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ABSTRACT : A total of 708 methanol extracts from 599 species in 126 families(e.g. Aceraceae) of plant resources were
screened for inhibition of cosmetics contaminating microbe, Staphylococcus aureus, Pseudomonas aeruginosa and Candida
albicans using 96-well microplate bioassay. Four plant extracts including Celastrus orbiculatus inhibited the growth of Sta-
Phylococcus aureus over 90%, 38 extracts including Acer palmatum var. nakaii inhibited the growth of Pseudomonas aerugi-
nosa over 60% and 10 extracts including Ilex crenata var. microphylla inhibited growth of Candida albicans over 60%. Plant
extracts showing growth inhibition activity against S. aureus, P. aeruginosa and C. albicans could be used as a reference
guide for the future development of natural preservatives for cosmetics.
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Staphylococcus aureus®] F2)0] o] F01F-& BIAFIATE (Ryu

A= S sPEES AR &3 AR JEET AR 5, 1992).
71Zko] siEE Aot webA ti7]Folut 1A EAske ZHIAPZL SPES ARSshAA sk MAE 29S W

AEC] ozt 9o] Al dold & U= AdFoltt (Smart A7) fEiA PFEES A T FStEEA A2rt
and Spooner, 1992; Kim, 2013). 2005314 2008'd A}o]d] Zoslt, 2o FetrEAEL uEAT HELHA], &
FAA oA 173F2] sPgF AFo] sl4zA @ vl d=d b HEAS, HEERY e S fi S A o)y
0% 2458 nAEHoZ Q% RAow UEE WA gk PEEA gk T Aoy B e] #AI7E Hi
Pseudomonas aeruginosa®l LGE AT A4 X =AU ATk (Groot and White, 1995).

©m (Lundov and Zachariae, 2008), =3+ 330l 4 2] ulAY olo whEbA FPFElA e nAE GRSt A5 AsE

B oHS A7 Aol 91F9 sPEETel A AES A3A ThgFst F72] A ARGk et Pl 2
6.7%, AAYF AF 10%7t Staphylococcus warneri, StEl= WHAI= Methyl, Ethyl, Propyl, Butyl, Heptyl,
Staphylococcus epidermidis 1213 Pseudomonas putida®| < Benzyl paraben 52| Paraben3}3E, Formaldehyde %
A=Y o™ (Campana ef al, 2006), AP} 72 {3} Quaternium-15, Imidazolidinyl urea, DMDM hydantoin3} 7+
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2 releaser’t A3 ¥ formaldehyde-releasers} 3=, MCI
(Methylchloroisothiazolinone) / MI (Methylisothiazolinone) |
& 18]35 Phenoxyethanol 5©] At} (Jeong, 2013).

ParabenS 3PEESOA thEZ o g AMgEE WAl
1920 Stol] A5 AREE|Rl O FARHES A o], 3}
o7 Py FHS pHY M 1 a3E Wish= &
ol o}, H I 540] e ZoR HiEA
ATH (Ahn 5, 2009).

Formaldehyde™ &=, 229]2, diol|A= gl A8l
FAE R, Formaldehyde-releaser® 2 thA| =l 7}aL ok
(Sasseville, 2004).

MCI  (Methylchloroisothiazolinone)t  MI  (Methylisothi
azolinoney= 3F4ES] AREoZE AMEE 4 9o w$ A

< AR oY 7| 3Bols AlFs AAT F Ue
L, 200 mg/Kga= oS AR A, TR st gy =
718 4oz 4 Atkal LA otk (Sasseville, 2004).

Phenoxyethanok 330, M, 225l ot g flek i
Al g5 velo] P 2 o8 54-8F 5 I5ad
Foll M teksiA AREE T )l (Han 5, 2009),
2 YREAFE e E 4o 5 e vFeAel
37F Atk (Zug et al., 2009).

2EL oy 7K EAS FRskal e
< A A7 oA A HellA Q1R o
=l o]&xo] ghom oRBAEA ATt Atk
87 o5 Adwe] ofEAhE B At B Bk A
5] A JAEH Oh 5 (1998)0] 2Jsir 34,
o] g a¥}, Kim 520000 osires 29FEEe
3}, Chung 2} Noh (2000)0] 2Jeir= &]1H2)E-9)
Bae 5 (2005a, byl oJsire FFAUS} 523t
3+ &7}, Choi ¢ Rhim (2008)°] ¢JaixE 2#|71e=9)
a3 I8 Choi & (2013)9 &J8liME HIA], Qu
E 59 o] dA+HATh

Cho 5(2008)°1] °Jslix] 7EAR-, 2uj=}, A9 FE2E8 2
ALFA R o]gate] sPFFE APl BH-EF, Shim
2008yl oJslir e FEES FEFEES o8
o} 2AoX 2] HAGFET, Lee 5 (2012)0 oJsixe FHat
FU, QAL wEMFolo] FEES o] &8 sPdRe] A
WREF I2]3 Yang 5 (201200 Qi AR Q5=
Eollxo] ey A Fol sE vk k.

m
4
19
o

i
R
b 4

oL OE.
e nlo
()
o

0
By
N

o off e % O nd

e
ol
=

1o
i

ot
-

i)
9

o

-
\

- ﬂj}"
it

1o,

o

y

=

o] FA|ske] oA Qo] A=gF AN Altl Staphylococcus
epidermidis®} Propionibacterium acnes®| TaIA A5 A3 &
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2 A8 7FsA
B AeME FUl AEA 1263 599 AE0] Mz, B
2], GrlZ FE methanol2 FE3 ZFEE 70852 73}
S olgsle] gF| F2 WA= Staphylococcus
aureus (B E= 4T4), Pseudomonas aeruginosa (55<),

3% HAEE g ASsYA 53
E AR HA et BEAEA Y o]& 7S HE
=g
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tlo
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Candida albicans 5
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&3 (Table NE AL2Z7A XM AZ3 T2 0.6 mm O]
1= Bst] ARMNES Axs, FHE ARAE 100
MEEk~3e) Y3 99% methanol 2 LE o] A&
7+ F3 k. Methanol a1 7z 7]
(Buchner funnel, Daihan Scientific, Seoul, Korea)ll
whatman®{#}2] (#1, Whatman International Ltd., Maidstone,
England)& AFE-3te] 79t A3kt 2%t o7+l methanol
28e IANFFHZ7] (R-215, BCHI Labortechnik AG,
Flawil, Switzerland)S ©]-&3te] 45CeA 7 553 & &
A A% (llshinBiobase, Dongdoochun, Korea)d}®] methanol
Z2FEFER ZA U WE B3 (521031 A
Aol ARE-FAT

=

FEoe

2. NZHoldE 75 2 .

At G A AR de S8 AR
Al 2] KACC (Korean Agricultural Culture Collection
(RDA-Genebank Information Center, Jeonju, Korea)= 5-E]
T mAES AMESded 2HYY AHoEe
Staphylococcus aureus (S. aureus, KACC 10768)% 13
A MadLZE=  Pseudomonas aeruginosa (P aeruginosa,
KACC 10185y 18]al &Rla E4ole a5/2 Candida
albicans (C. albicans KACC 30003)5 AM-3IomM A7
o] vl Y& WA= Nutrient agard <] (Difco BD Diagnostics,
Sparks, MD, USA)E 72 wigg wix= YPDHIA|
(Difco BD Diagnostics, Sparks, MD, USA)E AF&-3}5itt.
NEFFEL zHzte] ujA|ol HEske] 30CeA 2-3U7F |
&t o sCYALLel BAsiglon nAE ASA A
48717+ Aol M F+ Nutrient brothv] ] (Difco BD
Diagnostics, Sparks, MD, USA)9 8|3 XFHFE YPD
broth#l#] (Difco BD Diagnostics, Sparks, MD, USA)l Z}
7} A sl Aol ARg-aRdct.
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Table 1. Plant sources tested for effects on microorganism growth ordered by family and number of species.

