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: inhibitor, herbicide, biological activity, plant-specific enzyme, searching target.
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1z} sk
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Agel] AHEEE ggtE V|ERE 2AME Eote] Az
Mol NdidE eSS AwsldtiDeyet Harborne,

1997; Cobb, 1992; Weller %, 1993; Devine %5, 1993
Dawson %, 1986; Zolliner, 1993; Dagley2} Nicholson,
1970; Hatzios¢} Hoagland, 1989; Kearney<¢} Kaufman,
1988; Anderson, 199). ZAt® 3}3EL Sigma 2
Aldrich chemical(USA)ZHE Frjslgon] dubsl $A

7 Aegjste] HIT-dAME2 353} ST 1).
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Ee ¥WH 350 cm’e) FEaE EE H@a 5
T, B9, Y, videl, mET, A%, mamie], oA
A, AANE Al FAE GF BED ¥
Ag woldEgAsh Bl FAAAY
gojo} AHZAIA (tween-20, 01%)E
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(4000 L/ha)3tgitt. ©rlse HzlolA 90% ol4e] =z
FHS HolZlh BYH FAS B oAlE A
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Table 1. Compounds used in this study

EIOT Compound PNH(;T ¢ompound PI\III;Y Compound

001  a-Aminobutyric acid 037  Diallylsulphide 073 N-Ethylmaleimide

002 Acacetin 038  6-Diazo-5-oxo-L-norleucine 074  Niclosamide

003 Acetohydroxamate 039  Dicumarol 0756  Nordihydroguaiaretic acid

004  Acetopyruvic acid 040 Dicyclohexylcarbodiimide 076  Oleylamine

005  N-Acetylimidazole 041  Diethylpyrocarbonate 077  Oxalacetic acid

006 Acrolein 042 Dihydroxyacetone 078  Oxalic acid

007  Agaricic acid 043 Dinoseb 079  Oxamic acid

008  Agmatine 044 2,2-Dipyridyl 080  2-Oxoglutaric acid

009  Albizziin og5 > Dithio-bis(mitrobenzoic g01 5 6 optaric acid
acid) aldehyde

010  Alizerin 046 D,L-Ethionine sulphone 082  o-Phenanthroline

011  3-Amino-1,2 4-triazole 047 Ethoxyquin 083 Phenolphthalein

012 ;l;fg:;c;j;:udazole 048  Ethoxyformic acid 084  Phenylhydrazine

013 1-Aminobenzotriazole 049  Ethylacetoacetic acid 085  Phenylpyruvic acid

014  D-2-Aminobutyric acid 050 Ethyleneglycolmono 086 Phospho-ribosylpyrro
methylether phosphate

015  Aminooxyacetic acid 051  Ferulic acid 087  Primaquine

016 DL-2-Aminovaleric acid 052 Gallic acid 088  Propionic acid

017  Ampicillin 063  Genistein 089  Purine

018  Apigenin 054  Glucosamine 6-phosphate 090 Putrescine

019  Azelaic acid 055  Clyceraldehyde 091  Pyridine 24-dicarboxylic acid

020  Baicalein 056  Glyoxylic acid 092 Pyridoxal

021 7,8-Benzoquinoline 057  Glyphosate 093  Pyrophosphate

022 Bilirubin 058  Gossypol 094  Rhodamin B

023 Bromoxynil 059  D-Gulono-14-lactone 095  S-adenosylmethionine

024 Caffeic acid 060  Hydroxynorvaline 09  Sebaic acid

025  Canavanine 061  8-Hydroxyquinoline 097 Sitosterol

026 Cephalothin 062  Iproniazid 098  Spermidine

027 o-Chlorocinnamic acid 063 Isonicotinic acid 099  Spermine

028 Chlorogenic acid 064  Itaconic acid 100 Succinic acid

029 Chlorpromazine 065  Kojic acid 101  Suramin

030 Cinnamic acid 066  Malonic adic 102 Tetradecane

031 Citric acid 067  6-Methylaminopurine 103 Tetrahydrofurane

032 L-Citruline 068  Methylglyoxal 104  Tranylcypromine

033 p-Coumaric acid 069  N-Methyloctadecylamine 106 Traumatic acid

034 Cyanide 070  4-Methylpyrazole 106 Trifluoperazine

035  Cyanuric fluoride 071 Methylthioadenosine 107 Ubiquinone-5

g6 sI-Cyclopropane 072 2Naphthoic acid

dicarboxylic acid
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Cyanobacteria A-8-2}4] A3

Cyanobacteria Hjok8-71e] BG-11(Castenholz, 1988)&
T Bk WYAIZ] cyanobacteria HI|GFeHS U
H 16}04 AuE & e ARgste] # 471 10770/mL
71‘ Y5 JdEAA 20 mLA AFPLTle] EFsch oF
Axele HE2wr7E 1, 03, 01, 0.03, 0.01 mMo] FEZ
zb Agarlo] Helste] A& 25°C F79] shaking
incubatorol| Al wjoFatgith 24AM7F Zof 1z}, 48A17F 3o
2i} ZAfsto] o] ogh A AA&E 2AMSATHE

%, 1993a; 3 5, 1993b).

