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Abstract

The present study was performed to investigate antioxidant activities of Korean edible wild extracts. In water
and methanol extracts of edible wild plants, total polyphenol content of water and methanol extracts ranged
4.6~183.8 and 8.2~270.1 mg/g, respectively. Radical scavenging activity against DPPH and ABTS radicals
was observed to be high in Lysimachia barystachys, Aceriphyllum rossii, Securinega suffruticosa, Sedum kamt-
schaticum, and Pedicularis resupinata. Pedicularis resupinata, Securinega suffruticosa, Patrinia villosa, and
Solidago virga-aurea var. asiatica showed effective SOD-like activity. There was significant correlation be-
tween polyphenol content and DPPH and ABTS radical scavenging activities, and SOD-like activity. Plant ex-
tracts such as Pedicularis resupinata, Securinega suffruticosa, Rhapontica uniflora, Lysimachia barystachys,
and Aceriphyllum rossii had higher polyphenol content, radical scavenging, and SOD-like activity. These results
indicate that Korean edible wild plants may be useful as potential antioxidant sources for improving human

antioxidant defense system.
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vk(Cimicifiga heracleiolia), W \WE-(Angelica de-
cursiva) 5 FZRAE0] 24F0lx, EXF(Aceriphyllum
rossii), & FVE (Lathyrus davidi) 5 A3 423 U35
(Kalopanax pictus), 3N (Securinega suffruticosa) S}
2o Q3 27) 5%, Y'Y (Codonopsis lanceolata) @} 2

E

o
Ba] 15 o|H(Table 1).

2 A8 10 goll FZFdiul 1089 /S 71t
Foll A EFYZsIAA ALY 23] HHEFE3}
3, ADVANTEC paper(No.6)(ADVANTEC Co., Tokyo,
Japan)& ©]&3te 7} AFste B8-S 2H A T A
5=7](EYELA N-1000, Riakikai Co., Ltd., Tokyo, Japan)
£ AHEEte] 5% & T2 Z((PVTED 10R, Ilsin Lab,
Yangju, Korea)3}4] phosphate buffered saline(PBS)el =
o A8=E AHgstHTh

e F22 A8 10 goll SuiEl 10819] 100% we-S
< 7}eta wwrEZ(Jeio tech sk-71, Lab companion,
Daejeon, Korea)3HH A 16A]7F, 3417t &9t 23] WHE-FZ3)
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dimethyl sulfoxide(DMSO)°l 10 mg/mLZ 5 A|& 2 A}
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H= %2 Folin-Denis® (19)ol] we} 2 FE2E& 1
pLell Folin reagent 10 plL 2 2% Na.COs 200 pLS 7}s}ar
T3 s A2 3083 X F 750 nmolA FEE
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ATH21). 74 mM ABTS &43 26 mM #H34H058 &%
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157 H =5 34k g4g 89 300 plel 1, 0.1
mg/mLE XA A5 20 uLE 7tk 2 E3dsta A2
o] 3087t HAT -2 734 nmoll A FFEE =3
AT g2 A EE HUMsHA &2 dxa ) vlasty 2oz
o AAZGAHeE Yeyorn AFAHNETFOEE ascorbic
acidg AH&3t AT A2 33 wE Faste] Wi gs Al
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SOD FAHEHY

Superoxide dismutase(SOD) f-AIEA & F Aol ) &+
g 2ol A pyrogallole] superoxideel] ]3] AH-54tsl =W
A A EDo] e dElE ©]83HY pyrogallol®] AHE
AstE AT AHE SA A TH22,23). 5 mg/mLE
ZA3 A1E 20 ploll pH 852 X A3 tris-HCI buffer(50
mM tris+10 mM EDTA, pH 85) 300 pL9} 7.2 mM
pyrogallol 20 uL& #7}sle] 25°Col A 10%3F ¥Fg % 1
N HCI 10 yLE 7Fsto] ®bg-& AAAZS vbsY & 23}
¥ pyrogallol®] %2 420 nmollA FFE9] WslE 735}
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AQstie & FEE F&o) HEE FE2&E FERT