. No. of . No. of . No. of , No. of

Family ) Family . Family . Family .
species species species species

Acanthaceae 1 Cruciferae I Loganiaceae 1 Rutaceae 10
Aceraceae 11 Cucurbitaceae 2 Lycopodiaceae 1 Sabiaceae 1
Actinidiaceae 1 Cupressaceae 5 Lythraceae 3 Salicaceae 11
Agavaceae 1 Cyperaceae 7 Magnoliaceae 7 Salviniaceae 1
Aizoaceae 1 Dioscoreaceae 5 Malvaceae 2 Sapindaceae 1
Amaranthaceae 2 Ebenaceae 2 Marsileaceae 1 Sapindaceae 2
Amaryllidaceae 2 Elaeocarpaceae 1 Meliaceae 1 Saxifragaceae 11
Anacardiaceae 3 Empetraceae 1 Menispermaceae 3 Schisandraceae 2
Apocynaceae 1 Equisetaceae 1 Moraceae 7 Scrophulariaceae 7
Aquifoliaceae 4 Ericaceae 8 Myrsinaceae 2 Selaginellaceae 1
Araceae 7 Eriocaulaceae 2 Myrtaceae 1 Simaroubaceae 2
Araliaceae 3 Euphorbiaceae 15 Nymphaeaceae 2 Solanaceae 3
Aristolochiaceae 2 Fagaceae 4 Oleaceae 3 Staphyleaceae 1
Asclepiadaceae 1 Flacourtiaceae 1 Onagraceae 4 Sterculiaceae 1
Aspidaceae 8 Fumariaceae 2 Ophioglossaceae 1 Styracaceae 1
Berberidaceae 6 Geraniaceae 5 Orchidaceae 5 Tamaricaceae 1
Betulaceae 10 Ginkgoaceae 1 Oxalidaceae 1 Taxaceae 1
Bignoniaceae 2 Gramineae 17 Paeoniaceae 1 Taxodiaceae 3
Boraginaceae 2 Guttiferae 3 Papaveraceae 4 Theaceae 2
Buxaceae 2 Haemodoraceae 1 Phytolaccaceae 3 Thymelaeaceae 4
Campanulaceae 1 Haloragaceae 1 Pinaceae 9 Tiliaceae 1
Cannabinaceae 2 Hamamelidaceae 2 Polygonaceae 22 Typhaceae 1
Caprifoliaceae 9 Hippocastanaceae 1 Pontederiaceae 1 Ulmaceae 6
Caryophyllaceae 7 Hydrocaryaceae 1 Portulacaceae 1 Umbelliferae 14
Celastraceae 4 Hydrocharitaceae 2 Potamogetonaceae 1 Urticaceae 2
Cercidiphyllaceae 1 Iridaceae 7 Primulaceae 4 Valerianaceae 1
Chenopodiaceae 1 Juglandaceae 3 Pteridaceae 2 Verbenaceae 3
Chloranthaceae 2 Labiatae 18 Punicaceae 1 Violaceae 2
Compositae 30 Lardizabalaceae 1 Ranunculaceae 14 Vitaceae 7
Convolvulaceae 1 Lauraceae Rhamnaceae 3 Zingiberaceae 1
Cornaceae 6 Leguminosae 26 Rosaceae 53
Crassulaceae 5 Liliaceae 23 Rubiaceae 8 Total 599

3. 96-well microplateS 0|88t A= TFES9| 014=
MIOA| Suf ZSAL

2154 methanol ZFZE 0.1 g2 ethanol 1 mLol] 0]
(10% W/V, 100mg ml™), o] t}A] 23} ZFFE T
108 8148k 2555 34 (1% W/V, 10mg mL')S 54|
sto] PIAE SR APl ARE-SHITE

nAE ASAA E4973792 96-well microplate (Thermo
Fisher Scientific Inc., Waltham, MA, USA)E ARE-si3isdl,
96-well microplate®] 7t & 2EA 2FE= 34N (1%
W/V, 10mg mL™) 30 uLe} Ads7rell SAA1Z1 mAE )
A FHA (1X10* CFU mL™) 30puLs &33to
60 uLZ THFE9] microplate welllAe] HFH o7 2]EA] %=
F2E 552 50004 mL! (5mg mLE 243l 224

ol

2FEE] ndE A5 235 AR

Positive controlZ2= A=A ZFEE A giilo
nutrient brotht} YPD brothE %7}l negative control2
= AEA 2FEE A dild HdEsRTE AU
uAEo] HEH 96-well microplates 7429} 2HS W5}
71 913t microplate 545 92 U 98 ¥ (Lock &
Lock Co., Asan, Korea)> & H&-3lo] 30CE ZH% k2|
7] (Multi Thermo Incubator MTI-202, EYELA, Tokyo,
Japan)oll 4] wlj FstATt.

HEH 96-well microplate= =H&A"|7 (CKX41, Olympus,
Tokyo, Japanys ©l-§-ato] wiYF 19 & 78 wdEe] S5
ATt

AEA 2FEEY AE ASYA T3] FAIE= positive
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Table 2. Effect of inhibition of plant extract against Staphylococcus aureuss, Pseudomonas aeruginosa and Candida albicans®.

o rowth . bl rowth .
: Cantifi ant inhibition ; P ant  inhibition
Family Scientific name parts Family Scientific name parts
Sa‘ Pa. Ca. Sa. Pa. Ca
Acanthaceae  Justicia procumbens ~ whole - - = Aquifoliaceae  llex integra fruit - - -
Aceraceae Acer buergerianum leaf - - - Aquifoliaceae  llex macropoda leaf - - -
; stem - .
Aceraceae Acer ginnala (bark) - - - Aquifoliaceae  llex rotunda fruit - - -
. stem Acorus calamus var.
Aceraceae Acer mandshuricum (bark) - - —  Araceae angustatus root - +++ -
Acer micro- Acorus calamus var. above-
Aceraceae sieboldianum leaf - T 7 Awceae angustatus ground to-
Aceraceae Acer okamotoanum  leaf - ++ - Araceae Arisaema heterophyllum above. _ _ _
ground
Aceraceae ?;Ear i? almatum va. leaf - +++ - Araceae Arisaema ringens root -+ -
Aceraceae Acer pictum var. mono leafstem - - - Araceae Pistia stratiotes whole - - -
Acer pseudo- .
Aceraceae sibolianum leafstem - - - Araceae Symplocarpus renifolius root - - -
Aceraceae Acer takesimense leaf - - - Araceae Typhonium giganteum Engl. ~ root - - -
: Eleutherococcus
Aceraceae Acer truncatum leaf - — - Araliaceae senticosus stem - - -
Acer tschonoskii var. . Eleutherococcus
Aceraceae rubripes stem - - - Araliaceae sessiliflorus stem - - -
. above- : . stem
Araceae Acorus gramineus Sol. ground - +++ - Araliaceae Kalopanax pictus (bark) -
: : ; Aristolochia
Araceae Acorus gramineus Sol.  root - = - Adstolochiaceae | >* o o stem  + - +4+
P Actinidia arguta var. : : Aristolochia
Actinidiaceae platyphylia leaf Aristolochiaceae | o0 L i flower
P Actinidlia arguta var. . . . -
Actinidiaceae platyphylla stem - - — Aistolochiaceae Asarum sieboldii Miq. root - - -
Agavaceae Yucca smalliana leaf - - - Asclepiadaceae Marsdenia tomentosa whole - - -
Aizoaceae Mollugo verticillata whole - — - Aspidaceae Cyrtomium falcatum whole - - -
Amarantaceae  Amaranthus retroflexus whole - - - Aspidaceae Diplazium subsinuatum whole - - -
Amaranthaceae Achyranthes japonica  whole - +++ - Aspidaceae Dryopteris bissetiana whole - - -
; Crinum asiaticum var.  above- . . .
Amaryllidaceae japonicum ground - - — Aspidaceae Dryopteris pacifica whole - - -
Amaryllidaceae  Lycoris koreana root - - - Aspidaceae Matteuccia orientalis whole - - -
. I . Onoclea sensibilis var.
Anacardiaceae  Rhus chinensis gallnut - - - Aspidaceae interrupta root - - -
. S . Polystichum retroso-
Anacardiaceae  Rhus chinensis root - — - Aspidaceae paleaceum var. coraiense whole - - -
Anacardiaceae  Rhus chinensis fruit - - - Aspidaceae Rumohra standishii whole - - -
Anacardiaceae  Rhus succedanea leaf - - - Berberidaceae Berberis amurensis leaf - - -
Anacardiaceae  Rhus succedanea stem ~ — _ Berberidaceae Berberis amurensis var. stem - - -
lactifolia
. fruit . Berberis amurensis var.
Anacardiaceae  Rhus succedanea (unripend) + - Berberidaceae | "0 leaf - - -
: . : Berberis amurensis var.
Anacardiaceae  Rhus trichocarpa leafstem - - — Berberidaceae quelpaertensis leaf - - -
P : Berberis amurensis var.
Apocynaceae  Nerium indicum leaf - - - Berberidaceae quelpaertensis stem - - -
Apocynaceae  Nerium indicum stem - — - Berberidaceae Caulophyllum rebustum root - - -
T llex crenata var. ' . .
Aquifoliaceae - - ophylla leaf - — +++ Berberidaceae Epimedium koreanum Nakai  root - - -
Aquifoliaceae  llex integra leafstem - - — Berberidaceae Jeffersonia dubia whole - - -
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Table 2. continued.

