gharzorat et x| #5¢ A3.5(2001)
The Korean Journal of Pesticide Science
Vol. 5, No. 3, pp.26~35(2001)

g7 YX|=RE =22]8 Coumarini| 2222 AIEHAT| Cist ety

FZHFATY HITAATY, 122 JATY

HAT] W FHEAS EAEFuA Tl At 4059 FRAE FEE
d & 2

o =
el A& giste] 0% oldel wAladE Jehiich W - =gy, EnfE - g 9 E . F25H
zbzk 87M, 7o A 370e] AlEsF 90% ool a¥E yehigiod, ¥ - JFHuEY, EnE - AEBepy H
2l - 7Rl gigiAe 90% olAke] WAEHE Hol: AlEE YNtk B - EEWd dgtd 2 BHE Bole
F (Angelica gigas, &5 WA (Angelica dahurica, B1E)e) MeOHFZEZ %€ solvent partitioning®} column
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&to] 2% coumarinz) £729) decursin, imperatorin % isoimperatorin® 2 FAHUCE T2} A @AY FAE
Adolr 7] ato] Bejg 3709] BH & 7H A9 free hydroxyl7|E 7HX3L Sl umbelliferone (7-hydroxycoumarin)}
scopoletin (6-methoxy-7-hydroxycoumarin) 3} B|123}e] in vitro 2 in vive FHBFE ZABIAT In vitrooll A A
ASAA SN S AR A, 0]5 EAEL e F3old diste] 50% TAISAAEE (IC)7F tii-2 200
pg/mL o)om veh} ghtEAo] HlwA okt Aoz Jehdth mg 7H YA hydroxylZ|7b x=FEHl U=
umbelliferone®} scopoletin®th= 7# ¢x]9] free hydroxyl?7] Aol cyclic alkoxy”]|2 <&Ajsh= decursin
imperatorine] F#oldl w3t o] AE Aow yeprth £3], decursind} imperatorin Z}z} Pythium
ultimum3} Magnaporthe griseac) th3}o] 25 pyg/mL o]&te] ICxE B 733t FrEAdS Yelth In vivo AgolA=
decursin®} imperatorin 35 7}A] A8 Z o . =gdud| djgte] FuBAe] B ZoFE vEtoen, b A )
o) Bae AW WAEo] A9 e Ao vepgrh ole] 23w} Z-hydroxycoumarinA WSS FAAH
A3 A@ste] 78 A free hydroxyl7)7} = A Bl o] hydroxylZ]7F Bk b4t cyclic alkoxy7] 2 X|$H=
T o] =& gEgs Uehllsd godts A4S ¢ 4 k001 8¢ 19 A4y 2001 9€ 194 &)

Key words : antifungal substances, domestic plants, rice blast, tomato late blight, wheat leaf rust, rice sheath
blight, tomato gray mold, barley powdery mildew, Angelica gigas, A. dahurica, coumarins,
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hoOg—, 2000). 7)2¢] o sbX @Asoke @peqy, = = o it (Lange 5, 19%3). AAEZ] F HA 4
RS, RN (B452R) So 92 Q) My ASE FE RES A9 ) desded o
of ole] AMEERS sPEd 3 A¥EIER $Estn Qo = Zoltk o] A9 xAHQA d=2e Chrysanthemum
A OECD3 Y= A9 AxAAEE 74 AFS v cinerarigefoliumo) 4] £-2]@ pyrethrum (Elliott, 1989), ma-
oltk. wepx AZEAe matn Aol AL A7 9 rine worm (Lumbriconeresis heteropoda)oll X Z2]¥€ ner-
AME AR FAZF B SEs 9 ok giAe 2 eistoxin (Eldefrawi, 1976; Sakai, 1969), 231 WAIQl
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ool AUA] 7] wiFoldtk (Benner,

/H,%O :,sz%__g uHO E}Otzs} BL—W-il-/H 2As /\g/}_h%}
<d, ©ol5& phenolics¥} phenolic acids, coumarins
pyrones, flavonoids, isoﬂavonoids steroidsQ} steroidal
alkaloids 2 718}24 ¥ 6/ 280® s (Mitra
T 19%). o5 F coumannlﬂ 2a0 qgo] Ag)‘\_}—(g]{_
8 e shte] aFovAM, coumaring] AT
2l Eojdolm ¥ AsiHA 2EHE slow deid 9

