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SUMMARY
I. Title

Development of environmental sound pesticides using plant-derived

koline and phytoncide substances

II. Objects and Importance of the Study

Development of new pesticides with active compounds present in plants
is one of very desirable ways in terms of less investment of expenditure
and man power as compared with those for organic synthetic pesticides.
The plant-derived compounds may usually be safer in relation to human
health and environment than the latter. Moreover, finding possibility of a
new pesticide potential compound is relatively high, since only about 10%
of all natural compounds present in plants has been exploited and success
probability of organic synthetic pesticides for development has been
decreased with time by the rate of 1/200,000.

In recent, there are only three microbial pesticides used in our country;
two antagonistic microbial bacteria effective to red pepper late blight and
one Bacillus thunringiensis fungicide being used for controlling insects.
However, they are totally different from botanical pesticides which are
produced on the basis of natural active substances of plants. Microbial
pesticides utilize microorganism itself, whereas botanical pesticides use
secondary products or metabolites occurred in plants. After determining

their effects on insects, fungi, weeds and other agricultural pests, the
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active compound will be isolated and identified and used as a lead
compound to produce more active analogs.

Environmental sound pesticide using koline and phytoncide substances
has fundamentally different idea in development from organic synthetic
pesticide. The former can shorten the stage of organic synthesis unlike the
latter. In the stages of separation and identification, the former chases only
an active fraction using bioassay against objective pests. Therefore,
approaching stage for new botanical pesticide development is simple and
has various advantages in technological aspects.

Pesticide development based on natural products may solve directly crop
residue and environment pollution by pesticides. Recently residual organic
pesticides are well~known environment pollutants on soil and water and
their uses, therefore, are strictly restricted. In this respect, utilization of
natural products for developing pesticides may be desirable to substitute
organic synthetic residual pesticides. Under the circumstances we tried to
find out pesticide potential substances from higher plants. To obtain the
active compound, polar and non-polar fractions of medicinal plants, weeds
and trees were bioassayed and databased against major agricultural pests.
After isolating and identifying the active compounds, their mode of action,
factors affecting their activities, and effects in environment were also

elucidated.

Il Contents of the Study

As use of various medicinal plants for human health, man has also

utilized some plants for controlling insects and pathogens in agriculture or
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for catching fishes. These methods have been known through old related
books or from mouth to mouth. However, isolation and identification on
the related active compounds has only been begun in recent. In this study,
we have searched plant—-derived pesticide potentials.
1. Plants sources

To find koline and phytoncide substances that affect other higher plants
and microorganism, respectively, various medicinal plants, weeds, and trees
were employed. There were total 111 species in 67 families, consisting of 9
Compositae, 8 Umbelliferae, 7 Leguminosae, 5 Zingiberaceae and others.
2. Fractionation of extracts

Fracticnation on extracts of sample plants was done due to water
solubility. To obtain polar and non-polar fractions ground samples with
70% wmethano! at the rate of same volume as the sample weight were
refluxed for 2 hours in a heating mentle. After filtering the refluxed
extracts, they were concentrated in vacuo. The concentrate was transferred
to a separatory funnel and n-hexane was added and shaked. The hexane
layer was then separated and concentrated to obtaine the non-polar
fraction. On the other hand, non-polar fraction from water layer was
sequentially removed by shaking with dichloromethane and toluene. The
final fraction from the water layer was considered as polar fraction.
3. Activity screening

Non-polar and polar fractions of the tested plants were employed for
screening  insecticidal, fungicidal, and herbicidal potentials. Brown
planthopper (Nilaparvata lugens), green peach aphid (Myzus persicae),

diamondback moth {(Plutella xylostella) Tobacco cutworm (Spodoptera
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litura) and two-spotted spider mite (Tetranychus urticae) were used for
insecticidal potentials. Plant pathogens for the fungicidal potential screening
were rice blast (Pyricularia oryza), rice sheath blight (Rhizoctonia solani),
cucumber gray mold (Botrytis cinera), tomato late blight (Rhytophthora
infestans), wheat leaf rust (Puccinia recondita) and barley powdery mildew
(Erysiphe graminis). For herbicidal potential screenings, upland and
lowland weeds were employed. Lowland weeds were barnyard grass
(Echinochloa crus-galli var. oryzicola), monochoria (Monochoria vaginalis),
flat sedge (Cyperus serotinus), bulrush (Scirpus juncoides) and arrowhead
(Sagittaria pygmaea). Upland weeds were barnyard grass (Echinochior
crus-galli), large crabgrass (Digitaria sangunalis), fall panicum (Panicum
dichotomifiorum), black nightshade (Solanum nigrum), velvetleaf {(Abutilon
avicennae), Indian jointvetch (Aeschvnomene indica), cocklebur (Xanthium
strumarium) and bindweed (Calystegia japonica). Rice (Oryza sativa) and
sorghum (Sorghum bicolor) were used for evaluating phytotoxic injury of
the fractions,
4. Isolation and identification of active compounds

Fractions which showed strong pesticidal potentials were selected and
employed to separate and identify an related-active compound. Separation
procedure was done by flash column and preparative thin layer
chromatographys. Chemical structure was confirmed by gaschroma-
tography-mass spectrometry, infra-red, 'H- and ®C-NMR analyses.
5. Herbicidal mode of action

Compounds with herbicidal potential which were obtained based on the

primary and secondary screening tests were used to determine the
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herbicidal mode of action. Non-polar fraction of Agastache rugosa showed
a great contact phytotoxic injury against various weeds. The fraction also
possessed slight selectivity on grass species. Therefore, mode of foliar
activity and the selectivity were determined in detail. On the other hand,
complete non-selective contact foliar injury was obtained with non-polar
fraction of Saussurea lappa. After identifying structures of the active
compounds, pure substances were separated and collected and used to
determine germination inhibition, chlorophyll content, electrolyte leakage
due to cell membrane disruption, cell elongation, selectivity and persistence.
6. Factors affecting herbicidal action of the active compounds

Herbicidal action of an active compound varies with various conditions
given. Temperature increase may affect increase in plant metabolism which
in turn results in great transpiration, leading tc more absorption of an
active compounds. Therefore, effect of temperature on activity of the
compounds was evaluated. Rainfall may remove the active compound from
the treated leaf or from the soils. Since rainfall is an important factor
affecting the activity in field condition, effect of artificial rainfall was
examined. To increase activity of the compounds, on the other hand,
some supplement agents such as penetrator, spreader, sticker, or activator
were tested. Various factors under field condition are affecting each other,
so that the effects obtained may be greatly different from those obtained
in indoor condition. To determine the difference, the active compounds
were tested in filed condition.
7. Effect in environment

Safety determination on the active compounds in terms of environment
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conservation was done against soil half-life, successive crops and
microorganisms. Residue in water was also analyzed. Moreover, toxicity on

carps was evaluated for toxicity classification of the active compounds.

IV Results and Suggestions for the Application

1. Activity of plant extract fractions

Non-polar and polar fractions of 111 species in 67 families consisting of
medicinal herbs, weeds, and trees were employed to evaluate their
pesticide potentials. Insecticidal and fungicidal potentials with the fractions
were determined on five major insects including rice brown planthopper
and six pathogens containing rice blast, respectively. Total 13 upland and
lowlands weeds were used for examining weeding effect of the fractions.
Crop injury evaluation was done on rice and sorghum. All the effects
obtained were databased.
2. Factions with insecticidal and fungicidal potentials

Based of the primary and secondary screening tests with extract
fractions of plants studied, fractions that were considered to possess koline
and phytoncide substances were selected. Non-polar fraction from rhizomes
of Atractylodes koreana showed very high inhibition against djahondback
moth larvae. Non-polar fractions of Agastache rugosa and Saussurea lappa
provided foliar contact phytotoxicity on weeds, but no germination
inhibition occurred with the fractions. The results suggested that the two
fractions contain koline substances. In addition, polar-fraction of
Rehmannia glutinosa was related with inactivation of non-selective

herbicide paraquat.
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3. Identification of active compounds

Active compounds were isolated and identified from the fractions
showing pesticide potentials. Compound that showed insecticidal activity
from non-polar fraction of A. koreana rhizomes was identified
4,11-selinadiene-3-one  {a -cyperone). Koline substances such as
4-hydroxy-6-methyl-3-(4-methyl-1-oxo~-pentyl}-2H-pyran-2-one
(dhelwangin) and 4,10,11-guaiatrien-12,6-olide (dehydrocostus lactone) were
identified from A. rugosa and S. lappa, respectively. On the other hand,
compound causing inactivation of paraquat in R glutinosa was
3,4-dihydroxy~ £ ~phenethyl~O- @ ~rhamnopyranosyl-(1—3)-4-0-caffeoyl- 8
~-D-glucopyranoside (acteoside).
4. Herbicidal mode of action

Two koline substances (dhelwangin and dehydrocostus lactone) separated
from Labiatae A. rugosa and Compositae S. lappa were used to determine
the herbicidal mode of action. They exhibited fast foliar contact phytotoxic
effect, while there was no germination inhibition and pre- and post-soil-
applied activities. Dhelwangin and dehydrocostus lactone at 10 mM resulted
in decrease in chlorophyll contents by 75% and 71% in soybean and 84%
and 75% in corn, respectively. The levels were almost similar to the result
obtained with paraquat at 0.1 mM. Electrolyte leakage resulting from cell
membrane disruption caused by dhelwangin was greater in soybean than
in corn leaf disks. However, this difference was not found with
dehydrocostus lactone. In addition, both compounds were not required light
in cellular leakage, indicating that no light is needed in exerting herbicidal

activity of the compounds. No cell elongation inhibition of oat coleoptile

17



was occurred with dhelwangin and dehydrocostus lactone. There was
selective activity in some degree with dhelwangin, but not with
dehydrocostus lactone. Dhelwangin showed greater phytotoxic injury
against broadleaf weeds than against grass weeds.
5. Factors affecting herbicidal action of the active compounds

Effects of temeprature, rainfall and supplement agents on herbicidal
activity of dhelwangin and dehydrocostus lactone were evaluated. In
addition, their activities were determined in field condition. The herbicidal
activity of two compounds did not vary with temperatures ranging from
25C to 33°C. Although there was a heavy rainfall 5 hours after the
application of the compounds, no difference in herbicicia] activity was
found. Additions of adhesion/activator/penetrator or spreader/adhesion/
penetrator resulted in increase in the herbicidal activity. Foliage
applications of dhewangin and dehydrocostus lactone to summer weeds
naturally occurring in soybean and red pepper fields gave rise to relatively
low weeding effects ranging from about 35% to 60%. In this condition,
effect of dhelwangin was slightly higher than that of dehydrocostus
lactone.
6. Effect in environment

Effects of dhelwangin and dehydrocostus lactone in environment were
examined with respect to soil half-life, successive crops and
microorganisms, residue in water and fish toxicity. Soil half-life was 3.9
days for dhelwangina and 3.2 days for dehydrocostus lactone. About five
days were required to remove 90% of the compounds in soil. Dhelwangin

and dehydrocostus lactone applied to soils seeded with tomato, lettuce and
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cucumber did not affect germination and post-germination growth of the
crops. Clear zone of filter paper disks indicating growth inhibition of
microorganisms was generally larger with dhelwangin than with
dehydrocostus lactone. When the two compounds were applied at 1 m
apart from the sampling site of agricultural water way, residue in the
water was below detection limits, 0.04 ppm and 0.02 ppm for dhelwangin
and dehydrocostus lactone, respectively. Lethal concentration required to
kill 50% test carps (LCsp, 48 hours) was >5 ppm for dhelwangin and <0.5
ppm for dehydrocostus lactone, so that the former was confirmed as
toxicity class I, and the latter toxicity class I.

7. Suggestions for the application

Several pesticide potential substances were found, isolated and identified
from various higher plants including medicinal herbs, weeds, and trees. In
particular, herbicidal potential compounds were investigated in relation to
their herbicidal mode of actions and safety and stability in environment.
To develop and utilize the active compounds in the future, the following
measures are required:

1) Researches and works regarding plant-base physiological active
compounds have been done redundantly in various fields. Therefore,
database made on the basis of the results on the pesticide potential should
be used to avoid waste for similar works.

2) Plant extract itself may not be used as botanical pesticide, since an
active compound with pesticide potential is usually present at very low
level. When there are active compounds found, therefore, they can be used

as lead compounds. Synthesis of the related analogs may provide better
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activity and safety.

3) New pesticide development requires much times and expenditures. In
recent, pesticide industry in Korea can not afford to invest to pesticide
development. Therefore, full support as much as possible should give to
the pesticide company which takes part in botanical pesticide development
based on the results obtained from this study.

4) Some measures regarding specification of botanical pesticides should

be made to increase and widen the research and utilization.
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A1z A =

AE HEH v

HEA 4F % ANZ2e AFIT Zd hHHA Yx 4F AR
pyrethrin® & 4 3Ath o] 8o rotenonedl 2 nicotineA] Fo] wAso] g
o BEF AE 7Yy 74 EF2E 19489 viEodAM 2E  allino]
alliinase & Ao] o Bz JF AL ZE allicine 2 Watgo] wy
ol ot A £l AUHY U 2P EFn FAHNE %
AE AT AERIAZAM oj5o] ALl o] &3tn UEv FE FI] A
Zoltt (Lydon® Duke, 1989). AMAH o2 E A 725F0) sefoes 74w
Hol 5 o] dHz A3, 2ol AL AT AL ol e TS 560F
ol 2t (Tomlin, 1997). Al AIRHE ¥ F HAZT2EEH sigd st
pyrethrin, rotenone, nicotine ¥o}jx, Uvj2 &= njAlE g o]&3 2R
A AYstie EF {7184 A4St dLol {7184 v F
pyrethrin 7&& 7122 3o A pyrethroiddl 2= 33%F] Y. o
9 Zo] FERIARMY FHE f7] FAHEC] FFE olFn UL &
of EA AF T Me 2 2 Hegdd A FAHA s

LY A /1HA Fgol A Jlste W He FA o A
ol E ©& FHOE FIEA w4 st o A deM Q4 H
< AE AL + U &7 2o FAEUY F71 ¥4 w4
7 A BAZ dFHACT ol we AdANAM EAste HQ
oMY T AL K718 Ul 3 2AEE oA € F# Adxe 7t
A Wete 2 dA Qivh 2¥dz 7 JIE 4F 99

4 2
e

N

o}

i
ofp
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{9 JAE 4F 5% e APAY Aol vlEd & AL
2 olFojA3 Atk ¢ el olejg e F2 ujgE 2 GAF
FEFHY 84 348 A2 1Y Fo A, FAEoIMY BHLE A
g glor instoigts PP Ao 4R S BHozZ & o dFdY X
+4 Ae A 22y I & dFHdME AEAZRY Fo 54
Foll diste] Z¥ 45A4E deElAY EE AxHES JdAste S4E 2
= EZEE P9 JHAHY HAE Holn YLl FESA Ay 2
4 EHE ol Fd A AT Hoyt A3 Hasivtn DA HAd

A 2] g2t FrlelA olgHn ' THS & Bl F
Fools], Abg FoF WAL A4FAM AL EQE Aoz Y% Fibe] of
A e AFcig A AAAA Foke AL WP A=A NP M

) %
o BFuAYeE AAHT 9ok oled Fao] Lea: YHosz A

oy

£ o83 Fo e B3 VAW S 2N s wAY Ho
AR d A e AL @A YAA 5 AR 1y € o
B} ANE bR & 4+ Atk olAL $7 Ueteld AEHT A= BE
ofo] Z7glol IHT Yk ANY, MLY I 5 £ AAAY =
g M A2 hsAe 2287 WTolg

Fokol sdel glo) AY Aue WS sgoz =Y Py AR oYz
£%e Foo] AL BRI %o Heol HIE Ao 4w Zwio] 7
stAl Bzslo]l BB AujoMe $IAH BuE FARDE B2Ho g3, of
o et 1 £BozMel Bt AlSL PARNUE AAHAG. a2y Bt
Abgol BUlE T 7 BaAol e LT d WA ol mE B
W ot ¥R e vAHes Yy e FA9f Apdolt)

Fopo] Aol 2edd & old 2 WY HHelA @ 2HlE Fol%

My ro

rin of
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o} AL 2 olF A9 {7]5deg olg=o] fed, BA 504 del
Z d HollM #4953 AAE dF A&sE g o fr%y
FoAle FAES 7122 3t Y ALY #7 ¥4 APES ML AY =

Eo] M=o d&sd AE Ud. Y olE BT #43n
A WolA v sFo BrlE o¥goh F Ao Re Al gAe
AdoA ot ne AT o|ZEEH FANFES FAst dojzlenz
FAE gujdMe {718 gl &30y, Fo FLede FolAe 8%
o] wet 839 Fo] WAEA & Tl Ut

A €4 %<2 (Botanical pesticide)®] 7H&-& HIo| Eojstr A 2 Ao
Hol & T /MEE Pde] BHEAL TFHEZREH FH3T oE ¥
22 olgsuA st Aol ol WA e FIIY¥A Fok Mgl U
A ool 2 Hdulgoly, 7I&EY fU18AE TSl A e XA A
ol ¥ BRFAQ] dE AEAH vLoF dA¥ 4+ A: He2 Azt
o & o] o}

A7 e o 30TFo] g3te HAEo EAstn Jdn glA Uz, olE
AEAYolE 82 23 QAMEE AEE0 2XH At 8oy Y&
L HTdA AES A2 AT, AEL g2 R A FHsn gl
o2z 2z Yrtg RE7 JEAEogn ddxE e ohr, old
AE 4ES F 9F7F AF7A w3 822 & 10% =g FHsn
A, o] F F3| I¥7t g, 98, §8 T ol&=HI Ytk tiKo] A
gAHo ol &Hn Qe g Fdolg ddegx 1 B3] e E g
g4 5ol #aA UA g AE T3

AdAd &g dd €4 3L ZA HNE FESEE, o] F
ZFAE ml g Ee] Aakstes Aolx, vymA F skl nEA el Ailse

o2 FEEY AMxte A E A(antibiotic)®} marasmin, 281 F A&

<
rﬂ,_ﬁ,

PV

h
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T4 &0l Aadtd v Ed ¥%E 7AE phytoncidedt BF4Zo] AJ4bst

o & nFAEY 9L 71X3E kolineo] Ut} o] S phytoncide®} kolineE
< HFE FFAH B2 £ EAo] B fU1EA ggEdE 2] 2dA

(Agricultural pests)oll digt Fgo=z Mo ML 53] 3 Bd Zddi
7H3 w3t Uy o v dds3 glon, AI ojSo] AEA Rt
o] A8 e Aojtt,

A28 BFEHE A= NBAF Y

ot

1
=

1. ZEg8e4

Ago] AdHUE BFRFEH gz AYd s AFTHU dE
pyrethroidel & % Utk o 7}A Chrysanthemum €9 £ Az B2¢e
du AFgolu FFF AEFAZ AHEE Ut o] 22X H 671219 terpenoid
ester(pyrethrins)E°] £edxn F&71 FAHALH, o8& Ax BE=2A
UE FEHELS HIESHUE FPo AASY G A 23 ASZ A
2 JESE ol&Hu Ut £ tE terpenoid2E campheneo] e
°]& Toxaphrene®ete FE2 wZA 713 Bo] o)g5E HFANLY
qAlle F719aAEY FHA dEd AL SAHA

Nicotine %% Nomnicotine2 Nicotiana® oA 2§ Aoz AEsig 4
ZAHZ o] 850 gt} o]utol neonicotine, anabasine S& Anabasis aphylla
dlA Aiste AFAZ T £BA AHEEAeH, EA Ryania speciosa
o] Al dojR & alkaloidQ! ryanodine® % corn borer ¥ Ale] 2421 gl
g8 1930 d Wil = Derris, Lonchocarpus, Tephrosia 59 g9l A rotenone

}:J
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€ #2% BANg AFAZ o83 AT, rotenoned flavonoid =2 H
mitochondria®l & & Z3tAl Hsists g4l

ZdAe] ESAgte Gt TR WABE 259 AF 4L AA:
232 Zgstn lgo] <A gtk o H(Polygonum hydropiper)ol] & 5
o] A& sesquiterpenoidg! polygodial® AL & A8e #3tA AAsl
© 222 #Hzen, JEHAM FEHE steroid Folle 2% ¥y 2o
2 ecdysterone §2 &% ¥IE AT ol E terpencidd H o
(Juvenile) E&oly ol FA} EAEC] 252 AYHoE Y Az UE
712 @} o] o] ABH Fo FAsE £RE BHEC 5 WA
e ZA4ol gle Roez ¢elAd glod, ol F WY BAESL AEsHo]
o] -850 g},