Ae gy 8o 2 Ao (Adenophora
triphylla var. japonica)®} Y= (Chrysanthemum boreale)©]
247k 284%, 238% 2 & &S HAL, vEE FEE
e SWAIRZE(Viola acuminata), B 7}X(Adenocaulon
himalaicum)7t 242} 202% B 178%9] £& &5 BAth

& Zojdz a2t

F UFY AT 2AE B FEEY WES FE2E
ol & ZgHE TS Table 13 2T} & F2E9 =79
= e 46~1838 mg/gol i, WEhE FEE9 A=
e 82~2701 mg/g o2 A& Fo| WE A B
o]l kst Ao E et & FEEAA ZYHE
o] w2 MMANFEE EDF(Aceriphyllum rossii)©]

1838 mg/g .2 7} =9kx, theo 2 BT (Securinega

=3
3% 34~450%°1 U A F T & F=

Fo A ©D(Codonopsis lanceolata)

I
-
o] & 7V =331, v9 F(Pueraria thunbergiana)

suffiuticosa)7} 1669 mg/go 2 =gkth.

7198 Z(Sedum

kamtschaticum)$y 7V X494 (Lysimachia barystachys), %

ol = (Pedicularis resupinata), [ W& (Agrimonia pilosa)

Table 1. List of 34 edible wild plants used for this experiment, yields, and polyphenol content of their water and methanol
extracts

Extraction yield (%)

Polyphenol (mg/g)

Scientific name Korean Part Family Water Methanol Water Methanol
name
Ext. Ext. Ext. Ext.
1 Cirsium setidens 1HFAF  whole Compositae 20.3 8.7 43.0+9.3  429+9.8
2 Cimicifuga heracleiolia <} whole Ranunculaceae 15.3 9.5 795+196 63.7£3.0
3 Angelica decursiva CIR=is e whole Umbelliferae 16.1 8.4 328+09  395+74
4 Synurus deltoides 83 whole Compositae 13.0 6.8 42.0+49  705+4.0
5 Aceriphyllum rossii =E aerial Saxifragaceae 20.0 15.0 183.8+26.7 270.1+43.4
6 Bupleurum longeradiatum A2 whole Umbelliferae 18.3 10.8 452+7.1 25.7+4.1
7 Lathyrus davidii s aerial Leguminosae 10.2 4.4 271+37  37.2+35
8 Rhapontica uniflora 1 22 x| aerial Compositae 17.3 87 97.0+385 &5.3+109
9 Chrysanthemum indicum = whole Compositae 22.0 9.8 40.2+£6.4 72.7+14.6
10 Artemisia princeps var. orientalis % whole Compositae 20.0 6.5 37.6+15 556%2.6
11 Adenocaulon himalaicum H 7] aerial Compositae 21.0 17.8 465+44  215+28
12 Lysimachia barystachys 72+ whole Primulaceae 13.1 10.9 1324+0.2 166.0%+5.9
13 Codonopsis lanceolata (=h=] root Campanulaceae  34.6 45.0 — 124+1.1
14 Patrinia villosa =z whole Valerianaceae 13.8 9.7 39.0+11.3 881+£2.1
15 Kalopanax pictus 245 leaf, stem Araliaceae 12.6 9.8 60.6+20.8 51.4+96
16 Ainsliaea acerifolia o whole Compositae 15.3 8.0 40.7+8.0 39.9£8.1
17 Sedum kamtschaticum A whole Crassulaceae 19.6 11.8 145.8+14.9 194.1+10.6
18 Viola acuminata ZWANZE whole Violaceae 20.2 20.2 69.7+9.7 336+22
19 Agrimonia pilosa ANUE whole Rosaceae 21.1 177 120.0+9.9 114+19.5
20 Securinega suflruticosa Bointe]  leaf, stem Euphorbiaceae  10.6 4.3 166.9+19.6 184.1+214
21 Aralia elata FeUF  leaf, stem Araliaceae 12.4 8.0 36.0£17.7 70.8+229
22 Cardamine leucantha vyl yo]l  whole Cruciferae 17.2 9.7 295+37 379+£11.0
23 Solidago virga—-aurea var. asiatica w) o] whole Compositae 21.1 114 66.8+14.0 76.4+125
24 Allium thumbergii AR whole Liliaceae 21.2 9.5 8.0+2.3 8.2+49
25 Adenophora triphylla var. japonica A whole Campanulaceae  28.4 13.7 46*25 10.9+5.7
26 Pueraria thunbergiana 3 leaf, stem Leguminosae 4.6 6.0 26.8+7.2 27.4+9.9
27 Pteridium aquilinum var. latiusculum — 3AFE] whole Pteridaceae 11.9 6.4 431+11  37.2%129
28 Staphylea bumalda AFUE leaf, stem  Staphyleaceae 9.1 45 576+12.3 39.8+59
29 Eupatorium japonicum SIUE whole Compositae 94 34 685+3.7 54.4+86
30 Patrinia scabiosaefolia vlelg] whole Valerianaceae 8.3 4.0 65.1+8.1 32.8+7.8
31 Disporum smilacinum ol 71ug] whole Liliaceae 14.7 126 496+116 46.3+83
32 Chrysanthemum boreale A=t whole Compositae 23.8 11.1 287%3.3 37756
33 Lactuca raddeana Abnl whole Compositae 9.8 3.6 709+42  689+78
34 Pedicularis resupinata FolE whole  Scrophulariaceae  21.6 135 12824222 151.6+10.0