BN

T (Murray 5, 1982, Gutierrez 3, 1995, Gutierrez-Mellado
£, 19%). 3 of2] 712 vAEA) EE AR 2=
dont g Ay e 4REEE 9 R 49 o
AR & 5}2‘%%2% ol 93l *3%‘2“301 f7lHe Ao
T A } (Tal#} Robeson, 1986a; Tal3} Robeson,

1986b; Olsonﬂ} Roseland, 1991). 53] scopoletin?} ayapin
& (Murray 3, 1982 Murray, 1989; Urdangarin 5, 1999)
2 7 B2 AP HYTe] APl FdF-Sel
o9 w2 &2 FAEE phytoalexin® 2% da{A 9jr)
o|% coumarinE A& A Ao gt StEA (Dadak
3 Hodak, 1966; Das, 1986; Jurd %, 1970; Mirta 5, 1984;
Pan %, 1984; Tal¥} Robeson, 1986a; Talﬂ} Robeson, 1986b;
Urdangarin 5, 199)8+ ohjg} &% o] 7)1 (Olson
7 Roseland, 1991) 2 7]AAES] doldd|x] T FH4)
ZA% (Worsham¥} Klingman, 1962) 2}8-sh= Aog2 B

¥ Sfrk

REla s { #3lo] Dadaks} Hodak (1966)2 Gram$
el A8 337t gled, Gram@ditele adrt 3l
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Fig. 1. Chemical structures of decursin (A), isoimper-
atorin (B), imperatorin (C), umbelliferone (D),
and scopoletin (E).
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L=, %—-Er?& oots} methanol (MeOH)°1 T4 %OL A=
& F ofzstel ek s MeOH—%f‘g o AHg3
w7}A] WEI (20C)o) HFeHich

In vivo 884 AA

FHFeAo] B ABE Adsy] fste] W - =dY,
w - vy, EviE - AdFgold, EvlEk - o,
9. 2oy vy - A7y 59 67F] AEW| g
o in vivo FTEAEES AN AJE 60 mgs 1.5 mL
9] MeOHol| &8}t th2 Tween 205 250 pg/mLo=Z
Bk Qe &9 285 mLdl 4 & R el
T} (Kim %, 1999; Park 5, 2000; Kim 5 2001). o’ 2
=W 22EH i%ﬂ&‘iiﬂ okA] AFE 24A7F Fof 7b2b
] 2E&Ao] HATS HFLoeh ¥ (Oryza sativa L., cv
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Table 1. Domestic plants used in this study

Korean Name Scientific Name

Korean Name Scientific Name

7t 27t Acanthopanax sessiliflorus 2} Perilla sikokiana

et Chrysanthemum indicum 2t Phlomis umbrosa

sl Angelica koreana Az Bupleurum falcatum

nacE Angelica tenuissima o] & Artemisia asiatica

28 Agastache rugosa A Forsythia viridissima

7714} Lycium chinense Q7 Acanthopanax sessiliflorus

TR Cudrania tricuspidata R E Leonurus sibiricus

TAZE Chrysanthemum sibiricum AAZ Artemisia capallaris

o3t Lonicera japonica = Atractylodes japonica

7373 Platycodon grandiflorum AZ Cnidium officinalis

Exd Angelica gigas Hape Trichosanthes kirilowii

Al Circium haponicum 2|2} Gardenia jasmonioides

o=+ Zizyphus jujua EdT Cnidium officinale

=g Aralia cordata x4 Taraxacum platycarpa

Uk Ledebouriella seseloides Btz Prunella vulgaris

2 %] Angelica dahurica = ] Kalopanax pictus

W& Atractylodes japonica 4t Scrophularia buergeriana

A Adenophora triphylla 33 A Carthamus  tinctorius

APSA} Torilis japonica gk Scutellaria baicalensis

e Cornus officinalis 3l Siegesbeckia pubescens
Nakdong), ¥vHE (Lycopersicon esculentum Mill, cv 2022C 247 7 Y 1247H5¢t 38 ZABPHEA

