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AguietE A seo s ARAeE, 230 o|Fust A%
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A% A3 AR ES BEY pHEAE 533~

7209 WA AN Bk pHE 39561028 AAEd] vlshe] ABES Bk pHyt Wkth AN
A B9} et o] EUnAEQ Bacillus sphigericus 2362, Bacillus thuringiensis var. subtilis, Bacillus
thuringiensis var. cereus, Actinomyceteso)] P X = SHFEA L AP EH T} A4 o] AL E FAJo] &7
velgth Sx 29 592 448 5 ETAAM dFEAel A JdeRY 53] gl clear zone o
4mm=Z 71 ZA A H AT 8F 72| phenolic compound$} benzoic acid®] sH&A} 2 caffeic acid7t 2 79+
o M clear zone& 71& AA A EH T T2 benzoic acid, o-coumaric acid®] FolYth & WA o] g
Y2 FFBYE phenolic compoundS 9] A5 ATl Sfajel BRT AYL T £ ALk

AMO: A E, T2, YA E, FFEA

M E

A ES PV d=o] 2A AYHLZ fEdE ¥
AA, T2}, 247] WgA T AYHEF HEA HE
Ahoezsel ddo g FxaY ek wetA AJAE A
9 AFY FAANY F2 AT A EC] FAE § gle
Fejol o2t vt £X3hE A EL S8
7} 23.9%, WA 1% BL B8 Yepl Rolzze)
FAA, T g WA 47, ety A&,
a3 HL9 B 502 AFHOR WA FAHI g
T} (Newsome and Noble 1986, Aber ef al. 1991, Given 1994).

ol¢} o] AR E Y AAAA AP EEC] +H3
T 8202 98 7HA7F vk £, HEY F +IES 4
B 43 o], 3 T, wFEY A A2
BA 7 Y= 23k hAFAFE Q] allelochemicalse] ] 3F & 8ko)
Av(Kil and Yim 1983, Thompson 1985, Hussain e al. 1991)
ole] il olv] o2jHe] =Fo| ¥EH v Utk (A
1993, ©] = 1997, o|¢} 21 1999).

19940 Qx| A FA allelopathy 8137} ZEHBA $-
gugte 28 7 vl A ok A7 g0l HEHT I
o allelopathyo] &3k 3LES UIFE shikimic acid}
acetate”d 2o A 7|98k 2x} 3}3HE-0)9 phenolic compound,
flavonoids, quinones, terpenoids, steroids, purines, long-chain
fatty acid9} acetylenes, organic acids, unsaturated lactones <]
148%2 2887 9t} (Rice 1984, Einhellig er al. 1985).

H oleis HE FEEo| PAEY AF] %S
A= £2E phytoncide(2] EA FFEEZ) 8t &4 &

ofofl A &3] AFHT gled EE A5y FEES U
80% Ax 9] &d#Ad& 7HX L Sith phytoncideo] #HF A+
= 19700 )% 7l&skElo] Liu $5(1990)2 Cleistopholis
patens®) FEEZ @A U =& ERI}Fo,
F 2o = Ejechi 5(1999)0] Dennetia tripetalaZ., Shukla 5
(1999)2 Argyreia speciosa®) FFEZ Fa8AF AETH
240 taled RIS o9t 2ol A 23 ANE
¢l allelochemicals7t 2] & Aol v dF&A )
A7 B AW T Yo A2 4] AYH
$g vAE EPlAED 423 o) AEBAG)
ArE AR Aol

maA & ATE 4 £ AN A E
EgulgRel FAE T ZASTA AAAETH As
A Eo] FXste EckY pH EYPAE F 93
Eoh|o] Wo| EX3}lE Actinomycetes, Bacillus sphiaericus
2362, Bacillus thuringiensis var. subtilis, Bacillus thuringiensis
var. cereusol] TIEIA AAAET AR 2 529 Jad
ZZdd 93 a+FH3 72+ chemical compound® a7
g At A EF As Eo] EGHAES] A&
SFEAE v FAE

e Y

RS HBAIEY Y X EY pH 27

A AANE 1253 A E 1459 4219974 A&
N 2R TS AN A e F AL} §24
A ad A8S 539 AUt Qe A E S @
2 Z(Humulus japonica), X(Pueraria thunbergiana), ™o}

