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Abstract - Plant extracts were screened for antifungal activity against major plant pathogens, Botrytis sp., Collectotrichum
sp., Alternaria sp. and Cylindrocarpon sp. using 96-well microdilution method. Among the 662 methanol extracts from 401
plant species, 36 extracts showed complete inhibition of spore germination against at least one of four pathogenic fungi.
Extracts of Morus alba twig and Sophora flavescens root showed minimum inhibition concentration (MIC) at 1,250 zg/ml
against Botrytis sp.. Extracts of Chloranthus japonicus root showed MIC at 1,250 pg/ml against Collectotrichum sp..
Extracts of Glycyrrhiza uralensis aerial part, Inula helenium root and Menispermum dauricum root showed MIC between
625 and 1,250 pg/ml against Alternaria sp.. G. uralensis aerial part and I. helenium root showed MIC at 1,250 xg/ml against
Cylindrocarpon sp.. Specifically, the extracts of Agrimonia pilosa root, Angelica tenuissima root, Asarum sieboldii root,
Campsis grandifolia leaf and twig, Cnidium officinale root, Dictamnus dasycarpus root, G. uralensis aerial part, I. helenium
root and M. alba twig completely inhibited spore germination at lower than 5,000 rg/ml against all of four pathogenic fungi.
Two methanol extracts from G. uralensis aerial part and M. alba twig may used as a candidate to develop into effective
disease management materials in plant cultivation.
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Table 1. Plant names and parts extracted for antifungal activity against phytopathogenic fungi

