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Abstract

The objective of this study was to evaluate the antimicrobial activities of 9 kinds of medicinal
plants against crown gall in grapevine. The medicinal plants extracted with several solvent
systems were screened for in vitro antibacterial activity by the disc diffusion method. The ethanol
and ethyl acetate extracts from magic lily flowers, tachys roots, asian plantain flowers and seeds,
sweet wormwood leaves, stems and flowers, immature bitter melon fruits, cockscomb flowers,
and peach tree resin showed in vitro antimicrobial activities against Rhizobium vitis with growth
inhibition zones ranging from 10 to 27 mm in diameter. The minimum inhibitory concentration
values of extracts against R.vitis ranged from 10,000 in Asian plantain flower and 50,000 fold
diluted extracts in sweet wormwood flowers, stems, leaves, cockscomb leaves and immature
bitter melon fruits. The active fractions of ethyl acetate and ethanol extracts from the medicinal
plants were partially separated through silica gel column chromatography and thin layer
chromatography (TLC). The active fractions were separated at Rf 0.36, 0.69, 0.75, 0.84, and 0.94
in sweet wormwood extracts, Rf 0.96 and 0.99 in cockscomb flower extracts, Rf 0.92 and 0.97
in cockscomb leaf extracts, and Rf 0.85 in immature bitter melon fruit extracts in TLC analysis
developed with hexane:ethyl acetate (20:80, v/v) and methanol:chloroform (20:80, v/v). Among
extracts from plants with in vitro antimicrobial activities, sweet wormwood, cockscomb leaves,
and immature bitter melon fruits showed in vivo antimicrobial activities with inhibition activity
of 100, 67, and 83.3%, respectively, in ‘Kyoho’ grapevine inoculated with R. vitis compared
with the untreated control. These findings indicate that extracts of medicinal plants could be
used as sustainable candidates to control crown gall disease caused by R. vitis in grapevines.
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M A

S5(Vids spp Ve AN S0 T % ShIoTo], 5 TS Al Bl T2 slofelo] ofgh HPearson and
Goheen, 1988 T}419] AJAIEF 740 S5k 1t AAE2) S92 SHIickBurr et al, 1998), EELFR Z7] 518
Rhizobium vitis®l] Je4] WAF5HH (Holmes and Roberts, 1981; Ophel and Kerr, 1990), -2-2]L}2tof| A= 6-8-Loj) EHASSIC}
(Chung and Shim, 1996 Park et al., 2000). “7]2(Kyoho) &% X LT Z7| 2 0] tisle] Ao = Afufjz]oflA
70% ©V39] =2 HHES HEIHH (Kang et al, 2007), 25 AJAFEO] A= QIR 74412 &=Ho] AZket A o|cHBurr et
al,, 1998; Schroth et al., 1988). “12{u}, o] H2- 2} HiA7} of 9] 21qbd this A 2 wlEd'5H 50 HE4 WA

o 1
E AL 9l om (Kang etal, 2007), AAlte: o83 A= oH4 WA (Shim etal,, 1998)9F Tl EAE FE2-2 o 82H A

A7} Y= 31 QIrk(slam et al,, 2014).
e YA ] St -sofe] E-2 oAl Ul dwe] S Kim, 2000), B3 2.A, 2k AEA| ] xf], Q15| viet =g

;

0] 314 8 25} 9100 2(Cho and Shin, 2004), G T2} AE 0] 2228 ol glo] A AAe)
o) thgt AA+L7} &S| o] 201211 QItk(Braverman et al,, 2010; Lee et al., 2011; Lim et al., 2006; Park et al,, 2005; Song et
al,2012; Yoon et al., 2011),

St GAS UERE AEQ] 22 ERE IR w5 terpenoids, essential oils, YZRO|EAE, lectins,
polyacetylenes 5ol &5}l 0] 2]of| polypeptides = 3Zeto| FltHHajek, 2003). AHE2] 552 A Al a7} glom F7}
7R} = 312 SAE & AR 5 9l 73 o] QIEHCopping and Menn, 2000). 8- 7 1A= AlE FEE0l High
A=t RIREQ oA o] 8k AlEo U SRR AR = AlE-S Tl o & -afEo] ofgto|ut AlERofell A g4t
S} Ul Jt-EA 2 0] 85| 17 Q) © (Maregesi et al.,, 2008; Paik et al,, 1998), A& Lutol| tfst - a vt ciokshA H s a1
QItHKim et al., 2011; Kwon et al,, 2010; Park et al., 2006; Yoon et al,, 2011).