- 353 -



354 A& - o &F - 0)5F SR EE A A23 A ASE
Table 1. Compostition of culture media for soil microbes e -hydroquinone, syringic acid, caffeic acid, o -coumaric acid)
Species of soil microbes Contents 9} benzoic acidE 107*Me) 22 ZAste] AT 2 w9
o et FZo 3tFA AN 7ol AFL AAsigrh
Bacto-Yeast extract 4¢g
Dextrose 4¢g -
Actinomycetes Malt extract 10g PR g e
Agar 20g
Distilled water 1,000 ml RHAEH FZNES MAXL EY pH
= u o = i3 =L 37 =]
Bacillus sphaericus 2362 Bacto-Yeast extract 05¢g mfﬂ'}’i i—\—]-iz}/@)—‘]i 7-;:] }—E‘g‘_ ;;L‘_Tai:c}?q %}ﬁ}z]]
Bacillus thuringiensis var. cereus Bacto-tryptone 10¢g HZ = =
Bacillus thuringiensis var. subtilis NaCl 10g SRS HET 4 AT Y G2 H(AGF o] XA
Agar L & A9) pHE 405638 ]9 oy} ABRARNT)
Distilled water 100 ml E3hz A 9)9) pHE 3.95~6.1022 tFFo] Ao d A
We pH H9E Jeplidlch =& AsS 9] g2 pHoj
(Chenopodium album var. centrorubrum), D59 (Taraxacum Histe] @79 pH7t $2E ASjsty ARz 25
mongolicum), |8 S(Portulaca oleracea)d FE2]E 5£9] W A UYERITE AAF Y pHE d279 484
W3 (Erigeron canadensis), ©| =8 Z(Phytolacca america- 7‘} °ﬂ & ZolE HolA ¥}A pH ML7F 520~72002
na), M FSZUE(Eupotorium rugosum), 943321 Z(Rud- FAd 774 F& pH B8 YEon 3idnEs
beckia bicolor), S} X\ E(Ambrosia artemisiifolia var. elatior)& 2, 7etEE 358 A ¥ T pHIF A ZAFE A ch(Table
2 990 AR AL AT AT A Bo) By D ASAE R gR2ol AYAE FEunt e
= 9o ES 4xFo)X 27 AYEZ BEs) pHE Rojw pH¥ $71 ksl (Olmisted and Rice 1974,
of AAsRem EY pHE ZAsje) ) 7o) pHg Bg A 5 1995 Kim and Lee 19%) o= EF pHsp 24 2
NE AT A7k 9om AsAgel B pHUSY} Wk e 87
A 580 AAJERD ¢t Bop B F T-’] g
SojI|MSe| BTE AIYS Bt 2EU TR O BE Ao Sake) $AZ3 B 5 ok AL AN SE Holth
P8 288 A A2 329 AL o9 1(19%9)
o) uhgo] 9l AA)EtATE EAGUAE F2= Bacilus XA ET A S0 2t EQN|MES] SHaEN
sphiaericus 2362, Bacillus thuringiensis var. subtilis, Bacillus AN ET A EY FEdo] EYuAE] &7F
thuringiensis var. cereus, ActinomycetesS AH&-3+.0 ™ BS9} o MAE = AYAEBD AZAEY FE o] A
BT#% 9] HiX| = Yeast extract$} tryptoneS H713F vjx| & Ao g ga@gyol A JveNo YR FE9L 4
AH-stgom wAF wiAl= YMES AT (Table 1) Mo #F 5 gF8A0) /M 3A ZAEJL 53]
A e 48 mme] clear zoneo] 714 FA FAHYTH
HELS ZE0MO| BN ZM (Table 3, Fig. 1). AABHE F HAE S22 FF8A 0|
Eowl AE 1 g 378 482 Benson(1990)9] 4 & AL Fx0)I g5 YA T AMAE 5
S W¥std AAEAT. T FAME HolFrt /M g8 o) ERT T2 it
‘*%01‘215} (Table 3). #& 4| & 2 @58 T2 EY
Chemical compound & &zZ&3} oA E 4 F bl Apojrt Qo] F& Aol oA 74 #57}
Chemical compounde] th& 373 AP Z phenolic Tk ¥ wote AL & 4 U
compound(vanillic acid, cinnamic acid, catechol, ferulic acid,
Table 2. Soil pH in the sampling sites
Exotic plants Control Test Native plants Control Test
Phytolacca americana 4.05 3.95 Humulus japonicus 5.53 5.68
Erigeron canadensis 4.06 446 Pueraria thunbergiana 7.01 7.20
Eupotorium rugosum 429 427 Portulaca oleracea 7.13 6.92
Rudbeckia bicolor 540 525 Chenopodium album var. centrorubrum 6.92 6.53
Ambrosia artemisiifolia var. elatior 6.88 6.10 Taraxacum mongolicum 5.62 5.60
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Table 3. Antimicrobial activities of exotic plants and native plants against soil microbes (Mean £SD)
Clear zones of soil microbes (mm)
Ethanol extracts
Actinomycetes B.T. subtilis B.T. cereus B.S. 2362
Phytolacca americana 11£2 18+1 1742 11+3
Eupatorium rugosum 13+1 1613 8+l 2+1
Exotic plants Ambrosia artemisiifolia var. elatior 4813 19+2 32+3 2242
Rudbeckia bicolor 8+l 312 18+2 2+1
Erigeron canadensis 28+2 172 201 1812
Chenopodium album var. centrorubrum 101 17£2 2212 1443
Taraxacum mongolicum 612 7+1 0 0
Native plants Portulaca oleracea 0 542 3+1 0
Humulus japonica 14£2 12+3 1242 13+3
Pueraria thunbergiana 4+2 8§+2 1243 0