Acer triflorum (leaf, twig), Achillea alpina (whole plant), Achillea filipendulina (root, aerial part), Achyranthes japonica
(whole plant, root), Aconitum jaluense subsp. jaluense (root, aerial part), Aconitum pseudolaeve (root), Acorus calamus var.
angustatus (root, aerial part), Acorus gramineus (root, aerial part), Actinidia arguta var. arguta (leaf), Adenophora triphylla
var. japonica (root, whole plant), Aesculus turbinata (leaf, twig), Agastache rugosa (whole plant), Agrimonia pilosa (root,
aerial part), Akebia quinata (leaf and twig), Allium cepa (bulb), Allium fistulosum (seed), Allium microdictyon (root), Allium
scorodorpasum var. viviparum (bulb bark, bulb, root), Allium senescens var. senescens (whole plant), Allium thunbergii
(root), Allium tuberosum (root, aerial part), Alpinia officinarum (root, aerial part), Althaea rosea (root, aerial part),
Amorphophalus konjac (root, aerial part), Anemarrhena asphodeloides (root, aerial part), Anemone nikoensis (root, aerial
part), Anethum graveolense (aerial part), Angelica dahurica (root, aerial part), Angelica decursiva (root), Angelica gigas
(root), Angelica sinensis (aerial part), Angelica tenuissima (root, aerial part), Aquilegia buergariana var. oxysepala (whole
plant), Aralia cordata var. continentalis (root, aerial part), Aralia elata (1eaf, leaf and twig), Arctium lappa (root, aerial part),
Argusia sibirica (root, aerial part), Arisaema amurense for. serratum (root, aerial part), Aristolochia contorta (root, aerial
part), Armoracia rusticana (root, aerial part), Artemisia argyi (aerial part), Artemisia capillaris (root, aerial part), Artemisia
gmelini (root, whole plant), Artemisia keiskeana (root, aerial part), Artemisia montana (root, aerial part), Artemisia princeps
(root, aerial part), Artemisia selengensis (root, aerial part), Aruncus dioicus var. kamtschaticus (root, aerial part),
Arundinaria munsuensis (whole plant), Asarum sieboldii (root, aerial part), Asparagus cochinchinensis (root, aerial part),
Asparagus officinalis (root, aerial part), Aster glehni (root, aerial part), Aster koraiensis (root, aerial part), Aster maackii
(whole plant), Aster scaber (whole plant), Aster tataricus (whole plant), Aster yomena (root, aerial part), Astilbe rubra var.
rubra (aerial part), Astragalus membranaceus var. membranaceus (root, aerial part), Asyneuma japonicum (root, aerial part),
Atractylodes ovata (aerial part, root), Belamcanda chinensis (root, aerial part), Berberis koreana (leaf and twig), Berberis
koreana (aerial part), Betula platyphylla var. japonica (leaf and twig), Bidens tripartita (1eaf), Boehmeria platanifolia (root,
aerial part), Brassica napus (root, seed, aerial part), Broussonetia papyrifera (leaf and twig), Bupleurum falcatum (aerial
part, root), Callicarpa dichotoma (fruit, leaf, twig), Caltha palustris var. palustris (whole plant), Campanula punctata
(whole plant), Campanula takesimana (whole plant), Campsis grandiflora (flower, leaf and twig), Caragana sinica (leaf and
twig), Cardiospermum halicacabum (fruit, root, aerial part), Carduus crispus (whole plant), Carpesium divaricatum (root,
aerial part), Carpinus laxiflora var. laxiflora (leaf, twig), Carum carvi (aerial part), Caryopteris incana (root, aerial part),
Catalpa ovata (leaf and twig), Cedrela sinensis (leaf), Celastrus orbiculatus (leaf), Celosia argentea (seed, aerial part),
Cercidiphyllum japonicum (leaf, twig), Cercis chinensis (leaf, leaf and twig), Chaenomeles sinensis (leaf), Chaenomeles
speciosa (leaf), Chamaecrista nomame (root, aerial part), Chelidonium majus var. asiaticum (root, aerial part), Chloranthus
Japonicus (root, aerial part), Ciochorium intybus (root, aerial part), Cirsium japonicum var. maackii (root, aerial part),
Cirsium nipponicum (aerial part), Citrullus vulgaris (skin), Clematis apiifolia (root, aerial part), Clematis heracleifolia (root,
aerial part), Clematis heracleifolia var. davidiana (root, aerial part), Clematis terniflora var. mandshurica (root, aerial part),
Cleome spinosa (whole plant), Clerodendrum trichotomum (leaf, twig), Clinopodium chinense var. grandiflora (whole
plant), Clinopodium micranthum (root, aerial part), Cnidium monnieri (root, aerial part), Cnidium officinale (root, aerial
part), Codonopsis pilosula (aerial part, root), Convallaria keiskei (root, aerial part), Corchoropsis psilocarpa (aerial part),
Coriandrum sativum (whole plant), Cornus alba (1eaf, twig), Cornus controversa (leaf and twig), Cornus kousa (leaf),
Corydalis ochotensis (aerial part), Corylopsis gotoana var. coreana (leaf, twig), Crataegus pinnatifida for. pinnatifida (leaf,
twig), Cryptotaenia japonica (root, aerial part), Cucurbita moschata (seed), Cudrania tricuspidata (leaf, twig), Curcuma
longa (aerial part, root), Cynanchum wilfordii (root), Datura stramonium var. chalybea (root, seed, aerial part),
Dendranthema boreale (root, aerial part), Dendranthema indicum (whole plant), Dendranthema zawadskii var. latilobum
(root, aerial part), Dendranthema zawadskii var. tenuisectum (root), Desmodium podocarpum var. oxyphyllum (root, aerial
part), Deutzia crenata for. plena (leaf, twig), Dianthus chinensis var. chinensis (whole plant), Dianthus longicalyx (aerial
part), Dicentra spectabilis (root, aerial part), Dictamnus dasycarpus (root, aerial part), Dioscorea batatas (aerial part, aerial
tuber, tuber, tuber bark), Dioscorea tokoro (root, aerial part), Dracocephalum argunense (root, aerial part), Duchesnea
indica (root, aerial part), Dystaenia takeshimana (root, aerial part), Elaeagnus multiflora (leaf, twig), Eleutherococcus
gracilistylus (leaf), Eleutherococcus senticosus (leaf, twig), Eleutherococcus sessiliflorus (leaf, twig), Elsholtzia ciliata
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Table 1. Continued