2 Skl RFefetollA] ARBE AL AE ol ] o] HarH oR8AER1 ZHE4A(Kim et al, 2001), o5
(Bae, 2002; Lee etal,, 2012), =] (Kim, 2012) 5 & 952] AEA 27 b7 S7| SRR, vitis)] Hol St
S Uehfl= oF8AlE-S Boka g Adw-S Eelotal AlEA ol A2t 27155 HAIE St X8 A 7] 71sd

= HEsIIH.

ZERE 7] it ARt At H4 e 2ol WSS (Artemisia annua L), =R (Celosia cristata L),
7o) (Plantago asiatica L.), FE730)(P. major var, japonica M.), 8| S(Amaranthus mangostanus L), 2}Z7)(Perilla
fiutescens L), 915-(Momordica charntia L), A1 20| (Lufta cylylindrical L) & A|8ljcl] AR50 W, E24= T+ oF
Aol obako w3 FRIsICE A AR ot o) 57 9 8] 5 B9 Tielo] 2ol e} Aol 2ok A
A}t QuilE Feole] nlset st FLEste] SESHITE B o (Prunus persica L) 521 7344 445501 S
= Baoh oA sl A 7 = Al Fsle] ARESISIH:

NG 535101 B2 ARSI Lo ARAZ The H9PER 9, 371, B 502 TR Hol 2412 vt
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R AEAIE o= -Gl elgks, ol2oMElelE, )& olgsto] d-2ellA 15413t 1‘%”6}04 FEN FEAS AUYE

=7](Tokyo Rikakikai Co., Ltd)E 0]-851°] &5 gt §-4°Co]| Htolo] ARGl 23ENS o Ee ol 2otEH o[ E
of sj4fate] HAof ARSI Bsohb T A= Gupta etal.2010)9] FE o] whet AXRAR & 247t A1E =7t
A -GHHEAIE, oehE, HIEE, oEoHo|E, 7= FE5L Aol es o 5 4°Col| Ztsto] AR§SIlH.

Ao ARRE AT Z7]SHT-S R, vitis Cheonan 493 (Islam et al., 2012)-2 ZFAFSEAH|Z] (potato dextrose agar, PDA)O]|
HfoFsto] AR8519 0 HlOF - 4°Cof| HtolaA] o813tk

%A= 2EEQ ZT LR 27|SH 0| Chst Sa2d(in vitro) A}

ORgAE FEEO| YRS HARL] fIoHA] Islam et al.(2012)2] paper disc A9 -2 ARGSISIT Al Al A=A
(ODgw=1.0/mL)-S 2131 PDA 50mL0]| &5t} Petri—dishof| 236} 147} 718k AZ614th A1BA|Q] 2EE-S Hitd
paper disc(Whatman No_1, p8mm)o]] Z}2} 50uL/disc® 24 & AZAZ] T o] Zgk= 1Au)z]of ujx]et the 24 X7k
30°C 27014 Bt e /d-2 paper disc 7-912] TAMYA SlAleke] WAyt 2715 Z7gsto] Lehilint =
T A=E =0l =t ARk A 2okl

STHAL e F2EL BT42 10 595 b 5718l el o oplelolE) o} 85jo] Afehz Haiat
et 2718 SE2 -2 AL 51 HhE T A& SAsL et o e 52 A sttt