2. 47gded

HEoly FEL AUZ HAYste HdUA vlAEd digste 29 AL
ke, Mol 22 daEe] g A B3 ofEsiAdt o o
A ol @ AE HAZY AFE AAste 38 E3] phytoalexinol g} &h&
gl o] & WFEe] 2x dAMIEClt B Ffol wEtM 4 R7183L Sl
AEgA Helg F AEAWME o8} phytoalexin EA L FEIHIIE
e Aoz 9w¥A g

% A8 F &, garden pea, ¥F TFToAME ZZ isoflavonoid$!
glyceollin, phaseolin ® pisatino] &8 FXHAEH o8 EF AE ¥4
Zo2NE AEE HIdE BFE ¥WEzon, 3FUTC FiHo e
phenolAd lactone?! jugloned F9 Hdo] nj$ Ao olgs ¢rh
E3 FHAM BHAHE acetylenic acid =M U wyerone® phytoalexin®. &
A A e g FEAY E3E Boln ok olsk o] AEHulol

Jx
wja
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#% phytoalexino]l U2 £ o]E9 FFTAol WA ULSdE EFstn 4
A AED ZTAZMY AL ol AA FEwIn YA gE AHou
ol g FH4L UILE F vl Ze]
e 47 % gIE8Ao) gAA U B ¢ oy, A
A olgHR e Ax B gl

r)v
o

ir
o
oX
g
b,

P
o
Lo,
o2
=
2
f
X
i)
2

g HEAY AR L&KL gAsE g B G¥yL oy
allelopathyel d4tez & &2z Utk Allelopathy:s A3ty A 7t
H BgezA & AEA7 Az 54 B2AE $Edto o2 d9dF g
AEAd dFg 7AEe AR, FHIdE o] 54 2R BAL 71¢d
AZAZA AL 7bsd d77F EEEA ojFoxln Ut

EE HEAJYA EAste 23 dAIES d: AR EAE A3 Y
W, ol T I3 agto] zAAANA & AZA 3 FFH $AE =
ol Rez yeum glth. Texaphrene®e 2% &3 E Jeluls camphene
FaFEAS Ax E3E veldEterpencidAl @l cinethylin (1,8-cineole) 9]
A2 JEHE A Fo)R g, 1982'd EPAo] oA ALg£3A Huoh ¢4
benzoic acide A EMUd FFEo dve 42 G4 BHoAY Y HEE
ag aA gotd adze EANE LA 2. gy g g2 A
A2 PE dicambat A wi§ BYUASIA ol8=HE AzxANNT dFH
omle] Hd AEA AzxAE ot

& Az 40 & Roze WY, AEIHR 2F 2Fe
Artemisa annualX %% sesquiterpenoid lactone?) artemisinin®l om,
A d4d 222 24-dihydroxy-1,4- benzoxazin-3-one} 2e BgEE 9
o A2 FFE LY 2L hypericine 2 4 g HZud F5E o
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We ®& SA4E dediol dx 238 dedd a2y olgd e 4
A= E7stn AzA2A ALHA Rigded 2 ofe e A=
2}

ZE FEA4E debdlo] X 4Fol 2 8 F71 g ol
HEAW Alx 84 2248 AZAZAH AL YoiME 444 ofeigo)
T Y EZY 4% 242 o848 + A UF AEA Ry
el 870 vh xolxle Holth tgo] FAo] YR ud I AEA
£t A7FSA(autotoxicity) WE 222 IHE YAHEZ HEHE ol
HFste dAbd =& 223 71Fd i A4S @5 ¢AE TR

HE WP 2 54¢ 2t 239 EAE 7ldErle ¥
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HEA ¥ ol8d B4 £33 koline} phytoncided] B4 nFAHE
£3 F2 GFE4ES d¥o2 AAHAZ, 2 el FxFY ot 3
e EEFE AA ol&dtdd d2E dAder & AL ol Foe uF
& FH kel Aol REHO AR, olF WFEL 23 HAUMERAM B2
84 B4l ol2%¢ g4d u ok
48 AF4EHE F 673 11IFoIAT (B 2-1). o152 I3
8%, 3 7%, AZ 5F & vw|REH, THHE HE=2 3T 4o
xgENed, 673 HE2 23 Y] XFHUY. T YriRe 139
hol XFE A EASoINUT. £ olE Fole HEAE FH =W B
gt FAel o] gstArt.
E 2-1 5% S48 90 o8 dFHEAY ¥ L B3

o
i

>
o
2
L2

©
, o
>
o
i)

Family name Scientific name Korean name
Compositae Atractyldes coreana 2%
Artemisia capillaris R
Cirsium japonicum 273 A
Chrysanthemum pallasianum £AaA
Chrysanthemum morifolium F3
Carthamus tinctorius %3
Saussurea lappa 28
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Family name

Scietific name

Korean name

Compositae Taraxacum mongolium 3%
Zinniz elegans A&
Umbelliferae Bupleurum falcatum A%
Angelica gigas A
Saposhnikovia divaricata B
Angelica dahurica ) ]
Cnidium monieri A At
Ligusticum chuanxiong ¥y
Ligusticum sinense &
Anthriscus sylvestris A%
Leguminosae Pueraria thunbergiana =
Astragalus membranaceus 7]
Albizzia julibrissin 2 F
Gleditsia sinensis Z2+zt
Psoralea corylifolia 5} 31 2]
Dolichos lablab WA
Sophora subprostrata AT
Zingiberaceae Amomum villosum AR
Curcuma zedoaria e
Alpinia oxyphylia Q] x1Ql
Curcuma longa AR
{Amomum tsao-ko S
Poaceae Zea mays S (FR)
Hoderum vulgare oo}
Phyllostachys bambusoides F9
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Family name

Scientific name

Korean name

Labiatae Agastache rugosa 28}
Salvia miltiorrhiza bagels
Schzonepeta tenuifolia &7}
Ranunculaceae Clematis chinensis A8
Cimicifuga foetida < o}
Paeonia suffruticosa 5oy
Amydalaceae Prunus mume o)
Prunus anus el
Prunus padus HES
Rutaceae Phellodendron amurense gL
Euodia retaecarpa LR
Citrus reticulata 3
Araceae Arisaema amurense @A
Pinellia ternata ghs}
Rosaceae Prunus japonica 28l
Rubus coreanus A2
Sanguisorba officinalis 2§z
Rubiaceae Morinda officinalis #$3 A
Gerdenia jasminoides A AP
Fagaceae Castanea mollisima B
Gledistia sinensis Aotz
Liliaceae Anemarrhena asphodeloides AR
Smilax china Holdgdz
Lauraceae Cinnamomun cassia 4
Cinnamomum camphora 2>
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Family name

Scientific name

Korean name

Piperaceae Piper arboricola 2F
Piper sarmentosum 7+
Cruciferae Raphanus sativus L} 5z}
Sinapis alba = 7 =}
Caprifoliaceae Lonicera japonica =<3
Gentianaceae Gentiana scabra g%
Ulmaceae Ulmus purrila o o
Equisetaceae Equisetum arvense &= 7)
Scrophulariaceae  |Rehmannia glutinosa 21 &
Eucommiaceae Eucommia ulmoides 5%
Primulaceae Lysimochia davurica gz
Alismataceae Alisma orientale A}
Cannabianaceae Humulus scandes &2
Combretaceae Terminalis chebula 7t}
Orchidaceae Bletilla striata ELE=
Convolvulaceae Cuscuta chinensis EARz}
Monidae Manis pentadactyla A4
Papaveraceae Corydalis turtschaninowil HE M
Cyperaceae Cyperus rotundus &2}
Dioscoreaceae Dioscotea opposita Abek
Verbenaceae Vitex trifolia 3 =t
Ephedraceae Ephedra sinica v} 3
Scrophulariaceae  |Cymbaria dahurica o 3
Campanulaceae Codonopsis pilosula 24t
Anacardiaceae Rhus verniciflua YT
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Family name

Scientific name

Korean name

Ulmaceae Ulmus macrocarpa gy
Ranunculaceae Paeonia albiflora 4 2} ok
Rhamnaceae Zizyphus jujuba =]
Cornaceae Macrocarpium officinale AR
Saururaceae Houttuynia cordata S
Cucurbitaceae Trichosanthes kirilowii 7
Aceracea Acer ginnala A5
Malvaceae Althaea rosea HAIE )
Campanulaceae Piatycodon grandiforum Z7%
Verbenaceae Clerodendrum trichotomum XU
Oleaceae Porsythia suspensa |
Araliaceae Acanthopanax gracilistylus 271y
Plantaginaceae Plantago asiatica X} 2}
Polyporaceae Polyporus umbellatus A ¥
Palmae Areca catechu ¥
Caryophyllaceae |Dianthus superbus +2
Valerianaceae Patrinia scabiosaefol & R
Sapindaceae Dimocarpus longan |25
Lauraceae Cinnamomum cassia A =
Haliotidae Haliotis giganta AZ3
Amarylidaceae Curculigo orchioides A
Lauraceae Lindera aggregata 2.¢F
Hamamelidaceae |Liquidambar orientalis 28
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Family name Scientific name Korean name
Cupressaceae Thuja orientalis W 212l
Oleaceae Praxinus rhynchophylia 215
Mantidae Paratenodera sinensis FES
Dioscoreaceae Dioscorea batatas o}
Amaranthaceae |Achyranthes bidentata €
Berberidaceae Epimedium koreanum 4=

A2E g4 4 g4 d9e U

AZH U] FFEH A B F5L IR FEHTY Aold whe
. 5 34 By 03 £8E FEII] Y dRHYLAHLeR
AxAI® 15kg)e] £4€ A8E 3 L-Fa&23d FH3tn 70% methanolE
Madsd FFd 23 o2 HE F 38 A5 JA 2T FF F
AT o] FAE 23 $EEd doji FEFES il AT ©F ol s
¢ 331 dt $FEL BY4Fd &712 n-hexane® 718l I F
n-hexane $& AUt} o] A& 23 VME3 AL n-hexane & 2o}
¢ EFEdd olg HIH BYHoz Yy W B & AS39
dichloromethane, toluene €22 H7F 2YHA vFA4 FE& AAZ F
HFHOZ & RES Y 553 ol 34 2oz st A 8lF
2 283 &4 12 23l ol &3,

13 23l M £ ¢ 848 B ARAEA 28 datdME
22t 2384 S A%t A2 FYR S Atk F vSAE 2YAA 848
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BAd ARAEANE 70% n-hexaned 718t #F F2% F niz
THoZ olfdyen, unx REE
dichloramethane, toluene €22 H¥|34 ¥ &F& AAsn F& 2% F4
E8oz olgste WHE Agsidnt

o}t & ARAEA A4 R ¥3AH T distdME & 2-29 Y
Bt wpol o] 7t AF M, 474 2 HEAE in vivo WHLZ A8 A
gatuct.

ofj
o
He
o
_gg
e
=
i
ox

n-hexane

40



F 2-2. T ¢ v A 24 HE B9
A 24 ARANY 4, HF, FxH
W32 (Nilaparvata lugens), BE5o}EAQRE (Myzus
] persicae), ¥ FF v (Plutella xylostella),
4Z4
Gul A Al vl vt (Spodoptera litura), 5 % o] g of
(Tetranychus urticae)
WS B (Pyricularia oryzae), B QA F=vl &4
(Rhizoctonia solani), 2 1MW -FFol¥ (Botrytis
2474 |cinerea), B5Y (Puccinia recondita), EvIE S H
(Phytophthora infestans), 2.e]37} ¥4 (Erysiphe
graminis)
¥ (Oryza sativa), 3 (Echinochloa
crus-galli var. oryzicola), 2 & 7}y)
w(eks]) @ |(Monochoria vaginalis), &7} 180}
=3z (Scirpus juncoides), W &% %A
(Cyperus serotinus), <7v] (Sagittaria
pygmaea)
4 (Sorghum bicolor),
AzA 9 (Echinochioa crus-galli),

vtel o) (Digitaria sanguinalis),

M7V (Panicum dichotomiflorum),
Az 9

Wit 7yvtE (Solanum nigrum),

A ZE (Aeschynomene indica), 1 A #
(Abutilon avicennae), = 31v}lg]

(Xanthium strumarium), 3%

(Calystegia japonica)
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HEA 2 20 dY 1X TF B84 AL H4F AT R 2z 54
Mol st dAEgn, 13k Ao wpe} A} 2o st 2
A RS A 45 R 479 AA ge dxguRdTae BE
23 LY d29 FFATHEE, 42 AL YA T4, vIFFx Y
¥ FadTyY 2 429 FAATYEE 2o o} L3 AN

¥e 2y

458 HAA: F2E 28L& =% 43D & 139 distd Al ¥ 29
ol 4% BTN HF 59 FUY 2F WY As anE ZAEHAC
F2 8% acetone'triton-X 100 (1:9) & dol| 500 ppm FE22 Z A3t 3
A 13 AN A7 0% oldez AFE ALde M v=E
250, 125, 63, 32 ppm T2 A& st 2WE Hstn 25 E ZAEIY
o siE Tl i AR H4FS daes NPT 2464 Lol P84
2 F3Y 7 - 8Y HE 5EE MY 7 3 £ 3 - 59 BEF
4% vt g ANgdd YAk =AY F4g HETF] Y dEF AEd)
o HE} F & BT, 60% AUEE (RH) Z2AAM Bastas 4588
ZAbsHA |
S ute] disiAe 3% R W 4FHE zASAT. 4dA
SAZ FuiF do2Re A S5cm A7) GHUS VED ]S 0%
H FE2E Y 83 AN F TN AzZAHS dx7
HHE 13§ plastic petri disholl ¥ £& o] &3t

MEFUY £3¢ P3en 74 93 doste 39 vEe AR

ok

A5
L
s
2
iu)
5.t
)
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o HF Folv 2% 25T, 60% AUEE (RH) 240A 2@stdM #F
1, 29 A5&E& zAEY. FEF e 48 M8 A 2AE HalF 2
Yol VUG Aol mAFT & Fd HeF 4, 5Yo) v FAHA LFol} 4
F AEE FESAUD 34 M2 gxe T dig v &2 zAbsiyc.

gAMbt A% 5cm duiEF ARG v 2AH FEE 28
30&3 FAAZN F F= oA dzAZAC o] JBHL petri disholl &7
2 FulAAegY 3% £%F 10028 P43 F €Az U¥En 2% 25T,
60% RH ZZojA BaAsEM 2438L AT B8 2% 45 A8 &
FE 295 AR F ANE o)z mAsn HYPFE 5¢ olldl Yehvs
BIAGA] TS 2 4EES ZAEAG
Yo 2 HE 2 5cme GEAL VER olEL 1

3027 HAND F FEE AZ:A

@3 petri dishol £51EAWE 43 4F 0ckelE ATz LHAMAT
HAE ¥ 2% 25T, 60% RH oM B &N 1, 29 Fo] 45&S 24}
sach 4% EdE TAo] g vgR dEsA

Hutol Gofoll gt AL AR 25eme Z3FTFY AL Fol HA ©x
Hol Eolqle petri disholl ¥ 3, Futol&ol &R 4 F 3008l & HEFTskA
I F JEHE F= oM 4 sprayerZ $EF 2YE ERsn d=xA
2 F &% 25T, 60% RH 2AdA 2astdM 4382 RAEQAC A
B3 ZAAL AE] 14939 28 28 Ao Felge A 2 Hug
FdHUA AR AE 100 E HFsY A VL AEE L F AEE A
AsL 28 FHE AT F 74 ¢ P& 2AEY Tl diy
g2 338 AASAG

L
L
)
4]
L

r

AF &3 AA: 28 $8L 91 AnA0 F acetoned] M EHAIFI 2
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tween 20 €4 (250 ppm)ol sl 50 ml2 BLslFc} o]

op
2
tlo
£
oy

A8¥d 7zt 2% Ed sl spray gun (1 kg/em?o 2 FHAMH 222 23
€ AX33 ojEo] AW YAANZAE 1Y B ETAANZAD. e g

HEAd 2Hd ¥y 948 2AEY £48 dz2T £E o
g A AstE waste zASA
BEEY

B
4
2
2
o

€ F2E HdAY0 HE A WEF GEud diste dAg
Aot 1% sodium hypochlorite §%¥ 02 A#Fd HEH S 25T A 3Y =t
HotAlA ZEJ #AFdddh BFE vt 24M 25 ASAA 2 - 39
7] =23de W Add o) f3dt 2528 £g9 Male spray gund
ol &8t F2E EAodo] Fejuelz] AM ] HEstm, oA HEE o
T 8% T FAANZY. HzgHTy HES =g TY AU 49 2
AR AF FHEFTE Yo Re2 ¥XNE FE83AY. FAE ALY
HEAY 22 X5 5xICEA/mMIZ B33 0]EL ¥ FTEI} B2 tray B
et 100 mE ¥F AZTAUT 2 F ol5& 25T F4ANY F4HZ |
YEY ¥ol FADG FF 1¥9F Aol 2% 25C, 90% RH =19 2%
FAHOM 4473 FEAIEA HF EHE ZAEIGAT HEIH T A &
I HAAE A WE A2 tricyclazole (05 ¥ 10pg/me)E AlRsQATh &
Feo] AL Yo AL He] Az RE xAEG
BAYFHuER L 35y FAE 47 HolF Zud HFslo 244
A3 -4%97]d =2HAE @ el ol &sigch Euld ¥ &
Bel $2% $£¥¢ spray gung ol &3t A Yol Tuely] FarA
X o]ES 19 ¢ FTHAAAG. 2 F U-E uiRolA sigE HYF
€ HAFT3Ah WA HYFd HTFFHS 1 LE 932 Waring blender2 18
AE ntfAD F XED 10 mlE Fol FFsdch. HF F 25C 4 ¢=

Ao 24 F YolE F Aol &5 25T, 9% RH Z o)A 397 A

s}
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A 9 Ao AP wivte] WAL ZAlsle AFHE HAGAY AR
< validamycin (2 % 50pg/ml) & *i2lstdct.