(whole plant), Epilobium hirsutum (aerial part, whole plant), Epimedium koreanum (aerial part, root), Equisetum hyemale
(aerial part), Eucommia ulmoides (leaf and twig), Euonymus alatus (1eaf), Euonymus alatus for. ciliatodentatus (twig, leaf),
Euonymus hamiltonianus var. hamiltonianus (leaf, twig), Eupatorium japonicum (root, aerial part), Euphorbia heterophylla
(whole plant), Euphorbia lathyris (root, aerial part), Euphorbia marginata (root, aerial part), Euphorbia pekinensis (root,
aerial part), Fallopia ciliinervis (root, aerial part), Fallopia japonica (root, aerial part), Festuca glauca (root, aerial part),
Ficus carica (aerial part), Filipendula formosa (root), Forsythia suspensa (twig), Forsythia viridissima (leaf and twig),
Fragaria yezoensis (whole plant), Fraxinus mandshurica (leaf, twig), Fraxinus rhynchophylla (1eaf, twig), Galium verum
var. asiaticum (root, aerial part), Geranium sibiricum (root, aerial part), Geranium thunbergii (aerial part), Geum aleppicum
(root, aerial part), Gingko biloba (leaf, seed coat, seed), Glechoma grandis (whole plant), Gleditsia japonica (leaf), Gleditsia
sinensis (1eaf, twig), Glycyrrhiza glabra (1eaf and twig), Glycyrrhiza pallidiflora (leaf and twig, root), Glycyrrhiza uralensis
(aerial part), Grewia parviflora (leaf, twig), Helianthus tuberosus (root, aerial part), Hemerocallis coreana (root, aerial part),
Hemerocallis fulva (root, aerial part), Hemerocallis fulva for. kwanso (root, aerial part), Heracleum moellendorffii (root,
aerial part), Hibiscus manihot (root, seed, aerial part), Hibiscus mutabilis (root, whole plant), Hieracium umbellatum (root,
aerial part), Hosta longisima (whole plant), Houttuynia cordata (whole plant), Hovenia dulcis (leaf), Hylomecon vernalis
(whole plant), Hyoscyamus niger (whole plant), Hypericum ascyron (root, aerial part), Hypericum patulum (root, acrial part),
Hypericum perforatum (root, aerial part), llex serrata (leaf, twig), llex verticillata 'Christmas cheer' (leaf), Impatiens
balsamina (whole plant), Inula britannica var. japonica (whole plant), Inula britannica var. linariifolia (root, aerial part),
Inula helenium (root, aerial part), Iris ensata var. spontanea (root, aerial part), Iris lactea var. chinensis (root, aerial part), Iris
setosa (root, aerial part), Isodon excisus (aerial part), Isodon inflexus (root, aerial part), Jasminum nudiforum (leaf and twig),
Kalopanax septemlobus (leaf), Kerria japonica for. pleniflora (twig, leaf), Kochia scoparia (aerial part), Koelreuteria
paniculata (leaf, twig), Lactuca raddeana (whole plant), Lamium album var. barbatum (root, aerial part), Lathyrus davidii
(aerial part), Ledebouriella seseloides (root), Leibnitzia anandria (root, aerial part), Leonurus japonicus (aerial part, root),
Liatris spicata (whole plant), Ligustrum japonicum var. japonicum (aerial part), Ligustrum obtusifolium (leaf), Lilium
hansonii (root), Lilium lancifolium (flower, root, aerial part), Linum usitatissimum (seed, whole plant), Liriodendron
tulipifera (leaf, twig), Liriope spicata (root, tuber, aerial part), Lithospermum erythrorhizon (root, aerial part), Lonicera
Japonica (leaf and twig, root), Lonicera sempervirens (root, aerial part), Lotus corniculatus var. japonica (whole plant), Luffa
cylindrica (leaf), Lychnis cognata (whole plant), Lycium chinense (leaf and twig), Lycoris squamigera (root, aerial part),
Lysimachia barystachys (root), Lysimachia nummularia (aerial part), Lysimachia vulgaris var. davurica (root, seed, aerial
part), Macleaya cordata (whole plant), Magnolia kobus (fruit), Magnolia liliiflora (aerial part), Magnolia obovata (leaf,
twig), Malva verticillata (root, aerial part), Matricaria chamomilla (aerial part), Melia azedarach (twig), Melissa officinalis
(aerial part), Menispermum dauricum (root), Mentha piperascens (whole plant), Mentha pulegium (aerial part), Mentha x
piperita (aerial part), Metaplexis japonica (aerial part, root), Mirabilis jalapa (root, aerial part), Momordica charantia (skin,
seed, aerial part), Monarda didyma (aerial part), Morus alba (leaf, twig), Mukdenia rossii (root, aerial part), Nepeta cataria
(aerial part), Oenothera speciosa (aerial part, root), Ophiopogon japonicus (root, aerial part), Ophiopogon japonicus 'Kyoto
dwarf' (root, aerial part), Oplopanax elatus (aerial part), Ostericum praeteritum (root, aerial part), Pachysandra terminalis
(root, aerial part), Paeonia lactiflora (root, aerial part), Papaver amurense (whole plant), Passiflora caerulea (leaf and twig),
Patrinia rupestris (root, aerial part), Patrinia scabiosaefolia (root, aerial part), Perilla frutescens var. acuta (root, aerial part),
Perilla frutescens var. japonica (whole plant), Persicaria thunbergii (whole plant), Persicaria tinctoria (aerial part, root),
Persicaria vulgaris (whole plant), Petasites japonicus (whole plant), Peucedanum japonicum (root, aerial part), Phalaris
arundinacea var. picta (whole plant), Pharbitis nil (seed, root), Phellodendron amurense (leaf, twig), Philadelphus schrenkii
var. schrenkii (leaf, twig), Phlomis tuberosa (whole plant), Phryma leptostachya var. asiatica (root, aerial part), Physalis
alkekengi var. francheti (root, aerial part), Physostegia virginiana 'Summer Snow' (whole plant), Phytolacca americana
(root, seed, whole plant), Pieris japonica (leaf), Pimpinella brachycarpa (whole plant), Pinellia ternata (whole plant),
Pinellia tripartita (aerial part), Plantago asiatica (root, aerial part), Plantago lanceolata (whole plant), Platycodon
grandiflorum (root, aerial part), Polygonatum odoratum var. pluriflorum (root, aerial part), Polygonatum odoratum var.
pluriflorum for. variegatum (root), Polygonatum robustum (root), Polygonatum sibiricum (root, aerial part), Poncirus
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Table 1. Continued