Data was expressed as mean=SD.
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ek Zb7; 145.8, 132.4, 128.2, 120.0 mg/g o & 10% ©]%<]

< ZYdE §HS EYT g FEEY Hee '
°] 270.1 mg/go.= 7HE =3kaL, 71¥27F 1941 mg/g e
S22 %o, oo x Fuine|(184.1 me/g), 7+
X4~ (166.0 mg/g), F°]&(151.6 mg/g), FAYUE(114.0
mg/g) £o 2 FEvE o] 10% oo 2 A HIhH
At ole} vkl 2 Y'Y (Codonopsis lanceolata), Z+th(Ade-
nophora triphylla var. japonica), Z1¥]1l ArEF(Allium
thumbergi®] & FZ2&EL 1% vvte] e ZodE &%
S yelWla, 1 939 2 (Pueraria thunbergiana)©] 26.8
mg/g, BFIVE(Lathyrus davidin©) 27.1 mg/g, 2=(Chry-
santhemum boreale) 287 mg/g T2 2 Zg & o] v
ok wEe FEEAAME AFEF(82 mg/g), T(10.9
mg/g), B9 (12.4 mg/g), B 7} X (Adenocaulon himalaicum)
(215 mg/g), 28131 NA E(Bupleurum Ilongeradiatum)
(257 mg/g)7t EelwlE ol 3% H|TR] Aoz S AU

2lo] ZHs-2 ARl A dolA FitslAle] Fas F

oH
Aoz F2 HY, AL, dB 5 AEANA FIFEE 5
Jov & mshfnt ojyzt ¢k, €% SHUXHE T A
2 3 Iues A 59 gk Augds 7HAE des
dHA ATH24). TEbA B AT & FEES g
FEEA TEHoE Fejds o] =& AoE HUt
29T, B, N E, ARG, FolEe AAgt

ot

¢

AN A 7HA 7 e Aoz ATHET B3 o]E A
29 vghE FEEA Zeus ol 47 47%, 10%,
33%, 25%, 18% Z7}eF Ao 2 e} o)

dEo 2% F=
o] ol FAFENEH ZdvE F= THFS

S/ 5

Lee 5(25)°] €5 % SAE A/ 759 #9494 80%
Hee FEEZRYH ZY9s F§FE S 294 F
QA At o FE2E, 283 509 B FEEF0]
Z}7+ 130.2, 120.7, 1272 mg/g O & 7P =& o2 Hush
Aol vshd, B Ao ALEE A Fe] ZHE e