2ol A FFolyel AEF 20] FR(FF:FFsFavdshe 48
G E% vermiculite7t FHI &2 4 XEAM IF: PFAA o] 19717t
2 d7tA] BEAAY 25 2YLS 239 57 HEE vy gAsto
spray gun8 2 F&Z Afo] eyl AA7A 2old Mz, He
¥ 198¢ 342D 5L A7 ¥49 dxo] PDBE ¥a Roz F
o 479 cheese clothZ ZM ZFALE AASR EAE +88 F 10°%3
/ml FE9] @A E HEo] F5HE FAH Yol Muld Lol (20F/tray)d] 4
E AFoATh olAL 20T FA4 ¥ 3¥0 2y F 2 1994
GErYE ¥eke ARG Y. g2 4AlE procymidone (40 ¥ 80ug/md)E Al
&3t

EvtEdd AAL ddEA4ES vermiculited FH &2 EFsld e =
Eo EvfE(EF:FF AMR) TAE 9534 25770 Lol A5AA £ 24
Z17bA] AH AT 58 2YY HYe 2% $EZ A8 spray gunl
2 FEE0] ZUerztA Hgstn 195¢ FAANAD F L fF A
o] ¥AE V-8 juice agar HRANAZZHESFE ¥ o2 F& 3 479
cheese clothZ Z? FALE AAS FFAEE £ o232 H WP
g EAE 10°4F/ml $E7 HES dgdS BED o] g 12C
F271dA 242 B¢ Fo| FFAGLZRYH FFAE FEAAD. RS
328 2o Aad FH@ EctE(QF/EE)Y 50 mE 27 HyI:ad
th o]RE 20C FAOl F3 495 wHA F B 1, 299 i W@y
& ZAEA dx G 2 & chlorothalonil (50 2 100ps/me)E A ste] o
oixe &xel AAE wasHt

2elgrtfe did AAL W4 By FAE A2E5F F ddE4E9

o
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vermiculite’t FH| €2 EFE EYo #Fslx EEsAY mFd £
HAAES A fels 2404 8YZ, At & 108 45AAY 8
ZHEHET S ZEIGolnR 179 T 14 IAE FFsY FAZAA
Aciuldstdet. 28 289 A& spray gung AHESd B 26 F
£E 8o Uy A Tz, 19 T4 FAANAG. AY 29
ol Aeld AEAMI B trayols Tzl d49 Aduids NFAEL |
ol FFsAth FFE BaE 20C F=A 39 AN 79 ¢ w
AAA, BEldel dveElvde #Hueke dA3$s z2AREIATY dzdAs
benomyl(l1 R 100pe/ml) & Hejstd dojxje A} vlusle AFg BAs}
At

dEd ABA ALEE 2 E2FE 20T Y FAE AEF F dos
FES vermiculitert FHIEZ E¥E EUo £EW 584 AFda EE
F 2AoA 8Y L Al e By 197 =2d URHRE HAE
o2 XEG 20 - 2584 #AFA 119 ¢ KA THEE Adug
o AMEIIATH YEUTL FEAFOIRE LYFEAN Aduigdsted A
T2z AEstAT & 240A ASAD Adues YR HAF9
IAnEgAE 25 HFsA JTE dRHEE 19 B¢ 444 XY@
F &% 20T, HUEE 0% F xAsAAM 109 T wigsle xAE
FANZAGD. @1 F2E £ HH AL spray gund AR HAFAe] £
Wzl AAd7A] 2¥s F 488 1Y ¢ FTEANAG 58y ¥F
S Aduidg Yol gA4EY EIAE FEsd zAEHY (T 067g/L,
Tween 20 250gg/ml) 50 ml& HWEo] & & FA Aol Mg Yo £F A
T, 20C F4GNA 241 &4 A F oA 2854 (20T, 70%
RH o]’h)ell Al 79 Tt A7, ofFd £ 1€ Yebd WA &
el 38 BAGAG. 8 E2 2= mancozeb(10 E S0pe/ml)E AHE-3}

Lo}
im
e ol

o
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At

x 84 A B ¢ 2 = 22U gopd 9 wolFy o] 9
EFRE ARG ¢ 2doMe AL B3I Y ABES PR 68
E &£ odg XE 22 Fx € AE A5 A Helz #FFH O &
BENHUD. &8 A AL acetone2Z S A g, vlo]2 A AARTA
A Tween 20°] #7t€ B9 zZt7 I'1o] ==& A3t EE Hasixc
e Alzle wold AMele] ZA¢ o3 ¥ 199 MYstdzn, welF: FY A
2o Ase #GF F 8 - 12¢d AEAH (Y 2=E Asdd &8
AR e F gAelA 2 - 357 FX ARAY F AxEHE 2 Frist

MV

g4 Z2PMY AAL A2 3 = EYS HEFe vEe EFF F £

"ot AdAlstgch REdE Az A7 £ FAE BT T, FHolrlz
AE BFaAch B gl dig g zAE 8 397 BE ol4@ ¥
B tigtd AASAT A5 F 2 -3 cm FER S A9
22 UYPog 228 ZAAAS Fdqd FA Agsde M ¥ 2 -3 F4
FAY F 23 odte Az S Hrisld o

F2E9 LordAY zAle 4AE 7 petri dish (A% 9cm) EE 300 ml
4 AaFeg23d 228 FRAE I v e d4sd 2 mE Ho}
31 AAE F2 ¢ AL TAE AFsHY 2 F parafilme 2 LI ¥
28C A27le) ¥3 #Holajzlon, ol 4AHELE XN4F 1 - 2F & FAY o
Z79 Zzol diylsto A&t

O

of
9,
ok

833 A3 A% 34 22 A% AE & 70% methanol A &

_?r
Wzt712 A7ZAF heating mentle 4 ¢ 70CAM F£84d 8/ & ¥
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o oz ¥IY BYL AANTL HF2 Yo 34 BYL QU 32

ot

T4 2Y2 ALY FIVAM 448 AN F oeixztoz de
4 BEHEES HF H4A 3= AgEA

A% F4 249 AL vdgyd Az paraquatel distd dAlsteid
A vermiculitest EFE I'12 4ol EE 93 Qo] FxE gEsiqch
L20]7} Lol BAst] Egdel 29 %59 paraquat 100ppm &4 g I
4 FEZ Y &9 (05 - 10%)€ %9 Hl&2 4o 2] Fgdl =
Helstdoh Hg § Fo] Ae FUAM AZAINEA Yol YdelyE o
ZA AEE AT JAnAME S FAE e AR 34 FEEUE A

A Ae dz2atq AEs

1. A8

AFA A 458 ZA L ARE methanol &332 IS4 o
dte] 34 243 54 BYE <3, o8 Azt sl 4% =EF 1
o] gl dg Adgz ZASIAY 13 AF L G 4FHAEA] FF/
Aglel 28 FY& dEHOZ 5000ppm FEANAM HAlsHEd, FA
Ho 45HL AdHoz uFA Yo vt R AFS YepA

F4 2989 Ad =54 distd A3 EAE A FRY AFAEA
g A9t 15 5o dstq EARE 29 A3 F 3-17 2o F4
THAM A% 20E Ul FYE BT 37 ARAENZ, 589 2F F

sjFFute] Jb Aol Re, BT 7HF Aol € &%22 dE

L
Jou

H
R

B o

M

=kt
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W

TH FHe FH BAIYC] AY 2F 5F T &FE vEd 2
AN, 3% 3 AFE B Y2 w3 Fdoh a2y o]0 1
Bl 45 a¥e e 22 FFolA 22 HAL FYY YVt AAHE

4 282 ge Aoz AN
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4E & (Mortality, %)
WDENZA | gy | BEcL | WEE | 2AM | T

298| U ojupat 2o
7+ 2} 0 0 40 0 0
Epd 0 0 40 0 0
o 0 0 40 20 0
23714 0 0 0 20 0
g 0 0 20 0 0
b 0 10 10 50 0
EAR 0 40 30 0
22 10 20 0
) %] 0 80 30 70
P82t 0 40 20 10 0
Abef 0 40 30 0
T3 2} 0 80 10 0 0
o 0 10 0 0
23 0 20 10 0

24 paze 2o v3Y 2N 43 wHE Mad Bl Ue,
S E%E w4 UEET (E 3. & & 4000 ARAEA w3 A
2 94¢ BYEd, 539 AW T2 FAME WEEple] Be 43 L
7 EA UedE Aol &9 B34 BYE 5F 23 2T ade
GERRROW, HEE U e 435 IHY 100%E RIS B OE 430
GAME 40 - 80% WSTS Uehidlth  BH 229 A 230l dste] 1
A AR SR BT 100%8 4% ZHE 2 PHE BYL WY T
) S 330 ol2ou, AAE HPTG BEEvhge] tatel, 29
B3l ZAUET NEZ UL ot EHE BT,

i

0

)

A

2

it
rle

ki
—"ql
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0
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A43E8& (Mortality, %)
WEH2A [ Ly [ BFc [ MFs [aAA[FRE0)
2392 Wy | euw | g
FAHI 0 100 100 80 0
T2 70 0 100 80 0
oo} 0 100 10 20 0

AE 239 LRAEA 2 2¥d U@ FFAEe I YoM opP
AR B2 EYAME B4 dAME MFF ol 7Hg eAdol =
gked, HEF7 By 5L WS Yt £28 289 4F At
100%°] ©l& £33 & #FFud dside £98 ¥R 31T, &
oI E diside H3Y 2%, 28n HE T dsiME FF Bl
o9, agtel dujAMel gt FHyuto] ool A 12 FANM 100%
4T AHE B £8¢ ¥y dAdd

AE WY 2F F M ZeAe] 51 o EFAEA 284 distd v
&30l U™ wiFF Ul dstdME 23 AL AAstATh 23 FACAA
T MY = F£EL 2o 2 WEFURY HEAHE FE}HUH. 2
2 dF 2 dFRHEA 250l HY F=v 1A Y v=Y ez
oqAedM AF adrt 343 Z@sHe 2¥E AW (F 3-3). F 24 A
o o] &% 28F9 URAEA F 1652 2500ppmol A 50%c°lste] 4% &
2 ZAZHEALH, @A 43¢0 27] FEANY 4% ad FFL fAsD
AR

FFRAEA W34 28 F 23 20 FAAA M 22 AY FRAAMR
2 B34S EAd AL AEoUnk 29 ¥I3AH £82 630ppm Aol
ME 100% 2% &3, 30ppmollA = 70%9 4% Z3E JEdA.

mlo
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Fof i BlF4 28 = ¢

2
(5]

23 E AL %)

qF4E4 5000ppm | 2500ppm | 1250ppm | 630ppm | 320ppm
B H 100 20 0 0 0
it 100 100 100 100 70
AAEME:E)] 100 10 0 0 0
= % 100 50 40 0 0
ol 100 90 20 15 0
49 100 100 60 15 0
A s 100 10 10 10 0
HE 100 15 0 0
HAHEA 100 5 10 5
2FT 100 100 95 10 5
S 100 15 10 5
|2 100 40 0
Xak -y 100 15 0 0
4714 100 0 0 0 0
ot 100 75 60 45 5
Aotz 100 60 55 50 15
qda M 100 95 75 30 15
33H 100 80 45 40 25
A A} 100 15 0
el 100 0 0 0
=] 100 50 60 40 30
32} 100 0 0 0 0
374 100 50 50 45 35

56




4 % 5 3 (AL, %)
AFHEH
5000ppm | 2500ppm | 1250ppm | 630ppm | 320ppm
nE 100 60 45 35 25
& 100 5 65 25 10
=8 100 K5} 5 15 5
iy 100 25 10 20 15
FA 100 100 100 0 5

A2l s = 320ppmoAA = H=H, Wz , LB F2 £8FL B - B%
Bre] 4% AL BYAvE, olE2 TVt FUHHCE ddyez Fit
e Aol ¥atE AU

TH EFolZARE st 13 HAAMA 100%] 4% ARE RHAd
AZ, FAL 2 Yol HFAH o] o AY ZA HIH dote A ¥
=8 ZFaz 23t F78A 2500ppm FEAME HH ZA G &
tom, FARIY S @] 60%2 4F AAUS BAY (R 3-4).

E 3-4 HEFolEAGEUT 34 2¥9 = &

0!
!

4 F & 02AE %)
LFRAEA
5000ppm | 2500ppm | 1250ppm | 630ppm | 320ppm
AF 100 0 0 0 0
FTA 100 60 0 0 0
uio} 100 0 0 0 0
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AES A% 2a A e E 3-59% 2o
E 3-5 #o{27dd v 3y 28 2 ¢S

4 F a3 (LA, %

AFAEH
5000ppm | 2500ppm | 1250ppm | 630ppm | 320ppm
=y 100 90 0 0 0
a8 30 43 8 0 0

2 834 289 vy 7
ol dA A% &7 90%
E3e 7NN, 12
do2 ol RE M5 oY
HAh

gl A A e el g 13k AAeME S99 v I 2w 90%9
4% 29E 337 "R ZAESGY. 2 A
2500ppm M FEoA 40% 4% EHE oy, I olde Ay 3=
dAe A AHE AFT & AU GT@A oo U 454 23 G4
Z o7t gv Aoz AA=HYY. FH Tl gole] ME 1A HA
oAlA 90% ol4tel 4% AHE XAUY Yol A UUY HEe oo e
22t ¥= wh§ A AAe st e Reg AAHAUG

W 23 APAME A2 57} 2500ppme 2
ez $A9A0Y, 1 olste] FE HYoA
Aot BYRoE 27 e Lo 7

248 FHsts AL Ut gle Aoz I

olel HE Tx Ww&&

2. 424
BHEEHS B R 57 A2 Fo o dd AFAEAH F4 8ol ¥
Bl 47 242 dAHoZ aA g2 ¥ F¥dd (& 3-6). & =

4 2HE0 detiis 47 B4 ARATAY FF BAYe] o= Ao
G ooz JEe A4S wolm ANAY, A AH ol U == 53 7
ot 47 BHol 53 ¥ syt 2¥e 28 F Ao

A
=
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¥ F & (%)

AN | =g [HYYFI 2o AYEE| Huw | 2P

W |Hohes|Egold| 29 | 2T C | stgy
7}t 93 60 88 30 66 0
Zztz} 16 10 54 30 53 0
=N 0 20 92 30 60 0
4714 0 55 0 0 16 33
WF 0 55 9 39 66 80
=33 0 30 0 21 0 0
EARA} 0 25 18 4 16 16
ALz} 0 50 36 21 0 16
£2q 0 5 18 30 0 80
wk3} 33 0 72 64 80 50
) 2] 16 10 29 14 0 70
g2} 0 0 a7 28 0 82
Abof 16 5 41 0 16 75
ik 16 5 29 14 16 57

e Zel diEiA 7 A AT EHE JEUUY 2Y& 29, 92
4 o] sizddel st 100% 47 €48 23 EvtESgd s
A 75%et Pxel disiM 93%e] 47 g4E 2o 3F9 Wl A Ha
A 22 24¢ veddd E AP FHoEY detdM e AAYT F
A EEo] 92%9 4T8AE YENLH, A fxst SIS 20|AULFH
ol el 92% zEln RAUMNFHE dsfiMe FEY IS4 2ol 7% ¥
T 242 YA

4 2y 2 dFAEAY 934 Yol YElUE 247 BAHLS &
e Bgo] o2 ¥ WM AFHE 2Y ¥ ¢ oty HEhlE E¥E
A debde %€ 2AC (E 3-D.
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# 3-7. ¥RHYEAH 634

289 47 24

4 7 & (%)
HEAEA | =g [HAFPZ[ )AL [ERE] 0y | BE
MO HotEd|{Tgold] 9% | =T ° | /&Y
AR 98 15 87 96 98 71
4734 100 97 94 74 100 93
s 100 65 95 72 95 58
oz 9l 55 95 80 85 41
2 100 62 98 95 88 50
22 100 82 87 42 98 100
5t &€ g 100 92 98 85 85 33
AR 100 90 97 88 99 25
3 100 95 100 42 99 99
2 100 90 98 94 97 25
+& 100 82 5 100 100 95
HAF 98 70 94 89 99 50
Az 98 80 84 92 76 57
JE 98 65 82 92 97 12
24ug 100 35 98 89 100 0
v} 99 25 78 46 56 41
LR 58 15 84 38 50 25
=3 85 50 70 61 73 88
3 =7 58 5 & 66 26 88
Holggz | 25 15 77 0 26 16
o zp ok 100 20 96 93 43
Az Q) 90 66 37 33
&z 100 0 89 80 78 50
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41
63
16
16
33
92
91

100
41
88
41
16
97
76
93

99
30

50
94
95
33

97
96
96
93
88
70
76
16
93
98
91
98
98
86

37
66
47
S0

72
30
53
69
23
93
93

73

47
95
9%
93
91

27 & (%)
66

96
91
50
94
92
93
77
80
92
81

S Qlo 283 S5 sielelgle

[{»]

2RIV o|B8|8|8 51885 288
O o 1 DO D D P o 2| || | F| 0
o | % |8 | do| 7 | ok | SRl Y A R oA e It
fas o do %0 M| B

63
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4 7 g (%)
dENEH o= AP AlenE] ., [2Ed
¥ |HoiEw|gold| Ay | =T C | G2y
kA= 16 70 45 78 78 97
s 99 90 86 93 96 99
EALA} 0 10 36 47 73 16
AHg A} 99 96 77 56 100 99
2 0 40 63 65 95 58
) %) 100 55 70 28 100 100
F5A 71 35 41 74 66 80
Aok 86 30 70 74 83 82
A 91 50 78 838 98 82
Ay 58 15 64 57 83 82

-]

—_—

SA Yo dAHA 4T 84 AAE Y, sz g dsiMe va
A wA deEtg oy, gt dxyoz wAIAFHotEH disiME 659
¥ FAA b 9 WA &3E JdehdE F¥geldch #3813 ZA A
dre AA 65 Wl G PA FHE B YFAEZH £He AN
o, 3% Wl tistd He A4F A4S B AFAEAE S 9z
2 ol

FH AFAEA ¥FAY EYSLE =& H4F AFE B9o phytoncide &
4 €2 g4 F2 A82AM A4ZEHE JAT, & dHozE
HeiMe vl23 A 3HE YeEhAY] W 23HA £ &g Y]
datzle oelg Ao AAHAUG Fsd 2EL 535 B @AsFEE o
8 Mg Bygeol mald delde gz medd i HEH=A
chlorosistt necrosis?7t Uetted, 53| 44 A, =3, ¥& FAAM AHstA v

125~4=3

Aot
2

o
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Phytoncide &e°] attbe] Wo] disld £& a73E oz Mudys
A Bole AE FAsAW QY 7tz He dislg FA & AAE
UYetdle 4FAEHE FAste o) 484 = AAA WM 2o uied
A% Aoz Aztdd. tigo]l phytoncide A4S 7FA3 qodA FAld)
koline 54& E&stx Uow 84 4F - 4FAE MY + e 7}
g Aoz AFY 5 Yot
B34 BEeAME A7 748 B2 4FAEAN gid B ol F
632 ¥ HA st Huzy FA =& UA THE BIY AFAEA
7F3% 34 28AM EHE JebAAY 4F o) dsted 3000 ppm FEANA 2
A ARE ARG 2AH 23 uIAH BY 4FHEA 653 34 2y
AIFAEH 1304 A7 a7 vebded &3 28 Ay 529 7249 &
A A ZAsEE FAFgo|drt (X 3-8). 2ejv JA4A v34 £y vy
¥ R 2y sty oA WA gA4E, 283 BAANEES MY
o2} 3% 9] el M E 60% olde] HA EFHE 2o NF £ 5HE
B dded o2 2¥E axE v £ 1 ol ¥ dislg &
7b A gAY = A Zase 2¥S JeElU ol4e ARE B
1, 22 AR A 47 24¢ 2% FYE Avyoz FAHHOE 8344
A gol vetude ZFFgolan, =3 M Fxo i ¥4 ¥ 33
g FA R AT Y Fo] F& A F& AUHY AHzlzn /4%

phytoncided] 7§ ojglg ZHoZ AAHAUCL

off

rlo
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1

# 3-8 Phytoncide §4 82 &% 4F4EA &2 8] d7ax

AFAEA ___WZER (PAE %)

s=ed| A508 S008I | wwe | w5d,
YAERa | 100 15 & 91 8 25
kil 100 65 70 61 100 25
At 100 50 64 a4 - "
e’ | % 20 94 72 0 2%
gR” 100 40 74 a1 0 S
i il 40 70 44 80 16
L % 0 41 11 0 0

W zol disted Lol EAFHE Bole AEA U =] Ut koline
54 22L& A9 g Aoz RUHAYG. oA E BYd F% 2Yoz
AR =4 BYF Jd5HE2e WS4 2¥eg e £4, 9 9L vy
ool thetodMt 30 - 40% HEe R woldA aE el (X
3-9).

i

rir

E 3-9 EFHEA F& £ ¥ B2 A Lol EH
4 2 & I (ZolgAE, %)

2% | Ae2
EEE

A E ) (kg/ha) 2l g |4 Bl;]%‘ 7&51 7}]-;—6‘?} Z?g" o'}:ﬂzi UE}-IE’]I o] 22

AZ(F) 8 40 1 O 0 13 0 0 0 0 0 0

A E(H]) 4 30 140} O 401} O 0 0 0 0 0
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FEE9 ToldAAIAE 2o ZgAE Ede GHE vlET 4F 9 AF

HAEAAA FAHAAT (F 3-10). 34 B8 AfolE BHSY 452 33
go] A Fo At ZAE Jetdded, 53] o) B¢ FIE ¥

F BAEO Jhe ZEE BAT HE o] AAZ dstd FdMY &

4 BEYEL Yol AZF R F4o g e ¥ FF 54& BPe

B, ol2i® HE 54 A 2-3Y Foe & v EHE FgolUnh

E 3-10. 9FHEA 34 289 TRz AP ZdAHrF

as EEEREERE
AMEH| A o | B 7w A * Tn "
AR s | o g | ) T AR TR ER gy
FH | 0 0 0 0 0 0 95 0 0 0
43z 0 0 0 0 0 0 60 0 0 0
ARV L0 0 0 20 0 0 0 0 0 0
2 |50 0 0 | 50 70 0 0 0 0 0
ol | 0 0 0 70 40 0 0 0 0 0

¥H FAE HRT FEx R AP v I EYo] YehlE FENY &
e Blud gL HE 54 248 BY9 (F 3-1D. 53] 29 Bd¥=
of WigtdA A F 649 1x ZAMAAE 95% ol H¥x AdE Jebd
A3, sHEzte] st ME 20 - 40%S] WA AFE R FUC ol 4
2 2%e AWHez2e Az ZIe A A4 AEHE ¥ e
Ak e F 1199 23 ZAMA Gz 42 e A&LHD AU BS54 28

T EUIE b RE 1059 Yol & 2T o AAE RAed, o F



32 3ol Fzoe FHE Bo)A @&
Ae dx ZTE Bk o4 ARERY AFYEA F9 x4 koline
222 3P 834 BN 2 £ A Aol 2 Rez A
o,
E 3-11 R4 v34 28 ¥ B2 e FdNH a2
as 4 2 E 3 (A59AE, %)
HEA (22| 5 | A B}oi%* 73251 v%f'} x}%ﬂ 01?;% Di}zaz]z o 22
@A |40][40 ] 20 | 35|40 |95 | 95 | 95 | 60 | O
Ag2 1203 | 0 |50 |5 |3 |60 | 0| 0| o0
2% [30/4 | 0 |8 |8 |9 | 40| 0|0
S |60 20| 2 [60] 4| 0| O 0| o0 o0
BE¥ |32 0l0j0}] 0|60} 0| 0|0
%74 (20| 0 |60|4 ] 0] O 0l 0O
dz4 100|000 |7|2| 0] 0|0
#$3H 140 0| 0 [20]2 |40 | O o}l oo
EAZ 130100 f0f0 0| 0|0} O0/}O
AbdAE 120130 0 |40 (30| 0|4 | 0| 0O
MA 120002 | 0] 02|30 | 0|00
%2130 0| 0200} 0|3 ] 0|00
% (20|10 0 |10 10|30 0|0} o0
%% |9%5|40 | 0 [70[2 | 0 | 95 | 100 ]| 20 | 40

e xd dstd 4z EAE Holt HEH FE2ELS TFRA dEd &
FE Yetie HEARTE B2 ZFIAT (R 3-12). €FHEA IS4 &
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g vlo] did sl R =3zl dig LoidAHg BY, 4% 659
HEAH 2T v By A%r] Ao FaE Bolx gdony, ¥ wol
R AE HRE Fxo Yol diFtdME ok AR AAE JElUUL. 2
By o8 EF% 20 kg/ha FE A Fol UF AY ®
BE Bole ZEE UetliA &7 w2l 24x4 koline 228 £ o] &3

T RAE 2 Jort gl A2 4G

rlr

E 3-12. EFAHEA IS4 £99 ¥ i@ g8 2 = Fxd g
ol A &7

as 4 2 5 3 (2otdAg, %)
qgaA [ o o T o [ 24 [2eAldEE | oy
(3E7D] (2ebz) zyol || $A

T¢H 0 0 0 0 0 40 0
NI E 0 0 0 0 0 70 40
Aezx 0 50 0 0 0 0 0
dEPS| 0 0 0 50 50 70 30
%3} 0 0 20 0 0 0 50
272 A 0 30 30 40 40 0 30
B 2} o} 0 0 30 0 0 0 0

TH AFAEAY v 3FH BYE F 4 kgha M FFEAA AE W EG
Fzol dstd wolodx g BAYW RS WAL 3FolUTt (X 3-13).
avtell 12 kg/ha ol X FEAMT Az dg To} oA BAE BA
21k, tgolA Blo diste] ofsirt LEE ] HeAdo] A= Y& YE
et

1= Ete] H&zH 8ol A allelopathy d4to] Ql-&o]
gaso] gl @t F2E A £89 Fx Lol JAHE FEIFAH.