B.T. cereus: Bacillus thuringiensis var. cereus, B.T. subtilis: Bacillus thuringiensis var. subtilis, B.S. 2362: Bacillus sphaericus 2362

Fig. 1. Antimicrobial activities of Ambrosia artemisiifolia var.
elatior against soil microbes.

A: Bacillus thuringiensis var. cereus

B: Bacillus thuringiensis var. subtilis

C: Bacillus sphaericus 2362

D: Actinomycetes

Adutagoz =AY &, 2 59 Bk FH A
ZA8t 53] FotAlote Eqke| Wo] X3l Bacillus
sphiaericus$} Bacillus thuringiensis= 2| 3188 0 2 o} 4
frAFebH (Martin and Travers 1989) ESw|AE 2 50%~
60%2] JAAE Mitsts WAL Qe oz WAy
A7 EFUY §71E F5, 222 54 oM F23
A& 51 21t} (Becking 1970, Van Andel and Fuchs 1972,
Alexander 1977). Einhellig 5(1985)3} Wink(1988)= 2 &)

22 AR dl A Bacillus thuringiensis var. subtilis®)
7 84L& ZAI5FS L Fischer(1986)& 48 #5900 B9
W g s B EY AFE JA st AgEAES A
a3ty 312w Van der Putten $(1993)2 259 AA
o EGUAEY g0 T8 EGVAE BT =9
gt 844 allelochemicalsel] o]sted Jg Tt
I ek v g3 ESRAES] J g AA
e A7 AR AHoln 53] v Eo] TG54 E v
A& marasmin®l] 3§ A= F O FAHLE FZFojof
g Hopz AztHu)

Chemical compound & &Hr&ty

Chemical compound’® Eu|AEo i3t AL
caffeic acid®] 82 0| Bacillus thuringiensis var. subtilisol 4|
clear zoneo} 22 mmZ 7} IA Ve o2 benzoic
acid9} p-coumaric acid®] &7 BAJo] 2+ FFAM EA =
AFE AT} (Table 4). & wWAlgoll th8F chemical compound #
3}743 o] caffeic acid, benzoic acid, p -coumaric acidEo] <
) A clear zoneo] 7}z 17 mm, 16 mm, 12 mmZ UEIG =1
WA st HAES] FEH0] 48 mmY clear zone S
e Ao 7 BoWTable 3) HAZ fe] chemical com-
poundE 7+ AsE o g Ay AlEHT