Sttt E219] EEl= column chromatography®} thin—layer chromatography(TLC)E ©]-85}0] E2]5}3itt Column
chromatography & 0]-85}0] A& FEE5 REohl w53ty Y 2AS ZARIGIH e 7l 2gdES o8
Sto] A7 HE-Refol| A A=nkE e st 0 2 ekl A+, 254nm e} 356nm O] AFe) 4 mhof A ZAlSH
o] X519}, A7l 80 2= ethyl acetate/hexane(8:2, v/v)T} ethanol /chloroform2:8, v/v)2 AFESHSTE

ORQAIE HEEO| 2494 ‘5 (minimal inhibition concentrations, MICs)S 77517] $J3l 100mL2] PDB(potato
dextrose broth)o]| /\ﬂ—lr}—é’%ﬁ 2 AHESHES1E-8-0.1,02,05,1.0%2] S 2 ZA6lo] 71t 3 vljoFsPHA 317 7HE o
= 5FEE E70lr 0.1-02%°] FollA A A UEhs w22-a A6}, 10mL PDB AAHZ]o] 184]
ZraeFRt Al 0.01mLt oh{#saavg S Uehf= 228 Ea<eo] 1,000H], 5000, 10,0008, 20,000, 50,0008, 100,000}
2 SP8A Z12H0.01mLA H7 15k BieRt 5 96-well plate S o] 8510] Z45}]et, tj27= PDB HAHj x| 2£2-&
AR AL Al RE YA ARSI S EE 0] HAleEe A nE ] HA A AAIE l‘L‘OZWh gro M MIC= 35}
et e Uehdie FE220] a8t At 2l-8-2 A7) flste] 1241 HielRt 2y S7| S H o] &
7|l FEEe RS SEEE S5

A8 E FE22 ZEHF 27|28 A =2Hin vivo) A

A2 PDBOfA 18AIZE HjFRt F ©14221713,200rpm, 15min)E ©]-8-54 PDB HIZIE Al7{5laL Btz A2t
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UV/Vis spectrophotomerter(Model S—3130, Sinco Co. Ltd.)E- ©]-86}0] S4=E ODgoo = 1.0(10°CFU/mL)
ol ARSI H Yon ctal Q00| B2 21510l 23 B S EER S A GO0 2=
(©3.0mm’) o Lol A0 Q190 2 AFHE 2 5] ZA7]E o} R510] SouLH HEL

(e sto] Aol 2=l 71kt oh whehd Hjo| 22 Al A
o) SHElo] A1 33 E % TIHOI 1 HolH AR 2R MGl 10 23322

70Kt o] EEUFR A1) HER oA £ 24 )

e BEoRL olE ¢

v Sl 79 7HA 0 2 25 8-S Palnt AR T 600

J

AYAE im0 Sqsigion] 7 Age] A telel Haxet

F2 5% SHTt.

OFGAIR 222 LT 27| HRI R
X z0
1—

HZEQAE TLoal SAS(Statistical Analysis
System, V.6.12, USA) Z = 7382 0]-25}%] Duncan’s multiple range test§]o]] 2] Hzk71e] 2jol& AASI] 0 ™ G0l

RS AA

znsoﬂ o5t St A2 ZAFSHITHTable 1 and

0]
=57

S} kS wheby glo|mg AR
15F2ict Islam et al.2014)
5004}, 1,000}, 2,000

e D FB4el st 2

#2200 242 47 omme] A OARES & 9, 37], 28 B FERE 7
15mm A3 olA|Eo] BlelE|olct. st atn] Z2o] o ke 2EEo A= 27 13mm)] P *é% %ﬂé}@ﬂ% oA
O|E FEEolA= 274 27Tmm 9] B 2 gt B2 SRISISIT Bao T 2] 9] offgke &=l 217 10mm o] o+t
Table 1. Preliminary in vitro antibacterial activities against Rhizobium vitis by medicinal plant extracts.
Sample Tested Diameterh of inhibition zone (mm)
part in solvent phase
E’ EA T w
Asian plantain (Plantago asiatica L.) F 14+2° 14+2 0 16+2
Asian plantain (P. major var: japonica M.) F =3 2 0 0
Se 162 13+2 0 13+2
o F 27+3 272 0 19+2
Cockscomb (Celosia cristata L.)
L 13+2 13+2 14+2 18+2
Bitter melon (Momordica chamtia L.) Immature Fr 2+2 0 0 20+1
Magic lily (Lycoris squamigera MAX.) F 7+1 0 0 6+1
Peach tree (Prunus persica Batsch.) Resin 10+1 0 0 11+£2
Stachys (Stachys sieboldii Miq.) R 13+£2 0 0 13+1
L 9+1 8+2 0 9+2
Sweet wormwood (Artemisia annua L.) L,S,F 15+2 0 12+1 13+1
R 9+2 0 0 9+1