| rowth . | rowth .
: " Plant inhibition ; P Plant inhibition
Family Scientific name parts Family Scientific name parts
Sa. Pa. Ca Sa. Pa Ca.
Betulaceae Alnus firma flower - - — Caryophyllaceae Silene gallica whole - - -
Betulaceae Alnus firma leaf - - — Caryophyllaceae Stellaria aquatica whole - - -
Betulaceae Alnus hirsuta leaf - - — Caryophyllaceae ggﬁ(’f segetalis Neck) o _
Betulaceae Alnus japonica leaf - - - Celastraceae Celastrus orbiculatus fruit - - -
. . stem Celastrus orbiculatus
Betulaceae Alnus japonica (heartwood) ~ — Celastraceae Thunb. leaf ++++++ -
Betulaceae Alnus japonica flower - - - Celastraceae glueog 3]87“5 alatus (Thunb.) ¢ -+ -
Betulaceae Alnus maximowiczii stem - - - Celastraceae \E/Uglrlvymus hamiltonianus .., - - -
Betulaceae Alnus pendula leaf - - - Celastraceae Euonymus pauciflorus stem - - -
Cercidiphyllum
Betulaceae Carpinus cordata leafstem - - - Cercidiphyllaceae japonicum Siebold & stem - - -
Zucc.
Cercidiphyllum
Betulaceae Carpinus coreana leaf - - — Cercidiphyllaceae japonicum Siebold & leaf - - -
Zucc.
Betulaceae Carpinus laxiflora flower - — - Chenopodiaceae Salicornia herbacea whole -+ -
Betulaceae Carpinus tschonoskii ~ leafflower - - - Chloranthaceae /fgrlggiﬁtshus fortunei var. lriaf'Ste - - -
Corylus sieboldiana var. Chloranthus japonicus
Betulaceae mandshurica leaf + ++ - Chloranthaceae ¢ 11 root - - -
: . Campsis grandifolia . Adenocaulon
Bignoniaceae (Thunb.) leaf,stem - - = Compositae himalaicum root - - -
Bignoniaceae  Catalpa ovata whole - - — Compositae Artemisia annua leaf - - -
. Bothriospermum . o leaf,ste
Boraginaceae .- whole - - — Compositae Artemisia fukudo m - - -
Boraginaceae  Buglossoides zollingeri  whole - - — Compositae Artemisia japonica whole - - -
Buxus microphylla var. . Artemisia princeps var.
Buxaceae koreana stem - - = Compositae orientalis root - - -
Buxaceae Pachysandra terminalis  whole - - — Compositae Artemisia scoparia g?oOL:/r?(;I - - -
Campanulaceae Codonopsis lanceolata glﬁi}/ﬁ(}l - - — Compositae Artemisia scoparia whole - - -
: P . Aster altaicus var.
Cannabinaceae Cannabis sativa whole - - — Compositae uchiyamae whole - - -
. L above- :
Cannabinaceae Humulus japonicus ground - - — Compositae Aster hayatae whole - - -
Caprifoliaceae  Abelia coreana leaf - - — Compositae Aster pekinensis whole - - -
Caprifoliaceae  Abelia coreana stem - - — Compositae Aster scaber fower - - -
Caprifoliaceae ;;“12565 rgoreana var. leafstem - ++4++ - Compositae Aster spathulifolius fower - - -
e o . above- . Aster spathulifolius var. above-
Caprifoliaceae  Abelia tyaihyoni ground - - — Compositae oharae gound ~ T
e . . Atractylodes ovata
Caprifoliaceae  Lonicera coreana stem - - - Compositae (Thunb.) DC root - - -
Caprifoliaceae  Lonicera japonica flower - - — Compositae Bidlens tripartita whole - - -
Caprifoliaceae  Lonicera praeflorens stem - - — Compositae Cacalia firma g?(i}fé - - ++
g . above- . . .
Caprifoliaceae  Sambucus latipinna ground - - — Compositae Carpesium abrotanoides ~ flower - - -
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Table 2. continued.

| rowth . | rowth .
. - Plant  inhibition ; ientifi Plant - inhibition
Family Scientific name parts Family Scientific name parts
Sa. Pa. Ca Sa. Pa Ca
P . . above- ' Chrysanthemum
Caprifoliaceae  Viburnum carlesii ground - - — Compositae coronarium var. spatiosum whole - - -
e . . above- . Chrysanthemum zawadskii
Caprifoliaceae  Viburnum dilatatum ground - - — Compositae subsp. coreanum whole - - -
Dianthus superbus var. . Cirsium japonicum var. ~ above-
Caryophyllaceae ongicalycinus whole - - — Compositae maackii gound ~ T~
Melandryum above-
Caryophyllaceae oldhamianum var. whole - - — Compositae Cosmos bipinnatus ound —  —  ~
roseum 8
. Crepidiastrum above-
Caryophyllaceae Melandryum seoulense whole - - — Compositae lanceolatum gound ~ T
. . Crepidiastrum
Caryophyllaceae Pseudostellaria coreana whole - +++ — Compositae lanceolatum root - - -
Compositae Erigeron canadensis whole ++ - - Cruciferae Arabis stelleri var. japonica whole - - -
Compositae Farfugium japonicum  root - - - Cruciferae Cardamine impatiens whole - - -
Compositae Calinsoga parviflora whole - - = Cruciferae Cardamine leucantha whole - - -
Compositae Inula helenium L. root - - - Cruciferae Cardamine violifolia whole - - -
Compositae ;r;%lgcs;hana var whole - — = Cruciferae Cardamine yezoensis whole - - -
Compositae Ixeris dentata whole - — = Cruciferae Diplotaxis muralis whole - - -
Compositae Lapsana apogonoides ~ whole - - - Cruciferae Lepidium apetalum whole - - -
Compositae -Ll-i’rbé';’ma anandria (L) oo - — = Cruciferae Lepidium ruderale whole - - -
. Leontopodium . . .
Compositae leontopodioides whole - - - Cruciferae Nasturtium officinale whole - - -
; . . above- . L
Compositae Rhapontica uniflora ground - - - Cruciferae Rorippa indica whole - - -
. . . Sisymbrium officinale var.
Compositae Rudbeckia bicolor whole - - = Cruciferae leiocarpum whole - - -
; Rudbeckia laciniata var. above- ; i above-
Compositae hortensis ground - — — Cucurbitaceae  Cucumis sativus ground ~ - -
. . . Trichosanthes kirilowii var. fruit
Compositae Saussurea gracilis whole - - - Cucurbitaceae japonica flesh - - -
Compositae Senecio vulgaris whole - - — Cupressaceae Chamaecyparis obtusa leaf - - -
Compositae Siegesbeckia glabrescens whole - = = Cupressaceae Chamaecyparis pisifera lriaf'Ste - - -
. Chamaecyparis pisifera var. leaf,ste
Compositae Tagetes erecta whole - - - Cupressaceae quarrosa m - - -
. . . fruit . S leaf,ste
Compositae Xanthium strumarium (unripend) —  — Cupressaceae  Juniperus virginiana m - - -
Compositae Youngia sonchifolia whole - - - Cupressaceae Thuja orientalis leaf - +++ -
Compositae Zinnia elegans leaf - - - Cupressaceae Thuja orientalis stem - - -
Convolvulaceae Calystegia soldanella  whole - - - Cyperaceae r():;rceﬁoglaorscslgora var whole - - -
Cornaceae Aucuba japonica leaf - - - Cyperaceae Carex pumila whole - - -
Cornaceae ﬁ%rrr;gls controversa fruitstalk - - - Cyperaceae Carex scabrifolia whole - - -
Cornaceae E'%%LS'IS controversa leafstem - - ++ Cyperaceae Scirpus komarovii Roshev. root - - -
C Cornus kousa F-Buerger | C S dicans Schkuh ¢
ornaceae ex Miquel ea - - - Cyperaceae cirpus radicans Schkuhr  roo - - -
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Table 2. continued.

| rowth . | rowth .
: P Plant inhibition : P— Plant inhibition
Family Scientific name parts Family Scientific name parts
Sa. Pa. Ca Sa. Pa Ca
Cornaceae Cornus macrophylla leaf - — = Cyperaceae Scirpus triangulatus seed - - -
Cornaceae Cornus officinalis leafstem - - - Cyperaceae Scirpus wichurae whole - - -
Cornaceae Cornus officinalis fruit - - - Dioscoreaceae  Dioscorea bulbifera g%ﬂﬁé - - -
Cornaceae Cornus walteri stem - - — Dioscoreaceae  Dioscorea japonica whole - - -
Hylotelephium above- ; Dioscorea nipponica
Crassulaceae spectabile (Boreau) ground Dioscoreaceae ¢y root
Penthorum chinense . . above-
Crassulaceae ' ) seed - - = Dioscoreaceae  Dioscorea septemloba gound ~ T~
Crassulaceae  Fenthorum chinense  above- - — - Dioscoreaceae  Dioscorea septemloba root - +++ -
Pursh ground
Penthorum chinense . Dioscorea tenuipes
Crassulaceae  p/ root - - - Dioscoreaceae ot o root - - -
Sedum kamtschaticum ; :
Crassulaceae £ & Mey. root - - — Ebenaceae Diospyros kaki root -+ -
Sedum
Crassulaceae  middendorffianum above- - — - Ebenaceae Diospyros lotus stem - - -
! round (bark)
Maxim. 8
Sedum .
Crassulaceae  middendorffianum root + - - Elaeocarpaceae Hlaeocarpus sylvestris var. -, ¢ - - -
Maxi ellipticus
axim.
Crassulaceae  Sedum takesimense above- — _  _ Empetraceae Empetrum nigrum var. stem L
Nakai ground P japonicum
; Equisetum . stem
Equisetaceae T i im whole - - - Flacourtiaceae  Xylosma congestum bakk ~—
Ericaceae Hugeria japonica leafstem - - - Fumariaceae Corydalis turtschaninovii ~ whole - - -
. Pieris japonica D. Don . . - .
Ericaceae ex G Don leaf Fumariaceae Dicentra spectabilis fruit
. Rhododendron above- : Geranium eriostemon var.
Ericaceae mucronulatum Turcz.  ground - +++ — GCeraniaceae reinii whole - - -
Rhododendron .
Ericaceae mucronulatum var. leaf - — - CGCeraniaceae gjegsaln’Ltlqu/ gggflﬁnse whole - - -
ciliatum P: 8
. Rhododendron . s above-
Ericaceae schlippenbachii leaf - — - Geraniaceae Geranium sibiricum L. gound ~ T~
. Rhododendron . . I
Ericaceae schlippenbachii stem - — — Geraniaceae Geranium wilfordii whole - - -
Rhododendron
Ericaceae yedoense var. stem - — - Geraniaceae Pelargonium inquinans whole - +++ -
poukhanense
Ericaceae Vaccinium bracteatum  stem - - = Cinkgoaceae Ginkgo biloba root - - -
Ericaceae Vaccinium oldhami leaf - - - Ginkgoaceae Ginkgo biloba Iriaf,ste - - -
Ericaceae Vaccinium oldhami stem - - - Gramineae Agrostis clavata var. whole - - -
nukabo
. Eriocaulon . o
Eriocaulaceae decemflorum whole ++ + - Gramineae Briza minor whole - - -
. Eriocaulon . Cymbopogon tortilis var.  above-
Eriocaulaceae miquelianum whole - +++ - Cramineae goeringi gound ~ T
. . . stem . . . g
Euphorbiaceae  Aleurites fordlii heartwood) ~ ~ Gramineae Eleusine indica whole - - -
Euphorbiaceae Daphniphyllum stem - - - Cramineae Eragrostis ferruginea whole - - -