Seokwang), R.2| (Hordeum sativum Pers.,, cv Dongbori)
5 2 (Triticum aestivum L., cv Chokwang)E A& 45
cm FehsE EEO Qo g HE EE £EE HEES 0%
e HL S (B5E5C)NA 1M 3FHE 7190k

B - =EHe 2997] Rl Magnaporthe  grisea
(Hebert) Barr ZAt@egtd (5x10° ¥AH/mL)g EEso]
AE 7 25220 348 (HAEE 100%)94 Pe=
shHeet WHe g tE, 2512C 24 (Miss
70-80%)°l v 1241752t Wg ZALSIAA 6U7E k3]
Ak ¥ - dFAFYulEY e 3497 8- Corticium sasaki
Matsu7b 79 &<t wids iz (27]1& 0 g 4A 15 g
i 100 mLyE HEsta 2512C F44 (Adse

H1

o
=
B

p\asg

100%)14 497 Sz Held T vh 25+2C, A
wiE 100%9) FAelA Ml 124)3H52 1E Falehd
A 493 Aelsgn. Erke - e 291 Eoke g
o Phytophthora infestans fFEAG

(Mont) de Bary<]
B (107 §F20d/mb)el ) g He)
T AES T ER 2022T S (HUiEE 100%)
oM 49 et we Fxslqi

A, EviE - Aggelwe EvlE 297] fHo|
Botrytis cinerea Pers. ex Fr. ¥z} & e-H (106 ¥2}/mL)
= A Fo PR 25+2C FAY (B
100%)°1 4 39 Fok A A - Hekne 197 §
ol & 7| A8TES) Puccinia recondita Roberge ex Desm.
o) ¥2+& Tween 20 &8 (250 pg/mL)ell 0.67 g EA}/L
SEow A99 ¥ TAAGINS REAse 125k

:
2042C F94 (ASE 100694 BHe frd ¥

Pl e
H X

sp. hordei Marchal ¥4+ HF3l1 20£2C F-22o)A

ol 12A13FE<t B ZAVEIAA 7459 WAzt o)

272 1%2 DMSOE £3sla e Tween 20 &9

(250 pg/mL) 30 mLg AME3tE B - 5g99, WU - B
[e]
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=4, 2ol PRE2 79 F W - gRFEuEEe 8
d ¥ a3 EvE - RYlFgeldy} Evtk - o 7z}

2t 39031 49 Fof PURAEL 2ASHAT
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(17 g2 FF5° dgA7]1 &%) methylene chloride
. M= Al ethyl acetate
(EOAQZ 33 #Z3T 7|4 ol 34 29 %
o] methylene chloride® (8 g)o] 84S Ko o] A&E
silica gel column (4.0 cmx 80 cm; Kiesel gel 60, 70~
230 mesh, 400 gjoll 718t & n-hexane:EtOAc (41, v/v)
2 838t E4S Stk oyl @40 e 2F
& 2o} t4A] alumina column (neutral Merck)oll 7}3h
% methylene chloride2 &33lo] +£43 723
(AG-1) 28 g& Eo5kth
wg 7128 AN 200 g& MeOHZ 33,

et



F7Ioh WA 2R Y Fejgh CoumarinAl EQE2] 2B Al i3 FdEA 29

e AUEEST: o $228 22 48P US F
@] methylene chloride®} EtOAcz 7+z} 3314 F5%t
o A Jhe] #8E i vivo GoTAHS 2ARRE A
methylene chlorideZ-o] &4do] QQith ©] & 4 goz
B @y 249 Bajsh) 91809 silica gel column
(3.0x60 cm; Kiesel gel 60, 70-230 mesh, 200 g)
chromatography & A8}tk A& FE3] &3t &
columne| 7}&F v} n-hexane-EtOAc (101, v/v)2 &%
3ttt ©] column chromatography& &8t F 719 &
wtgd B3 (AD-1, AD-2)S &stAl ®-elaheinh
717134

B2g A 748 229 UV spectrume MeOHo| 83}
g+ % Shimadzu UV-2401PC  spectrophotometer
(Shimadzu Co., Tokyo, Japan)& o8&l ZA319
AepdA-e doule-focusing high-resolution (HR) mass
spectrometer (JEOL JMS-DX303; JEOL Ltd, Tokyo,
Japan)& ol&3ste] ZA43%tk NMR spectrum- Bruker
AMX-500 (500 MHz) NMR spectrometer (Bruker
Analytische Messtechnik Gmbh, Rheinstetten, Germany)
2 543193, tetramethylsilane (IMS)E  internal
standard 2 o] &35}k