“F; flower, L; leaf, S; stem, R; root, Fr; fiuit, Se; seed.
YE; ethy alcohol, EA; ethyl acetate fraction, T; toluene fraction, W; water fraction.

*Inhibition zones of bacterial growth were measured from the disc (8 mm in diameter) containing 50 uL/disc of plant extracts in plates. Data represent means + standard

error (n=13).
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432 Lehiglon] 1 2]0] §uf &Rl B4o] Leht] Sisiet. 99730) 2] ofdopelo]= S & Bel M
Himm, 7 224 27 16mme] @7 242 2151500 7o) 0] 22 BT 217 14mme] G B4o
22 SIS ol 4t ohe %5814 27 22mme) Gt 2

] 20| ofopAleo]= F & A 2 T BS LRSI vo] i) o] 25 Bl T 2ol
LA gieh. 2417 Melo] oflghS £ S B 13mme] GEAE Srelolgie olele] OFgAIBO] B9 520
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Fig. 1. Antibacterial activities against Rhizobium vitis by extracts from several medicinal plants. 1, sweet wormwood (L-E); 2,
sweet wormwood (L, S, F-E), 3, sweet wormwood (R-E); 4, kiwifruit (F-EA); 5, cockscomb (F-EA); 6, cockscomb (F-E); 7,
cockscomb (L-EA); 8, cockscomb (S-EA); 9, cockscomb (R-EA); 10, peach tree (resin-E); 11, peach tree resin (A); 12, peach tree
resin (T); 13, peach tree resin (EA); 14, magic lily (F-E); 15, magic lily (L-EA); 16, magic lily (R-EA); 17, smooth loofah (immature
Fr-EA); 18, smooth loofah (immature Fr-E); 19, smooth loofah (mature Fr-E); 20, smooth loofah (L-EA); 21, smooth loofah (R-
EA); 22, smooth loofah (S-EA); 23, bitter melon (immature Fr-E); 24, bitter melon (mature Fr-EA); 25, bitter melon (mature Fr-
E); 26, bitter melon (L-EA); 27, bitter melon (S-EA); 28, bitter melon (R-EA); 29, asian plantain (F-EA); 30, asian plantain (L-EA);
31, asian plantain (R-EA); 32, asian plantain (Se-EA); 33, asian plantain (F-EA); 34, asian plantain (L-EA); 35, Stachys sieboldii
(R-E); 36, perilla (F-EA); 37, perilla (L-EA); 37, perilla (R-EA); 38, perilla (S-EA); 39, shen choy (L-EA); 40; shen choy (R-EA); 41;
shen choy (S-EA); 42, Stachys sieboldii (L-EA); 43, Stachys sieboldii (R-E); 44; asian plantain (Plantago depressa) (R- EA). A,
acetone; E, ethyl alcohol; EA, ethyl acetate; F, flower; Fr, fruit; L, leaf; R, root; S, stem; Se, seed; T, toluene.

Fdgol et A2 &2 T 1SS t=etn] 32 o, 7o) 32t F4f, ofF=0] <y A, 2Afkte] e &
e =T oEoHHIO|E, S22 25t Pt B/de AR 2 22t] 2250l It B/4dS HEh A{THTable 1),
= 22 BE FEE0] IS eIl oM, 53] o] ndsit & 82 27 20mm O] 52 Pt BAE LE
. 740 E2SoliE 7SS =t 9lo] Z7F 12mm, 14mm = WeRF oo, o 2opAe]o] E Zal 5ol A= 27
o] Z=IFAF 2} 14mm, 13mm o] et B/dE LRI,

e B BE=9| 2SS E(MIC) HY & da28=0 HY

Pt B bl ReAEA 2 2ee S, HERt] Qo EF4 28lE, A7o] 3t Ak ol oA o]
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E 58122 o} gale] o] Ao) Al SIS A 05, 19:0] 5 A/ Fs el BE HelBo] Areh) ke iz
ol el 0] Al AL 12717} e 2k