macropodum
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Table 2. continued.
e b rowth
_ o growth inhibition ) o LR
Family Scientific name I[:D)Iaar?st Family Scientific name I;':g inhibition
Sa. Pa. Ca. Sa. Pa. Ca
; Euphorbia above- . . .
Euphorbiaceae ;" i ground - - - Gramineae Eragrostis japonica whole - - -
Euphorbiaceae ggf:ggg’g ta root - - - Gramineae Leptochloa chinensis ~ whole ~ + - -
. ; . . S above-
Euphorbiaceae  Euphorbia esula whole - - - Gramineae Miscanthus sinensis ground + - -
. : . . Panicum
Euphorbiaceae  Euphorbia humifusa whole - +++ - Gramineae dichotomiflorum whole - - -
Euphorbiaceae Ecué) Ohrgirbla lathyris oo - - - Gramineae Phalaris arundinacea  whole - - -
. Euphorbia . . .. above-
Euphorbiaceae pulcherrima whole - - - Gramineae Phragmites communis gound  ~ - -
. Euphorbia : . . above-
Euphorbiaceae P08 whole - - - Gramineae Phragmites japonica gound ~ ~
Euphorbiaceae  Euphorbia supina ~ whole - - +  Gramineae Poa acroleuea whole - - -
Euphorbiaceae  Mallotus japonicus ~ fruit - - - Gramineae Secale cereale whole - - 4+
. . . . . . above-
Euphorbiaceae  Mallotus japonicus  leaf,stem - - - Gramineae Spodiopogon cotulifer gound  ~ - -
. s . Themeda triandra var.
Euphorbiaceae  Merrcuialis leiocarpa whole - - - Gramineae japonica whole - - -
Euphorbiaceae  Phyllanthus urinaria whole - - - Gramineae Zoysia sinica whole - - -
. . . . . above-
Euphorbiaceae  Ricinus communis L. root - - - Quttiferae Hypericum ascyron L. ground - =
. I . o : . Hypericum oliganthum above- -
Euphorbiaceae  Sapium japonicum  leaf Guttiferae Franch. & Sav. ground
Euphorbiaceae  Sapium japonicum  stem - - - Guttiferae ?KE ggcum patulum —pole - -
Funhorbiaceae  S€curinega stem 3 _ Guttiferae Hypericum patulum ~ above- L
P suffruticosa (heartwood) Thunb. ground
Castanopsis stem Hypericum patulum
Fagaceae cuspidata var. (bark) - - Guttiferae TP{E b P root - - -
sieboldlii :
Fagaceae Fagus crenata var. . ¢ - - +++ Haemodoraceae Anemarthena root - - -
multinervis asphodeloides Bunge
Fagaceae Quercus serrata stem - —  Haemodoraceae Anemarrhe_na above- - - -
(heartwood) asphodeloides Bunge  ground
stem Myriophyllum
Fagaceae Quercus serrata (bark) Haloragaceae verticillatum whole +4++
Fagaceae Quercus variabilis ?lt)zr:;() - —  Hamamelidaceae Corylopsis coreana seed - - -
Hamamelidaceae Corylopsis gotoana leaf o _  labiatae Schizonepeta tenuifolia swed - L
var. coreana var. japonica
Hamamelidaceac Corylopsis gotoana stem L _  Labiatae Scutellaria baicalensis oot T 444 -
var. coreana Georgi +
Hamamelidaceae Hamamelis japonica leaf - - —  Labiatae glcpl;;egllanadentata V& whole 44 +4+ -
Hippocastanaceae Aesculus trubinata ?tt)?aﬂ) - —  Labiatae Scutellaria indica whole - -+
Hippocastanaceae /éleusgléus turbinata leaf -+ —  lardizabalaceae Akebia quinata whole - - -
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Sa. Pa. Ca Sa. Pa. Ca.
: . Actinodaphne .
Hydrocaryaceae  Trapa japonica whole - - - Lauraceae lancifolia twig - - -
Hydrocharitaceae Hydrilla verticillata ~ whole - - - Lauraceae Lindera erythrocarpa ~ stem  — - -
Hydrocharitaceae Hydrocharis dubia ~ whole - - - Lauraceae Lindera erythrocarpa ~ fruit - +++ -
Iridaceae gizg)vl:;sis Van leaf,stem - +++ - lauraceae Lindera glauca leaf - - -
Iridaceae gigg)v,:lsvsis Van root - - - lauraceae Lindera obtusiloba flower — - -
. . : above- L . stem(he
Iridaceae Iris germanica L. ground - - —  Lauraceae Litsea japonica artwood — - -
)
Iris lactea var. stem(ba
Iridaceae chinensis (Fisch.) root - +++ - lauraceae Litsea japonica - - -
Koidz rk)
Iridaceae Iris netschinskia seed - +++ - Leguminosae Albizia julibrissin fruit - - -
above- Amphicarpaea
Iridaceae Iris pseudoacorus round - - —  Leguminosae edgeworthii var. whole - - -
8 trisperma
Iridaceae Iris savatieri whole - - - Leguminosae Astragalus sinicus whole  — -+
Tritonia Campylotropis
Iridaceae xcrocosmiiflora root - - —  Leguminosae pyfotrop root  — - -
G.Nicholson rmacrocarpa
Juglandaceae Juglans mandshurica i)t(e)(rjr;(heartw - - —  Leguminosae  Cercis chinensis root - - -
Juglandaceae Juglans mandshurica stem(bark) - - -  Leguminosae Crotalaria sessiliflora ~ whole - - -
Juglandaceae Juglans mandshurica leaf - - —  Leguminosae Dunbaria villosa whole - - -
o . stem(he
Juglandaceae Juglans mandshurica stem - - - Leguminosae Clediisia japonica var. artwood  — - -
koraiensis )
Juglandaceae Juglans sinensis stem(bark) - - - Leguminosae Cleditsia japonica var. - stem(ba - -
koraiensis rk)
Juglandaceae gf;ﬁ?/ircf " fruit - - —  Leguminosae Clycine soja whole  + - -
Juncaceae Juncus papillosus ~ whole - - - Leguminosae Glycyrrhiza glabra L. root - - -
Juncaceae Juncus tenuis whole - - - Leguminosae Indigofera kirilowi whole — - -
Labiatae Agastache rugosa  flower - - - Leguminosae Indigofera whole - - -
pseudotinctoria
Labiatae Elsholtzia splendens whole - - - Leguminosae Lespedeza bicolor grtzivfé - - -
. stem(he
Labiatae (G/A\Ieé?;/r)nﬁ f{)?gﬁ’s whole - - - Leguminosae Maackia fauriei artwood — - -
. . )
Labiatae Lamium whole - - - Leguminosae Medicago sativa above- - -
amplexicaule ground
Labiatae Lamium purpureum whole - - —  Leguminosae Melilotus alba ;E)Ouvri; - - -
Labiatae lﬁggrg#;us whole - +++ - Leguminosae Melilotus suaveolens ;rt:)%vr?(; - - -
Labiatae Leonurus sibiricus  root - +++ - Leguminosae Phaseolus calcaratus ~ whole — + - -
Lycopus
Labiatae ramosissimus var.  whole - - - Leguminosae Phaseolus vulgaris whole - - -
Jjaponicus
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Labiatae Mosla dianthera whole ++ - - Leguminosae Pisum saticum whole - - -
Labiatae Phlomis koraiensis g%ﬁﬁé - - - Leguminosae Pueraria thunbergiana  flower - - -
Labiatae Salvia japonica above- - - —  Leguminosae Pueraria thunbergiana ~ stem  — - -
Thunb. ground
. Salvia miltiorrhiza . - . leaf,
Labiatae Bunge root - - - Leguminosae Robinia pseudo-accacia &1 - - -
Leguminosae Senna tora (L.) Roxb. root - - - Lythraceae Lythrum salicaria seed - - -
Leguminosae Vicia unijuga whole - - - Magnoliaceae LL:rlodendron tulipifera oy - - -
: Vicia venosa var. ; . .
Leguminosae cuspidata whole - - — Magnoliaceae ~ Magnolia grandiflora  leaf - - -
Leguminosae Wisteria floribunda  leaf - - — Magnoliaceae  Magnolia kobus leaf - - -
. I ; : - above-
Leguminosae Wisteria floribunda  insectcyst — - ++ Magnoliaceae  Magnolia liliiflora Desr. ground  ~ - -
" Allium microdictyon : : stem
Liliaceae Prokh. root ++ - - Magnoliaceae  Magnolia obovata (bark) - -
Liliaceae Allium sacculiferum  whole - - - Magnoliaceae  Magnolia sieboldii stem - - -
Allium
Liliaceae schoenoprasmum  whole - - — Magnoliaceae  Michelia compressa  leaf - - -
var. orientale
" Asparagus . . stem
Liliaceae e e whole - - — Magnoliaceae  Michelia compressa (bark) - -
stem(h
Liliaceae Convallaria keiskei ~ seed - - - Malvaceae Hibiscus hamabo eartwo  — - -
od)
" Convallaria keiskei g stem
Liliaceae Mig. root - - - Malvaceae Hibiscus hamabo bark) - -
o Disporum g
Liliaceae smilacinum whole - - - Malvaceae Hibiscus hamabo flower - - -
o Disporum 4 .
Liliaceae viridescens whole - - - Malvaceae Hibiscus syriacus leaf - - -
PSR stem
Liliaceae Heloniopsis whole - - - Malvaceae Hibiscus syriacus (heartw — - -
orientalis
ood)
Liliaceae Hemerocallis fulva ~ whole - - - Malvaceae Hibiscus syriacus ?lt)irrrll) - -
Liliaceae Hemerocallis littorea g?:&ﬁ(’i - - - Marsileaceae Marsilea quadrifolia ~ whole - - -
Liliaceae Hosta capitata seed - - - Meliaceae Cedrela sinensis fruit + - -
Liliaceae Hosta capitata whole - - —  Menispermaceae Cocculus trilobus fruit - +++ -
" . . Menispermum
Liliaceae Hosta longipes whole - - - Menispermaceae . b whole - - -
Liliaceae Hosta minor whole - - —  Menispermaceae Sinomenium acutum  whole - - -
Liliaceae Liriope platyphylla  whole - - -  Moraceae Ficus carica L. ggﬁ}/ﬁa - - -
Liliaceae Ophiopogon whole - - - Moraceae Ficus elastica whole - - -
jaburan
. tem
o Ophiopogon above- . p
Liliaceae —Phiopog - - - Moraceae Ficus erecta (heartw — - -
Jjaponicus ground 0od)
Liliaceae Paris verticillata whole - +++ - Moraceae Morus alba L. root - - -
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- Polygonatum
Liliaceae invelucratum whole - - - Moraceae Morus alba L. stem - - -
Liliaceae Smilacina japonica above- - - - Moraceae Morus bombycis root - - -
ground Y
Liliaceae Trilium whole - - -  Moraceae Morus bombycis leafste - -
kamtschaticum Y m
Liliaceae Trillium tschonoskii  whole - - -  Moraceae kl\/lats)gus bombycis for. Iriaf,ste - - -
Liliaceae Tulipa edulis whole - - - Moraceae Morus tiliaefolia leaf - - -