—

ASH A Ay ARSI A 2E

TR A Re) Bdd AdEEe vusk) el %
[Artemisia princeps var. orientalis (Pampan.) Hara]oA
Hestsion], 7 9o free hydroxyl7]E& 7HKx Qe
umbelliferone  (7-hydroxycoumarin)@}  scopoletin = (6-
methoxy-7-hydroxycoumarin) (Ryu &, 1997) (2¥. 1)&

zae] F 5709 EZ2ES  dimethyl sulphoxide
(DMSO)ofl  &3j3k  t}2  Poison Food Technique
(Dhiangra®} Sinclair, 1986)2.2 ZA}aloich 10749 A&
Helggolo dlgte] RS FIsted], AMEE #ES
H 49 7t} 579 BASS HEETI) 200, 66.7, 222,
74, 25 2 082 ug/mleo] FE% Hdh potato dexirose
agar (PDA)u|A]o]] 7}st T} Petri dish (@ 55 mm)oj
ook okAmRe] dvbdlel  PDAwiA|OA Ak
Agkal Qe FEolo] 7R olA agar disc (¢ 5 mm)
2 wlo] HEa). P infestans®} B. cinereavt-S 207C 0|
A ejeksia, VA FE& 25ColA wldskict

R e

407 A EA Az in vivo FHEB

407} °F&2EH MeOHFZE9] 6712 AEH oish
SrEdS AR A3 2000 pg/mL EolA 3 7EA|
W ool tlale] 90% ol de] T WAZNE vERd A

1470 AEgtt (& 2). ¥ - =g disid= 8749 A8
7t 90% oldel WAk uepdon, Erke - 93

- Besddle A4 79 3709 gk 0% o3
WAZEE Boich aEiv o2 A 7 A8 5 w9
AEenEy, Evtg - Adlgsgoly gl Bl - 37|
e 90% ol el WAEFNE Hole Ags JUUTk
o]% F7 WA= ¥ - TGl 9%6% o] WAlEHE
B3, FAE £ H - ATHuiEd, EnE - oy
2 9. Femulof tiste] 70% oo WAl ENE Hilth
W= Entg - Aol fisiA 85%9] & WAlEYE Y
egit) o] wo& )R x  (Leonurus sibiricus L.), 3

Table 2. Plant extracts showing potent controlling activities against six plant diseases”

Control Value (%)”

Plant RCB? RSB TGM TLB WLR BPM
Agastache rugosa 16 20 28 91 26 0
Angelica dahurrica 96 15 0 85 53 16
Angelica gigas 100 70 0 83 86 0
Artemisia asiatica 93 25 14 75 73 0
Atractylodes japonica 16 0 0 98 33 0
Forsythia viridissima 0 5 14 90 16 0
Ledebouriella seseloides 90 15 7 66 0 0
Leonurus sibiricus 93 25 0 87 90 0
Lycium chinense 91 15 0 41 60 0
Perilla sikokiana 8 0 14 90 16 0
Prumella vulgaris 9% 30 14 95 93 0
Scutellaria baicalensis 20 20 0 8 73 0
Siegesbeckia pubescens 88 0 75 9 93 0
Taraxacum platycarpa 16 0 0 95 33 0

“The plant seedlings were inoculated with spores or mycelial suspensions of the test organisms 1 day after the

chemical solutions were sprayed to run-off on the leaves.

YControl value (%) = 100 X {disease severity of untreated plants - disease severity of treated plants} + disease

severity of untreated plants

RCB = Rice blast; RSB = Rice sheath blight; TGM = Tomato gray mold; TLB = Tomato late blight; WLR =

Wheat leaf rust; BPM = Barley powdery mildew.