R LT s DI ESE Pt BB e LR

2 FFBHS IR O o] AP 0.5% BTk ke 7

QUskict, FEt Wiseh] 910 SR HEIE2 0.1% S| AV o] FolAls 21 SITH 4 gl
0.19%902%0] S =0l AV A i APS S ] /1 7] e RS2t st 9 S201 2al2 ) 97

o] Z ofdoplolE T@%, o mAg<; Anl B HEBE o] §5t0] 2 SASEMICIE 274 s 2t A, Wleet

1] 9, o35 < Aol 2222 2124 50,0008] 314, 7o 3 22 10,0004] 34 FLe7kA] 24 oAl ez ZR1E
H
[e]

ol

k]

ChFig. 2). B3t gt ’Z’*é% Uehlle FE=2 4t avebdat avkE A5l ] flote] 124 Hliefet ekt &7
?H #8710l FEEe AV IRt § s SR v A2 A Ale et o det avtE Hole Aol 4

= UepA] gtk

o
ﬁ

0.15- 0.15
—e— Control —— Control
E T a2 1000fold E ---a--- 1000 fold
S o011 S o1
38 — a— 5000 fold 8 ~ — a— 5000 fold
- -
o ¥ g 10000 fold P TE ¥ o 10000fold
e g 3 a
8 005 --x---20000f0d 8 005 g— 3 ---%--- 20000 fold
g — 50000 fold g —e— 50000 fold
< . Le - 100000f0d < . - = 100000 fold
0 3 6 9 12 0 3 6 9 12
Time (h) Time (h)
0.15 - 0.15
: M —s— Control :
g E —e— Control
8 ey ---a--- 1000 fold S ---a--- 1000 fold
b 011 .3 —4—5000fod 52 011 — & 5000fold
2 3
g % o 10000fod G - 10000 fold
© 2 Pt e ©
£ 005 AT - 200000d £ 005 ke 20000f0ld
v 7, v
2 —e—50000fold g —e— 50000fold
0 - 100000 fold 0 et 100000 fold
0 3 6 9 12 0 3 6 9 12
Time (h) Time (h)

Fig. 2. Minimum inhibitory concentration (MIC) of medicinal plant extracts against bacterial growth. A, sweet wormwood-
toluene extracts; B, cockscomb leaves-toluene extracts; C, Asian plantain flowers-ethyl acetate extracts; D, bitter melon
immature fruit-water extracts. Vertical bars represent standard error of mean (n = 3).

ChromatographyS 0l&3t & &4 L2

YT BIS ekl 222 2 154 338 Mmele] 221 9 $3, of 9] 0] 7 2EE0| JTHEE)
BAAE AP61. oM, 1 AL Fig, 3.0 2 YERNSITE Column chromatography & ©|- 8510 F2EE5S
Elo|E, oilE2 -8l 54K 355 g AAA St e RIS 2820 a2 HiF-= o lE
N el S0 FRBHS Jopl Uehleich BHL Uehlls B53 sAst] TLCGURS, hexane/ethyl
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ECUR 27/ 70| CfohBAIZO| SHmE o o

acetate(H:EA) = 2:8, B=-=methyl alcohol/chloroform(M:C) = 2:8, v/v)ol|4] Z7]j5}1l &2 opAf|E 0 & =0 T SF-EA]

2 sl

Medicinal plants

EtOH(BM,. SW.) & EtOAC(CF., CL.)
Silica gel column chromatography

| | | — |
90:10 80:20 70:30 60:40 50:50 40:60 Aceton

o 4., L U e | acrcon

[ I I ]

[ [ [ [ [ [ [ | [ | | [
1. 2. 3, 4 1. 2 3 1. 2 3 .2 3 1 2 3 1 2. 3.
‘ ‘ ‘ TLC(H:EA, 20:80) BM, CL, SW. | BM.
| | | | I [ | | | I | | | |
11120 13 11 120 13 1411 12, 13 11120 13, 11 120 13 11 12 13
I I I I I
TlLC(H:ElA'ZO:&l)) TLC(M': CH, 20:80)

132. 122, 133, 143 123 132 222. 113 2.1.2.