. Veratrum nigrum var. above- . o .
Liliaceae ussuriense ground - - Myrsinaceae Ardisia japonica whole - - -
Loganiaceae Budedleja davidii whole - - - Myrsinaceae Ardisia pusilla whole - - -
. Lycopodium above- o N . L
Lycopodiaceae - "o o ground Myrtaceae Callistemon lanceola  stem
Lythraceae Lagerstroemia indica leaf - - —  Nymphaeaceae  Nuphar pumilium whole - - -
Largerstroemia Nymphaea tetragona
Lythraceae indica leaf - - - Nymphaeaceae 7" 0 gusta root - - -
Largerstroemia stem L B Jasminum nudiflorum  leafste L
Lythraceae indica (heartwood) Oleaceze Lindl. m
Largerstroemia stem Ligustrum quihoui var.
Lythraceae india (bark) -+ — Oleaceae Iifolium leaf - +++ -
Syringa reticulata var. . . .
Oleaceae handshuriea leaf - - —  Pinaceae Tsuga sieboldii stem - - -
Onagraceae Ludwigia prostrata  whole - - —  Pinaceae Tsuga sieboldii leaf - - -
- . . . stem
Onagraceae Oenothera laciniata whole - - - Pinaceae Tsuga sieboldii bark) - -
Oenothera Aconogonum above-
Onagraceae lamarckiana whole - - - Polygonaceae polymorphum ground ++ +++ -
Oenothera speciosa above- Fallopia ciliinervis
Onagraceae N ground - - - Polygonaceae (Nakai) Hammer root - - -
Botrychium R
: & Fallopia ciliinervis above-
Ophioglossaceae  multifidum var. whole - - - Polygonaceae (Nakai) Hammer gound  ~ - -
robustum
Orchidaceae Calanthe discolor ~ whole - - —  Polygonaceae Persicaria conspicua ~ whole - - -
Orchidaceae lCep halanthera whole - ++ - Polygonaceae Persicaria filiforme whole - - -
ongibracteata
. I . TR, above-
Orchidaceae Epipactis thunbergii whole - - - Polygonaceae Persicaria japonicum gound  ~ - -
; Coodyera L
Orchidaceae macrantha whole - - - Polygonaceae Persicaria nodosa whole - + -
Orchidaceae Spiranthes sinensis ~ whole - +++ + Polygonaceae Persicaria senticosa ~ whole - - -
. . . Persicaria trigonocarpa
Oxalidaceae Oxalis corniculata whole - - - Polygonaceae (Makino) Nakai whole - + -
Paconiaceae Paeonia lactiflora  above- L ~ Polveonaceae Persicaria trigonocarpa above- . _
Pall. ground V8 (Makino) Nakai ground
. . Persicaria vulgaris
Papaveraceae Chelidonium majus  root - - - Polygonaceae Webb & Mod. whole - +++ -
Papaveraceae Chelidonium majus - above- - - —  Polygonaceae Polygonum viscoferum whole - - -
P var. asiaticum ground V8 v8
Coreanomecon ST
Papaveraceae hylomeconoides whole - - - Polygonaceae Reynoutria elliptica seed - - -
Reynoutria :
Papaveraceae Macleaya cordata ~ whole - - - Polygonaceae % oo o fruit - - -
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Papaver radlicatum
Papaveraceae var. whole - - - Polygonaceae Rheum palmatum L. root - - -
pseudoradicatum
Phytolacca above- Rheum tanguticum above-
Phytolaccaceae o icana ground - —  Polygonaceae e, "Fe Balf, gound — T T
Phytolacca . above- ++
Phytolaccaceae » == fruit - - - Polygonaceae Rheum undulatum L. ground  + + -
Phytolaccaceae  Phytolacca esculenta leaf,stem - - - Polygonaceae Rumex acetosa L. whole - - -
. . above-
Phytolaccaceae  Phytolacca insularis  leaf,stem - - - Polygonaceae Rumex acetosella L. gound  ~ - -
Pinaceae Abies koreana stem - - - Polygonaceae Rumex acetosella L. root - - -
Pinaceae Abies koreana root - - - Polygonaceae Rumex conglomeratus  root - - -
Pinaceae Picea abies leaf - - - Polygonaceae Rumex crispus L. root - - -
Pinaceae Picea abies stem - - - Polygonaceae Rumex obtusifolius glroc?l}/r% - - -
. ) . . Monochoria vaginalis
Pinaceae Picea abies stem(bark) - - - Pontederiaceae - plantaginea whole - - -
Pinaceae Picea koraiensis leaf,stem - - —  Portulacaceae  Portulaca grandiflora  whole - - -
Pinaceae Pinus bungeana stem - - - ePotamogetonacea Potamogeton cristantus whole - + -
Pinaceae Pinus bungeana leaf - +++ - Primulaceae Lysimachia clethroides whole ~— — - -
Pinaceae Pinus densiflora ?E(Zm() - - - Primulaceae ?\llﬁﬂfh’a vulgaris var. oo - - -
: Pinus densiflora for. ; Primula modesta var.
Pinaceae multicaulis leaf - - - Primulaceae fauriae whole - - -
Pinaceae gﬁgﬁ;ﬁog'gﬁzé root - - - Primulaceae Primula sieboldii whole - - -
: Pinus koraiensis . . above-
Pinaceae Siebold & Zuce. leaf - - - Pteridaceae Adiantum pedatum gound  ~ - -
Pinaceae Pinus thunbergii Parl. root - - - Pteridaceae Adiantum pedatum  root - - -
Pinaceae Pinus thunbergii Parl. stem - - —  Pteridaceae Onychium japoncium whole - - -
. . above- Potentilla cryptotaeniae
Punicaceae Punica granatum ground - - —  Rosaceae Maxim. root - - -
Ranunculaceae  Aconitum sibricum ~ whole -+ - Rosaceae I;%tggglla discolor root - - -
. Potentilla fragarioides
Ranunculaceae  Actaea asiatica whole - - —  Rosaceae var. major whole - -+
Ranunculaceae  Adonis amurensis g%ﬁs& - - —  Rosaceae Potentilla nivea whole - - -
Ranunculaceae  Adonis amurensis ~ root - - - Rosaceae Potentilla supina L. root - - -
Ranunculaceae  Anemone raddeana whole - - - Rosaceae Pourthiaea villosa g?ggﬁé - - -
Ranunculaceae  Cimicifuga acerina ~ whole - - - Rosaceae gourthlaea vilosa var. yo¢ - - -
runnea
Clematis Prunus armeniaca var.
Ranunculaceae  —- o o whole - - —  Rosaceae ansu leaf - - -
Ranunculaceae  Clematis patens g%ﬁﬁ(—i - +++ — Rosaceae Prunus buergeriana leaf + - -
Ranunculaceae  Clematis patens root - +++ - Rosaceae Prunus leveilleana ?tke)zm(ba - - -
Delphinium Prunus mume Siebold
Ranunculaceae -2 o mim whole Rosaceae & Zuce. leaf +++
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Ranunculaceae  Hepatica asiatica ~ whole - - —  Rosaceae Prunus padus var. leaf - - -
seoulensis
o . Prunus padus var. stem
Ranunculaceae  Hepatica insularis ~ whole Rosaceae seoulensis (bark)
Ranunculaceae  Hepatica maxima ~ whole - - +  Rosaceae Prunus salicina Lindl.  stem - - -
. Prunus salicina var. above-
Ranunculaceae  Pulsatilla cernua whole + - —  Rosaceae columnaris gound  ~ - -
Ranunculus Prunus serrulata var.
Ranunculaceae quelpaertensis whole - - - Rosaceae spontanea leaf - - -
o Prunus triloba var.
Ranunculaceae  Semiaquilegia whole - - —  Rosaceae truncata stem - - -
adoxoides K
om.
Rhamnaceae Rhamnus davurica  leaf,stem - - —  Rosaceae Pyrus calleryana var. - above- - -
’ fauriei ground
stem
Rhamnaceae Sageretia theezans  leaf,stem - +++ - Rosaceae Pyrus pyrifolia (heartw — - -
ood)
Rhamnaceae Zizyphus jujuba var. - g, - - +  Rosaceae Pyrus pyrifolia leaf - - -
inermis
Rosaceae Amelanchier asiatica leaf - - - Rosaceae Raphiolepis umbellata leaf - - -
. Raphiolepis umbellata
Rosaceae Aruncus dioicus root Rosaceae var. intergerrima leaf
Chaenomeles
Rosaceae sinensis (Thouin) €M - - - Rosaceae Rhodotypos scandens  root - + -
Chaenomeles . above-
Rosaceae sinensis (Thouin) leaf - - —  Rosaceae Rosa multiflora Thunb. gound  ~ - -
Crataegus Rosa multiflora var. above-
Rosaceae maximowiczii stem - ~  Rosaceae platyphylla ground — T 7
Rosaceae Crataegus pinnatifida root - - —  Rosaceae Rosa rugosa Thunb.  leaf - - -
Rosaceae Exochorda stem - —  ++ Rosaceae Rosa rugosa Thunb.  stem - - -
serratifolia
Filipendula palmata .
Rosaceae (Pall) Maxim. root - - - Rosaceae Rubus corchorifolius ~ stem - - -
Geum japonicum ~ above- above-
Rosaceae Thunb. ground - - —  Rosaceae Rubus coreanus ground - -
Rosaceae Geum japonicum root - - —  Rosaceae Rubus hongnoensis above- - _ - -
Thunb. ground
Rosaceae Malus baccata var. g, - - —  Rosaceae Rubus longisepalus above-  _ - -
mandshurica glsep ground
Malus pumila var. . above-
Rosaceae dulcissima stem - - ++ Rosaceae Rubus oldhamii gound  ~ - -
Rosaceae Malus pumila var. . ¢ - - —  Rosaceae Rubus parvifolius whole - - -
dulcissima
Rosaceae Malus sieboldii stem - - - Rosaceae Rubus phoenicolasius above- - _ - -
(bark) ground
Rosaceae Potentilla chinensis - above- - - - Rosaceae Rubus soribifollius whole - - -
Ser. ground
Potentilla chinensis Sanguisorba
Rosaceae root - - —  Rosaceae . whole - - -
Ser. hakusanensis
Rosaceae sanguisorba whole - - - Salicaceae Salix glandulosa leaf - - -
officinalis
Sanguisorba
Iy . . - above-
Rosaceae tenuifolia var. whole - - +  Salicaceae Salix graciliglans ound - -
purpurea 8
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Rosaceae Sorbaria sorbifolia —above- - - —  Salicaceae Salix hultenii stem - - -
var. stellipila Maxim. ground
Rosaceae 32?%2;7’.;3;[);\?;2”1 leaf - - —  Salicaceae Salix koreensis leaf - - -
Sorbus commixta . Salix purpurea var. above-
Rosaceae stem - - - Salicaceae : . - - -
Hedl. japonica ground
Rosaceae Spiraea chinensis  stem - - - Salicaceae Salix prpurea var. above- - -
multinervis ground
Rosaceae ig ﬁ?;@;g,%?ga leaf - - - Salviniaceae Azolla imbricata whole - - -
Rosaceae Spiraea trichocarpa leaf - - - Sapindaceae Acer triflorum Kom.  stem - - -
. , stem . .