¢

rie
S

3 2Ad &

£
o
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& 3-13 AFAEA S Y o] i s £ = Fxo) g
wolof Al & 3

. . Az & (LoldAg, %)
(397D (et ) 1Yol t] FAY | =

33 A 4 0 0 40 50 0 0

% 4 0 0 80 20 20 0
8l s el 4 0 0 50 30 0 50
&3 4 0 0 0 30 0

£+ 12 0 100 20 0 0 0 0
9% 12 0 40 0 0 0 50
=FgUF 12 0 20 60 60 100 0 20
) 2} of 20 0 10 70 40 40 0 30
Az 20 10 20 20 0

e 20 20 20 20 0
A ARG E| 20 0 0 30 0 50 0 20
A e 20 20 40 80 40 50 0 0

23 20 0 70 60 50 70 0 0

2 A% petd dishd] 2 FelME Lol dAYL Yeld FeA Y =
Aol EQF Foll AestAl =¥ Lol AAY S AH LHEA] Rite R
2 deEbt (g AA A o 4L 328 F FaMHE] EU0
BB 2 B8 == EY ARl Zud F& dE Fo2 47
o webA stEEtglle] A& A koline BE Y ol& 7heA S e oz #
dEh

AFAEH 34 299 =z U ZdAY Ane S4S FEEY
EPnYPolo] e &% R A FE 8 Sg/Mule] AT AAI FE2E £
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g 20 kg/ha A FEM 100% A THE BAoy & ol diaA
Z E3E RolA fuTh (B 3-14). olst &4 vio) tidt sz Lo}
A2l 2 249 A AFddME 22 gk @A ol FAH FBHol uE
2R F2Fo] distd A7 AAAT 2T A4S FAY Ex Addgyo] g
E ¥Yez Jid & £ Aok
E 314 IRAEA 4 2Y v AT s € =3z
e M as

rir

as 4 2 5 % (24, %)
B P M e - s 1 i
33 | o [ 30 [ o [ o | o | o
At o[ o [ o[ o | o
=42 o | 20 [40 [0 | 30 | 0o [ =
g4 ] o] o [ [ o [ o] o | o
474 0 | o | o | & | 4 | o | o
42 | 0 | o | 0o | 8 | 50 | 0o | o0
a4s| 0| o | o | s | o | o | o
sl 0 | o | o | o | 7 | o | o
gk ol 3 [ o[ o] o oo
A ] 10 | 20 [0 [ w0 [0 ] o | 4
d9% | o | 50 [ s0 [ 0o [ 4 [ o [ o

a2y 34 28dM 92 Anode 28 8FH BY Foe e 2 A
2 24% Bole dFH4EA #dEUHY. &
2% % AR uFAY 22 ¥ wolE 100% AANRS ¥ ¢ oty HE
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S99 datodiE FE =4& Jehidd. 2 EFstn B39 n
B EHE v Y FZFHE UetiA o g 249 tEHE Jdom

JH

E 3-15. AFAEA H =24

Bl vo] g oFs) E =@z

W A i
as 4z & 3 (ZAHE, %)
ggA [ o T 9 T o [ 23 824|952 oq
(3 71y [(elA) 1 3go] H A
297 | 20 o | 4« | o 0 0 0
%7 0 0 | 3 | 100 | s0 | 30 | 30
v | 0 0 0 | 20 0 50 | 70
Az |0 o | 20 | 8 | 80 0
Aotz | 0 0 0 | 5 | 80 0
=42 | 0 o | 60 | 8 | 30 0 20
#3338 | 0 0 o | o 80 0 0
EAZ |0 0 0 | 8 0 0 0
2 | o 0 0 | 9 | 50 0 40
wx | 10 | 50 | 60 | 20 | 100 | 0 30
g2z | 0 0 | 2 | 20 | 20 | 20 | 6
gk | 0 | 100 | 0 | o0 0
A 0 30 | 0 0 0
A7 0o | 100 | 50 | 30 | 30
dER | 0 0 [ 0o | o 50
=g | 0 | 100 | 100 | 50 | 100 | 100 | 10
A | 40 | 100 | 100 | 30 | 100 | % | 30
%% 0 30 0 0 0 0

0
“ors Ax; 0=%8, 100=¢A A
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424 koline 24 24 7hs54e]l Me 2 Aoz JIWHUY. 2 ggoz
==
L

AR BS54 2H2 FMAMY F4 RYNME vz

AHAU7] Aol v T FY} o] 4% 84 22 F& 7h54ol & R
o2 AZRHUTH A SA vFH £y =¢ W Yole) W dx &3

7} E R W U e P dzel detelME 30% ol4tel %A EBE
Getiizl Aol 4x4 koline 229 EME FAY Wast A: Aoz
OEEEE

4. BEgA s
AFE @i &3t tdA 82 dgdMe A% A2E A/ £
A Folte olE2E HIEA F9 % WU Y dx2 o) fstm Yt}
Algkel Au) #A Fols Aol MY paraquatel Wst o) Ee W4
€ Uz mEo sl e 4o gelE ¥ 782 paraquatd A 3ol
A Agstziz @k olg & WA 7IFE wsle #AHdAM Chun F

oL,

—

Act. A% F4 2HE paraquat®t EstS paraquatoll 2
YatAE B¢ 20l9 AL F&£89 &Y o) gt AFHo
7 A" £3E JeEdY (B 3-16). & XY I 328 2Y 5%
°o]4 #&& paraquat 100 - 200 ppm¥ FHo 2 T A S
of ¥ paraquatel & FNTAIES @A 5 - 10% FET Yelgon,
25% A g9 EFM= T2l div] 15 - 3B% FE JAnreg
YEtHA S o2 e Aste A% 34 £%F W paraquatd] FHEAHE B
48 A7le e FiHEH ULE UElE AL S AAE F A
Paraquat® 81494 A4 Mald AzA2 5448¢ Ay &

8482 nrAbEY. ol AL A E paraquat7t BEAE e Fo A4 E

=

rlo
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# 3-16. Paraquat 28/ 713 & A% I4 F282 3%

FAILALE (FAE] dibl %)
o A% 34 228 94 BE (00
100 75 5.0 25 10
100 0 5 5 15 65
200 0 5 10 35 90

dzte] 588 Addtd A AxE Pol=gozA FYHIT o] AXE o
Al F8] AtAe] AEsle] superoxideE: AAAsAl ©o} o] superoxide:® EA4
S Yelue] A 5o zgstd QXY gdsid AX U FEo] AE
Nog FEE del HEAe TAEA ®ch. 9 paraquat’} superoxide
E AAsA ZEA9E vE AEA Je FFLHAG stvsE YEH7 2AL
T2 gojunl g4 29 olad A9 B A Heo] A9 doje
€ Aoz A4 7 Adved YA paraquat’t AEANZ FFHA X3te
<, FFEAY stdaz 284l dojus FEAN =esA Rate A
£ AEA WA paraquat7t dAEE 2SS Folth ey shx e
paragaut WAlE IF g9 ZALdMe dojutA] Ev Rz @x7tA 9
23 FoA deid Ao @A paraquatd] 5 AU 5 F Ao
29 ol A nel E & At

Paraquat®] A &4 Wz FF Asu oy Asic o F7e] A%
L& paraquat #x}o] WY 502 ALY F UYvk. F A# F&E3e &F
S XN g B84 223y By AY == A by o A2
paraquat7} A 2d HE FLHAY F5E F ool W) ¥y g Ro
2 AR 4 Aok gEtA oo BAY 49 £ FHES ¥F paraquat
A28 #HE & Ae Az 2 Aoz AZgd

4o o ¥ o Nl
32
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2 <%

YFAEH 289 245 14 2 24 23797 g A¥S S84
koline % phytoncide €3 && 7t54cl 714 Adz JIYHE 2Ug My
AT FAF ARB(EFE)Y vF4H EYo] wFF o) U & A4E 7

Hary 24 24 ¥8 4ol e Aoz ARHAUG Yy =g i

4 TYEE Fzd o FY M 42 ZAE JEUAA T, dx 24
M Zob oAl E3E FE F A/UTH ojd] wa} olF F u¥|IFAH 2§ w4
T koline Sdo}l FHHAUL 7tsAe] vle wdch W A% I 28
£YL ndgd AxA paraquat B84 s}e) BAFHUT

75



A4 g2 EEo

IN

A14 a-Cyperone
24 Dhelwangin
A38 Dehydrocostus lactone

A48 Acteoside
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Mazd EY=3zel 2elot #x 53

22 Ud EdE0 ZFHHZ EeEsEo 2 ol F
Y HAFEEL ojv] BIFH FdstEH] ojE&HT UVE & £ dol
= B2 o] o]Fox 3 ot 7t AFHolgtn AAEHE 48 dF B
el FFozxo o] olvtx ¥4 pyrethroidel AZErh. ojRe
Chrysanthemum F° %8 A 712 FF9 terpenoid esterd] pyrethrin®
2 o] 7122 & AAHE pyrethroid A 7o)zt & 4 At (Green ,
1987).

A& T sesquiterpenoidt BE& AEHH FAHE Holu gUgol HHH
Ak E3] 4E UF sesquiterpenoid Fole 4F Aol e Rol FAH
8t =9 caryophllene2 T RE 713 &3 (Gregory 5, 1986)7F Lo vl
Fag F3ole A4 wA &3 (Yano 5, 19877 o] #¥AG. £F o
o] epoxide® Heliothis virescens % 4% (Stipanovis 5, 1986)2 A 3
t}. @ -Santoni€ FEAHOEZ g-cyperoned} vl§ FAMEIY ol F 2 <tpizl
75 Z3E JHF Re= Artemisia FAA 2 FHHAD (Dewick, 1997).
olgig RE AE UF ¥4 BASL diE ZSAEY 23 44 EIAY
WAL B Solth

oz 7tA dFAdEAdsd 4F g4 AR FdA I H4F
(Atractylodes koreana) ®7 %% uZF4 2
xylostella, Diamondback moth)ell i3t of ¢ Z&H&G 2% BHE 71x 2
&0l 1, 23 HFA Z3 A=Az, oo wet FA ¥4 koline S #&

ot

TAsA
FaF AR EE)Y 105 AFAEA ¢ lkgo2RE vFAH 28E ¢
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At F2EoM L& n-hexane B|FA B EHE 245 go2 oS silica gelol
A4 columnol £7131 n-hexane, ethyl ether, ethyl acetate ¥ methanol
To2 B3AY O AFo 2Yd disle wEE U 43 a3E PAs
Mot (2" 4-1). 13 8o & wjFEuy 4% 53 2 28 1000ppm
2 A Fz ethyl ether 2 8ollA T B4 S B o]F T 23} EHo) o] g3}
Aot 23k B YA M= preparative TLCE Ztzte] Ry 38 #sln g 29
o 28& Bol AP B4 FAsAct

n-Hexane
fraction (24.5g)

Flash column chromat.
| I I T

n-Hexane fr.| |Ethyl ether fr.|| Ethyl acetate Methano! fr.
(Fv 0.5¢) (F2 17.9g) fr. (F3 1.1g) (Fq 0.72)
T

Active fraction

Preparative TLC in n-hexane:acetone

| i ] { | |
Fn Fx Fas Fos Fos Fus Fr
Rt 0.59{IRf 0.45||Rr 0.35|]Rr 0.31}|R; 0.26{| R 0.18}|Rs 0.06
]
Active fraction

39 4-1 dFFud 434 24 29 34 RAR
3 A Ry 045018 &4 o] wiFFiubdel A & A4F EANE B

Aed (E 4-1), 1AL o] By o] 4% 24 Aol FaH AL Y
Bhi . it
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E -1 933 Ug 234 23 2 AAAY & 2y HRES

Ist Fraction Fi F2 F3 F4
AZEN (%) 0 100 0 0

2nd Fraction| Fa F2 Fz Fou Fx Fos Fz

4583 (%) 0 100 0 0 0 0 0
* Bioassayed at 1000 ppm

84 BY(Fp Ry 045)% GC-MS(E4Y =3: SPB-1 cappillary column -
30 m x 0.25 mm, Injection port temperature 250°C, Column temperature -
started at 150C for 3 min, increased with 6°C/min, and maintained at 25
0C for 10 min)2 #¥AE A= molecular ion peak’} m/z 21814 “elwtch
(19 4-2).

oiadines Bcan 783 (10,457 eI
100000 . TT6-¢57 wlal 1 3°15°1. -

%0000
80000
76000 |
€6000
s0000

’ sa000.

1. 30000

20000

a0y

- 0000
<

el
Q200 210 220

o
/-~ 30

a9 4-2. &AM el 3FE9 mass spectrum.
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¥ g4 Py BC-NMR 24 Ax: g4 240 g2 1542 2: 3¢
o] &ql (& 4-2) Iy ev, 'H-NMR spectrum< 1.18(3H, s, -CHa),

o
i

® 4-2. 84 229 “C-NMR spectral data

C 8 ¢ (Multi.)
1 37.42 (t)
2 33.78 (t)
3 199.10 (s)
4 128.79 (s)
5 162.15 (s)
6 32.90 (t)
7 4583 (d)
8 26.89 (t)
9 41.90 ()
10 35.81 (s)
11 149.12 (s)
12 2067 (q)
13 109.20 ()
14 2247 ()
15 1091 (o)

1.75(6H, s, -CHas), 1.0-2.9(10H, m, -CH2), 248 (1H, m, >CH-), 4.76(2H,
s,=CH2) 2 UEtRth old3 & A#AE AR dojad 84 28 CisHeO
9] 4,11-selinadien-3-one (@ -cyperone) 2.2 ®3zct (28 4-3).

22 W i3Iy og 4% 84 829 e-cyperoneo] 1, 23 F A
A eFEZ U] geld A7 AFE BYd e YFAEAEY 328 ¥
H oz &R/ derts A4 2T o-cyperone EF EIR
TLCol olsiA] Aot 2t wiFFuvhd FAAA 848 294 44
10943 48 WolEe a-cyperoned] ¥ + Uit ol Axes Fe
ol9je] e UFAEA U wMFFrhde] g 4F IAFHE @ -cyperoneo
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9 4-3. 22 A E2l% 4,11-selinadiene-3-ones] &3z

old & E24d 7tsdel & Aoz YAHUL

Atz EE =0} A& sesquiterpenic ketone 229 2] FAL Hikino
S (19670 s Hx=z o]Fo)Art. HZd| Dadang § (1996)e =}
(Cyperus rotundus) 7oA wWFF el A4F @Xo] Qe EAL F3)
i o] 4ol e-cyperonecldt B AT v B AgdiME 27 4
goll M Auiso] %zx2 o)4=n Ye FH¥a HAANM F2H HIFTH By
AlM wFFude] o= Hxeo AF FHL RYAvIE, BE
3RAY  a-cyperoned] #HHol UARE gnse FASAG F S U
A FRA NP FE2E ¥IFY 2YS FFoM 2YF a-cyperoned
BFFLR 8o FAlel TLC ¥A4% Az w27, R 0459 « -cyperone
o] ¥ F& v3AH 2YdME vedx ¥ttt ol4de] AI}E Dadang
5 (1996)9] Buste Hold AR oA AY AMEY Aol & Aoz
A2tdd. Dadang § (1996)2 FFAE Axulrol i A Fe)M A4t
A EAJE YA Fzx2 o]&HI de Fxoln, B APAA AL
Fiae 8 vt gf AgeA Fxz Auislo]e A Aot ol
B 874 Aolrt Ff Ao Aol2 Yebd Reoz Aztdr
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e W o2 a#4E Jeds F8 2EEE atractylone ¥ olE9 &
=AMEZ A At (Hotta, 1989 Anonym, 1996). 2 & A7t @ -cyperone©]
22 U &HH0 Ade AEE oA Bad ust o 2Y 23
Wolle  a-cyperone®} FE Hog ¢ HAHEE a -selinene
(3,11-selinadiene)o] 3FF5o Ae ZAoz g2 ded, of Bl 4sd
749 a-cyperonel2 HEL 5L o & Aoz AAHY

e 2 dxulAobd 22 AF M a-cyperoned| ZEAo] o uy
A AAe FAY, & 48 ZFGA B viel 2ol ag-cyperoned wWlFF
of B¢ & 4% %% vehdlxz Aok detM e -cyperoned AE A2
e FY AEY A SHFEY e oS siFAY Ao A A
A2 Haaksma % (1992)& 434 WM a-cyperone ¥ 2 FEASE ¢
A ee 2ug v Qo

#1274 Dhelwangin

1FAEA 2 249 424 2389 279 ZF9AE HdF: =48 24
g FoiyE3} (Labiatae)®] =3k (Agastache rugosa) B34 28 o= 2
Z 84 £Z(phytoncide)ol FHEAUE 7HsAel 71 ZA debgcl ol
w2t 24 249 2 S Az

29 7 FAHL A9 W FYF Yoz dAA &Y 2yS
Flash column chromatographyol ] FAe] @& o8 £33 o2 247
o0 olE ZA4E AAsz, Aol HAY BHE YA Preparative TLCO
o3t ALYt o5 AAHAG (28 4-4)
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n-Hexane
fraction (16.3g)