Fig. 3. Flow chart for the fractionation of antimicrobial compounds from ethyl acetate (EA) and ethanol (E) extracts of several
medicinal plants. Bold letters represent active antimicrobial fractions against Rhizoboum vitis. BM, immature bitter melon fruits;
CF, cockscomb flowers; CL, cockscomb leaves; SW, sweet wormwoods; TLC, thin layer chromatography.

TLCEA oA 7hE4 FE52 ikt o doprH|o] Ex Z7listo] 4709] YHERF 036, 0.69,0.75,0.94), Hleh-&t S22
E50 2 H7fste] 1719] St g = Uefl= sIERSF0.84) 5 1630 W, fE ] Zof A= 27]2] tHE(RF0.96740.99,
H:EA =2:8), iEe}a] QoA % 2702] tHERF0.92210.97, M:C =2:8 H:EA =2:8), o]5=2] n]Al<a} Z22EojA=27] 9]
HH=(RF0.85, M:CH = 2:8)0l|A] 84S el QIckFig. 4).

Fig. 4. Antibacterial active fractions of samples in TLC analysis developed with hexane/ethyl acetate (H:EA=2:8, v/v) and methanol/
chloroform (M:CH=2:8, v/). A, sweet wormwood-1.2.2 (H:EA); B, sweet wormwood-1.3.3 (H:EA); C, sweet wormwood-1.4.3
(H:EA); D, sweet wormwood-2.2.2 (H:EA); E, sweet wormwood aceton-1.1.3 (M:CH); F, cockscomb F-1.2.3 (H:EA); G, cockscomb
F-1.3.2 (H:EA); H, cockscomb L-1.3.2 (H:EA); I, cockscomb L aceton-1.1.3 (M:CH); J, bitter melon immature Fr aceton-1.1.3 (M:CH);
K, bitter melon immature Fr aceton-2.1.2 (M:CH). Fractions from plant extracts were described in Fig. 3. Black circles indicate active
antibacterial fractions with Rf value.
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OFGAZ F220| ASA| Jo o] BRI Z71E40] A o) IS A SR in vito ol FEgo] et
L REE FNES F2E W] O FEE, ol nlid o] 2522 22 W4l 50,1000, 20004) 14k 7
271710 2 35t 60%0] 7T 5 B710f WASH= 52 Shelakl 2 oK Table 2 and Fig 5)

A 5220 E S| Aol o] 215 QA1) slok 1007%] S o) 7 Lhehglom, et o)
552 500812} 0004 31410 5=l 679%2] o4 Ltk 20004 SIS ol = 50% © B o1 FkE et
Ufoick. of-o] n g2t 7222 5008) 8140l S ol A 83 3% Aot 1000812420008 3140l ol 6796 3
P ol EIE Leplet

Table 2. Inhibition of crown gall formation in ‘Kyoho’ grapevines by treating extracts from the medicinal plants in a greenhouse.

Reduction Reduction Reduction
Treatments 5.()() X over 19()0 X over 29()() X over
diluted control diluted control diluted control
(%) (o) (%)
Control 27+03
VCVEX“ ell Sweet wormwood LS F 0 100 0 100 0 100
(mm) Cockscomb L. 13+03 51.8 15+03 444 20+02 259
Bitter melon immature Fr. 1.0£0.1 63 23+03 14.8 20+02 259
Control 60+20
Crown gall Sweet wormwood L,S,F 0 100 0 100 0 100
E;?Sht Cockscomb L. 20+10 67 20+10 67 30+20 50
Bitter melon immature Fr. 10+5 833 20+15 67 20+10 67

F; flower, Fr; fruit, L; leaf; S; stem. Data represent mean + standard error (n = 3).