4 =2 Aow vehsth

DPPH 2iCl2t A5

gaksl BAe 7y F&E9] DPPH gtz w3k Ax
AEHE Yee A5 SddEo s 454t DPPH
gz &A% DPPH A2 AA 9] Qb sk i gz
2 ikt B4 93] FAEHA FLE A o] A EE
HYE o] &3t sty 1 Z4 WRio] vl R 71t
o7 Mol AE2RE its 48 FAT o {83
AR Al® 34F9 DPPH 2tz &7A%S A% 2
(Table 2), 7‘X44(Lysimachia barystachys), &
(Aceriphyllum rossii), 3 NA 2] (Securinega suflruticosa),

oL,
o

VA Z(Sedum kamtschaticum), % °|Z(Pedicularis re-
supinata)©] €3 WE-E FEE EFAA w53 it
3% < JEY ICs(DPPHS F%57} 50% A e T8

sk Al89] F%)o] 25 pg/mL PRIl Ao Z FriE Y &
FEEY A5 o9 FAAUYE(Agrimonia pilosa), v}
imicifiiga heracleifolia), W%\ (Rhapontica uniflora), V|
e FEEY A9 FAYE] 70 yg/mL v G ZE
= Ao yelwth whol R (Allium thumbergin, ¢
W (Adenophora triphylla var. japonica), B9 (Codonopsis
lanceolata), WY& (Angelica decursiva), ZW A%
(Viola acuminata), VY2 °)(Cardamine leucantha), <
FUVE(Lathyrus davidiD& &3 e F25 25 200
pg/mL 01749 ICsS Ry or, Hes FEEAAE o]9
A% TAVE) (Pteridium aquilinum var. latiusculum)$t =¢
E}e] (Patrinia scabiosaefolia) 5©] 200 ng/mL ©]732] 1Cs
< YErTh 100 pg/mLol A ¢ DPPH 2% &AAS S F
ESEHE vud RAH o ele AAISHA 25), A (3.6
vl vyl elE.0u), @68, SEFUE(Eupatorium
Japonicum, 2.5W), v}E}E) (Patrinia scabiosaelia, 2.49)),
H 72| (Adenocaulon himalaicum, 1.88Y) 5 DPPH 2}t Z
A2ATO] G A FAME HEE FEERT & FEF
oA 1 &Ade] of 2u) o]} Frlet Aoy, STF(1.041),
FoAE (1.08]), 7P (1), Z1AZ=0.18), FolF
(1.18)), F2YUE(1.14) 5 DPPH &t)Zd LA 50| 53
AR FAME F2EEE O A 2ol iU

NAFFY B, B Aol AMEH Foe A2 A
ICx°] 25 pug/mL "% AL Lee 5(26)2] AFollA] £ &
g, A7 42 3093, 32.94, 16.08 pg/mL2 ZAHE 23
9} fAtelth Fopel o] A E3H Kim 5(27)9] AT-ollA]
ICx°] 50% &g FEEA 43.12 pg/mL, A otAlE <]
E B 38X 128 pg/mL, aglycone & A 9.04 ug/mL=
HiuEojz] B A7 AR ARSI

ABTS 2H0|2(ABTS ') 47{&Hy

ABTS %0]&(ABTS ') 244 ABTS &3} 33
2b-E el REEe 93] A E ABTS oo FE2EY
GatslE o o) A A= o radical S2 A F=o] &
Ax= AS o] &gt Aot DPPH assay ¢} wHH7FA]
2 AAHQ goF@E AAste 2§ 71%eo] FF Ao,
DPPH radical A| 7153 #2123l 4@ Hol= AL=
dHA ATk AAF 4T E FEES AES FE2EY
ABTS %ol 2AZAS 1,000 pg/mL9F 100 pg/mLe] Al
B FEAA A3 Z23E Table 20 A8 e F
EE50] FEYEZQ ABTS ¥l &2AEXHS Bt &
FZ=EM ABTS ol 2AZA o] $3 NEZE 7]
A % (Sedum kamtschaticum), N2 (Securinega suf-
fruticosa), EXZF(Aceriphyllum rossid), ANV E(Agri-

Q

monia pilosa), % °|& (Pedicularis resupinata), 7}X<+%3

(Lysimachia barystachys), %PH Cimicifiga heracleifolia)
5] 1,000 pg/mLel A 90% °)de] el 2ABEE B
o 53] o]FoA EFF-L 100 ug/mLelA 53.0%2] &
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Table 2. DPPH radical scavenging activity of water and methanol extracts from Korean edible wild plants