Flash column chromat.
Silica gel 70-230mesh,
(250g)

| I I |

n-Hexane fr.| |Ethyl ether fr.|| Ethyl acetate |} Methano! fr.
(Fi1 0.1g) (F2 10.5g) fr. (Faz 0.6g) (F4 05g)

i
Less active  Active fraction

Preparative TLC in
n-hexane:acetone (85:15)

l t [ 1 i

Fa Fx Fa Fa Fi
R 0.44 Re 0.15 R 0.11 Rs 0.07 Rt 0.00

l

Active fraction

3% 4-4. F¥ EAsE 4z B4 B A 24

23 8|24 23 163gS flash column chromatographyE EsiA Z44o]
e 4% &of 2 800mIZ BEAA L& BHE 2000ppm FEANAM A
248 AES ZAn Fp ethyl ether ¥ F3 ethyl acetate BZAME 54
Bl R3tad F, WY SolM #4x 338 BYY (E 4-3). 28y o] S vy
YoM o] old F oM HAgo] vetEd ole oivlx 84 39
4 AEs F £ 5o SHHW] WEL Rog AAHAC dEA
olg ¥ &£ 2£8& 7yl TLC #4389 Z spot®l Ry gholl wet 343t
Az 84 AAARsAY. 2y TLC 240 9§ 23 HAANME ethyl

ether 2802 REE o] o4 AL UAAE £ U vHH, ethyl acetate

b
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E 4-3 3¢ w34 2Y 2 gzo) gy AdANE

A B (A TAE, %)

A2 PR A [AA [ O9A [ 52 [
Slo| 3l =z & A [oa|MF
0

0

g
P

Az

R

A A
T

9 00
0

0 0

Hexane

< DO

0 0
0 o] o o
Byl | 9 | 35|30 |20 |65/ 8 |60 |10 0 |0 |0
ether I Vis|10[ 5 (407 5 [10] 5 | 1020

Ethyl | 9 |45 |70| 30 |8 | 75|30 | 10| 10 |2 |o0
acetate | 14 145 60| 0 |60O[ 70| 0| 0 | 30 | 100
0
0

9 0j01 01010 0 0 0 0
14 0o} 01010 0 0 0 0

MeOH

‘AR ¥ = 2000ppm

FolMe 4z Z4& JehAT (B 4-4). § TLC #40 @& FpE ¥ &
3o Fu7hale o= #A Fzd daidz 42 84& Jehli G
Fuol R 0440lME 448 u£ste 629 Fzel st dN2AS Yeh)
Aok B Ao wE dAduAse F2 GEFG Fxd s =24 dErd
B, BPPA R =avkey FeME EHE BolA Funh =g A% B
AEHE Bad ZA degues 548 29 5, A7, AAE, XA
MEe e ¥ 2F7XE 2 A#7t ALz AU ode A 2 F
of 424 £dcl #islol ASE AsA Axtetd FRen, o 4z 54
S FAdgzol vt e B B4l A vy =¥ HF2 e
oot} ol A=Y F4 ol AFHE Boly LS e £ BHO)
Rt
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B 4-4. g 834 42 84 £¥9 TLC R 4z 84

vy iia]} 4 2 2 F (dAurg, %)
Fa 6 |40 30| 0 |7015]|10]|3]| 21| 01|0
Rr044] 14 |50 |10| 0 |4 |3 |10 |3 |2 | o0]o0
Fx 6 ojolojolo} o] o 0 0|0
Re015| 14 o fojojfo0ojo0| O} O 0 0 {0
Fx 6 olojojojo] o] o 0 (0|0
ReOIL} 14 JolojJo|lo|lo] 0o} o0 0 0|0
Fas 6 ojJofojlojlo] o] o 0 0|0
Re007| 14 {oflojolojo]| o} o0 0 0|0
Fa 6 olojlojlo}fo]|] o] o0 0 0|0
Rr000| 14 |O|lO|OJO0]|O}| O] O 0 | 0}o

‘A& %% 1000ppm

Jg

[+]

g v 3A B oA odojzl Ry 0449 A FR 3 Fz UL
GC-MS, IR, NMR &4 F22 AAsdc GC-MS &4 ©tE2H o] &
o X= AdE B4 AL AYF 2HMEYA Exol& (M) peak”t 224
AAM BRHAG (29 4-5).

8 'H 2 "C-NMR 2#=3d tgh A3E E 4-5¢1 Jdehuidc. o4

o ZAzzRE A AFELS CpHi0:dl FZ24E& ZE  4-hydroxy-6-

He
e
p

e

methyl-3-(4-methyl-1-oxo-pentyl)-2H-pyran-2-one (dhelwangin, 2198 4-6)
o2 FAHAG.
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e

iE8
821 153
63 .
181
<2
28- b
3 ]5
55 69 |9 ljs 140 203 21‘1
;JJ. DA RSN U o O O i ‘
53 183 153 288 258 382

a8 4-5 oA B3 428AHL e 3¥E 2 mass spectrum.

Dhelwangin 19691 SdojA A=ulAletat A8 Pogostemom patchouli
2RH Hzx2 £ FHIUEY (Klein® Rojahn, 1969), 2} o] Iggee
Aol izt A7 @A) Ae Aoz BudHAdd a2dY 2 o)xz dHxiz
A 7] Edol Az AL /IR e BaE o7 gk
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E 4-5 FgolA BT 4z 84 BZ 9 NMR #4434

Carbon number dc du (multi, )
2 181.25
3 95.40
4 160.90

4-OH 16.88 (1H, s)
5 101.48 5.94 (1H, s)
6 168.75 .
7 20825
8 39.69 3.08 (2H, t, 7.6)
9 32.79 154 (2H, g, 7.1
10 2773 1.61 (1H, m)
11 22.58 0.94 (3H, d, 6.4)
12 22.37 0.94 (3H, d, 6.4)
13 20.60 272 (3H, )
H

Hj

a2y 4-6. 2o 2T dhelwangin®] 3Tz
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#1372 Dehydrocostus lactone
Z53te 23

(Saussurea lappa) B|=4 28

= 2 2 FR FxEA
d A2 4z ZFAE Jebdo] koline 3 #F st5Aol o)
F =A AAHAUL. HFA ol2RE Ax g4 29 B, §HL A=
At
kil

A %o ZRE n-hexane F¥L <1 ol2 flash column chroma-

tographyollAdl SAo] @& &) 52 4719 2HE& AU} (1Y 4-7). o
Z ¥3¥-& 2000ppm &

T

g oA ¢ Fze diF AdAY F GAAES
zAbS o

n-Hexane
fraction (22.5g)

Flash column chromat.
Silica gel 70-230mesh,
(250g)

|

I I I
n-Hexane fr.| |Ethyl ether fr.{| Ethyl acetate Methanol fr.
(F, 0.3g) (F2 16.3g) fr. (F; 1.0g) (Fq4 0.6g)

T
Active fraction

Preparative TLC in
n-hexane:acetone (90:10)

]

Fa
(R 0.36)
l

Active fraction

Faz
(R¢ 0.11)

a9 4-7. 5% EAste 224

4 B2 29 34 AR
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S0 B8 4788 2Y F ethyl ether 28 & A Uiz 3749 g
e A Az 24E e gt (E 4-6). 2 ethyl ether £ 3
€ AH2AF 2ol utgolst A7 el dialM 0% L A nAEE By
oo, agtel 7tutF, £, 3, AAF dAT 40 - 0% FE2&E g
Hol 42 84 o] Fiso] A ZstA AAstgh

® 4-6. 5 v|34 £99 ¥ Fxd diE FIdAHaH

SEE- 4 2 A o (FAZAE, %)

£ "éf R EHIE R R

ToiEs 9 (e o | |2 |2 R oy |E

2 0 0 0 0 0 0 0 0
Hexane

9 0 0 0 0 0 0 0 0
Ethyl 9 40 |50 ) 0 9|9 | 70 40 20 0 0
cther 19 125 (a0] 070|755 |50 10|15 0]0
Ethyl 2 0 0 0 0 0 0 0 0 0 0
acetate 9 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0
MeOH

9 0 0 0 0 0 0 0 0 0 0

‘HA ¥ X 2000ppm

Ethyl ether 28227 HE 24 & F A& 3¢ TLC €4 2+ 2
7hel 2o dojzled], o5 WE d4x 84 FA ZA3e F 4-77 2o
& Faol Mel® 2% upajole] g dx BHLS B5%2 ¢ 2 A74E
BR3, 2%y A =2Fo dstdM T 30 - 50%e 4x&& BJd 2y
#M e Fr ethyl ether 28X 74714 s ZAZzdde 22 Fa 28
Bl we 42 53E 29d 9Hd, sfgel disiME wtoje] adE o

89



# 4-7. 53 ethyl ether 89 TLC RE % 84

ey |A2F 4 2 &z B (ATAE, %)

F lanl| g |49 B}OTA,* ﬂg] 7/%3} x}%ﬂ 01??% nE}z;;]Z o2

Fau 2 | 50|40 |3019({3}|10}{5]1|2]10]o0

Rr036| 9 |40 |35|20|8 |15 10| 30 | 10 0
Fo 2 0 0 0

ReOI1| 9 0|0 0 0

‘AR ¥ % 2000ppm

Eh o

Faol &4 23 dg GC-MS 24 ZAze] m2w o] 3o g
Ae dx 44 222 23 24EHAM #ato]l2 (M) peak7t 2309014 @
ZHAD (2 ¥ 4-8).

1634 -+ - e e e e me e vien —— e s
. 158 238 :
i i
- 91
ec- -
i
.: 79 )
624 185 ‘ .
i 45 ' 1z ‘ 159 A )
i Tsf . 131 20
40+ ' o R
73" 173 a1s .
20~ 67 . 185 -
SLLL‘).LY 4, et TRy Al g .5 bt 1 e e e e g e
se . 180 158 2ot 256 3832
' %

Y 4-8. BgoA g 4284 E e 3¥E Y mass spectrum

0



3 IR, 'H 2 “"C-NMR 24 (F 4-8) 23 52 Zdsl 84 2L

Q

f

CisHig029] 4,10,11-guaiatrien-12,6-olide (dehydrocostus lactone, 2% 4-9)2.

2 F3EA
E 4-8 SFolM £ Az ¥4 22 NMR 43
Carbon number Sc Su (multi, J)
1 4755 292 (1H, m)
2 30.24 1.94 (1H, m), 1.88 (1H, m)
3 32.54 2.54 (2H, m)
4 151.21
5 45.07 2.88 (1H, m)
6 85.19 393 (1H, t, 9.3)
7 51.97 2.86 (1H, m)
8 30.88 2.24 (1H, m), 1.42 (1H, m)
9 36.21 2.48 (1H, m), 217 {1H, m)
10° 149.18
11 139.70
12 12013 6.22 (1H, d, 35), 5.39 (1H, d, 3.2)
13 170.21
14 112.56 49 (1H, s), 482 (1H, s)
15 109.53 527 (1H, d, 4.3), 507 (1H, d, 4.2)

‘Interchangeable

a2y dehydrocostus lactone®] 4tx A& o] dhelwanginol vl @
i g Ao AAHJLNE EF31, olg F 22 &4 oj&=Hn

.
VE F718A8 v o= AZelE £33 @ 55T FxoH, £ 9

e
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g0l 4z AL VAR e A = £ H4ES B3l Hgoez B

29 4-9. B3 B8 § dehydrocostus lactone?] 37z

Dehydrocostus lactone Ukita (1939, Hikino SolA 21218, 1964)¢ < &)
A ekx2 Al Eo] & costus 22 (mokko) oA @ A Bz FAEHO B

HAued, ASAAE FF A3 de 242 B3 9@ vt ok Parker

K

T (1990%= #H I 6-pentyl-2H-pyran-2-oned T Hdle dde RS0
25 T EA4ol dvn Bxdddch aeju ojejg 54 oldelx Ax @
ol dgol & dFA #eHo koline EF2M 9 dL g AL 3¢ 9
271 A& Aoz Alzdh

A4 Acteoside

43} (Scrophulariaceae)dll £3tE  A¥  (Rehmannia  glutinosa)-&
bipyridinium#l &} ¥l €A A& A paraquatol et 22 WAHL w
thool3i g WA Lol A U WA BHE -0 o Rolgte 7 (Chun
5, 1997a, 1997b)e]l & AFxbel olsiA AAE v Az, 2 7HSAE AF
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b

4

He

HEd o#A B & vp Ut olsh & o] BH B9 R
ok #d 229 3 &F paraquat WA FE9 §4, W3 ¢
7% R paraquat 843 29 o8& WA sl¢ Fa3 skxI}
& Aoz Ay
2o FAHUHE FMLoDE HFet 2 Pol FH3] HAMYT F EE o
A8ta, Algol €3 ANE F AY F5EE &vl(acetone, 1%)9 AR
B4 AM(tween-20, 0.1%)E AM&3te] Zde] 252 syt M2ld 2ol &
280 T 39 F 2@ GFE Hristn ALY AAF S SHsA
E AYLe £ 1/4AY 3wE oz $estg o, AMxA paraquats ¥
& (998%)& Alg3ch U2 A¥o TH I ALER Yyo AY
stk 2A Z3 Q0] fFrol Wil paraquat 25 - 200 ppm 2 91 -
100%8] 4z £4& dehdidod, AF 34 F2 28 2% ol¥d &Y A
2] 2 paraquat?] A S4o] 93] AAHAYL

4 F2E9 BYL 34 ©@E &uE ol & £a¥ez BuinAHEE A
An Zzie] RS 4Ulg 2 wyez FAAd o) e B 2
o (2Y 4-10). 1aF 28] A3} ethyl acetate ¥ 8=} butanol oA S
Bo o]5g Rof 2a Bdef o]&dtdrh 2 M E silica gel column
chromatography oA ¥]&9¢] t & choloroform-methanol &% &g o] & 7
Mol B8 A3 4 2YS HAAT 236 - 74 £YolM BHE B
ool Wi Fx FAHE AUt

#d 230 WP 7= P GC-MS, 'H- 2 "C-NMR #4402 Yajs
Ack. GC-MS £4o] g »F 2HEYAM Exto] (M) peakE 6249
A gasigien, 'H- 2 "C-NMR 24 A%E CulHxOsol 322 w84
g (B 4-9). oz 2 4 ZFHE uigez HAY I

tlo
2

Al

4 M

71

I 4

32

SU

14

3,4-dihydroxy- 8 -phenethyl-0O- @ ~-rhamnopyranosyl-(1—3)-4-O-caffeoyl-
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R. glutinosa
(563 g)

Aqueous layer

Extracted with 6 L of methanol
twice. Concentrated to remove

methanol. Added water to give
700 ml of the solution

Partitioned sequentially with an
equal volume of hexane, ethyl
acetate, and butanol twice each
solvent. Concentrated to
dryness. Bioassayedat a conc.

of 5000ug/ml.
[ | | |
Hex. layer EtOAc layer BuOH layer Water layer
(LF-1. 12.32) {LF-2. 0.72) (LF-1. 6.0g) (LF-1. 25g)
Acitve Acitve

Combined the two active

fractions

LF-2 fr. (6.7g)

Silica gel col. {260g)

Eluted with sequentially with
500m! of each of CHCi3~-CHs
OH(95:5), CHCI3-CH3;0H(9:1),
CHCI3-CH30H(8:2), and
CHCl3-CH30H(7:3), 25L of
CHCIl3-CH30H(6:4), and 1.5L
of methanol.

Divided into 7 subfractions.

Bioassayed at a concentration
of 5000ug/me.

[ ]

I

I 1

LF-21 LF-22

LF-23 LF-24

LF-25

LF-26 LF-27

(3mg) | | (150mg) | | (85mg) | | (84mg) || (0.6mg) | | (2.6mg) || (1.7mg)
Acitve  Acitve
2% 4-10. Paraquat £24338 #d €3 £ 34 4=




# 4-9. AgA g 24 829 'H- 2 "C-NMR 244

Carbon No. S¢ Carbon type S8 u(Multi., /)

Aglycone 11 13143 C

116.28 CH 6.60(d, 2.0

O e W
[
o
o
(]
o0

117.09 CH 6.58(d, 8.0)
121.25 CH 6.47(dd, 8.0, 2.0)
mm | ow (a0 0
B} 3653 CH: 2.70(m)
Caffeic acid 1| 12761 C
2| 11519 CH 6.96(d, 2.0)
3] 14955 C
41 146.78 C
51 11649 CH 6.69(d, 8.2
6] 12321 CH 6.86(dd, 83, 2.1)
al 168.27 C
Bl 11465 CH 6.18(d, 16.8)
| 148.00 CH 7.50(d, 15.9)
Glucose moiety 11} 104.15 CH 428(d, 7.9
2] 17616 CH 3.30(dd. 9.3, 7.8)
3; 8163 CH 3.72(t, 9.2)
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Carbon No. dc Carbon type & n(Multi.,J)
Glucose moiety 4| 7052 CH 4.82(t, 9.4)
5 7597 CH 3.44(m)
6| 6231 CH: 3.54(dd), 3.42(dd)
Rhamnose moietyl| 103.00 CH 5.09(d, 1.6)
2] 7231 CH 3.83(dd, 32, 1.8)
3] 7200 CH 3.50(dd, 9.5, 3.2
4| 7374 CH 3.20(t, 9.5)
5] 7039 CH 3.48(q, 3.1}
6| 1844 CHs 1.00(d, 6.2)

B -D-glucopyranosideo} ith. old] w& & FxE 29 4-119 Jedd
T}, o] 3}3HE & Birkofer ¥ (1968, Sticher$t Lahloub, 1982914 A} 21-8 )9

H

CHOH

2g 4-11. A FolA £ 3 paraquat 83 FE EF 72
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A3M Hzxz ¥ FHHA acteosidestn HPFHUSY, Andary (1982,
Stichert Lahloub, 1982914 AN &) ¥x e AFoA verbascosided] F&
2 ¥ b dey, o F gL T 22 AR on, old o}

% WHE acteoside’} Ao 2A $AHAE A HAU

Acteoside®] 4g] ZAL ol Ur ZAoez BIHJY (Anonym,
1996). ®3& 29| o2 dFME 339, A% &3 (Schapoval 5, 1998) %
gt oofUdt I S4& ZAZAIe A ¢ #$4ks 33U dvdn B3 (Xiong
5, 1998) H71% sch

2ot
4% UF 42 B4 22 F 484 5% 429 94E AW in vivo
Y 23 Qoin BHEZVE Y 4Pe B o W& E v o

Rk
A 2g9 #ga=Ed e
4,11-selinadiene-3-one (@ -cyperone)°lt}. Koline £d2 A= 4% 33 E
Bl Zao FHEHo  AE  4-hydroxy-6-methyl-3-(4-methyl-1-oxo-
pentyl)-2H-pyran-2-one (dhelwangin)® &3] $H ¥ 4,10,11-guaiatrien-
12,6-olide (dehydrocostus lactone)7} 2 FAHACH FH vjxdAd Az
paraquat®] 28-S E¥AI A7l BEEAM Fo=RE 34-dihydroxy-

¢ 23 Z4¢ By g23le #FF 9

B -phenethyl-0O- o ~rhamnopyranosyl-(1—3)-4-O-caffeoyl- 8 -D-glucopyra-
noside (acteoside)’t £ AU,
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A5 Az BZY #A&

A1A ol A =
#1272 Chlorophyll &%
A3H AxL F&
A48 A EA A
A54d A9 7

(2
t;o{:
N
b
o,

a8



e (8, S5, )3 Fx (F, FFAY, 22D F2 2 208 e AR
€ % petri disholl #F3tgich @F JF HEH FaAst Borslr] del AA
GAE B4 (001 - 05M)3HH petri dishd 3mi¥& Hstzn, ¥HE ¢
25T A&7l Yok %Al M 79 Fol & AEH 22 Lolg g 24}
st HYPL 4Rz HAEAT

AE7] Ao A YL Bl AAsAT X AEH Fx F
F v Az FAE =EY] 29U ABRE, 55 T LEY0] @
2V XEC #AZHAG AF F AEA 1 - 247]d) ZE2HAS W AP <
AE 01 - 10 kg/l0a #E22 EF Astdct a4 Azl F 24604 4
FAEA A4S T 4% JdAE g EAEAT £ GA HHF 1099

BAFTE 2AEI T3 div] 48&E U

3

T BEE 2 NYE F A2 EAE Hol: EFE Hx FAE VT

zA2A NEated UM dA FHetsior & Fa
A7 24 F9 stitolrh olo] wre} koline EAE Awrd Az B4 g3
€9 ol A, A& A A ¥ {7 MY €4 F& AEAG
Dhelwangin® dehydrocostus lactone® 2§ ZA 21829 wolo] sty
A8 735 vdehdx gt (X 5-1). & F 38 2F Ay Hau 329
05M &M= 283 Fx zbzh 3% tisted MF o} JA g B
olA] grstth =g ZEF Az oo Aol YUUL ¥ ¢ ol HET}S} F

o
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Q2T AojelMxE oo distdAE A AAAE vehlA Ford
T AYEY woldAFH L A Qe Aoz IAHAL