Rubiaceae Adina rubella (heartwood) - - Sapindaceae Acer triflorum Kom.  leaf - - -
Rubiaceae Adina rubella stem - - - Sapindaceae Koelreuteria paniculata root - - -
(bark) Laxmann
Rubiaceae Asperula whole - - - Sapindaceae Koelreuteria paniculata leaf - - -

maximowiczii Laxmann
Rubiaceae Damnacanthus above- - 4+ - Sapindaceae Sapindus mukorossi above- - -
indicus ground ground
Rubiaceae Galium gracilens ~ whole - - - Saxifragaceae ’3;3{25 chinensis var. root - - -
Rubiaceae Galium kinuta whole - - -  Saxifragaceae Astilbe koreana whole - - -
Cardenia Chrysosplenium
Rubiaceae jasminoides for. stem - - - Saxifragaceae - };nufn whole - - -
grandiflora &ray:
Rubiaceae Paedleria scandens ~ whole - - - Saxifragaceae Deutzia crenata for. above- - _ - -
plena ground
Rubiaceae gl’; Ig'raef?e’gsem's VA whole - - - Saxifragaceae Deutzia prunifolia stem - - -
Rutaceae Citrus unshiu leaf,stem - - -  Saxifragaceae Hydrangea above- - -
macrophylla for. otaksa ground
Dictamnus . Hydrangea serrata for. above-
Rutaceae d root - - - Saxifragaceae ; - - -
asycarpus Turcz. acuminata ground
Rutaceae Evodia daniellii leaf - - ++ Saxifragaceae Kirengeshoma koreana root - - -
Rutaceae Fortunella japonica whole o — Saxifragaceae Mukdenia rossii (Oliv.) above- L
var. margarita Koidz. ground
Rutaceae Phellodendron leaf - +++ - Saxifragaceae Rodgersia podophylla above- - -
insulare ground
Rutaceae 'ff?g;?s trifoliata stem - - - Saxifragaceae Rodgersia podophylla  root - - -
Rutaceae g;?arus trifoliata fruit - - - Saxifragaceae Tiarella polyphylla whole - - -
Rutaceae Poncirus trifoliata seed L _ Schisandraceae Schisandra chinensis fruit _ L
Raf. (Turcz.) Baill.
Rutaceae Ruta graveolens L. root - - - Schisandraceae Schlsandra'chmenSIs root - - -
(Turcz.) Baill.
Zanthoxylum above- . Schisandra repanda
Rutaceae ailanthoides ground T - Schisandraceae qiop, 1 & Zuce) sem -+ -
Rutaceae Zanthoxylum fruit - - —  Scrophulariaceae Digitalis purpurea whole - - -