30 LR R

Table 3. NMR data of decursin in CDCl;

A9 - A5H - A7) - AR - 2AA - 8- 5

ok
PN
o
2

No. Y ‘H (multi, J)” No. “C 'H (multi, ])
2 161.2 2 76.7 496 (t, 48 Hz)
3 1132 748 (d, 10 Hz) ¥ 69.0
4 1431 610 (d, 10 Hz) g 249 128 (s)

5 1286 7.05 (5) 5 231 125 (s)
6 1158 1”7 165.6
7 156.4 2 1154 5.55 {m)
8 104.6 6.62 (s) 37 154.8

4a 112.7 4" 275 203 (s)

8a 1541 5 205 176 (s)
Iy 278 3.07 (dd, 1658, 48 Hz)

279 (dd, 168, 4.8 Hz)

“125 MHz, ”500 MHz.

% (Prunella vulgaris 1.), 3% (Siegesbeckia pubescens
Makino) 5ol v - =¥, BEvtE - o 2 2 . Foky
5 OA bR AEel distel 80% olpel WAIZIE e
in viood| ] Yol $EVL & 5 YT

QA FRIYBA 2 2 §4

99 dFAE 100 go 25 E MeOHZEZ, methylene
chloride¢] £, silica gel column chromatography}
alumina column chromatography& F3la] 28 g9
AG1E2% #4 Telsiglt. o 249 72 A4e 99
of A 9 WP FERAE AN AG1E e
electron impact (EI) mode@ ZAHEAS g Az} Ex}o)
2 (Mol m/z 328004 UERES, F2 fragment ion&
m/z 228, 213 (base peak), 83, 5553t} o] AL AMEH
decursind}t A3k Ao eyt o] Exo Agjsl
TEEHS ikl H-b "CNMR 2¥ES A9k
AG1E49 NMR datal= ¥ 3o]A9} o] vehtsy),
o]712 Ahn % (1995)0] HHolA B8t decursind} 9
43 AXSATh olsh Po] el AGI1ZEE dihydro-
pyranocoumarinz-¢] ¥ 279l decursin®® AT
dl, o] £4& A decursiva (Miq) Fr. et Sav.olld 2oz
HuHYar o] A gigns (Ahn 5, 1995)9} Peucedanum
terebinathaceurmn  Fisher et Turcz (Chen %, 1996) | A =
HUEQ o] BHE A gigrse] Hale] Fgo ARZ0)
dtfoli, g0 oM WEZ 0 AAAZA o
5 UE Decursin®]oll = Do M decursinol, nodak-
enetin, umbelliferone, nodakenin 5¢] coumarin] 22
o] Hawal gk (Chi, 1967 Ryu 5, 1990). 3}x)qt
decursin®] gt&Ao]| )3k B a1 o7 ¢k

uXze gagudel 2o 2 57
£ iz WA AR 200 goRRE MeOHZ:Z,
methylene chloridet#% 2 silica gel column chroma-
tography = &3t AD-153% 870 mga AD-227 540
mgs ek BEEldinh olE EAE 1zE 243
7] ¢lste] AD-1243 AD-223< El modes & oEA

S @ 27 AD-1529] A9ols Ex4ol 0] myz 270014
VERET, Q. fragment iono] 202 m/z 232, 218, 202
(base peak), 174, 145, 89 % 69 SolA ¥ =7} byt
AD25H 9] B{ole #Ro]2& YehR] ekglon, o
fragment ion& m/z 232 (base peak), 202, 189, 174, 160,
145, 89, 2 69 Fo|Ath EAHS FIs] sl F &
Z-g chemical ionization (CI) mode®Z & #EA41S 319E=
H, ¥ 22 2% protonated molecular ion ([M+H]")o]
mfz 27104 Jeh, 5 B4 MZ isomer#AIQl Hog
FAHAL A Fxo] 44E 9sle NMREAM S 4
Aatgeh. PCNMREAS AXg As, & 23 95 g
28 167] 7H3 3lon, methyl7|= & /4% 7HAa )

