
% (leaf/flower) 53
26 Myrica rubra (stem bark) 400
27 Picrasma quassioides (stem) 72
28  Portulaca oleracea (all grass) 50
29 Prunella vulgaris var. lilacina 5

(all grass)
30  Pueraria thunbergiana (branch/leaf) 66
31 Quercuc acatissima (leaf) 81
32  Salix koreensis (stem) 640
33 Securinega suffruticosa (stem bark) 8%
34 Sophora flavescens (all grass) 50
%5 Stachys riederi var. japonica 0
(all grass)
36  Typha angustata (all grass) 100
37  Vitis amurensis (leaf/stem) 63
Standard (+)- @ ~Tocopherol 74
Control 32

9 gl @3t AN 171

Table 5. Inhibitory Activities of 37 Jeju Native Plant Ex
tracts on Tyrosinase (Concentration: 200 pg/mL)

. Inhibition
No. Botanical names (%)
Ambrosia artemisiifolia var. elatior
1 204
(on the ground)
2 Aralia elata (lcaf) 14.1
3 Arisaema robustum (all grass) 5.7
4 Artemisia capillaris (all grass) 23.3
5 Aster tripolium (on the ground) 89
6 Boehmeria nivea (lcaf) 6.2
7 Camellia japonica (leaf) 13.2
8 Camellia japonica (stem bark) 283
9 Capsella bursapastoris (all grass) 10.7
10 Commelina communis (all grass) -
11 Empetrum nigrum var. japonicum (leaf) 372
12 Eriobotrya japonica (stem bark) 104
13 Euonymus japonicus (stem) 19.1
14 Euphorbia helioscopia (all grass) 186
15 Fatsia japonica (stem bark) 169
16 Galium spurium (all grass) 9.8
Indigofera pseudotinctoria .
17 16.1
(on the ground)
18 Juncus effusus var. decipiens 168
(on the ground)
19  Ligustrum japonicum (branch) -
20 Lonicera japonica (stem) 50.7
Lycopodium clavatum  var. nipponicum
21 0.2
(all grass)
% Lycopodium davaturn - var, nipponicurn 104
(all grass)
23 Lycopodium obscurum (all grass) 6.7
24 Magnolia kobus (stem bark) 16.1
.. Melia azedarach var. japonica
2 (leaf/flower) 127
26 Mpyrica rubra (stem bark) 7738
27 Picrasma quassioides (stem) -
28  Portulaca oleracea (all grass) 1.7
29 Prunella vulgaris var. lilacina 44
(all grass)
30  Pueraria thunbergiana (branch/leaf) 9.3
31  Quercuc acatissima (leaf) 52.2
32 Sdlix koreensis (stem) 226
33 Securinega suffruticosa (stem bark) 477
34 Sophora flavescens (all grass) 54.4
35 Stachys riederi var. japonica (all grass) 1.2
36  Typha angustata (all grass) 282
37 Vitis amurensis (leaf/stem) 86
Standard Arbutin (100 yg/mL) 20.0
Arbutin (200 yg/mL) 70.0

rubra)¥ tyrosinase &4 A3 Tt 778 %E FH

8 A e AT, we FE A x(Commelina

communis), 35 7FA (Ligustrum japonicum), 2l
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Table 6. Inhibitory Activity of 37 Jeju Native Plant Ex o 7% 100 pg/ml 2 200 pgimlol A A7 200 % 2
tracts on Elastase (Concentration: 200 ug/mL) 200 %2 A8 G2 engel,
No. Botanical names Inhgggion _
2 3.5. Elastase 4 3l