trifoliata (seed, fruit), Potentilla chinensis var. chinensis (root, aerial part), Potentilla cryptotaeniae (root, aerial part),
Potentilla discolor (root, aerial part), Potentilla supina (root, aerial part), Prunella vulgaris var. lilacina (whole plant),
Prunus glandulosa for. glandulosa (1eaf), Prunus mume for. mume (leaf, twig), Prunus triloba var. truncata (leaf, twig),
Pteridium aquilinum var. latiusculum (aerial part, root), Pulsatilla koreana (root), Punica granatum (leaf, aerial part),
Ranunculus japonicus (whole plant), Ranunculus tachiroei (whole plant), Rehmannia glutinosa (root, aerial part),
Rhaponticum uniflorum (root), Rheum undulatum (root, aerial part), Rhododendron mucronulatum var. mucronulatum (leaf,
aerial part), Rhodotypos scandens (leaf), Rhus javanica (leaf and twig), Rhus verniciflua (leaf, twig), Ricinus communis
(root, seed, aerial part), Rohdea japonica (root), Rosa rugosa var. rugosa (leaf, twig), Rosmarinus officinalis (aerial part),
Rubus coreanus (leaf and twig), Rubus crataegifolius (1eaf), Rudbeckia laciniata (root, aerial part), Rumex acetosella (root,
aerial part), Rumex crispus (root, aerial part), Rumex longifolius (root, aerial part), Ruta graveolens (root, aerial part), Salvia
greggii (aerial part), Salvia officinalis (aerial part), Salvia plebeia (root, aerial part), Sambucus sieboldiana var. pendula
(leaf, twig), Sanguisorba minor (aerial part), Sanguisorba officinalis (root, aerial part), Sanicula chinensis (root, aerial part),
Saponaria officinalis (seed, aerial part, root), Sasa borealis 'Aureostriata' (root), Saururus chinensis (whole plant),
Schisandra chinensis (leaf and twig, root, fruit), Scilla scilloides (whole plant), Scirpus radicans (root, aerial part),
Scrophularia buergeriana (root, aerial part), Scrophularia kakudensis (aerial part, root), Scrophularia koraiensis (root, aerial
part), Scutellaria baicalensis (root, aerial part), Scutellaria strigillosa (root, aerial part), Sedum kamtschaticum (root, aerial
part), Sedum middendorffianum (root, aerial part), Sedum polytrichoides (whole plant), Sedum sarmentosum (root, aerial
part), Sedum takesimense (root, aerial part), Selaginella tamariscina (aerial part), Senna occidentalis (leaf and twig), Senna
tora (root, aerial part), Serratula coronata var. insularis for. insularis (aerial part), Sesamum indicum (flower), Sigesbeckia
glabrescens (root), Silene armeria (root, aerial part), Silene firma (root, aerial part), Silene repens (whole plant), Solanum
lyratum (root, aerial part), Solanum melongena var. pumilio (fruit, root), Solanum nigrum var. nigrum (fruit, root, aerial part),
Sophora flavescens (root, seed, aerial part), Sophora japonica (leaf, twig), Sorbaria sorbifolia var. stellipila (twig, leaf),
Sorbus commixta (leaf, twig), Sparganium erectum (aerial part), Spiraea blumei (1eaf, twig), Spiraea salicifolia (1eaf, twig),
Stachys japonica (whole plant), Staphylea bumalda (1eaf), Styrax japonicus (leaf, twig), Symphytum officinale (root, aerial
part), Syneilesis palmata (aerial part, root), Synurus deltoides (root, aerial part), Tanacetum cinerariifolium (whole plant),
Taraxacum hallaisanense (root, aerial part), Tephroseris kirilowii (whole plant), Thalictrum aquilegifolium var. sibiricum
(root, whole plant), Thladiantha dubia (leaf and twig), Thymus citriodorus (aerial part), Thymus quinquecostatus (aerial
part), Trachelospermum asiaticum var. asiaticum (root, aerial part), Tradescantia reflexa (root, aerial part), Tritonia
crocosmaeflora (root, aerial part), Typhonium giganteum (root, aerial part), Ulmus davidiana var. japonica (leaf, twig),
Vaccaria segetalis (whole plant), Valeriana dageletiana (whole plant), Velariana fauriei (root), Veratrum oxysepalum (root,
aerial part), Veronica linariifolia for. linariifolia (flower, aerial part), Veronicastrum sibiricum (whole plant, root), Viburnum
dilatatum (leaf, twig), Viburnum opulus for. hydrangeoides (twig, leaf), Viburnum opulus var. calvescens (leaf, twig), Viola
papilionacea (whole plant), Vitis coignetiae (leaf), Weigela subsessilis (1eaf), Xanthium strumarium (root, aerial part),
Zanthoxylum piperitum (leaf, leaf and twig), Zanthoxylum schinifolium (leaf, seed), Zingiber officinale (root, aerial part),
Zizania latifolia (aerial part), Zizyphus jujuba var. jujuba (leaf).
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root), WAFY5-2] Q=7 (Berberis koreanaleaf and twig), % AYEL(Monarda didyma aerial part), BUE9] 71R|(Morus
45}9] QI7VR|(Campsis grandifiora leaf and twig), ZoH|ZE albatwig), 2~GWME=0| XA Ophiopogon japonicus aerial
9] B2|(Chilorathus japonicus root), g2 ¥L2](Cnidium part) @} ¥2)(O japonicusroot), W] AAK(O japonicus
officinaleroot), WA 9] ®e)( Dictamnus dasycarpus root), A& ‘Kyoto dwarf aerial part)2} ¥2)(0 japonicus ‘Kyoto dwarf’
A 20| B ( Epimedium koreanum root), H7%2] 9 root), =8 %9] A AR (Pachysandra terminalis aerial part)
Z7\(Glycyrrhiza glabra leaf and twig), %2 AAF(G B (P terminalisroot), W] XA Rheum undulatum
uralensis aerial part), £-3F0] B2(Inula heleniumroot), 7|} aerial part)Q} ¥E|(R undulatumroot), S=2) ¥e)(Scutellaria
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Table 2. Antifungal activity of methanol extracts of plants against phytopathogenic fungi