ailanthoides
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Rutaceae é‘;’gggfr{ﬁg leaf - 4+ —  Scrophulariaceae Mazus miquelii whole - + -
Rutaceae [Zjargggfggﬂ stem - - —  Scrophulariaceae Paulownia coreana fruit - - -
Zanthoxylum leaf ste
Rutaceae schinifolium Siebold fruit - - —  Scrophulariaceae Paulownia coreana ’ - - -
& Zucc.
Zanthoxylum above-
Rutaceae schinifolium Siebold ground - - —  Scrophulariaceae Paulownia tomentosa leaf - - -
& Zucc.
Zanthoxylum
Rutaceae schinifolium Siebold seed - - —  Scrophulariaceae Paulownia tomentosa  stem - - -
& Zucc.
Sabiaceae Meliosma oldhamii 5™ - - - Scrophulariaceae Scrophularia boreali- above- - -
(bark) koreana ground
Salicaceae Populus alba leaf,stem - - - Scrophulariaceae scrophularia above- - _ - -
takesimensis ground
Salicaceae Populus deltoides  leaf - - —  Scrophulariaceae Veronica arvensis whole - - -
Selaginellaceae Selaginella whole - - —  Umbelliferae Angelica tenuissima root - - -
tamariscina Nakai
Simaroubaceae  Ailanthus altissima ?Pt;r: twood) - - Umbelliferae Bupleurum falcatum ~ whole - - -
Simaroubaceae  Picrasma quassioides stem - - - Umbelliferae Fup leurum whole - - -
ongeradiatum
olanaceae whole - - - mbelliferae nidium japonicum - - -
Sol Lycopersicon hol Umbellif Cridium japoni above
esculentum ground
Solanaceae Nicotiana tabacum above- - - - Umbelliferae Cmd.’ um officinale root - - -
ground Makino
Solanaceae Solangm nigrum L. above- - - - Umbelliferae Glehnia littoralis whole - - -
var. nigrum ground
Solanaceae Solanum nigrum L. root - - - Umbelliferae Heracleum root - - -
var. nigrum moellendorffii Hance
Staphyleaceae  Staphylea bumalda above- - - - Umbelliferae Ostericum whole - - -
ground grosseserratum
Sterculiaceae Firmiana simplex gPOOJ:(_j - - - Umbelliferae Zgiﬁiﬁiﬁg@n whole - - -
Styracaceae g?ﬁﬁgléagogfgg fruit - - - Umbelliferae Pimpinella brachycarpa whole - - -
Tamaricaceae Tamarix chinensis g?gl:(; - - - Urticaceae Achudemia japonica  whole - - -
Taxaceae If(frg f;il:taxus stem - - —  Urticaceae Boehmeria nivea ;)(i:/ﬁ(-j - - -
Taxodiaceae ;2’5 Is;)cr:erla stem - - — Valerianaceae  Patrinia saniculaefolia whole -  +++ -
Taxodiaceae igﬁg?lg g > leaf - - - Verbenaceae Callicarpa dichotoma ;)c?tjlr?(;l - - -
Taxodiaceae Sciadopitys stem - - - Verbenaceae Callicarpa japonica var. leaf - - -
verticillata luxurians
Taxodiaceae Taxodium distichum stem - - - Verbenaceae Caryopteris divaricata g%jl:/r?(;l +++ - -
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Table 2. continued.
growth inhibition® . r.%w.th b
Fami . Plant . - Plant inhibition
amily Scientific name _— Family Scientific name
parts parts Ca
Sa. Pa. Ca Sa. Pa. ™
Stewartia
Theaceae pseudocamellia leaf - - —  Verbenaceae  Caryopteris divaricata  root -+t -
Maxim.
Ternstroemia . Viola dissecta var.
Theaceae : . leaf - - - Violaceae . whole - - -
Jjaponica chaerophylloides
Thymelaeaceae  Daphne genkwa g?(?l:f(; - ++4++ - Violaceae Viola keiskei whole - - -
Ampelopsis
Thymelaeaceae  Daphne kiusiana leaf - - - Vitaceae brevipedunculata var.  leaf - -+
heterophylla
Thymelaeaceae  Daphne kiusiana stem - - - Vitaceae Parthenocissua whole - - -
tricuspidata
Thymelaeaceae  Daphne odora above- - - - Vitaceae Vitis amurensis above- - _ - -
ground ground
Thymelaeaceae Wikstroemia whole - - - Vitaceae Vitis coignetiae whole - - -
trichotoma
Tiliaceae Tilia amurensis leaf - - - Vitaceae Vitis flexuosa above- - -
ground
Typhaceae Typha orientalis flower - - - Vitaceae Vitis thunbergii var. above- - _ - -
sinuata ground
Ulmaceae Aphananthe aspera  leaf - - - Vitaceae Vitis vinifera g?(?:ﬁé - - -
Ulmaceae Celtis choseniana ~ S.o™ - - —  Zingiberaceae Curcuma aromatica - - -
(bark) Salisb. L.
Ulmaceae Ulmus davidiana leaf - - -
Ulmaceae Ulmus davidiana var. stem L n
japonica
. fruit
Ulmaceae Ulmus pumila (seed) - - -
Ulmaceae Zelkova serrata stem - - -
(bark)
Umbelliferae Angelica czernevia  leaf,stem - - -
Umbelliferae Angelica czernevia  root - - -
Umbelliferae Angelica dahurica  root - - -
Umbelliferae Angelica gigas whole - - -
Umbelliferae Angelica sinensis root - - -

a. Each microorganism was inoculated in 96-well microplate containing 5,000 zg mL™" of plant extract and observed after 1-2 days for their
growth under light microscope and repeated for 3 times with 3 times of independent replicated experiment.

b. Growth inhibition ;

—: 90 £ 10% growth compared to positive control, +: 60 + 20% growth compared to positive control, ++: 25 + 15%

growth compared to positive control, +++: less than 10% growth compared to positive control.
¢ S.a.:Staphylococcus aureus subsp. aureus KACC10768, Pa.:Pseudomonas aeruginosa KACC 10185, C.a.:Candida albicans KACC 30003.

Zz==41

controll A 2] PIBE FA ko] EH‘ﬂl 0}01 HNEA 2=
ﬂﬂ*] MRS SAEETE 90+ 10% g SHE A9l

- 60£20% S4¥= Adrole +, 25+15% FHE=
7399l ++ 2|3l positive controltH] 10%0]3}2] F2]0]
ek Atells e EAEI (Table 2).

A EA| FZE] g 96-well microplateo] & ASHA] &
Z AEZ 13] Aol 3ukgold dajsiier 33 ol A
Alete] @ AgoA B vee e 99 v 3
TR e A3E 2gsisit

il
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2 o oz
1. Staphyloccus aureusOll THSH MK 2HA

1263}, 59%4 AeEollA e, o o FeEE U
o] methanol2 F&3 XFEF 708F9 XFE5°| s}gE
o F2 Q¥Yo] H= 3F VAE, Staphyloccus aureus,

Pseudomonas aeruginosa, Candida albicans’s2] A5l 2=
P 2T (Table 2).

S. aureus®] TI3}Sd positive control THH], 90%0]/42] A&



AA &35 YEd HEFEFES =99 = (Celastrus
orbiculatus)?] 59, B (Scutellaria baicalensis Georgi)]

B, N (Rheum undulatum Linne)2] A5, FHNE
(Caryopteris divaricata)®] A’ 915 H&ES 4501902
W P aeruginosa®| WA= WZADZF (dcer palmatum
var. nakaii)®] A9 FEEE HIET 38T = YERTH
(Table 2).

Ham 52013)0] W2W S aureusol| &34 28-S
LR B (Poncirus trifoliata)?] ethanol 5+
=&, %3} (Carthamus tinctorius)®] hexane, chloroform,
ethyl acetate, butanol FE&E°]g} B3I =d £ Aol A
L% BRI (Poncirus trifoliata)®] methanol &9 +=
o] Jeh A el 5 AAEZ dasi

S gepRiellM ] dstEA A (Doh, 2010)914 At
(Sanguisorba officinalis), & (Coptis chinensis) 123 u}
A& (Portulaca oleracea)® &, W& FEZAA S
aureusS} Vibrio parahaemolyticus®l| 733t 3kt E4L 7HAH,
RO vEgE FE299 3 S40] =2 3oF e
™ 53] R (Sanguisorba officinalis)2] & X WELFEE
ol S aureus 2 V. parahaemolyticus?l W3] 733k b &
o] RuslAT B A= A (Sanguisorba officinalis)
were FEE9] S aureusdl] DE|A ALSgA T2 Q= A
© 2 UERtEE Doh (2010)2] dFolHe ARRH 55 5
7t 5% 3lAE=elel HlaiA . AFelA ARE A
(Sanguisorba officinalis)y M&E& FE& F4FE+= Doh
(2010)2] Aol vlElA 1/109] W F= (0.5%)2 ARE= o]
oA B3F YeR ] o> AoE dAdEh

T \=iYe)
T:QEC

s
a

M| 2

2. Pseudomonas aeruginosalll T3t 452}
=52l Pseudomonas aeruginosa= AW 7de] Fa3k

A 9] shi2 7] GARAY B BN 2ol
=0, AR} W7 0] ol BAolA kol 4
e sPEEollME WHAE AREI7E Balke Aol

P aeruginosa® WEIA 90%e1/de] A&dA] @35 LR

FE2E2 WAADET (dcer palmatum var. nakai)) 1, 7E
(Acorus gramineus Sol.) A&, & (Achyranthes japonica)