¥ 5-1. Dhelwangin® dehydrocostus lactone?] %o} o=

Wold A& (Fx2e %)
Azza | A ?M%;E g HES
} oo
Wolsee| = | om | BFH|ERA
05 0 0 0 0 0 0
Dhelwangin 0.1 0 0 0 0 0 0
0.01 0 0 0 0 0 0
05 0 0 0 0 0 0
Dehydrocos~
tus lactone 0.1 0 0 0 0 0 0
0.01 0 0 0 0 0 0

gH BE v £ 2% B HE vRE 239 FEI Lot T ASH
o] 1 - 27l 22€ AS7] F EY Mo @& A% JA 54 x A3
et @t (R 5-2). oAl HFe] 4 #AF Fode ZFd oo
ofs] FAE Holx ggter, M 108F9 AT AdAM T FHd y
gt A A 2HE ZE & AU

ol4re] A3E dhelwangin® dehydrocostus lactone ¥ Aol z&&E Z
PoldAH L MY Qs AL ovlsin, olo] uiet GAY FF FAE ¥
7b obd APAE Tt olFofRn USE YHERA AL ArtE] FUo ot
A olE 2o AL Ao AoME EFMHo] oid ZEAMAY A4A
29 sigo] B} v AT Aoz AP
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# 5-2. Dhelwangin®} dehydrocostus lactone® AB57] 2glo] 9o &
A5 &

B5AAZ (FA2Y Au] %)
5 o 5‘{3’}%5 2 2Fx
AUEE | (1g/100) k] m‘}%&} =
Mo gss| % | o9 | TRM|ER
0.1 0 0 0 0 0 0
Dhelwangin 05 0 0 0 0 0 0
1.0 0 0 0 0 0 0
0.1 0 0 0 0 0 0
Dehydrocos-
tus lactone 05 0 0 0 0 0 0
1.0 0 0 0 0 0 0
A A FE 1090 AAF FA)

#1274 Chlorophyll &2

T 2 SFF FAE vermiculited] TFF3te] A2EGol FEE iz A
SA A ol FRO st HA %AE 10 mMo M TE FFEoE 4
24 AAd] dtqd nF BF MY, o]ES 24 =P FAUC AA A

39 Fo ALY ES 788t chlorophyll ¥F< FAsIF. 8 4&
ol Aol 29 chlorophyll &l 71X+ FFS ZAE 01 - 10 mM #
oz oAl M AEAE A Ml AFe] F 243 & AN 45

A

M A

>

121 % chlorophyll J’%“—% ZA3te] AEstdch F Al Ad 44 28
T, 1254E-m?-§ X2 kg ot

Chlorophyll #&& T3 £+ A< 01g€ A2 F 80% acetoned 7}
8t homogenizedt ¥ Whatmann Nod2 9 E SsiM od3s 3 23
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22 I0mlZ2 Z2A3}AY o] F 2mlE #H o spectrophotometer 652nmol] A

F3=E FAAHG

2. 2% ¢4 1@

%A g ¥ ZFdl di@ A3 chlorophyll 3 WEg 24y =
kAl o sfA vEluE chlorosis £ necrosisE 33 E 2l -2 chlorophyll
#FE FAY22A zAEAG. S8 Jdele dEAY HEYE AQG AYAQ
paraquat A& FAA oF 82%, S5 FNM o 67%9 chlorophyll ¥ & 1B
ole HZ =A% Jeed, dhelwanging FoA oF 75%, L5004
oF 84%° HZsE JeguiAc (B 5-3). ¥+A dehydrocostus lactoned F
gl ¢ 71 -713% Az vixd HEF B4 £ES AT ol
A3} E dhelwangin® 24 o] dehydrocostus lactoneol ®]sled 2kt Hche A}
A& At A& 8 g olval, dhelwanginel iME sHEF Al B0
el FH HE Bo o & 8L e dgAo] ULS HAdF 4
#2 JAAH=HAG

B 5-3. Dhelwangin ¥ dehydrocostus lactone®] 2 2glo] &
chlorophyll &3] w3}

Chlorophyll &3 (mg/g fr.wt.)
ANeed Ay E - .
F(FE3E) 2 (23 E)
Dhelwangin 10 mM 0.70 (25.4)* 0.43 (15.6)
Dehydrocostus
jactone 10 mM 0.79 (286) 0.73 (26.4)
Paraquat 0.1 mM 0.50 (18.1) 0.92 (33.3)

() A g dgg
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€ Reoz Azdd agdx E75n AU &

she 24 2927t old@ 29 Aal BAL Hol: AL We

UYetw ot (& 5-4). & dhelwangin® X2 % Z7te} @7 chlorophyll %
€ % Add #AIYel T} S5 RFEAAM gaHE A FPoled,
dehydrocostus lactone® -2 A& Yel ot F 24 5o 2 2AQ
of Az BHE Yetd AL F A 24 25 44 2dHo I 2
#dol g AL dxHoz ougd 3 odzA uAdYy Az
paraquatE Fo] &1& A ¢ HFH Ax 4L Vel Fsed oA
/39 FUNgAM AAHE HxY 55 Adsty] gEolch wat FA <
e ol FPAHM M 2E Ad AdgE 0 FLAHL Bole
Reg Aztdd.

of

8 F €2 4 =1 E2FA  chlorophyll o) 7ZlxlE HAo)
dehydrocostus lactone®] ¥]&te] dhelwangine] 2kZb ZH3tAl vebuAl A g
AY ZAne} T3 FFE vehuigioy, 2 ok 4 239 g HE 7

o Abole A Ut @gioh
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# 5-4. Dhelwangin 3} dehydrocostus lactone®] & R 24449
chlorophyll &2 7 il o Fd

Chlorophyll &3 (X2l div] %)
Aegy | MEES % =3 .22

2 s 2 S

0.1 846 82.1 92.3 843

Dhelwangin 1 20.4 336 573 679
10 269 307 52.3 52.1

. 0.1 923 76.7 100.8 102.2
Dehydrocos=| 28.1 51.1 86.9 64.4
10 30.4 406 488 433

A3E Nxe +F
1L s 2 9y
Vermiculiteol] A} ol AJZAIZ T3 &4 Al £24& AT ¥ o8
2FH A% 6 mmo & UL VEU Petri dishol & HH 5070 (2 0.1
29E Y3 1% sucrose, 1 mM 2-(N-morpholino) ethane sulfonic acid
(pH65) &3 & 7 mlE 7Istdt. A3 dAE 3538422 454 (1
- 10 mM FE22 MgtArh. A A F 10A1%F T G 29 25T
M AN F SF & Fo AERE FAHEHT o]F Al Zuer A
HExo ¥stE &Aste Age AEX gTe] Xol& o] olF <ofAd o
T =% ¥E goz A

2. 3% 2 2%
AE Ay AzxAs AE BEAoR Hol HEFY olgyyo] Qed, HFAH
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F EAE 44 A F F zAle] odiM ¢ 2w ako] Bzt YElUE A
S2RE HE¥Heo EAXo Ht}l Z Ao AAHAYC. old wal gy
3] A paraquatE FE Fol] wstE AL JTFE F HHY A3

(1) Dhelwangin
Dhelwangin @] ¢ MEd §&& o A dAFy Axx Wz
B T 5-19A ¢} o] F 4 A UM F AL A3to] F7Hg o
24, & A A =Y Fue ¥4 AzEvt FdHE 42S A
t}t. 53] dhelwangin 10 mM HAME F A & 274 FAsA
Ax=rt ZdsAD 28y 1 2 0.1mM Ao JdoddE e & 1041247t
2 ol A F7HE HoAT ImM MM E HHF 24X s 10mM

“—{—  Dhelwangin 0.1 mM

2l
<
. LY
. %
. kA
LYY
LI Y
00

a5 O Dhelwangin | mM o
s-+-QO-=-=  Dhelwangin 16 mM e

Conductivity change (mmohs/cm)

Light exposure (h)

18 5-1. % Z27HM 9 dhelwangin Azl W& F

g U AAERE
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TEHA ARE7 Frtsdd. g Mo g dES
A5 A o3 Az o] sage] wa} veides dde
2 AE W Axdoel uid £9 Fo2 ¥2HUL L BAFE Holt oy
3 Z#2 BY dhelwangin Hale AZY @& FAA7IE & 9%
840l AeE vedz U

g o UMY dhelwangin Aele F ZHAMSE 28 A %
dE F =ddAe g & Aol YehllA FUS B T otYel, Azt
2ot &4 OH-?' U AxE S8 YEiUG (2" 5-2). ] A3
' UM chlorophyll g ¥sgtd A F /7 ¥R 2 2A2%E Y
Ehljo] o]2 mFo] B of FHPA i AHF2QA dgo] obd HHAHA
ol ol FAsgetn Ao

Ae Ao vxdd

7t Bree e

)

o

£

25 J}
O Dlclwangin 0.1 mM o
B Dhelwangin 1 mhi
— 0
= seec Qe Dhelwangin 10 mM
2 -
E
£ 15+
< O
0
: o
= 1 - e
£ "
5
3
3
2 s+
o
0
0

Dark condition ()

a3y 5-2. o A9 dhelwangin A 2]of u}
d dHe d4d &

i
[
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S5 @ MY dhelwangin Ao 23 FEx ¥z 2

4
wx
(<)

o W@ A% Fdss BE YL 2AY (2Y 53 3 F A 2ol
AAHE AEE F7hE Aol 5= e, £ AR ZHE EFsn
284 gt £¢ ¢ 2AN 344 BHe sz

A¥E et (29 5-4).

—0O—  Dhelwangin 0.1 mM
g Qe Dhelwangin 1| mM
+-==0O-+*= Dhelwangin 10 mM

20 4

Conductivity change (mmohs/cm)
G
1

Light expousre (h)

a9g 5-3. F 7oA 2l dhelwangin M glo] & L4454
4 449 A8d /%

ol’del AlHdEL dhelwangin®] &4 g F 7k AL AN F&

107



Aol AAe ¢ =

A AgolM dajd fEol #E3] FriEe A=

HE dhelwangin®] zgAo] FPA BAFA gL = e FLMAE 713
I A& 2EgE Aold EAME dhelwangin® A LAo]l Bg 2NEn 3

K]
25+
E
z ,
g
€
o -
0 15+
g
<
2
g 10 ~
=
1%
=
2
< 54
&)

«—{F— Dhelwangin 0.] mM

Qoo Dhelwangin 1 mM
ev=+Q-=>+  Dhelwangin 10 mM
JPTe Lde s O
Q- log

-
e
......

......

.....

Drark incubation (i)

aY 5-4. &4 ZAM2 dhelwangin A2 @& L5454

B AZ Atolo] 4

Superoxide+

d "

42 &

24 zolrt ke Aol MAE M FELS dubye
zeto] A2 sty Yee
2% %50l BAH7] dgFolth ojeig AL vl A Az A paraquat A 2ol
M ofF Z uelvEd], paraquate
48 F o] AAE Ard AP UL superoxide®E BETH
54& vehdin Q2 g Bz o2 ddtq FEol 1

H o olfze AE%e F4ste A3

BEE FAAA AdHe HAE ¢

108



ZHol HEAs nAEE 234F A2 Paraquat Aol @2 T g A
He] AdE % e 3 2A f%0 g2t F3aA 2olg ez o
At (1Y 5-5). & paraquat ImM-& H2lsti 2L ZAE A= A7
et A AME K20l 43 FUEEd ¥d, ¢ ZHAE Ay &
24MZt Fdell Axxeo ®slz AdE delda g o Axe
paraquat®] Z-gAdo] WA o2 F ZAle BHo] Yot AMHE wdsT
o 2214 dhelwangin® % 2P AejoM 2 o olug ¢ ZHAAME A
Exo 9t dojydz Ql7] wfFol dhelwangin® 284jo] FgA o]99
e 4ol BuHY UL HeHE GAF A Fe Aot

_,..
off

20

~{F—  Paraquat 0.1 mM

s Qe = Paraguat 1 mM

se=sQeses Paraguut LM (Dagk)
."’&

et
..........
.........
g
PR
e

e

Conductivity change (mmohs/cm)

':’.'...o.“.o.--—O"-..o ............................................ ?

0 ] T Y Y T T T 1 T T T 1
4] 2 4 6 |3 10 12 14 16 i8S 20 s 24

Light exposure (h)

Y 5-5. Paraquat M e2lo @& F g HH Az

fred 71Ae 29 8%

rir
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(2)  Dehydrocostus lactone

T Q9 H¥9 A&A K% 71X dehydrocostus lactone A2E B 24}
7o #AZ At (2 5-6). Dehydrocostus lactones & 27 shoj A
g F Y HEEE FE 4 A FUtEE AL B9 10mM
A e AYPF 1040 Ao Huxe TeEstan olF of ¢ Sy F7}
€ BEdd 234 ImM e sRedMNe He AFRE REA Friste
Z¥olNT, 0.1mM HeEdAMEe HeF 6A177HA] W¥EE xHolx gt o
ol Fo MAM3 Axx7t F7HEHA. ol o] dehydrocostus lactoned] 2]
7t % &4 AL dehydrocostus lactone?] =HgAdo] M E o] AHHo

USE vebd ez 44 = AUt

2 %8s 714

3

3o

—O— DLOImM
354 ---O-- DLImM
~—O——= DL I0mM

&>
"4

20

15—

Conductivity change (mmohsfcm)

] 10 iz 14 16 18 20 22 24

Light exposurc ()

a9y 5-6. F A M9 dehydrocostus lactone 3 2ld] @&
T 4 HUY [ /F
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H o A9 dehydrocostus lactonee] & FEH HaA Ko
7Ne 9%e B F zddAe 2 A9 Z solg vEhA gt
(198 5-7). Dehydrocostus lactone 10 mM X2 F 10Ae AER
16mmhos/cmZ £& T £F9 F A3 A Ro g 2o AcE
Bhd #olden, 2 %o ImM % 0.1mM HNME o]2l§ xole &A}s}
A ety

30
—{— DLOImM
_ 25 esesQrese DLImM
g wee Qe DL 10 mM
3 "
S 204 e I
£ -
\E/ ,..a“/ ,4"’
% Q‘./"""’ﬂ """
3- 15+ /;
>
3 10 /
2
=
A=
=
5 /
O g

Dark incubation (h}

g 5-7. & 2@ 9 dehydrocostus lactone 3 2o} up&
F 4 dHe d83d 52
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S¢4  dHAM 9 dehydrocostus lactone 2ol WE Hsld 2 &

ZAb 23 geAM e ¥E AN v ¢ Aolrt AR o & AT

o ZAst A % Friste A¥ES 249 (29 5-8). Y Ha#A &

EE 22 55 Ay =AM FY HEY FToll vlsiA gt doiA

= ZAgoldct. ey o =#d sl el dehydrocostus lactoned 2440

i A ol vlEiAd M Aold JElAl YolX  dehydrocostus

lactones ZF AHEF &3} AE o] A Kole HolA Fuo (1Y
5-9).

20
—{F— DLOImM
254~ Qemm DL 1M
s=osQ-re DL 10mM
20 -

Conductivity change {mmohis/cm)

Light expousre (h)

a9y 5-8. F zANAM Y dehydrocostus lactone 2 2lo w&

244 o ANy AN 42

O

19} e EAL dehydrocostus lactoneol Fg AE3 B2 g 79

AL 712 AR gt A4S Ued Aoz ¢A 9] dhelwangine] X

rlo
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[ Az FEAAIAE £ OB 5S40 USS AAE Aol Az

30
A PLOImM

2 O DLimM
=4
?—f O bLlemM oL i
= e
R
> T et '
i3 Lad
s 15~ ‘..-O e -
° o -
Z 104 o
4 o A“/,
SEENEE -

2 -

14 i6 i3 20 2

3

Dk incubation (h)

g 5-9. ¢ ZAAM e dehydrocostus lactone *2lell ©t&

S4+4 g A WA 72

A4 AE A

1. A5 € 9y
Dhelwangin® dehydrocostus lactone®] AX Al&o] 7%= 93¢ He
FxE 7HAZ AA3AY 25¢ A FAE AAE ¢ F4FS23d F
F3tn 3mld FHFE FUhslAd. 2 ¥ Feg239 YFE parafime 2
C M7l dadlA dFd Ft Lot AFAZHG. & =7 3
M Age Ael FEE 2ol Smm T2 Fuld Pdd e dx 8 A
€ 1% sucrose, 1 mM 2-(N-morpholino)ethane sulfonic acid

5 &38R 5 miE AHE petri dishol] 50788 & YUt o] petri.dish
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E oA o 2 & vidrle W 3lE B¢ wigd o2 Ao Ay gx
o] ZolZ dial caliper® ZAsFcl. ol =AY ol Lo g2 Zol
5mmE WA doA 32 NEA NFH ZHelg s, o] RE dhelwangin ¥

dehydrocostus lactone®] A|X Al&e] 71X FFgFo g g

2. 4% ¢ g

A EA &l 7121 dhelwangin 2 dehydrocostus lactone®] &2 583
A Ydetvdx] et (E 3-5). Dhelwanging 3 - 05mM 8 FEdAs
B AE APl dojutA] gtoyd, 11 ojste FRoME FAY Fdas
el Rl gettl. §3H dehydrocostus lactone€ ¥ EQU 3mMolA T A ¥
A% A AAE JERRRS ¥ 2 olste] FReAMe & d¥E 7AA &
ot ol Ae F B2 T 84 Aold AdoA dhelwangine] Bk 73
e AHAE UERY £ ® 7ol F B3 RF X A ¥ 71X
2 &g 3o F Aol &H 1 - 3mM FTEAM UEd ok Fx9
AA Ede ol EAY AXE AP AT R4S FFolgr] EoE 2
e v A2 JdAHUL

rlo

i)

2

-y

¥ 5-5. Dhelwangin 2@ dehydrocostus lactone®] Al X AlAtel 7] x)= <&

A % A ZF (mm)'

e g2 A EE (mM)
o | 3 1 | 05 | 01 | 005 | 001 | 0001
Dhelwangin | 2961 200 | 200 | 200 | <118 258 | S1os| + i
Dehydrocos-| 658 | 505 | 590 | 641 | 647 | 651 | 651 | 667
tus lactone | £1.17| £028| £092| +1.13| £148 | £1.44| £098| £1.42

T .
T EFUA

ul
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Dhelwanging] 2H& %
g HE2 H, g, &4, 229 422 Y 538 4oz sk
gd A2 TAE L ELo HFstn 2F B¢ e} AFAN & &
T2 FA(0.1% Tween 20 H7HE A E4 Ao ATt oafo] g
Hrte A HE 39 9 1296 g3 zAeid G

T Fxd e HEG 42 B AL 5T HE Ax (F, vpygol,
vl # 2, jojnsongrass ¥ blackgrass) &} 3% FdAx (kAR “ﬂ%‘% A
Bl E) 2 1F9 Az Fx (FEA distd AAEEn BA g4 g2
FAYG AZE AMREE HFean 24 JoA wol, ASAHT. Lol 25
F dAE 2% w2 fYsld 5 AYsn e & 3d € M F 13
Yol &2 =& FAHY dy ATAER 97 AEsdch

2. A € na

Dhelwangino] Yetlls ZA Azl A% €4 Ui & 278 v
Az A paraquat?t tiv]A]A AT, dhelwanging 2E R He)z ajold

& A9A S5 E HE3Y . Dhelwanginol] Aa F 390l 2AE s
g delMe n¥e HAgdME IA deptx] FRou, 459 Foa
T HEA ¥ d8E JeEdAY (8 5-6). £ E3le ol F 1§99 F
L A= & vehlic. 28v diR %A paraquat MElE H HA
g 2%l date] 7o gAY 42 aFHE YEhiAT P FEE Fo
Jebdd oks) Aol ulE oks) wrgo] A ABEe ARHHA (Gross
morphology) 2ol W& Faligh JolE RAFAeE FALAeE - Y
o] e zojolM & Aoz JAFHY F 8 & 554 1 7Y

il

eF:
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€ AR 48 Fod Sdrde dAd arivt F3 el AAAY FF4F

oA AolE 7tAE F UL Hoew o

ﬂ*{

be

& 5-6. Dhelwangin®| #& o3 & (M2F 3¥)

o} &
oAl 2L ¥E

e 2 | e%s| = | =23

Dhelwangin 1000 ppm 0 2 7 4 3
N 500 ppm 0 1 6 3 1

" 250 ppm 0 0 3 1 0
Paraquat 400 ppm g g g 9 10

b E (0=F3, 10=%-AD

AR gAY ¥2¥e dz2 A F dF Aol A&d Fo degde 3
7 Bk olRAE HEA R dArt F5E Fol A8 HHr] dEo)
Au, =2e A Mg 7] veiwd &322 2F 2@ ALH7] g o)
t}, Dhelwangin® oFale L4249 ZoM we 2 Rgx|T 1 wel 7
A AEGNE & Hojzt AU (R 5-7). 28y dix <A paraquat A
2ol izt adlz JYPEHT AU ol AHEEL dhelwanging] &
#7} paraquat THE S AE4L 71A D YA FIode RS Yviste RAe
ZHgol vetve ofaje] Aol delM e utgAEGAWL i dig A
7b FA2E 5 AE 27 de FAYA 2ot ¥+ Aok