. . MIC (ug/ml)
Scientific name Part extracted Iy C y Cy
Acorus calamus var. angustatus R 5000 5000 =X -
Acorus gramineus R - 5000 - 5000
AP - - 5000 5000
Agrimonia pilosa R 2500 5000 5000 5000
Allium microdictyon R - - 2500 -
Allium scorodorpasum var. viviparum BB - - 5000 -
Angelica tenuissima R 5000 2500 2500 2500
Aristolochia contorta R - - 5000 -
Asarum sieboldii R 5000 5000 5000 5000
Atractylodes ovata R - 5000 5000 2500
Berberis koreana LT - - - 5000
Campsis grandiflora LT 5000 5000 5000 5000
Chloranthus japonicus R - 1250 5000 5000
Cnidium officinale R 5000 5000 5000 5000
Dictamnus dasycarpus R 5000 5000 5000 5000
Epimedium koreanum R - - 5000 -
Glycyrrhiza glabra LT 2500 2500 - 5000
Glycyrrhiza uralensis AP 2500 2500 625 1250
Inula helenium R 5000 2500 5000 1250
Matricaria chamomilla AP 5000 - - -
Menispermum dauricum R - - 1250 2500
Monarda didyma AP 5000 - - -
Morus alba T 1250 5000 1250 5000
Ophiopogon japonicus R 5000 - - -
AP 5000 - - -
Ophiopogon japonicus ‘Kyoto dwarf’ R 5000 - - -
AP 2500 - - -
Pachysandra terminalis R 2500 - 5000 2500
AP 5000 - 5000 5000
Rheum undulatum R - - 5000 5000
AP - 5000 - 5000
Scutellaria baicalensis R 5000 5000 - -
Sophora flavescens R 1250 - - 5000
Thalictrum aquilegifolium var. sibiricum R - - 2500 -
Thymus citriodorus AP 2500 - - -
Thymus quinquecostatus AP 5000 - - -

