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Hole 22 dAMIE Y=
Fusarium<; #& v}l AAE AASE Aozn
4 A ArH(Vesonders} Golinski, 1989).

Fusarium%; o] AAbsl= F2 phytotoxino] &
lycomarasmin, dehydrofusaric acid, fusaric acid %
picolinic acid ] SltHCapasso 5, 1996; Vesonder
¢} Golinski, 1989). =3 FAEHAE Fo)A enniatin
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nivalenol, T-2 toxin, HI-2 toxin %)°] 4&2 AL
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1971; Betina, 1989). 3 MAE Fo| XX fusarubin,
isomarticin, javanicin, norjavanicin 9 novarubin
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B Ao AME3 F ooxysporum BG TFFE &4
g 719d WE 3 A EFAk ¥Ho
o Al Zete 23 WEZE 5 mm x 5 mm R
AZIEZ AE F 2% NaOClz 187 ¥9 Ad#stn

e Adadd. B9 49 248 ARl
v %] (potato dextrose agar, PDA; Difco Laboratories,
Detroit, MI, USA)ol| &2l¥& & 25CollA 7UZ uf



Fusarium oxysporumo] A’}sl= dehydrofusaric acid®] 2 7}

231913, o|% Fisher Z(1982)
o] ®igt Wo] whe} carnation leaf agarwjz)ol A

3 71 & Nelson 5(1983)¢] Hhd
Q%90 o1 An Eed ¢ F
oxysporum® 2 FAHUT. F oxysporum BGHF-E
PDAWA] o] 7% & ZAE EFsta = agar plug
£ wo] 6% dimethyl sulfoxideDMSO)o] W& &
B80Cel A 7] nasATt.

PhytotoxinQl 22

F. oxysporum BG #F=Z5H phytotoxing #2]3}
7] $13ke] 7hRE Al A] (potato dextrose broth, PDB)
| &3 b 25T, 150 rpmo.2 10Y F<t Agu)
FE AAEETh st AxuA] 4 LE 448
<3 Ay IR BT o, MIdde 57
[dotAlHlol ER 23] F&E&GTE FAe oAEL

3 F23 og Y w52 =& 7hsk 500
deotAHolER 23] &3}

2 qHol ol EZ S & wgdozte 4
obrlElo|EZ3 X Y FFshATh 4o
ZFEE 75 g& 270 g ¢ silica gel(Kiesel gel
60, 70-230 mesh)o] %33 aa(se cm W74 X 60
cm Zolol 7k & 2RI E- W9 -5(30:9:1,
v/v/v)Z &3 ] AHE 50}04 dolx 54
gd FA4EYS thA] 2 g«] silica gel(Kiesel gel
60, 230400 mesh)o] % B APE6 cm )7 X 60
cn Zol)ol 713 g 22X E - wlekg (71, v/v),
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¥ 2]3 phytotoxing] +x 24
3 AT EEAE AAEET ARs LCESI
(Electrospray Inonization) 72 ‘j*—ﬁr-@'% ]EOL LC-MS
7171(JEOL Ltd., Tokyo, Japan)& ©
BAA YL Capell-Pak ODS@4 .6 mm x 250 mm)
& ARSI, o)lEAAE SMAEYUCIEZ-E(1% ti-
fuloroacetic acid ¥3)(10:90, v/v)& 1083+ #X3
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N7 F o £UAZ AE FRAAL. o) B F5L
1 ml/mino] vt
o8] 7}A] mode?] #{x}r|FHEML Bruker

AMX-500(500 MHz) NMR spectrophotometer(Bruker
Analytische Messtechnik Gmbh, Rheinstetten, Ger-
many)E o|&3te] Attt &ujz= CD,ODE
AHeEtg o, tetramethylsilane(TMS)E W% EE5F
Az ol g3tArt