W oA

2o 15 Bk ASAR B(aFY) o
of ¢l oM 1 emE A9 atdH-9] 3 emE
2 Agste] 3 mme] WS BHEQIth o] AU dds)
= &A1 7 mLe 2-(N-morpholino)ethansulfonic acid
(MES) buffer(pH 6.5)7F ¥4 U+ 6 cm Petri dishe]
02 g#s =3Ik obAE Helskn 12474 £k oF 2710
N OFANZ B3 2702 87 24470 (1, 4847
FAel FAelg vwd Aael WsE zARE
(Streibige} Kudsk, 1993; Boger9} Sandmann, 1992).
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9] shE oM EopdEA el HIT-11, 15 23,
9 gx WAl aIrt festAl etk Sol A A
] 1= HIT-11, 15, 21, 23, 40, 43, 57, 76, 82, 84, 89
o WAEIE §Fete] dolEdA MR B
sateso] MuleQit). oS Zo|A] HIT-11, 15, 23, 43
T Hokd B lopgAeelM BT e dxENE
el a, HIT-21, 40, 57, 76, 82, 84 89 52 ol
gt AzxadE JeRtE  2). HIT-11&
3-amino-1,2 4-triazole 4] obw) =2} histidine Yo
oJal= &4 imidazole glycerol phosphate dehydratase
(IGPD) AsjA|lzA 2 2eizl 71& AzA| amitrol o]

(o] 5, 199%) SA%el AxzAons Hajg oo] wsl

kfd >¥t1 i
n {
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UM TARESITE Ohta §(1997)& < AAAQL 5o
AA g A IGPD AsA=A  triazoleAlo] #gHEE0]
AT T 9SS Hud v gtk HIT-15% aminooxy-
acetic acid2X] alanine aminotransferase, phenylalanine
ammonia lyase(PAL)$} aminolevulinate aminotransfer-
ase & AdfslE AR dHA rvhMartinez-Carrion
3} Jenkins, 1965; Jorrin &, 1988) Az g Yol ESk
AZlict OREASAR Fsgion s gz
o BAzizol Ol AL AsPl UERdth Wl
QAN ehbe A2E4e FHALES B 5
Ao|ith. HIT-21-& 7,8-benzoquinoline © 24 cinnamy!
alcohol dehydrogenaseE Adflshs E4= 4&ix ok
(Wyrambik9} Grisebach, 1979). ol EgA e &= 2
3 god, welgA gl oA, 7vks, =
A o q]fs]]/qu} 95% o]/\L kA 813 Jt}h HIT-23& 3ErA
Aol A oxidative phosphorylation #}4% uncoupleri
245k 7)% AlZA bromoxynilolithe] &, 199%). &
oPAEGA A FERZEE 100% LABIG e, Tobf
AGALINE DS A %0 22 sl WA
soiul ARHl B AW S el gl
Qo] 8, dzHol Ak

HIT-40  dicyclohexyl carbodiimide24] adenosine
triphosphatase  ATPase(calmodulin Ca”*/Mg™), cytoch-
rome b, H'-transporting ATP synthase, protein
kinase, NADH dehydrogenase(ubiquinone) < # 3iat
= Aoz A4#iA glon(Zolliner, 1993; Li 5, 1991), A
arhe WolgAGALAMT =A ek dxsd

FEA A FARE ZeeR Aeld do] A3,
ZEHA ARSI T
HIT-432 HIT-233 7o] oxidative phosphorylation
uncoupler®  ZH&sh=  Al%A|  dinoseb o|THe] T,
1996; Zolliner, 1993). 2Fl| 2] & 3YFH <lo] A&
5dAlE oiRiel ool AxHIATh