Scientific name

Scavenging activity of
DPPH radical (ICs, pg/mL)

Scavenging activity of ABTS " radical (%)

L-Ascorbic acid 8.6

100.0£0.0 (1,000 pg/mL)

Water Ext. Methanol Ext. Water Ext. Methanol Ext.
ICs (ug/mL) ICs (ng/mL) 1,000 pg/mL 100 pg/mL 1,000 pg/mL 100 pg/mL

Cirsium setidens 87.1 >200 74.4+1.3 12.3+£0.2 457+1.2 44+0.8
Cimicifiiga heracleifolia 56.6 100.4 93.7+0.1 129+0.1 63.1*14 51+0.3
Angelica decursiva >200 >200 36.5%0.2 48+0.2 18.9+5.0 0.5+0.3
Synurus deltoides 127.6 151.9 59.7+0.1 74+0.3 471+21 3.0+06
Aceriphyllum rossii <25 <25 99.8+0.1 53.0+0.1 99.8+0.0 589+3.3
Bupleurum longeradiatum 96.5 >200 59.3+1.0 6.7£0.2 443+1.3 24+0.6
Lathyrus davidii >200 >200 43.2+0.6 5.3+0.6 279+1.0 -
Rhapontica uniflora 64.0 78.4 845+1.4 125+1.1 83.2+0.1 135+05
Chrysanthemum indicum 96.7 146.2 55.6+0.5 81+04 55.3+4.4 6.9+19
Artemisia princeps var. orientalis >200 111.0 46.7+0.4 6.4x0.1 59.8+0.3 3.1£77
Adenocaulon himalaicum 101.1 >200 44.1+0.9 6.1+0.1 25.0+0.1 3.2+04
Lysimachia barystachys <25 <25 98.4+0.3 19.7+05 99.0£0.5 285%0.4
Codonopsis lanceolata >200 >200 11.4+0.3 1.3£0.3 25.8+0.3 24+0.1
Patrinia villosa 715 91.7 765+1.0 115+04 82.2+05 12.6 0.4
Kalopanax pictus 70.3 102.3 73.9+0.2 11.3+04 61.5+1.3 9.7+0.5
Ainsliaea acerifolia 106.4 114.4 56.3+1.3 8.8+0.7 39+0.1 24+0.2
Sedum kamtschaticum <25 <25 100.0+0.0 37.0+09 99.5+0.0 459+1.0
Viola acuminata >200 >200 356+1.3 51+04 34.4+1.0 43+0.1
Agrimonia pilosa 42.2 46.8 99.4+0.0 20.8+0.3 98.8+0.1 176 0.2
Securinega suffruticosa <25 <25 99.9+0.0 35.0+0.3 99.4+0.1 41.0+0.9
Aralia elata 74.6 114.8 724+1.2 9.7+0.2 55.3+2.3 84+0.3
Cardamine leucantha >200 >200 35.7£05 1.8+£36 30.3+£0.1 —
Solidago virga-aurea var. asiatica 75.4 108.3 771x1.8 89+0.2 62.9%0.8 89+0.2
Allium thumbergii >200 >200 21.0+04 - 265+1.4 4.1+0.0
Adenophora triphylla var. japonica >200 >200 189+1.4 - 19.4+0.4 2.3+0.3
Pueraria thunbergiana 176.5 >200 466+1.7 21+1.7 471+04 6.4+0.1
Pteridium aquilinum var. latiusculum 934 >200 76.3+1.1 76*0.2 40.7+0.5 47+0.3
Staphylea bumalda 113.1 187.8 74.3+1.7 12.2+0.6 53.9+0.8 7.3%+0.1
Eupatorium japonicum 102.1 >200 775+15 11.3+0.3 585+1.0 9.8+0.5
Patrinia scabiosaefolia 97.2 >200 736109 10.6+0.2 55.9+0.5 9.3+0.2
Disporum smilacinum 146.5 >200 52.2+1.8 84=x0.1 472+0.2 74%0.1
Chrysanthemum boreale 175.5 105.0 433+1.1 5.8+0.3 480+1.3 6.3+0.2
Lactuca raddeana 73.5 101.6 728+1.1 9.1x0.2 55.5+04 7.3+0.0
Pedicularis resupinata <25 <25 99.4+0.2 176+£2.2 99.1+0.3 23.9x2.1

Data was expressed as mean=SD.
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Table 3. SOD-like activity in water extracts from 34 edible
wild plants

Scientific name SOD-like activity (%)

L-Ascorbic acid (5 mg/mL) 92.4+5.2
Water Methanol
Ext. Ext.