AP, aerial part; BB, bulb bark; LT, leaf and twig; R, root.

"B, Botrytis sp; C, Colletotrichum sp.; A, Alternaria sp.; Cy, Cylindrocarpon sp.

*no active.

baicalensis root), 1A4+9] BL2|(Sophora flavescens root),
oot Q] HE|(Thalictrum aquilegifolium var. sibiricum
root), B} Q) XA Thymus citriodorus aerial part) 2 2]
BFO) AV Thymus quinguecostatus aerial part) 55 36
&0]3tH(Table 2).

BV RR BTl P Borrytis sp.) 8] FAOLE 75 vk
oA olAg 2B BiER| shx|e} M| We] 2%
=olglen, 1,250 ug/mlofA 100% AAB/dS Hof F=qlct.
A FY &9l S alopecuroides®| F+Z59| Prthium,

Fusarium, Alternaria, Botrytis, Phytophthora R Exserohilum
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gHdo] Qloh= HaI(Li et al,, 2006)7}
A% (Dou et al, 2010; Kim et al ,
2009) %to] ofLieh 2 sle] A e oAl B¢ 7}
LFEA R Colletotrichum
sp.)2] EAPLoLel Ao 74 743 7 EE SopulEee] el
FEE0]9lom, 1,250 pg/mlol A ¢x13] ARIslct, Folu]
Fojo) e 2282 R 5o PALIE K} Sl 3
o2 HuE v UthPark et al, 2004), Ak WA
(Alternaria sp,) EAPotof| 714 733t AAI &S Uehd 2=
B8 720 AARE, 625 ug/nlof A EAF2] WolZ 100% 2]
Alstley, A e o] Helo} Bpie] 71X F:58-2-1,250
pg/mlo\ A Alternaria sp. @) ZAPI}E A5kt ArekA-&
Wl W83t (Cylindrocarpon sp.) ol tate] 71 735t A
S EPH 22520 7k 0] 2|AREQL Hako] Mgl o
o] 52 5 1,250 pg/mloj| A EAPIoLE 23] SA|SF3iTh
(Table 2),

o] Z7golA ARET 2= AR FollAl AFRe} Al =
FollA B S vkl A1 AR, A, dffgh,

T2 U ogololrt APUEE, ofeh Ul STl 5% 59

b

of whe} k7o) AAEA FE o] ol Q1o oLt A|aHEe} 7]
7T EAT FARNE ol AL, AR iRk =
9ol whet o] £4R9] otelA] Hh-of Aol & Hoi 91
oh ZAE, 12, SeeE, QAT i 9 Eake] je] 5