Dhelwangin®} #zZo oigt Ad€4d 2 Fxo AR Aold wa
HEHAT (R 5-8). F 6%F9 &7 Tz 3% FA2d dsiMes A
FE2 1250 ppm FFEAME oF 60 - 80% oFY Ax EHE BEJd UH
of Abz=Q FRate] iairE TEEQ 5000 ppmollHE 20% BEo] Adx
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# 5-7. Dhelwangine] 2t&¥ ofsf ¥g (M2yF 12%)

% 3’
94 2 vx
B 2 S F =3}
Dhelwangin 1000 ppm 1 2 4 2 3
" 500 ppm 0 0 3 2 2
" 250 ppm 0 0 2 0 1
Paraquat 400 ppm 10 10 9 10 10

e FE (0=F8, 10=SF LAY

¥ 5-8. o2y #HZo] & dhelwangin® % &3 (MadFE 3Y)

A x & o (BAE, %)
2 x
5000 ppm 2500 ppm 1250 ppm
sl 25 92 92 64
i R 99 90 83
Abx 3} 20 10 0

'sl23 52 FAAx 3F 2 Az 12 g3 3wE FYF

E3gre Yeplio AbztdlA 237 Azstdd AL & FAY PxE
e 2y FFAE dY F2EA FEHY AzAd dsiM A o] o
FolA7] Woloh dtH oz HEY ZAANHE A2AEL F5 olYA o
®7l A MAdE Fxo AGRLE nLAIIEE ofA APF Fol
HE LA FS A H4A AAEH AzA dstd AYEE B
oj4e 232 B dhelwangin® FEFHY B ddd Fzde vz
grdo] g wrdel thd Al Az diside Az AV 4 Aoz #AH

O

rO
Y
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U 4E] A5HE B 1FE AYdMe AHe ¥ 13geE 1 297
AL olojxlz glUed, AFE FEAME A7 Zase FZoiUT o
A% dae FEF2AAM Ede FE2FAA | 2A JdeEgd (7Y 5-9).
olgi¥t olfEe BHETst FPAZ o WA AX9 Aol WYEY Rog
Az ed, deyez e YFHL gz Mo AAY, EF 9 v}
2 o] EAstE wdel, FAA 2 FSolE AP xEsHo Qo] oA
A7t Aoz AFPe dsiM olFolHM A7V WEoz Yz
o m2bA kAl Y2 RE Aol =A olFolA £ Ut

E 5-9 o)Rrgepd FZxo] dy dhelwangin® A% &3 (HaF 13Y)

A4 2 & o LA, %)
2R
5000 ppm 2500 ppm 1250 ppm
3l 8 3 96 62 42
R 93 78 71
Ay 3 10 0 0

'shE 5%, B9 E 3% L Az 130 WY 3wE Wy

29

Koline 2324 A% #$AE& Holt dhelwanging &¥2bel =go) A,
dehydrocostus lactoned 838 FgoM Festn, o]Eo] el Az
44 S AEINIG F B3 25 ZFIdAEY HF 54 2AE Jehdd 2
37k ole w2 Jehbs 8 S4¢ BAth 32U 48 32 oo o
g oA ade e, 457 M ¥ EG Mg A £% JelvA &
sktl. Dhelwangin® dehydrocostus lactone 212l chlorophyll &3 & 714 9
A 10mM X2 FEeA Foll dsiA zHzh oF 75%, T1%, 2R S5Fol
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el A oF 84%, 75%9 A E YEIWUEH, o8l £F& paraquat 0.ImM
A2 2 vdeve ZAne fASRch Az god g2 Q2 5528 A%
=2 ZAHE 2 dhelwangin® F @ AHIMY AEE F7te 50
vl &l o & ¥olwl WAl dehydrocostus lactone F ZE 7} & zlolrt
U =28 F £F BEF AR f3de B9 ¥l Aol Az HEHE
Ydetdled ol #& a7se @itk A= 9z AX A sy
dhelwangin® dehydrocostus lactone2 ¥%& 712 Ut Dhelwanging
HEAT It Aol JdAF =AY, dehydrocostus lactoned A & 4 &4
T A9y olE e £ A Dhelwangine &3 4 Eo gancg
T BEAE aEAM 2o ¥ Az 4E vEhAd
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Nezh EodE&e 3N 7[Rz k¢
AlEd 2%

L A8 2y
24 249 2= PG =AY A8l F 2% 2BAA AFE AA
ATk WA AL EEC dad Iz 3F (H, wide], A 429 Fx
5% (HlE, wE, 7ivtE, AAE, AAN) Y FAE FFstn 24 WA
Wol AHAAT Lol F 27 o}F FHo dId FAE F ¥E FF
(1000 % 500 ppm)2.2 Helstn e 2AF AFdd &3k APYe 25
E 25+1 9 33:1CAA #o] gl z2Hez HAsA %A N 3 79
of A vetuE gAzAEE FAE di¥] @@o2 2ASEGD dge

etE o2 st

2. 2% % n#

e dzte n&vle AdHoR & oEHoly, o] AVl AT HF 7
2& 9 33T ZHHR e} o]2id 7] &M 2] dhelwanginel 4% Fae
26C =AM anet A 922 Fpd (B 6-1). B¢ Hg F= 3
E 2% Aol wE A% &7 e JdFHA ik oldyg Adde
dhelwangino] ®l@¥ de] <IAHF FFYLE vz U AA=
dhelwanging ZZo 2R g F&3E FAHL oF 70T 3A1E o3¢ 7t
BfF F237] Qo olEg A4 EF ZPAAM A Ao dol i
ARAHL F8£Y Aoz 44
dehydrocostus lactone® 72 $ % dhelwangin® Zo] 2% disir oj
G LAY Ao UEHEY (B 6-2). F F 2% 20 A2 Ao A
ol & JelR] @tm, £F FENAE 2 ¥elE 242 F AU
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& 6-1. Dhelwangin® 4% A 713 259

dg

daxa (YN TALE, %)
< = (TC) CRE: K g Fx
1000 ppm 500 ppm 1000 ppm 500 ppm
25 87 65 91 70
33 85 67 94 68
# 6-2. Dehydrocostus lactone®] &% & 3o 73 259 3%
AR (A 2ALE, %)
2 = (C) GRS Sk g2
1000 ppm 500 ppm 1000 ppm 500 ppm
25 65 45 58 39
33 58 37 60 48
AAQLE 5% 0@ 3L PF
‘datgdz 3% W 3 P7
oy Alx 849 dolM e dhelwangine] H]sjA HAgtHog ¥ FnE
Byed, olald Ane gAe & dgdAMe e FFolUrt

A28 7S

1. Mg 2 u9y
Mo Ay Ze
dehydrocostus lactones 7} 1000 ppm

3l  dhelwangin®}

SR

gz
oA Aesz, Ay F 1, 5 12
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R 24A o] NEAI &8 e Axe AT F¥ (HE2A 9 05m ol
A XEYG 2LE B77I2 MeDE FUAC 22 e ZAAL A A &
T4l GATALE S T ] 2@ xAlstod HAlg

2. 2% R 2%
Dhelwangin® dehydrocostus lactone <Al A2l 2%eo ZFee 4% a3
o] ZAE 7tA oy, 3 AHel F 5Ate] FAAEHAE Ze0t Aosidadk
4z A3 dWste 2A E%d (F 6-3). 4% AFHE dehydrocostus
lactone©] dhelwangin Bt} ZEojHEd oA Lo o JFo] olyie} o]
T oAl AAe 4 HololM 71U Aoz A

!

¥ 6-3. Dhelwangin®} ehydrocostus lactone®] &% Ao
nae 729 9%

) A2 ETS (FAALE, %)
FA A2 E FEAT
Dhelwangin Dehydroostus lactone
1 55 35
5 80 60
12 88 59
24 87 65

T}l Mgl ¥ 1000 ppm, A dA 2Fo) W 3UE JT

oFAZE A E Ao Mel® F &g Utz AsiME dAes HEAW
2 EFFEA gon & "ok ¥As AE AWE FoH Ste B2 o
g 7hA ZelEg wuA sHed, 2 A AdAIL HEA &£ Feln
(Klingman, 1900). &y olaid &2 Fd AHHAUG soizte Hse
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AAZE A &AL ¥FSA BAFEA BLole FF oldo] vzH HA o]Fo
Z1A €, wiebAM dhelwangin 2 dehydrocostus lactone® Zo] vlFA =3
o] Beole AEMZ 47t whaZA dojus ZF Sl gt FEe] HA U
Bid Aoz AzEn & Holx ofAl A F 5A% ojlld HEE LHY
T AL TFY FET Fo] HEAYUZ FFHAY) WPl I o] Fo Fet
Acketvite ofF o o F A FFE LA gA H7| wEelch

.’.4

A3d BzxA
L A8 ¢ 3y
Fx OhEE, AAE 2 AN TAE AR XEC HFstn dMe 2
WHog 2F Fb wol ASAATE A4PL g, Fe3 % A €A
¥4 5000 ppmell g &7 Fof AR E WA HASH, olojA Y T F
ol 2tz E2]§ dhelwangin 2 dehydrocostus lactone-® 500 ppm F
2 M §4o] BzAE st AFE FE FRo| oidte] HE3HEA
AAsdh BxAle AFA 9=, AFA/EHA/AFAE EZFAL R Z
FAA/ARA/AEAE EFANL R FE&  AEIAT. AFAZE
polynaphylmethane sulfonic acid® AM&3lg 1, AFA/FALA/AFAZE

(‘lo

AN
lo

alkyl pyrrolidone+anionic surfactant® ©]-&3tgch. =3 FAA/AA/AF
A 2% alkyl pyrrolidone+anionic surfactant+water insoluble polymer& A}l-&
sdth ols Zztel BzAlE 001%Y ¥E FFol HEE 44 £F Ao
EFgsAT daE GA Ml F 794 2AEo 2xAle e T
F7b Getle FxeMe g nAlES dzx2 ot AdE @ 29
Zhstddct 4¥ A g Fx 3% disiM 3o 4dAstq JFEge
2 AEstdt
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-
A7t g4 FuEE AUt (R 6-4). AAYeoz An9 Fues A%
ATE FAE AeRude B4A, $34 £ AFAS g4 Frsde 3
o a7t & S vetddd. o2 g &3 Fuo A "AA

tlo
ox
o°"

B 6-4 RHEAM HZFH FE5E89 dx A7 7AE w2 A

Az F 3 (GATAE, %)
BxAFF -
% g 523} § A
7 3 7 92 72 82
A & A 90 81 86
HEA/ A A /3 F A 100 85 91
2 Al /A & A 95 85 94

Aeoe FE AEE AEA HYgd A 2=t Rolxg AT

Ee F3A7 HHEUS Ao AE2ANRY AFFo] 2RH¥oZ Yol

A7) o ojo me} FFH7F Fold Aoz Mzt
BxAe Hrh Ade 84 BHEA I3y EFAM & 23 4"

dhelwangin®} dehydrocostus lactoned] tidle] H71d ZF o=

&g JElA (F 6-5). AAANSE BxAZAN HIE AS$dEe 4% &
o Fdizt et FAT, AFA Fo] XdEo Egd BRAE N
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£ 6-5. Dhelwangin®} dehydrocostus lactoned] Ax & 7o)

7NAE B2AY 4

- 4 2 & % (dAnAHE, %)
BEATE Dhelwangin | Dehydrocostus
= 4 7t B4 o7
A 3 A 85 72
AEA/ A/ A FA 95 90
FAA/LRAA/HFA 100 87

‘A8 %= 1000 ppm

7%= dhelwanginollA 2 10 - 15% A%, dehydrocostus lactoned < 15
- 20% A= &3 Fdvt AU EFel Zdi= dehydrocostus lactone®l
HzAE Mt o o o 3A detded, o2 Z3E dhelwangin B
t &Ado] oFzb o3k oz yehd dehydrocostus lactoned E#HHo g o)
48 F e Ugoz AdAHAY. a2y BEA Y Hrte Awrdog g4
THEY 4z 84S Z7MIIE e, dHoczE MU4des FaAE
FAAHYA Adx ¥ 5 ok ¢Y A9 Fdizl ujAdY #AHL gate
2 € Bedde da9 Tz oA FHE A £ AR W, ddyo
878 BSoe FHEA A s 27t A7l W&ol dhelwangin® o)
ol Hxo MYy #Ao] UAHE Edo dF HEAY ojfdE ¢ @we
AF7F oY Ao g Aztdd

—

A4R AA T =2

LAE 2 9y
Dhelwangin®} dehydrocostus lactoned] ti§t A TR zHoAe 4L
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(FF: REF)e 5930¢ #AFdAon, nFE A AZAD &
5¥6del X0 ol4stdt. F AE TAoME FHA A v
A2 EA4E 7D Q7] W&o FEe FEHRA FA oA 2Ads=HE
€ ez 498 dAstd F AR FA M v A4 2 € 4 kg
ai/hacle® A MalE tween 20& H7istd BF3tAch oA Hee
6€109 oM 2AY Aol 457 Mdstn A AN F 49 253

B2ee AT

2. 23 4 1%

T 2 nFEAdA  gAste A FxREd ¥ dhelwangind
dehydrocostus lactone®l A< g Exs vlzx @ oz AHozE
ok 35 - 60% Hxol o2k (B 6-6). AA F=d¥ AoldMe nxE
Mg 7t Az AlFe vty 4z FH7 5 AFolAT Ay v
FTEYF = BEFT ¥ MM oz 4z e A¥E M9
} FEde vxA] Rk 2 F2 2F ERE 48lES AYstn
Z Aolg UeA] Fuoh. HuiEel dojMe & Fxd vlHA Tk
o7t 21 4% Ed: 4 & AL Jdeid e, olRE HuE
vl dogt A9 dEY Roez A4 ¢8 ¥R i dxF
of AAA dhelwanginoiAlel & 37} dehydrocostus lactone Btl %7+ & A
et ed, ol E3 e A olE FAT 84 oldlM 2E RoE ¥
Ao o] 47 A ol Z 2d £ ZHAAE dhelwanging
At BL Aol YR JEbd Ro R AFzpdd

ol XA A4F F Ad oMY A F 84 A AART YE

e Hn o

i)
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E 66 F % 25T HA4 ZJxo gF dhelwangin}
dehydrocostus lactoned] A e &=

BEIR 4 x & 3 (%)Y
Ag | #AARgA (kg
avha) | & |4ulg|dotz|utge)l 3 | A
2 293 | 47 | 45 | 33 | 30 | 36
Dhelwangin
4 5| 13 |55 | 67 | 45 | 57
=i
(=)
Dehydrocos- | 2 151 3 | 37 | 42| 25 | 30
tus lactone | 20| 38 | 44 | 50 | 38 | 38
2 35| 38 | 4 | 32 | 30 | 35
Dhelwangin
] 4 521 78 | 58 | 55 | 53 | 60
nk
Dehydrocos- | 2 27| 45 | 40 | 40 | 25 | 3
tus lactone 4 44 | 50 | 45 | 47 | 40 | 45
J AZ7 Hel HElEF L tween-202 HIF ¥ A e
28] £ 4] 2A} Ax§:0=%3) 100=2H 1A}

H A Aozl WFel AAZ Fxd ANl F F4, ol £ oty wd
o] &3 olFoiMtn ¥ 4 Ut o)AL APl MUE F 4A HAHA
Xetn E2 EoJAHER EE FF F A8z AT odge] Ao
2 o]FojAA X¥ £ A7) dEoith WA FF G HzAE ]84 &
#el U e A2 AY AL T& ATz Q) ol AnE 7
g & AL Aoz Azt

i)

8 o

Dhelwangin®} dehydrocostus lactone® Az A Lo 7jX= &%, %

’
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+ 2 BxAY 4E FESAT. =3 A T zroAe 24 2
AESYT F 82 ZF 25T ¥ 33T 2PAA dUelie 4%

ol7F YAtk EZ oA XN F Fet U A AEBAs 443 2 A
o % ol dtoigts Ml F 540 ZFosty Az Ao 2 W
%ol e ALz Jvetdd 84 Ed9 ade ERAMZA AA/8A4/
AFA 2 SHA/ARA/ASAE Aot de Sd=le Aoy
2 mEweld A BASE Y FESo dld dhelwangind
dehydrocostus lactoned] g 2 Ade AAHezE vy Fe Hog
% 35 - 60% HE oEd. 4A B Ax BAL  dhelwangino

dehydrocostus lactone Bt} ¢7d & A3

24 &

o
L
2
il
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14
24
34

A4+

e
oy

L A

Yy

o
0%,
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1L A8 X ¥
EG &7 Melg dhelwangin® dehydrocostus lactone®l 27718 ZA}
8t7] $18te A F oAl 10mg #L acetone 100miol] £34A1# 10
Hg BHEUT. o5 lkgd ¥ EFA HYsto A EFstn 3087 $A
¥ oA ZF EFEHAM 10 ppm FEC HEEZ A FAE BAY E
50 g 4 100ml &2 beakerol 3t EZ o7t ¢F 13 ecm A7} HE
REUD. A7]d 2F B I 50% £Tol HEES FEFFE stsln AH

S
°
B
3
o

o o] € beaker T EF2 A Mg £ 0, 1,3 5 10, 15 € 309 4

=

dHFZF T4 WA 50 g ELe acetone 100mlE 78l 1A17E B¢ R
¥ F23 32 °l€% X (Whatman Nol) AollA od3siqdnt o7 & g9
of @Al 100mle] acetoneg 713t VG AN A5 %, sl JAL d3
Ao ool ATt o A g #BY Bnstd acetoned FASUC of
€ oA] hexane 50 mlel 0|3 acetonitril 30mig} 20mlZ 23] &8 %
acetonitrile® 2] £ E {KAAAD 2 F 10g9 silica gel® A columnol
%713 hexane/acetone (4:1) 100mIZ £&A4t. £54L AYEZsig ¢
A3 FAAIL Folde #HFES acetonitriVwater(6:4) 10mlZ &84 A1

% ©]& High Porformance Liquid Chromatography (HPLC) £Aloj] o] &3}

£

HPLC #4& Waters 44114 Bondapak Cis (3.9 x 300mm) column %kel
Al wavelength UV 254 nmZ #st9ck. o] @ mobile phases
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acetonitril/water(60:40, v/v), flow rateT lm{/min, injection volume2 10ul<]
ok, olide] xHA  dhelwangin® ®WEE A& 338 (¥ 7-1)
dehydrocostus lactoned 9.8% (2@ 7-2)olA .

~3.125mV 31.250mV

-y unx’u_ _ _ e e e .

,}l R

< G

“ é Dhelwangin

si |

d ;

4 t

238 7-1. Dhelwangin® HPLC #2442 €93 chromatogram.

2. 2% ¢ 2%

AzxAe EF F ZE A EX A3 AzxAd B¢
At g F283 EA F9 guolth AR EY Fol EAde Fx Fa
o] wolrt AdAEHA 7] WEo] A= Fxe FFE VY FL MEA Loly
E atzol disiAd dgL 7ol &7 dFoick 2AY FEY A N A
ZA0] AAME ZAgol A AEE FUSol B4 ¢EE Yehded Hdo
87 @go] Egol datss RS 4F A&He F A A 23

= EFED EG F AHF HEV F8F s e A& EG €34

1

71k

rlo
112

o
9
12
2
ot
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-1.562mV 15.625mv
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e IIIIIIIITES 7 ¢ ez Dehydrocostus lactone
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”
-

L.o»
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29 7-1. Dehydrocostus lactone] HPLC ®4A] do}3 chromatogram.