Cirsium setidens 31.1+159 2324213
Cimicifiiga heracleitolia 41.0£13.1 27.2+76
Angelica decursiva 26.8+11.8 —
Synurus deltoides 359+53 157+76
Aceriphyllum rossii 59.6+13.1 38.6+15.7
Bupleurum longeradiatum 491+9.1 523%9.2
Lathyrus davidii 339+94 342+72
Rhapontica uniflora 487+79 719+14.1
Chrysanthemum Iindicum 53.0+4.2 34.3+£228
Artemisia princeps var. orientalis 257140 22.0%£5.9
Adenocaulon himalaicum 45.7+7.0 8.7+99
Lysimachia barystachys 61.2+20.8 19.4+6.1
Codonopsis lanceolata 13.3£9.8 —
Patrinia villosa 83.6+14.7 351%175
Kalopanax pictus 52.8+49 346+129
Ainsliaea acerifolia 274+45 —
Sedum kamtschaticum 152+11.8 124+39
Viola acuminata 439+6.7 40.7+5.2
Agrimonia pilosa 457+9.9 —
Securinega suffruticosa 99.4+75 459+136
Aralia elata 54.1+10.6 33.7+8.1
Cardamine leucantha 63.5+53 19.1%+2.0
Solidago virga-aurea var. asiatica 726+13.3 49.4+56
Allium thumbergii 155+55 —
Adenophora triphylla var. japonica 13.9+14.2 —
Pueraria thunbergiana 485+47 17770

Pteridium aquilinum var. latiusculum 35.7+8.1 6.0=79
Staphylea bumalda 359+86 185+6.9
Fupatorium japonicum 50.9+17.8 36.0£7.5
Patrinia scabiosaefolia 40.2+11.4 —
Disporum smilacinum 21.2+157 18.0%+10.8
Chrysanthemum boreale 168245 04%51
Lactuca raddeana 55.5+17.3 —
Pedicularis resupinata 100£0.0 100£0.0

Data was expressed as mean=®SD. The SOD-like activity of
plant extracts at 5 mg/mL was determined.
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Table 4. Correlation coefficient between polyphenol content

and antioxidant activities of water extracts from edible wild
plants

Polyphenol”  DPPH? ABTS®  SoD”

Polyphenol 1.000 0.812" 0837  0482"
(0.000)  (0.000)  (0.004)

DPPH 1.000 0922 0598
(0.000)  (0.000)
ABTS 1.000 0.504"
(0.002)

YPolyphenol content in mg/g tannic acid eq. (ranking).
?DPPH radical scavenging activity at final 100 yg/mL (ranking).
YABTS " radical scavenging activity at 1,000 pg/mL (ranking).
YSOD-like activity at 5 mg/mL (ranking).

“Correlation is significant at p<0.01.
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Table 5. Correlation coefficient between polyphenol content
and antioxidant activities of methanol extracts from edible
wild plants

A

Polyphenol”  DPPH? ABTS”? soOD”

Polyphenol 1.000 0.869” 08717 0445
(0.000)  (0.000)  (0.008)

DPPH 1.000 0.873" 0419
(0.000)  (0.014)

ABTS 1.000 0.488™
(0.003)

DPolyphenol content in mg/g tannic acid eq. (ranking).
“DPPH radical scavenging activity at final 100 pg/mL (ranking).
YABTS " radical scavenging activity at 1,000 pg/mL (ranking).
YSOD-like activity at 5 mg/mL (ranking).

Correlation is significant at “p<0.01, "p<0.05.
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