Ambrosia artemisiifolia var. elatior

: 1o )\] TZ ;Z —‘r = :l_ & %]_
1 (on the ground) 343 ]l" able 6= 3771 €] ¥ EHOﬂ« g elastasej N
2 Ardlia elata (lcah) 134 4 A e welFm Ak Az ww MEUE
3 Arisaema robustum (all grass) 27 7\(Salix koreensis), =& Ql/%7 ](sz‘ls amurensis), ©f
4 Artemisia capillaris (all grass) 57 71RE AR(Typha angustata), dotz AdH(Indigo-
5 Astertr i?(’lilfm (on the ground) 3L0 fera pseudotinctoria), E% AZx(Prunella vulgaris var.
6 Hochmeria nivea (leal o llacina)7h & FEE wls) mabh 20 e
7 Camellia japonica (leaf) - o - o - ol - ] e
8 Cumellia japonica (stem bark) _ Aot 538 HEUS E7](Salix k()reen_Sls) FEE
9 Capsella bursapastoris (all grass) 36.8 < 200 pug/mLeAlA 762 %9 elastase A3 E4E& e
10 Commelina convmunis (all grass) - Wik
1 Er(ri;;jf)rum nigrum var. japonicum 287 N agEe FEsA ARog & oz A
=4 i,:l ‘% U 3z = A “q‘t:’j_' 7]_0 g
12 Eriobotrya japonica {stem bark) 385 (Areca CfteChU) f il»\]l s Oi N 0 }: . ];,4 ‘DO
13 Euonymus japonicus (stem) 17.1 pg/mLoA A elastase A8l 242 oF 810 %5 WERURI.
14 Euphorbia helioscopia (all grass) 221
15 Fatsia japonica (stem bark) - 4. 4 B
16 Galium spurium (all grass) 386
Indigofera pseudotinctoria _ = o]t g7Eo] AE 2ZE .
17 (on the ground) 538 ) AT 5 —Oﬂ *1 4"@ ]lz/\)\em, 37% 9] 1 _‘l‘—é ﬁoﬂ _EH OH
18 Juncus effusus var. decipiens 45 Eigdass ﬂ*é, ol 2 2 Ad g4 @4 digh A
{on the ground) ' & FEe A
19 Ligustrum japonicum (branch) - 1) A8 Z2Z29 free radical 24 FA(FSCy) =4
Y e i i A%, w2 BHo] E FRELE AAUF 53,
2l (all grass) ' 316 el g9, Ay ¢, gy O]/“l" 3, usht
9 Tycopodium clavatum  var. nipponicum %7 T, g 7R 7} O)\?j\ﬂ #O], ST I FEE2
(all grass) ) FSCro#ke] 5 pg/mLO.E free radical A=A ﬂ dol 2 A
23 Lycopodium obscurum (all grass) 13.6 oz Yehyh
24 Magnolia kobus (stem bark) - 9) Fe*'“EDT A, A oled Zahaats 2447
o5 Melia azedarach var. japonica 216 o = 1 -
. (leaf/flower) : daevy o, A 53, SRS 9 AMES dx,
26 Myrica rubra (stem bark) 453 APEVHE & ]7} Zgitabso] E Ao R et 53],
27 Picrasma quassioides (stem) 30.9 Fogpae] FulE v aTo R ARESE quercetin®] OSCyak
28 iortullc;oa oierac:ea (alll%ra§s) 16.8 o] 0.05 ug/mLol v]g] BANEE 2AG F Q= B
2 r(L;rlzlegcrzazzsz)gans var. lilacina 50 o] FA Holu AL o 2 o)
30 Pueraria thunbergiana (branch/leaf) 249 3) A HETE Uder @ 244 ad did AlxR
31 Quercuc acatissima (leaf) 405 s g3 %*4734 50 pg/mLel A FUiRE] 3, M=
32 Salix koreensis (stem) 76.2 &7, AAYF FY, TR ¢ FEE0] MERS
33 Securinegu suffruticosa (stem bark) 32.8 17} 29 wol3E1 9k
34 gophorfz ﬂavesgns (E.lﬂ gr.aSS) - 4) Tyrosinase® @A g As) o AAUE
%5 tachys riederi var. japonica %65 0 A Aa AU o) elm Z] s v
o (all grass) ) o, a3k Az, A 9 Q1E #7), BlRe]
36  Typha angustata (all grass) 589 FEEo] 200 yg/mLell A 40 % o4 A& §39E 2o
37 Vitis amurensis (leaf/stem) 62.7 FAY. B3], o] FoA AAUY £ 2HEo] 778 %
Standard Areca catechu 84.0 =1 E-Lq'ﬂ' Agsl 2 Row vehdtl 7)%A ﬁ]_;g,%g]
oA g 2 47 arbuting Hln EAZ ARETE A
W E7(Picrasma quassioides)o X s &3471 A UEr 200 pg/mLAA 70 %E VERRSIT
W ekteh JledadEel sluAs 2 ez arbutin 5) Blastase?) 79 200 pg/mLolA W=y 27,

thetald#ere] ), A 337 Al 3 %, 2007
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