Patterson (1984)3} Tillberg (1970)% chemical compound Zt
Zo] 2l R EARTE 27 T 3709 phenolic com-
poundsel] 9|3t AF5E ol 9ste g#Fo| YepdTL 8}
4}t Chemical compound AdEE4 ZzHKim and Lee
1996, o] ¢+ 71 1999) cinnamic acid= 433l =& peaks )
B E EFet 4] FF Zrztel A wj§ 2L clear
zoneS A EGTE (Table 4). = Issac(1992)9] B F 9} 7ho)
WAFE cinnamic acide] wiste] WS ZARAY o
cinnamic acid7} ©H2 chemical compound®} 2 $Hsle] 3
2 YeiE Ao 2 B ¢ Aok Lodhi(1976)= Missouri 3
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Table 4. Antimicrobial activities of chemical compounds against
soil microbes (Mean =SD)

Clear zones of soil microbes (mm)

Chemical
compound Actino- B.T. BT. BS.
mycetes subtilis cereus 2362
Vanillic acid 102 16x3 151 843
Cinnamic acid 8§+2 3+l 162 14+2
o ~coumaric acid 1243 18+£1 171 152
Catechol 1243 1542 6x1 10£2
Ferulic acid 13£2 14+£3 9+1 9+1
o -hydroquinone 51 3£2 0 0
Syringic acid 4+2 8+l 0 3+l
Benzoic acid 162 113 17£2 16+3
Caffeic acid 1743 2243 182 18+2

The abbreviations of B. T. and B. S. are the same as in Table 3.

9] AAW gk A AFEke] caffeic acid, ferulic acid,
o -coumaric acid, o -hydroxybenzoic acid7} ¥X¥3}7 o9
EckfoA 71 A&EA 07 ZR) 5= allelochemicalsZhy.
sgcd £ 48 EYuAE 475 tiste daES
Zt= chemical compound= caffeic acid, benzoic acid, o
-coumaric acid, ferulic acid2 e} © B F o]E chemical
compound5-> EGHAA 44 sAHA X HASE
HE EYSAd dFE vAe A2 A7

At AL
£ 9FE F4F B2 AR AL wgten ofo] 4}
=gyt
eE=H

718-L 1993, g7t AauE-9) alelochemicals7} 4= &£ A&
o Zzgel AETZE 2 AL HE AAE
% AFU ST WA =2 88 p.

288, o|5F, Aes, 2. 1995, YrlgaUR 9

FEdo] It A XY e Wstel M A= FF A
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pgotst FRAA vAE ddzdA 3 FIA
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Antimicrobial Activities of Extracts from Several
Native and Exotic Plants in Korea
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ABSTRACT: The soil pH favored by several native plants in Korea ranges 5.33~7.20, while a more acidic
range of pH 3.95~6.10 is acceptable to exotic plants. Ethanol extracts of native and exotic plants in Korea
were investigated for antimicrobial activity against Bacillus sphiaericus 2362, Bacillus thuringiensis var. subtilis
and Bacillus thuringiensis var. cereus and Actinomycetes. Higher antimicrobial activity was observed from the
extract of exotic plants than those of native plants. The ethanol extract of Ambrosia artemisiifolia var. elatior
was observed to have the highest antimicrobial activity against 4 species of soil microbes. Especially,
antimicrobial activity of Ambrosia artemisiifolia var. elatior showed the largest clear zone of 48mm in
Actinomycetes. Larger clear zone was formed in the order of caffeic acid, benzoic acid and p -coumaric acid
among the nine chemical compounds. Accordingly, the antimicrobial activity of Ambrosia artemisiifolia var.
elatior against Actinomycetes was found to be due to the synergetic effect of chemical compounds.

Key words: Antimicrobial activity, Ethanol extract, Exotic plants, Native plants