[

2e8h0] Q7N 0] AN, BURY| 7] B A1)
AP 220 A HPESHE 5550| AR U Botrytis sp
Colletotrichum sp,, Alternaria sp,)x} ¥ejof 2= 4‘1%
WA Cylindrocarpon sp.) 2] EAPLOLE G A1 St
i ol ol o 3-35) WUV e Ao e
Wt Rhdof| miRR o] Qlat 7] oA e =2 Heo
%6}% 1 Cylindrocarpon sp,) 2] EAEFo} A A of|qt &Aoo
R, BT, Ak, vk, AERT, AT, 209
= ok, Weltkal, el 9 wielae] FEEL AN 24
Wt ol EAo} olAZAS HopET,
o] Al 2ok mE, 712, Bobs o] B Al ok
5 LR ASIE I B RS 45 2
o) Az BTN ol S Fehet 4 2 A0 B
Ht}, Zh=+= triterpene saponins, flavonoids, isoflavonoids %
FAs, Aol s, 7
o, A 9 ko) Zo] okg|EhAS ‘?:_Hﬁ}tq(Nassm and
Hosseinzadeh, 2008), 41%&2] HZ3H

—

2 [7 X ok ¥

H.l

o\

glycyrrhizic acid 52 333131 9131,
Jo

olYZHKim et al,
252 625~2500 mg/LOﬂH A= Hatol] o
o 31 9lojA{(Table 2) HajQ} AAHE 12
st Slo] 877 2 Aole} mebelr), 729t
o] Aok 7hx g o)1l Q= SHIZ(Glyeyrrhiza glabra)
(KFDA, 2010) A5 325-9) Botrytis sp., Colletotrichum
sp.&}+ Cylindrocarpon sp. o theh /-S4l WA &
A= LEFro =M AEA| AR FAbEo] ol 8/de SHiAE
2> 9o )2}t HekEIT) Rollinger ef al. (2006)0] 2o} Ha)7]
2ol A Alke] -2 L1 Venturia inaequalis) o) S5
T} Sl S0 Reld v i BURIAE ol &1o]
ARE3E 4570 A Wt diste] RS 7= S
0] 20| 7Fs T A LR Kol lojA] ol ARgolL 74|
7101 e B 7RIS FEE s L8Rt
A BER FEEE AL T Aer 02174”3} s
ZH AR A Al Ho] EolE E 2] E(Lee of al., 2005) H]
3 E Ay, FAVE, WA 9 532 SRR o] k=
#e] 22 oA AlRRE Fgolof thelk gt Aol FEH= A

M 2

4015:9] Aol P2 e 352 662715 4= ¥
A S| [g7| el ggo |t (Botrytis sp.), TFEHA T
(Colletotrichum sp.), AP T L W Alternaria sp,) W 2+
oF7]- oM al M-S WK Qylindrocarpon sp.)] o) gt EAY3EA}2]
drololA] &4-2 microdilution assay® 2431 ch A70
AT ol 363 50 15 o4 3301
sto] ojAlEVd e Btk dAlus, A, SeelE, 43 W

Al 9l Bk B, 54k 7ML, % ‘1—4 Zl%-tr‘—, S
7HR] Z2=E50 A1Eo| AR 2R oj|A] W= T Botrytis
sp., Colletotrichum sp, “L2| 1l Alternaria sp,)3} Bg]of] ¥y
3= wH(Qylindrocarpon sp.) 2] SEAPHOLE B JA|5]= 3}

T 2E Hol o] o5 FE= P E2 AR
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Bt} Z1710] Ego] dek 3220 oARS Bel, B
o] 7}A\e} FLAke] a) 2558 1,250 me/Lo K] 7| AL B

ole] EAuols 9] oSt naEA o) %
Aptotel Aol 71 et 222e Tojujgrle] Majgon,

1,250 ug/mlolA] S5 oA, Hopg o] 71
7% AR e 3228 7129 ARG, 625
p/nlo N EA2] HolS 1007 oI5} oL, Amag2e] we)
O} B 71x] 2220 1950 pg/nloA] SlRBkATE Aor
Mg /1 7t S el 22 7k

of ARl Bape] walgon], 1950 e/mlof A EApOLE
S
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