Aow vepdth =3 'HNMREA Ay (0¥ 2) F
2 BT g4l dZ=o] & protonTE 1470 9
H-a [6u 692 (AD-1)3} 678 (AD-2)j%t Hb [y 7.57
(AD-1)3} 767 (AD-2)]Abelo]l EHAHS] furan proton
doublet (coupling constant | = 2)o] F ZZ ZFojA
vepdoz F B2 Y% furanocoumarinAl £4¢S
¢ UM T AD-1EZLE H-a9} H-80] W-type
long-range coupling (J = 1)& oM linear type?)
furanocoumaringd& ¢ 4 YUk o] RE ANE =3
& u o] AD-13} AD-2832 77} isoimperatorini}
imperatorin© 2 FHFHACL o] T Z2HL A koreana [=
Ostericum koreanum (Mar.) Kitagawa] (Woo %, 1982)3}
Esenbeckia yaxhoob Lundell (Mata %5, 1998) 59 %2 4
Bl BuFivk Imperatorin® 3] [Echinochlora
crus-galli (L) Beauv.] 59 &2 #olZ oAlats]
(Mata 5, 1998). Imperatorin I3} uncoupler$} Hill
reaction inhibitor24 %= g3ty HuE It (Mata %,
1998).

§HH  imperatorin Helminthosporium oryzaes thshe]
o] ge Aoz d¥A Y Mirta 5, 1984).
Isoimperatorin  Peucedanum japonicum Thunb. (Chen
5, 1996), Cneoridium dumosum (Nutt) Hook. F. 4 A
koreana (Dreyer®} Lee, 1969) 59 BE 2AEAojx=
imperatorin@} 7 EAE}A|T, imperatorin®} A7 ¢lo]

—
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Q919 WA ZRE $2ld Coumarind] 245 A2HUFl g FEBY 31
A A% g Aol

CoumarinA] E2E9 in vitro JFFA
Coumarin7] £4E¢] rdAdn Fzote] AAS 24}
3k7] $ste] a3k A e ERe scopoletin¥} umbelli-
ferone} §7 AEWYFHold] thate] 50% FAFES]
AEE (IGo = 50% growth inhibitory concentration)Z
ARSI L A3t AAAH o= 5709 coumarind] EAE
< in vitrool| A A EHLZFolo] 3t IFFdAde] =X
@2 Aom JEWY (E 4. F  isoimperatorin,
scopoletin @ umbelliferone] 73-¢ A&& 107]2] A&
HdF ool Wste] ICsogke] 5 200 pg/mL o)4old}
; ; ‘ o). 712ju} decursind} imperatorin®] 9o @@z
o] ekl 200 pg/mL o3t ICo#-E HATh =,
B decursin®  B. cinerea, ~Colletotrichum  gloeosporioides
Penz. & Sacc. @ Pythium ultimum Subr.o| t)d}e] ICy
Zrol 130, 100 % 238 yug/mLZ YeRgul E3] P
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1 : Cochliobolus miyabeanus Ito et Kuriboll thate] 200 pg
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Fig. 2. 'H-NMR spectra of isoimperatorin (A) and miyabeanus)ol| wistd FFFAgol dotu dFA v
imperatorin (B) in CDCls. (Mirta 5, 1984), ¥ A= imperatorino] T} 3

ole] W|sl] C. miyabeanuso] wha}o] w2 sFF3HA o)

GEo8 HESU|E v} (Beier S, 1994; Parsons %, =7 YEsth T g4 79 $X] o) hydroxylZ)7t w2

1994; Mendez$} Castro-Poceiro, 1983). Imperatorini}= =]o] QlE scopoletin® umbelliferoneRrhs 79 21x]9)
&2 isoimperatorine]l that @A) tist B 79 hydroxyl”] djalel cyclic alkoxy group& 7Fxji Q=
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Table 4. Inhibitory activity of decursin, imperatorin, isoimperatorin, scopoletin, and umbelliferone against
mycelial growth of plant pathogenic fungi in vitro

: ICs (g/mL)”
Fungal species

DEC” IMP 1P SCO UMB
Alternaria mali >200 >200 >200 >200 >200
Botrytis cinerea 130 >200 >200 >200 >200
Cochliobolus miyabeanus >200 130 >200 >200 >200
Colletotrichum gloeosporioides 100 >200 >200 >200 >200
Corticium sasaki >200 >200 >200 >200 >200
Fusarium oxysporum >200 >200 >200 >200 >200
Magnaporthe grisea >200 18.0 >200 >200 >200
Phytophthora capsici >200 >200 >200 >200 >200
Phytophthora infestans >200 >200 >200 >200 >200
Pythium ultimum 238 >200 >200 >200 >200