SM2iEto CHet MixEs 248
24-well plate(Corning Co., New York, USA)e] z}
welld] NEE T3 1/25 =2 Hutnerwl| X400 mg
K:HPO,, 200 mg KOH, 500 mg EDTA, 200 mg
NHNO;, 354 mg Ca(NQs)4HO, 500 mg MgSOs
7H,O, 249 mg FeSOs7H,O, 179 mg MnCly4H,0,
659 mg ZnSO,7HO, 3.95 mg CuSOs5HO, 252 mg
Na,MoOs2H,O, 14.2 mg HsBOs, 02 mg Co(NOs)y
6H,O, 1.0 liter distilled water)E 2 M4 49802
74s ok e Al wiekst E) ey (Lemna paucicostata
381) 144 ¢ 2|43 AckPark 5, 2000). AR uRx) A
& AAA AFde] HAFFE 5%t HES A
3}91—’ BE T4 2 2852 100 8B/ miFEL
2 AYsAL, o i thxFole AeE EFHA
AA| Le MNES HF¥T 1%5F0] HEE A
Ak AgAdE F 30T Bx18 FSHGN 54
7 wjoke o A3 BESIT
38 223 phytotoxingl dehydrofusaric acid&
AT A% A= %S ZAR] Heke
ol ECZ £33 & HF ¥ =7 100 £8/ml, 30 4
/ml 10 #8/ml, 33 #/ml 2 1 #g/ml FFo] HE
2 Ak 283 SN AR Y 50%
*QtrxiﬁﬂlﬁE(ECso) T8t7] st 50 #48/ml, 2.5
M@/ml 2 125 /ml FEZ AsAt. dE2Tol=
1% oM AET AHsiger, AT 4oz d3s
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Liquid cultures(4 Liters)

Centrifuged at 150 rpm for 15 min.

'

Supernatant

Extracted twice with equal
volumes of ethyl acetate

Pooled and concentrated to dryness

'

Pellet

Extracted twice with acetone

v
Aqueous phase

Extracted twice with equal
volumes of ethyl acetate

X

Ethyl acetate extract(7.5 g)

v

F1 fraction(54 g)

F12 fraction(240 mg)

Silica gel column chromatography [3.6 cm x 60 cm; 200 g CHCl:CH:OH:H;O, 30:9:1]

Silica gel column chromatography[3.6 cm x 60 cm; 200 g 0.1% acetic acid
¢ in CHCl:CH;OH(7:1, 6:1) and CHCl:CHsOH:H0(30:9:1)]

l Preparative TLC(acetone:ethyl acetate:formic aicd:water:benzene, 4:3:1:1:2)

Phytotoxin(40 mg, colorless powder)

Fig. 1. Extraction and purification procedure of dehydrofusaric acid from liquid cultures of

Fusarium oxysporum BG
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Dehydrofusaric Acid

“

Fusaric Acid

Fig. 2. Chemical structures of dehydrofusaric acid and fusaric acid.
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o7 A8 249 AF2AEHNE [MH]o)
mfz 17998 e Ez}gko] 179 daltono 2 FA ]
Atk B2 phytotoxine] 'H-NMR ®4A3} &y
837(H-6, s br), 8u 817(H-3, d), &u 7.96 (H-4, d br),
8y 573(H-9, m), 8y 491(H-10, m), &n 2.80(H-7, ) 2
u 234(H8, d) S¢ ¥aAs} LR} Abraham)
Hanssen(1992) 2 Capasso  5(199)°] w®i13gh
dehydrofusaric acide} Qxst4ct. E3 CNMR
MoMx 7|E Rust A dxstgrt. FH &
o2 9949 gl 242 P"CNMR ¢ 'HNMR
AAl 712 B3 fusaric acid®} Y3 Aoz
UERTE =, 9 ghAe)l 100 ' Alole] o]F 4
gro] @Y Aoz WA H-99 H-109] chemical
shift= 2}zt 8y 137(tg)} 094 ()2 oS5t o
%43t 7o) F. oxysporum BGolA #2]§ phytotoxing
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HA 7= 8+ 2 (Gaumann, 1957; Yabuta 5, 1937),
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gt &4 (Nagatsu 5, 1970) 2 k2@ (Hidaka %,
1969; Malini, 1966; Porter®} Nelson, 1994; Porter %,
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Fig. 3. Inhibitory activity of varying concentrations
of dehydrofusaric acid against growth of
duckweed. Each duckweed was floated on
Hutner's medium after treating with de-
hydrofusaric acid and then incubated at 30
T for 5 days.
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glyte] Aol i3t dehydrofusaric acid®) ECs ke
T37] $13te] 5 pg/mlFE] 1724 3|4sle] AYd
A3, Table 1549 2o] 5 i/mlolate] FEoIAE
AR LS A AAEA welld %7
FATENrel FAsH chlorophylle] & 7zt 45
mg¥ 60 moledl, 5 #/ml FFO 2 dehydro-
fusaric acide AHPE dolv 27Hd: AAF
92 chlorophylle] o] A3kt

25 #8/ml 522 dehydrofusaric acidE 33
< BT AAETE FAE o] 89% AR, chlo-
rophyll 8t%& z7nth o388 gastih 18z
125 /ml AzAlo& AAF 2 chlorophylle] o2&
7zt 34.7%9} 38.7% A=)