Fig. 5. Tumors formed in pathogen-inoculated ‘Kyoho' grapevines treated with the crude extracts from the medicinal plants
in a greenhouse. A, control (inoculated with pathogen only); B-D, sweet wormwood (500, 1,000, and 2,000 fold); E-G)
cockscomb leaves (500, 1,000, and 2,000 fold); H-J, bitter melon immature fruits (500, 1,000, and 2,000 fold).
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5 Ala} 215173 430] 4b4tol et 0771 57 1atol whel 7142 oS o € Sk
Q87 2] Rkl thg A7 ] ol ol Sl 6] A8 2 EE-S o} 83 AT 0of AR ok AE S of]
Hofo|A] 0] 20220 1 s A E ool A Ik A== § 7HChoi et al,, 2013 ; Hwang et al,, 2009; Lee et al,, 2009; Lim et al., 2007;
Park et al., 2008; Yun et al,, 2012), A|Z & 7HJin et al., 2003; Kim et al., 2014)2} A5 B lotof] tfgt S+ A4 (Cho and
Shin, 2004 ; Doh, 1997; Islam et al,, 2012; 2013; 2014; Kim et al,,2001; Park et al., 2006; Song et al.,2012; Yoon et al, 2011)
of et AL Harg]o] Qlct
= AT = AR e, o], AR, of 5, Ap27], g, 245 oRBAE Y FE SO AR U E715
THR. vitis)ol| et ot S AT LT S7] 3ol St BV/d-& e 71E St Eeha| o] 22 9, 273
o] o] ZhFAL, ofF=0] nlAds; Al 2ARTO| e, Bpoh b io] 2] FEEo ASIgith o 43S et 7S
e, ofF npgd<site] $E= 27 E column chromatography@F TLCE: 08519 @t do] Uehll= v HES
A shelon] ale] Qe e Al
A2 Artemisia annua) 2 AVIEOI 27} T 5] 22 o] 9H7357] 242 B2 2T Petelelo} 2
8,512 1% 24, 9 244-50] ekl W91, 2:4-hexadienal, B-pinene W cincole 5] Afe}gHA3E 0] EAfolo]
o 23S YERAT Y H o] QIcHKim et al., 2001). =2 (Celosia cristata L= B} 537{Amaranthaceae)o]| &= 1
Y i Ee AYoko g ARgS ) A arh AARS HEA ohH, A1Eo] Hl] Hate| FHte |2 Ao 4Rt AAE U=
O 72 &2 QJtHBaranwal and Verma, 1992; Jung, 2006). 915=(Momordica charantia L =2~ o|2tal = E2|=] H]eR]
2, EE, vvlE 5o F75FH charantin, momordicin® |2H= /22 Hrotal QlotA G 5] AW A m k=t 5
B AREE 71578 AEolthLee et al, 2012). BQF Staplrylococcus mutans®]| Hsl] St B/do] 2l.om YAEe] T4 <
Ak 2102 AeA AtBae, 2002). FHIFC] ofehe 522 AF5vt tfdwtol 54 A 3P H 5|3l 0w (Oh
and Lee, 2005), T8 Mg Aol] 7150 Sli= Fatoe|A daldo] glojA AlE2] Hio| A% HshE Aok Bt glrt
22 QtHCho et al,, 1995). 7ol = AlEFaljn sl /o] Qlrtal Halk o] Ql=t] 55| A7ol o veks &
L B subtilis®} Vibrio parahaemolyticus®] 72 2F45] elAgtchal 22| QJthJeon et al,, 1998), 2}%7]= S, aureus, B,
subtilis X Pseudomonas aeruginosa®]) tsfA] Skt 2Jo] Yehdthl B 115 AQtHKim et al., 2007). 2 Ao A= 754,
ez, of 5= 50 AEA A AL E7 15 5t HiRt bt /S ERIsH oM o) E AlE Al W el =l
oieh ket BkE UEhih= 202 o] Aok
A1) @.019] A} QFZEE-2 Fscherichia coli, Staphylococcus aureus, Salmonella typhi, Bacillus subtilis(Oyetayo et
al.,2007), Candida albicans®} Malassezia furfur®l] th3}] &t 244-& LYFEF ™ (Lee and Moon, 2014), 7}A1 0] ofghe 252
15k Pt -S Aol sl akretd o] B 1] o] QltH(Devi et al,, 2009). 12U £ G0 A o] 5 AR O] B Rt X
SE0A 2T ST SR wtol| iRt FtEAde Eele 4 lSle
Islam et al.2014)2 T EAFE0] FEE2 A LT AlEA]lol A2let Al 7P &2 5 keolM 75%2] oA 8/d< Halst
ek 2 Aoz 71H A oto] @t /o] e A 0= ERIHE AE 55 S 7/hEE et ¢, o5 vl
& M) FEEE LT Ao 271540 gt Ay AA| aE e IeH(Table 2 and Fig. 5). whebA], 2 ALoflA]