“Concentration required to cause 50% inhibition of growth of fungi.
YDEC = Decursin; IMP = Imperatorin; IIP = Isoimperatorin; SCO = Scopoletin; UMB = umbelliferone.
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Table 5. In vivo antifungal activity of decursin, imperatorin, isoimperatorin, scopoletin, and umbelliferone

against various fungal pathogens”

Concentration Control value (%)”
Compound
(ug/mL) RCB’ RSB TGM TLB WLR BPM
Decursin 500 80 0 14 50 0 0
100 62 0 14 16 0 0
Imperatorin 500 9% 57 0 0 0 0
100 80 gi| 7 0 0 0
Isoimperatorin 500 25 14 7 0 0 0
100 16 0 0 0 0 0
Scopoletin 500 0 0 0 0 0 25
100 0 10 25 0 0 17
Umbelliferone 500 17 0 8 0 43 0
100 8 0 17 0 0 17
Blasticidin S 50 100 - - - - -
Validamycin 50 - 100 - - - -
Procymidone 50 - - 100 - - -
Dimethomorph 10 - - - 78 - -
Benomyl 100 - - - - 100 -
Flusilazole 10 - - - - - 100

“The plant seedlings were inoculated with spores or mycelial suspensions of the test organisms 1 day after the

chemical solutions were sprayed to run-off on the leaves.
100 X {disease severity of untreated plants - disease severity of treated plants}--

YControl value (%) =
severity of untreated plants.

9RCB = Rice blast; RSB = Rice sheath blight; TGM =
Wheat leaf rust; BPM = Barley powdery mildew.

“Not tested.
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Antifungal activities of coumarins isolated from Angelica gigas and Angelica dahurica against plant
pathogenic fungi

Shi Yong Ryu, Jin-Cheol Kim," Young Sup Kim, Heung Tae Kim,' Seong Kie Kim, Gyung Ja Choi,’ Jeoung
Seob Kim, Seon-Woo Lee,' Junghee Heor, and Kwang Yun Cho (Bio-organic Science Division and 'Screening
Research Division, Korea Research Institute of Chemical Technology, Yusong P.O. Box 107, Taejon 305-600, Korea)

Abstract : In order to search potent antifungal substances from domestic plants, 40 plants cultivated in
Korea were collected. After extracting with methanol (MeOH) and concentrating to dryness, the MeOH
extracts were screened for in vivo antifungal activity against six plant diseases at a concentration of 2000 g
/mL. Fourteen extracts showed disease-controlling activity more than 90% against at least one of the 6
plant diseases tested; eight, seven, and three extracts controlled more than 90% the development of rice
blast, tomato late blight, and wheat leaf rust, respectively. However, none of the extracts exhibited in vivo
antifungal activity more than 90% against rice sheath blight, tomato gray mold, and barley powdery
mildew. From the MeOH extracts of Angelica gigas and A. dahurica showing potent controlling activity
against rice blast, 1 and 2 antifungal substances, respectively, were isolated by solvent partitioning and
column chromatography. The three compounds were identified to be coumarins, namely, decursin,
imperatorin, and isoimperatorin, by mass spectrometry and NMR spectroscopy. They were examined for in
vitro and in vivo antifungal activities together with umbelliferone (7-hydroxycoumarin) and scopoletin
(6-methoxy-7-hydroxycoumarin) containing a free hydroxyl group at position 7 to investigate the
structure-activity relationship. In vitro, most of 50% growth inhibitory concentrations (ICs)) were over 200 ug
/mL, indicating that they have relatively weak antifungal activity. The antifungal activity of decursin and
scopoletin, containing cyclic alkoxy groups instead of free hydroxyl group at position 7, was stronger than
umbelliferone and scopoletin. Especially, decursin and imperatorin showed potent antifungal activities
against Pythium ultimum and Magnaporthe grisea, respectively, with ICs values less than 25 ug/mL. In vivo,
decursin and imperatorin showed potent antifungal activity against rice blast, whereas other coumarins
hardly controlled the development of 6 plant diseases tested. These results suggest that the antifungal
activity of 7-hydroxycoumarin derivative is substantially increased when the hydroxyl group at position 7 is
protected by a stable cyclic alkoxy grouping.

*Corresponding author (Fax : +82-42-861-4913, E-mail : kjinc@krict.re.kr)

35