Dehydrofusaric acid®] Z7)72|de] oig AAF
7} chlorophyll #=kel]l tidt ECs2 25 < 1.5 18/
meo} et

Table 1. Effect of dehydrofusaric acid on growth of
Lemna paucicostata 381 in 24-well plate”

Concentration  Fresh weight Chlorophyll content

AEH - FYY - 244

AlZ0| YOt X MK0| DIXl= Y&t

FTEste) diste &40 wA Jepde wet
2 7 e wol B A g 845 XAt
frt. o 23} dehydrofusaric acide AEo] A&
H3 FxQ 320 LB/mld M= 2439} cress 29
Wolell = Fako] A, EF 483, cress, 43 H
T8 5 AYF EE AEAY AYTY ARl
48 98e FA 9tk ey dehydrofusaric
acide &9 Wl 7HA A &9 By AFE A 9A
sldtiTable 2). 32 ug/™E 2|3l E W cress9
He gL o 2% JAHNIL, A8IE o 53%,
e oF 40%, FAHE oF 2% AU oE
ul 7kA] g ¥agl Ao ulg dehydrofusaric
acid9] ECypx 2183 395 #8/ml, cress 45.6 #8/ml,
7y 759 #g/ml 2e]3 EAY 793 g/ mio] AT}

Fusaric acid¢} dehydrofusaric acide] 2] & x|ol o
& FAo] th3jA Capasso 5(199%6)> EvlE {19
Bg) Aol ety 2x10* M $FA fusaric acid
+ 67%, dehydrofusaric aicd= 78%, fusaric acid®]
methyl ester= 55% 18|31l dehydrofusaric acid<]
methyl ester= 70%°] A BAo] dvtn FUTh

(#8/ml) (mg/well) (18 well) . .
0 26.411.9" 298505 Dehydrofusaric acid®] - 2x10° M2 354 48/ml
of dFelez B Ao AR} nulusds o vl
1.25 18.8+1.9 20.6+2.9 3 BHS wa ] AT dehydrofusaric acid7}
25 7006 49+04 FANET GG A Eo] Aagle] AEA ] wal A
50 3.3+03 11106 A& gAsit= Ag e

Pach duckweed was floated on Hutner’s medium
after treating with dehydrofusaric acid and then
incubated at 30C under continuous light for 5
days. "Meanzstandard deviation.

o] 3 #o] F oxysporum BGHLoZHE I
dehydrofusaric acide EF/0FElgtel A&7 154
o RRE AASAT ol FE Role
Ago] Zo] gl&A g% dehydrofusaric acid®] F

%N o nﬂn e

Table 2. Inhibitory effect of dehydrofusaric acid on root growth of barnyard millet, cress, barnyardgrass,

a)

and rice
Plant species Growth Inhibition(%)
0 ug/ml 10 #8/ml 32 ug/ml 100 #g/ml 320 #g/ml
Barnyard millet 0 2 53 80 92
Cress 0 17 72 93 97
Barnyardgrass 0 0 40 76 94
Rice cultivar ‘Dongjin’ 0 3 43 85 97

“Twenty five pregerminated seeds were placed on a filter paper in petri dishes, each treated with 3 ml of
dehydrofusaric acid solution, and incubated at 30°C in 14/10(light/dark) photoperiod for 4 days. After 4
days, root lengths of 15 seedlings were measured.
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Phytotoxicity of dehydrofusaric acid isolated from Fusarium axysporum against several plants

Kyung Sik Hong, Jin-Cheol Kim, Gyung Ja Choi, 'Heung Tae Kim, In Taek Hwang, and Kwang Yun
Cho(Agrochemical Screening Research Team, Korea Research Institute of Chemical Technology, Jang-Dong 100,
Yusong-Gu, Taejon 305-606, Korea, 'Department of Agricultural Biology, Chungbuk National University,
Cheongju 361-763, Korea)

Abstract : A phytotoxin was purified by repeated chromatography from liquid cultures of Fusarium
oxysporum BG isolated from barnyardgrass. Its chemical structure was determined to be dehydrofusaric
acid by mass and NMR spectral analyses. The substance showed a potent phytotoxic activity against
growth of duckweed with a ECs value of 1.5 /#8/ml. It also inhibited the root growth of barnyard
millet, cress, barnyardgrass, and rice cultivar ‘Dongjin’. However, it had no inhibitory activity against
seed germination of barnyard millet and cress, and the shoot growth of the four plant species.
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