SAIRE R E ] FEE vV R E7 18wl tiRt e AASHL, AEAl gl E715H B8-S <

N o

@)

fo

i ]

Alslel EELHE 271518 WAlsl] SIgt Aeiael 1ad AR A0] 7RSS Urehiole) 3 Aot AR 25
Soffic ] ofAlaTle] jol2 Holr] FAIR OFg AR o] ALl BA0] SRetEAAlol] 7]91gk Ao o AXH
o5 o e A7k daEolor & Aol

AZ0) 2222 0185 A2 WolEo] Ml ST N8V SRS Ak 4 L A 0 2 1
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ML AR Aol A 3 R ot GBS M Eelov), AR il o kel Bt AT
), cetn] 2220] A2l Al S 2hgo et GRe IR A7t glis Aol webd, Xk gLt
of57-0] nAd<s v, s e 2 2ol ARHYA bS] ek BP S Ll B A2 0] Al 4 ek
A7 THE AR AR o e S0 AT5S F10] AR FoFARRAR A 8l B 8o 7K A0
2 Az,
z =

SJo1, GAtel, g TS UERRE 9%50] SFEAIZ-S o] §5to] LR 2718 0] oA vt 2ASIr) A A2

ZollA 7HL—.~(ISM, =29 ZQ7mm)¥}t J(13mm), 2] ulds Fulj2mm), FAESH Z(7mm), ZHoe] 2
(14mm)7 F2H16mm), ZAF] B2 (13mm), Bz0bHF2] £=2](10mm) 25 -5-0] &7 | S HwHRhizobium vitis)ol| o

Hid

FHBAE RO o] 28180 Mol ES SRIe i A5, Meet] o o n) 4t Rele 7}
21500004, @@owf»@%—s—moooaﬂ slAfollo] Z2oPASEMIO)R SIIEII), A2, Meetn] 2} ), of5:0] n]

Az Gl 2252-0] FTAEA-S column chromatography} thin layer chromatography(TLC)ZS S5}o] £3]519t}, )
A/ Ho| EF e/ S 2 2 25(20:80, v/v) 22 ZA7R TLC 240l 784 FEE0llA= Rf 036, 069, 0.75,
084,094, TT 2hu] 2 2220 Rf(96,099, M 2hn] 9 ZEE0 RF0.92,097, 01720] n] ) 2222 Rf0 8504
Pt B4 0] EE F5ofelrt 7S, mEet] ¢, o5 nlds Al 2528 ol 3141(500, 1,000, 2,0008]) 5} 2410
A Rvitisg HES Ae AEAll 79 144 0 2 g A}, 71EL 31412 100%, HE 2] 9 F=ZE(5008) 3]4] o)
67%, A7 n1/d= Gull FE2(5008] 54 )2 83 3%2] A GAHE LRI o]efet A A= oF8AlE 5= X
TR 271232 A 4= ol 3 AA 2419 A87 s g2 ARIR Aolat & 4 9l

Z71320]: 4, £7154, Rhibobium vitis, 718, 84S
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