Az, AXE (Acorus calamus var. angustatus) B2, 375
o =71,
(Pseudostellaria coreana) A%, =89V3= (Celastrus orbiculatus
Thunb.) &1, ST (Thyja orientalis) %, =+3}v} (Dioscorea
septemloba)  ¥2], g (Rhododendron  mucronulatum
Turcz.) A3, MY (Eriocaulon miquelianum) el
Y (Euphorbia humifusa) A%, HIY-L (Pelargonium

Az, B0 (Myriophyllum verticillatum) %

(dbelia coreana var. insularis) 4 FNEE

Az,

inquinans)
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d=oinigy

[e)]

el (Gladiolus gandavensis Van) & Z7], B} &%
, AIEFE (Iris netschinskia)

AN
Ax, 2z

(Iris lactea var. chinensis) 2%
oY, $Z (Leonurus macranthus) (Leonurus
sibiricus) ¥-2], 3= (Scutellaria baicalensis Georgi) B8], I
FEZE (Scutellaria dentata var. alping) A%, ¥]EUGF
(Lindera erythrocarpa) 3V, AZYE (Paris verticillata) 3
Z, FdolgF (Cocculus trilobus) 3, 45 AFEFEUF

Ligustrum quihoui var. latifolium) 9, EF\d= (Spiranthes
gu q D

sinensis)y Az, WE  (Pinus  bungeana) 4, ot
(Aconogonum polymorphum) A’35-, 7Y=NAH  (Persicaria

PARE]

I, BAH (Persicaria vulgaris) 7

2x ooty

trigonocarpa Nakai) A
%, SFo01E] (Clematis patens) A7,
(Clematis patens) %-2], ’$& T (Sageretia theezans) S =
71, AUTE (Prunus mume) S, AHITF (Phellodendron
insulare) 9, BEIYN- (Daphne genkwa) #1735, =vIErE]
(Patrinia  saniculaefolia) FAWE
divaricata) BFEFEE 5 38502 UETE
Moon 5 (2004)2] Aol 231 P aeruginosas V531
B. subtilis, S. aureus, S. epidermidis 5 =S 717 <k
SAEL = (Chrysanthemum  indicum), 733

uralensis), A3 (Cinnamomum cassia), 523 (Camellia

Az,

(Caryopteris

(Glycyrrhiza

sinensis), =I5 (Chaenomeles sinensis), = (Paeonia
suffruticosa), NG (Artemisia princeps), AT (Artemisia
capillaris), 2% (Alnus japonica), 33 (Syringa pubescens
subsp. patula), % 2
(Platycladus orientalis), 22y (lllicium verum) H
et 2 AelXs S (Platycladus orientalis) 5%

FYS AAE BYOo B (Paeonia suffiuticosa)

(Zanthoxylum  bungeanum),

= O =]
o=

€]

-

o

—

L A S

=

=1
TE=

S AT YREE, OT B ATANe old o
eliE A5 B4 AR ANSRE Rol FL Ao A

ZE T

Eum (2012)2] A7ME P aeruginose®l| T3 St&
7] flste] ghejstola] AFH o= ARGEO] o 34F
RS ERNE dEs FEESS ol&dl IS
st A3 X AE (Gardenia jasminoides), -9 (Arctium
lappa), FYI5 (Citrus unshiv), ST (Phellodendron
amurense) 52 ANEHE FEEE°| P aeruginosa ATCC

4g
7l

=
24

278530 theliA tEAES YERIITL sisleH ols &
AV (Gardenia jasminoides)®] N&& FE2EZ P

aeruginosa®l 3l 7Fet F+d/4S YERNTI AL RAsS=
g 2 A7 Weke 2FEFFNAME ASYA a3t veht
] &Skt

S. aureus®} P aeruginosa® WA Al 90%01°d2] Al
94 245 U AEFEES =99 F (Celastrus



=0

2045 . 7= . ofQly

[=r=} (L= ik

rol

o]

orbiculatus)® %, B (Scutellaria baicalensis Georgi) B
&} (Rheum undulatum Linne) A’35-, FHWNZE (Caryopteris
divaricata) A73F 912 UER} (Table 2) ©o]& FEFEES
Yo AleA BEE SEA0] =& AR AYZtEL

3. Candida albicansOll TSt AR 2+

AFelAl G A 5 AUTSS sk 3R
Candida albicans®| aIA 60%0]3e] LA a27= et
W FE2E52 T3 IE (llex crenata var. microphylla) 21,
54 (dristolochia manshuriensis) =71, Y33 (Cacalia
firma) AR, SFUF (Cornus controversa) 3, U =R

T (Fagus crenata var. multinervis)y 9, % (Secale
cereale) A%, S5 (Wisteria floribunda) %', 7F8eradt

5 (Exochorda serratifolia) 71, A3 IF (Malus pumila
var. dulcissima) 71, S5 (Evodia danielliiy 459 5
10522 YERsT
E3] YRR (Fagus crenata var. multinervis)2] 2159
90%°1de] S A EaRE vEhle] 7P =2 9
Ve AN (Malus pumila var. dulcissima)
A 27179 FEES A EAE YERley <
N FEEL A BT YERbA] Got A=A F-49
2 FEg xpol 7k vERsT
Cho 5 (2008)2] A-tolA= 2ulA} (chinese galls, Rhus
FEE] a9 A Staphylococcus aureusSt
% 2442 Pseudomonas aeruginosa®} E. colidll Tt &
M o] 538193, SAYUT- (Cinnamomum cassia) 5
52 392949 Candida albicans®t 73 Aspergillus
nigerdl] i3l 3k X+t 24S YERAITRL B3It
Shim (2008)¢] Al E dFFEE 182

=

i

\a

oo
=

jq_g_
=

-

=

[e)
<

e

= == 11
IMNFEE,

AF+IFEEE 59) 15 WA Candida albicanssS APEA]

= o
A INFEEYN FFFEE0| Candida albicans®l A $
3t GEE S Zh 9SS ERIEE 2 AdAe 2l

A} (chinese galls), AU (Cinnamomum cassia), L%}
(Sophora flavescens) 25 5] & Ao XFTEXA o}
AgAFe] AHFAQ vzt o it

ot B Ao M & (Scutellaria baicalensis)] HEHE 2

==Xl 0

FZEELS Staphylococcus aureusSt Pseudomonas aeruginosa®l|
il AL9A 237 et Candida albicans®l sl
AMe JAIEA7E vERA] 3Tt
Seong (2006)2] A-FolA= W EReF
dichloromethaneFZ& 53} methanolF=&E°] C. albicans®l o]
ot =2 o I 2EE YA & FEES
o+ Ao] UL methanolFF=EH T} dichloromethane 53
Eo] grddo] Ui BUEEd £ Aol AREE

(Paeonia japonica)®)

- B3 - oL
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2}k (Paeonia japonica)llX= AB5A E37F YepA] &
o} Paeonia ZAF7 A Aol gk zloldo] A=
EAlsteAE £ o A7t K& Eojof & A 2t}

Kim 5 (2009)°] Aelre 552 seRE ez F
2310 Candide?: Ad-3o] et ALAS g2 A7e9=

tl 7A780|& (Jeffersonia dubia, &H) FEEL C. albicansl
sl M, C  mopicalisol WA= WEH  (Taraxacum

mongolicum, E39) F=5,

k2 (Houttuymia cordata, ©]
Ax) 25, & (Paeonia lactiflora var. hortensis) FZ&5
o] AsadE Yeple™ o5 FEEL C glabraa, C.
parapsilesis, C. utils & 3715 tare daddL Yept
A okt Rusded 2 Aol AHeE A7AolE
(Jeffersonia dubia, 38)2] WerE FE2EES C albicansl
gk ASA g37F YeREA] it

2 APoME 1059 AEFZEEC] C albicansdl W35l
e ] AR S UEER o] AFE F
ste] Abgtell gk Qb oA F7F FEETHA sl 7k
T A I BEA O] 22 ARE 7FsA0] 3
Thar AJZhE e

Cho & (2008)°] AollA] 7Ex}, QuliR}, Al9FEES
o2 AR e Al el sl RS g 24
2] ZYARE 3% AE FEES U HH 2R T
H EFFEE2 A Agdd di&] s 2l 28-S

A7 C

albicans, Aspergillus niger 52 X5l sl gt &
S eI A es de] ARSE e depl 8
WA S AR ] R S8 JERES Elgh
=3
B2 A E Cho 5 (2008)2] Aol ARRH 3% 2
=& g rAE ASIAE ] o] gol 2H
Hw7} o9t & Arolla] AsoAZAo] vehdt A&
FEES el Bl A3 Fart s AoR AztEn
2%2] A, S aureus, P aeruginosa®| Wa|A FA]o
90%e1e] ASAA 23E vehd e ol =g
(Celastrus orbiculatus)®] %, N (Rheum undulatum)®] A
AR, F-—NE (Caryopteris divaricata)?] X745, 183 C.
albicans®l] AEAA BFHE VR AEFolA FBE
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