N | dolch

B M€ dhelwangin® Hx A ¥E2RE 1 AFZ) 4z i
ded 288 Zgg wgsleE 39¥9dt (z¥g 7-3).  #H
dehydrocostus lactone& W7 717} 3292 dhelwangin Bth %7 o ®u%o
(2™ 7-4). =¥ Z71 Ao 90%7A 2AFHEd AL_FHE JIzke
dhelwangine 5Y A X0}l 29, dehydrocostus lactonee 54 ojujolgic}, ]
B AFE B AE2AA 2 2T ol F MY TRL EL Fd4
e B VI FAY AFHY 4 59U AEW AL EQ FoA 2AhE
Ao 2 Yetygth Y 2o Edol FUH FaEo &L 7AAY =
EG &3 U odEY T 9% 7lAe AL % 24 WA o ¢
vtg A stz Zaih deid v Edo 49D ddaE 1EE Be A

rir
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Residue (mg/kg

Residue (mg/kg

12 H
10 ¢ ‘
y= 3461258-0"789’( %
8 R? = 0.84 §
6 |
4 +* |
2 -
!
0 3 » ﬁi
0 5 10 15 20 25 30
Helg g
1Y 7-3. E% F dhelwangin® IF B3 T4
10
9 ¢
8 -
2L y = 3.8453¢70 2158
2 -
6 k R 0.81
*
5 b
4
3
2
1
0
0 5 10 15 20 25 30
el & s
Iy 7-4. E%¥ F dehydrocostus lactoned] Z+§H B I A
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b Wel] #7131 §& M ad=E Aol vt s ol AldE B

£

dhelwangin® dehydrocostus lactoneo] X2 ¥ 54 7o A4€HdE RS
Eg A0 7XE o] dr|tololy #F HA ZAA ol slP s}
o g 4 Aok

A2d =z 9 mAE
L Az R 4y

FAE Ui ¢S EY F FE A
7z} XEo ¥ EYE A EY X
lactone® 27t 2 kg ai/ha £Fo2 AHstdch 4 X AFo} A ¥
39, 59, 7¥ql HA AP EY S FEZRE AMFHEA petri dishel G
3, A7 AP AE F2 208 4E FFsAct B A2 EuE, 4F
% RolE olgEAL, AF F 109 Lol MAFE ZAMstY FAE diy
Wolg g et A B LolF A& FAY div] Y oA A
g 2oz zAsh
ol M Eo 3 AL filter paper diskH L2 FAsIFth AR viA]o] )
4G AlE FFE 18Fo] 4 3o 10 ml trypticase soy brothel HF sl
30T H&7]oA 2421 wiFstdh o Wiy 01 miE H20AM 150k
AxAIZ trypticase soy agar plated] Eoj=d F FU3A = XAt
Bacillus subtilis®t Escherichia coli #°l % %¥ plate $19] 6 mm filter
parer (Whatman No. 2)& dhelwangin®} dehydrocostus lactone®] 2 X9
Lol F4AAH 22 T3 30CTHA 24417 vi¥ 3 filter paper disk F$ ol
el clear zone?| A S EA st HF ZA4E ARG 2¥E 40E
o2 AAstY.

&4 44 PEez Fristdc 4
%

o] dhelwangin®} dehydrocostus

t
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2. 2% 9 2%

Dhelwangin©] 22j€ E¢lA wol AZA7l 22 ¥F okl Ay A%
of RAF¥ srigx A 2L 7 FA (X 7-1D). BH FEY E
otE, 4F R 209 wole FX] iy 97% ©]42& Elo] dhelwangin
A7t Lot A FFE 7AA ¢ AL ¥ T opel, Lol F B KA
E A gHE FA &gt

# 7-1. Dhelwangin® ¥ 28 ol 2% Wol¥ Ko 71X 4

[+]

9?5‘_1]?&151—?— dobg (FA ety %) wol3 A -S4
%3 EolEg = 2.0] Ente PAREN 90

0 103 98 99 0 0 0
3 97 102 | 100 0 0 0
5 100 99 97 0 0 0
7 105 97 103 0 0 0

Jdolge 3E F 1099 ZA}

8L Bag dn) HIAL (0=F 38, 9=¢HTA)

Dhelwangine] #23 wolegl A&o &g 71Xx & AL ojn] A9
APolM BXol dhelwangin® ZeldAe] gln @x AY Azl g4
€ 7HAZ 7] Wil =¥ EF Fol AFET stdas XY F 5Y0)
A e RE JEol AAHY] dEo ol F ASEE AEo] 4FE 7A
A Be Reg y»dg,

Dehydrocostus lactone®] ¥2t&o gt F¢x 2HE 9] Wolst Wol & A
Sl ojwgt Fgx 7AA ¢ AT (X 7-2). o8} ¢ E}E dhelwanging]
7499t nkx7bR] 2 dehydrocostus lactoneX HE3F ol A Al WEH QL
S B ol EJoAe a4dx oig w2y gfd FiEo] A&

|
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¥ 7-2. Dehydrocostus lactone®] &£28 wlo} @ o}
o
Q

A& 7A e 4%

s ae| Tohe (FAYdH %) wold A

H5d [ gne | 42 | 20 | Euz | % | <o
0 97 102 100 0 0 0
3 99’ 101 99 0 0 0
5 104 96 100 0 0 0
7 102 105 97 0 0 0

'wolgo FE % 1099 A}

&S B8 vy @RzA} (0=F8, 9=2tA 4

Dhelwangin® dehydrocostus lactone 2ol wte} vl &9 Aabo] oA 5
o] YeElYE clear zoned 3A7le AwY¥ o  dhelwangin A7}
dehydrocostus lactone A glo] ulsjr o & AgS verdiAT (FE 7-3).

¥ 7-3. Dhelwangin® dehydrocostus lactone2] &7 24

i
o ma | NAEE Clear zone (mm)
(mM) | Bacillus subtilis | Escherichia coli
0.1 5 3
Dhelwangin 1 6 5
| 10 12 10
0.1 3 2
Dehydrocostus

lactone 1 4 5
10 g 7

UrEel Bz
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=% F 24 23 25 Ay ¥:9 F/e 4 clear zoned AVIE 7}

S Jdehdidd. aely F A4 AR FRHIA 24 B2
g ¥bg Apolzh Vel x| gk

ool A#4E B F HAY €4 o B

oz

Fol EAste & e
o WA 2 8L A ¥ Ao A4PY I ojfE o5 ¢
FHEo] YetAG B Aoy, == &F 28 $HE EF S0 Jeh
Fd 4 Fol A ZYaA @& ¥ ol A zAE EG v
7% o} 9 g@old EY Fo LYFL VFINFA A vjBES L
7NA7 F& Aoz YZ4E7) REgo|.

rir

A34d 4
L Ag 2%y

FAd 7xE dFE s Hel®  dhelwangin®  dehydrocostus
lactone®! % FHFFL HAAYeE I 4TE FAEIY F P 228
oz EHEE W 2 A9 10m % 5m AWM 4 kg aiha FEL
2 Mestn 2 2@ Eol 2o =@stE A AlBE AHA £
of Folgle IHTEL FYsAtt. FFANA 9 dhelwangin®t dehydrocostus
lactone®] T[FF AL EY @7 A AT F&2 € FAS
HPLCdp & £4 wWile] ute} fgstgict. ol4e &4 oA H&3
A+ dhelwangin® 0.04 ppm, dehydrocostus lactonee 0.02 ppmelich.

2

T 53 =0z FEce Ay T v Aol TR o] o Fel
A4 =4 9L 71399 ol gAlE AES ADsA] od ¢ &
thool2lg d2e A FU1¥E TS F LF B A4 "HEd AHE

re

A
T
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ok mag B dpeA dojx £ 84 gado] o544 L o
o7 WY £33 JF el AU o9 AL ge AA AGH ok T T A

2
EHE 29 AT B EAA AHE AL E dhelwangin® dehydrocostus
lactoned] % ZFFL 22t 004 ppm 2L 002 ppme HE 3§ A vigeldct
(% 7-4).

¥ 7-4. &% dhelwangin® dehydrocostus lactone®] {2

ofA A el 2 A ZFF (mg/kg)
(A EZAH A, m) Dhelwangin Dehydrocostus lactone
10 <0.04 <0.02
5 <0.04 <0.02

<0.04 <0.02

1
'We)s % kg ai/ha

Hgol ¥ 84 2L 29 WEY 548w
A A2l 497 dol 39 A F EFoR gay Y9t +302 ¥
deE 4¥2 448 ¢ Aok oddT 3

o "4 e Feol Egd dob AL Rol:

L,
2
Eh]
w2
ofp
0%
il
o
2

1)

= 5
A d8iH 302 AYsel BFY AolZE o2 A 7 Akt 7
9 Qe Aoz QYA
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ool B Ui AlPol2 e Yo (Cyprinus carpio)d AH&3tdch A1y
dole FTEFLNEZA HFE ALANGRAAM AZE A (5&WFF2A A
1997-3% w4 54A4E 7% Byd AT FADE ol&EHHUY. MY
AFE B¢ ¢ F % 3F F¢ 484y M &3 AZAAT AS
8742 AddA 29 ¢33, 43E AL F Ae fE £ FAE ol &8d
AL E FA &4 (e ATF 22 FA F ALEHE £ 23 -
25C, &% 200- 300 Lux EHAAM dAsAT Atge Joid& #4344 n3A
B (FATGEAE)E 19 18] Foldtddrh

AL 2 9589 8 2 102(424 x 30 cm) &2, AL o
v A3 3-4cm Az RE AH3d £ G FA o5 100 E 583}
9t} dhelwangin® dehydrocostus lactone?] %9 ¥ =& HAE 5 ppm, ¥
ZHE 10 ppmel A FEstded, Ald 5= £F 2 1 - 20 £2E A8
Atk #xe £2& 2 £x o ANYE &8l £2& FAAM 25%1TC
Ag 717 Jdd HAAZT AE 71 B a2 29 JA3AHY AL 358
AAEA gken], NY A 48X ARE AFPol FEE d7tA Aw d
ol Fastdth

ANY Ao zAle HF4Y EHol2Z WA acetoned] &HAIAAM =z A}
Ak oo wek AY 2 dxF2A £8]d] AL acetoned] ¥UFE A
A SAHYRTFE BEI, FAYWRERTEE PCP-Na¥ (90%)g ol&3tdch
Ao e 2Ale dA X BYS A F IATAAM 4A%7 A ofAlzE
ool FollE 24,48, 72 R 96 TALE I FF T R BATE B3R
zAEIGT A8 B33 F AAE AdEs 2d A Ade] AF R AFE
ZAsid o, 4¥ 8 F Aot g2 A dsiM=
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stalch oAl 24 ABEZHE PCS programe ol &3td LCxate 4%
Aot

2 23 ¢ n3
doje]l §& dhelwangin® dehydrocostus lactone 3 ZAFE 1B,
dhelwangin® 712 A8 £9 ¥EQ 5 ppmo 2 10vta]e] 9Yojo] Fofslo
AE 71 96A1T TG A MM XA A7 2R R @Gk ol w}
gt ¥k A} FE LCxpe 484]2tolA > 5 ppm, 96414 > 5 ppme=
ettt (E 7-5). %A A & 4o g& dojo HF #FL& 068+0.07g
ol x, AL FF 3.80+0.10cmol At}

B 7-5. ¢ojo} dl g dhelwangin® dehydrocostus lactone] &A1 &3}

LCs (mg/L)
HARER AZF (g) A (cm) | FEZFA
48417k 96113k
Dhelwangin >5 > 5 069%0.18 | 3.88*0.34 -
Dehydrocos
tus lactone <05 <05 068+0.08 | 3.79+0.09 3o}

_ 0.13 0.13 -

SAAdET - - 2.18%049 | 564*+0.37 -
'95% A=A

38 dehydrocostus lactone2 £ ¥X% 05 ppmolA 48A17el 6ut2], 96
AlZrell 7utElst XAleln, B9 ¥E 2 ppm 2 10 ppmoilldE Fo A7
F 24A 2ol A FAoZE 25 XA o]l2REE At ws AL F
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= LCso& 48A17F 2 96A17tollA 2+2t < 05 ppmelUtt (F 7-6). &8 o
ole] BT HFL 068£008g0Iuen, A4S #HF 3.79+0.09cmel Yt

E 7-6. Yool gt dhelwangin® dehydrocostus lactone®
FEE AlZd AASE

ansa | 22 5495 Ak (ohel)
(mg/L) 24X | 48A1ZE | T2A1ZF | 96413
Dhelwangin 5 10 0 0 0 0
10 20 20 - - -
Regrocol 2 | 0 | w0 | - |- |-
0.5 10 0 6 7 7

A48 71 F &2 WY F£32 ¥glE 29 pHE AA FF 70811,
dhelwangin X2 Pl e Fo9H pH 6982 7€ £ & 48A17F 2 96479
ztz} pH 730 ¥ pH 7222 <kt AF$HAY (E 7-7). Dehydrocostus
lactone ¥ FoAXE T4 pH 70125€ 48417 ¥ pH 7.04, 96+t
Fo pH 7252 %39 dhelwangin® ¥l<3dch 2214 DO 5 &4
A BT Foid 2 96 - 357258 2342 FaHE FFE B

Ad 713 Fel vehd dojolide 4wt 5 F4L dhelwanging Fo| g
Z38 Bolx &toy, dehydrocostus lactoned 3 Fo F 1A 7HRH
W B4R e T ool F4ol BEHUL

ol e ANES uwHoz AAH IS 54 EFIY dhelwanging

o]EA MIFolRen, dehydrocostus lactonee o154 189 228 #AH

peird

A
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¥ 7-7. Dhelwangin® dehydrocostus lactone & A& e} pHet DO ¥ 3}

F5 e T Fod | FoF48A2| T F6A12H
Dhelwangin 6.98 7.30 7.22
Dehydrocostus lactone 7.01 7.04 725
PH PCP-Na4% 6.99 6.96 7.19
+RRET 6.99 7.18 7.23
Dhelwangin 3.57 2.87 234
Dehydrocsotus lactone| — 2.96 2.10 2.34

DO
PCP-Na¥ 5.64 1.00 1.85
SAdzT 3.04 1.53 2.05
%

g4 £3 dhelwangin®} dehydrocostus lactone?] #7¢] digh FF& ZA}
7] Astd EG F 97), F2AE € vAEd dig 9F, sANMY ¥R
ZF 54 5& AHEINYG EF F uprie  dhelwangin2 399,
dehydrocostus lactone® 3249¢iged, ¥ 23 2% EJANAM 90% H=7t
2d8ede 4 59 HFEN 28HAYG EGA Mel®  dhelwangin
dehydrocostus lactone& EUtE, A%, Q0] 5§ 29 Lo MK FIFE&
71X Fon, o] AHelod ue}t vjAdge Aol Ao UEtuE clear
zoned Z7lE MwrA o2 dhelwangin A 27} dehydrocostus lactone €] ¢

vlajA o & Aok W Mg A AL 1 milM XNAL F Y &
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AE 29 Y4F FEAAM AHY A $o dhelwangin®} dehydrocostus
lactoned] % ZF L o] ztz} 0.04 ppm Z 002 ppme ZHE§A ©lgo)
Atk ool @ 454 28 Z#} dhelwangin® LCso (4841712 > 5 ppm
o} 2.8, dehydrocostus lactone2 < 05 ppmeolSith. welA HzE &4

I8, Fds o354 1322 2497

i)

144






Y
ok
B

Ke

146



i o -
2 3 7 3

r

Anonym (1996) Traditional oriental medicines database (CD-Rom). Natural

Products Research Institute, Seoul Natl Univ., Korea

Ashton, F. M. and T. J. Monaco (1991) Weed Science: Principles and
Practices, 3rd ed. John Wiley & Sons, New York. p. 466

Chun, J. C, S. E. Kim and S. Y. Ma (1997a) Inactivation of paraquat by

an aqueous extract of Rehmannia glutinosa. Pestic. Sci. 50:5-10.

Chun, J. C, S. Y. Ma, S. E. Kim and H. J. Lee (1997b) Physiologocal
responses of Hehmannia glutinosa to paraquat and its tolerance

mechanisms. Pestic. Biochem. Physiol. 59:51-63.
Dadang, K. Ohsawa, S. Kato and I. Yamamoto (1996) Insecticidal
compound in tuber of Cyperus rotundus L. against the diamondback

moth larvae. J. Pesticide Sci. 21:444-446.

Dewick, P. M. (1997) Medicinal natural products A biosynthetic approach.
John Wiley & Sons, Chichester. p. 466.

Godfrey, C. R. A. (1993) Agrochemicals from natural products. MArcel
Dkker, New York. p. 418.

147



Green, M. B, G. S. Hartley and T. F. West (1987) Chemicals for crop

improvement and pest management, 3rd ed. Pergamon Press, Oxford.

pp. 78, 79, 105-117.
Gregory, P.,, W. M. Tingey, D. A. Ave and P. Y. Bouthyette (1986) Potato
grandular trichomes: A physicochemical defense mechanism against

insects. Amer, Chem. Soc. Symp. Ser. 296:160-167.
Haaksma, A. A, B. J. M. Jansen and A. de Groot (1992) Lewis acid
catalyzed Diels-Alder reactions of S-(+)-carvone with silyoxy dienes.

Total synthesis of (+)-a-cyperone. Tetrahedron 48(15):3121-3130.

Hikino, H., K. Aota and T. Takemoto (1967) Identification of ketones in
Cyperus. Tetrahedron 23:2169-2172.

Hikino, H., K. Meguro, G. Kusano and T. Takemoto (1964) Structure of
mokko lactone and dehydrocostus lactone. Chem. Pharm. Bull

12(5):632-634.

Hotta, M. (ed.) (1989) The worlds of useful plants. Heibon-Sha, Tokyo.
p.1505.

Klein, E. and W. Rojahn (1969) Isolierung, strucktur und synthese von
dhelwangin. Tetrahedron 27:2279-2280.

sssLydon, J. and S. O. Duke (1989) the potential of pesticides from plants.

148



Herbs, spices, and medicinal plants: Recent advances in botany,
horticulture, and pharmacology, vol. 4 (Craker, L. E. and ]J. E. Simon,

eds.) Oryx Press, Phoenix, AZ.

Parker, S. R.,, H. G. Cutler, J. M. Jacyno and R. A. Hill (1997) Biological
activity of 6-pentyl-2H-pyran-2-one and its analogs. J. Agric. Food
Chem. 45:2772-2776.

Schapoval, E. E. S., M. R. Winter, C. G. Chaves, R. Bridi, J. A. Zuanazzi
and A. T. Henriques (1998) Antiinflammatory and antinociceptive
activities of extracts and isolated compounds from Stachytarpheta

cayennensis. J. Ethnopharmacol. 60(1):53-59.

Sticher, O. and M. F. Lahloub (1982) ohenoclic glycosides of Paulownia
tomentosa bark. Planta Medica 46:145-148.

Stipanovic, R. D, H. J. Williams and L. A. Smith (1986) Cotton terpenoid
inhibition of Heliothus virescens development. Amer. Chem. Soc. Symp.

Ser. 296:79-94.

Tomlin, C. (1997) The pesticide manual 11th ed., Crop Protection Publ,
British Crop Protection Council, UK.

Xiong, Q. K. Hase, Y. Tezuka, T. Tani, T. Nambe, S. Kadota (1998)

Hepatoprotective activity of phenylethanoids from Cistanche deserticola

149



Planta Medica 64:120-125.

Yano, K. (1887) Minor components from growing buds of Artemisia
capillaris that act as insect antifeedants. J. Agri. Food Chem.

35:889-891.

150



	식물원류 Koline과 Phytoncide를 이용한환경보전형 농약의 개발
	요약문
	목차
	제 1장 서론
	제 1절 식물성 농약
	제 2절 농약활성을 갖는 식물원류 화합물
	1. 살충활성물질
	2. 살균활성물질
	3. 제초활성물질


	제 2장 원류식물체 자원 및 탐색
	제 1절 원류식물체
	제 2절 활성 성분 탕색 범위와 방법

	제 3장 활성력 검정
	제 1절 검정 방법
	제 2절 농약활성력
	1. 살충력
	2. 살균력
	3. 살초력
	4. 불활성화

	요약

	제 4장 활성물질의 분리와 구조 동정
	제 1절 α-Cyperone
	제 2절 Dhelwangin
	제 3절 Dehydrocostus lactone
	제 4절 Acteoside
	요약

	제 5장 제초활성 물질의 작용성
	제 1절 발아억제력
	제 2절 chlorophyll 함량
	제 3절 세포막 누출
	제 4절 셰포 신장
	제 5절 선택성과 잔효지속성
	요약

	제 6장 활성 물질의 작용성에 끼치는 영향
	제 1절 온도
	제 2절 강우
	제 3절 보조제
	제 4절 자연 포장 조건
	요약

	제 7장 환경에서의 영향
	제 1절 반감기
	제 2절 후작물 및 미생물
	제 3절 수질
	제 4절 어독성
	요약

	창고문헌