HIT-57-& 5-enolpyruvylshikimate-3-phosphate synthase
(EPSPS), 3-deoxy-D-arabino-heptulusonate-7-phosphates-
ynthase 5& Aslels Aoz gzl 7|E  AxA
glyphosatec]itHo] 5, 1996; Zolliner, 1993; Kishore 9}
Shah, 1988). Wold e g aah= A8 YepA #3ke
L gop g A 2ol A 3 Akl
HIT-762 oleylamine 2 myosin-light-chain kinase}
protein kinase(Ca2+/ calmodulin) AsjAlz daix lom
(Zolliner, 1993; Ramos, 1991), wolrd B gife 2
H QAR Lol AAA AN SrekA ehdov]
reAre A% A 5 2

HIT-82% o-phenanthroline© 2 g 2A] X2 2lo]
A AL FArt o) 3§HE-S aconitate hydratase, amine
oxidase, aminopeptidase, cinnamyl-alcohol dehydroge-
nase, carbonyl reductase, indanol dehydrogenase,
lactate dehydrogenase, pyruvate carboxylase % 5001 %
o] E4s Ak 2= d¥A 7|(Zolliner, 1993;
Wyrambik ¢} Grisebach, 1979) wjfoj e} &7 =2 a7}
g Bdahe Alaae] 28 oysich 2oy doldE
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Table 2. Screening result of compounds by pre- and post-emergence application at the rate of 8 kg/ha in a

greenhouse
_ Control value (%)”
Chemicals 5
SB” EC AS DS PD SN Al AT XS CE
P 70 0 9 0 60 60 70
T e 70 00 95 100 100 5 8
Post 80 90 95 90 100 90 95 95 95 70
P 30 3 0 0 0
. e 30 5 0 4 s 3% M 0 0
Post 90 80 30 100 100 100 100 100 100 35
P 0 0 0 0 0 0 0 0
HIT-21 o R S S S
Post 70 20 0 70 95 100 20 100 20
HIT.23 Prgﬂ Om 40 0 30 100 100 100 100 _100 AAAAA 90
Post 100 100 40 100 100 100 100 100 100 100
P 0 0
. re T 0 0 0 0 0o 0 0 0
Post 80 90 60 100 100 100 100 100 100 100
HIT-43 Pre 3 100 70 100 100 100 80 100 100 70
Post 100 100 100 100 100 100 100 100 100 100
Pre 0 0 0 0 0 0 0 0 0 0
HIT-57 oo e B S
Post 100 100 100 100 100 100 100 100 100 100
Pre 0 0 0 0 0 0 0 0 0 0
e et o
Post 95 90 30 70 100 100 30 100 70 30
Pre 0 0 0 0 0 0 0 0 0 0
HIT-82 oo : 4
Post 90 S0 60 100 100 100 100 100 100 100
P 0 0 0 0 0 0 0 0
HIT-84 e —— : -
Post 50 70 35 100 40 0 40 100 40
P 0 0 0 0 0 0
HIT_Sg re 0 O ,,,,,,,, 0 ------------------------------------------------------
Post 70 80 35 95 95 30 100 40 90 100

“Control value was obtained by visual rating based on the scale of 0 to 100, 0 means no control and 100 means
complete control.
YIS, F44(Sorghum bicolor); EC, &3|(Echinochlor crus-galli); AS, 7WD(Agropyron smithii); DS, wle§ol(Digitaria sangu-
malis); PD, v|=787]%(Panicum dichotomiflorum); CH, wZ(Calystegia japonica); XS, =rwle)(Xanthium strumarium);

AT, |3 ¥](Abutilon avicennae); Al, A}7)ZF(Aeschynomene indica); SN, 7V a}5(Solanum nigrum).
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Table 3. Effects of inhibitors on the seed germination and root growth

Inhibition of seed germination (%)

100~80 80~60 60—40 40~20 20~0
011, 021, 025, 030, 038,
10080 023" 072 040, 044, 047, 061, 073,
075, 082, 087, 094, 106
Inhibition of root 80~60 033, 035, 043
growth (%) 6p—qp 029 015, 045, 067, 076, 099
40~20 057
20~0 Others
“HIT code number refer to table 1 for the identity.
Atk R AEel, Thedel], EgRe] FA, A&e 4 10

2 .
nEA G AeiE m 7—‘1@3101“&*1, 44 29
S Aojd 4 9l 44
AzAbe e} Qupa %Elﬁ\:}.

wolA |

doka 0% ool dueAE diden 3jtEe] Fab
o) wolol PIXE S EAF B3 1 mMe] AelsE
A 0% o4 oAlstE 17749 33HEe] AwEc) A
Wyl 89HE2  3-amino-1,24-triazole, 7,8-benzoquinone,
canavanine, 2,2’-dipyridyl, dicyclohexylcarbodiimide, cin-
namic acid, 6-diazo-5-oxo-L-norleucine, 8-hydroxyquino-
line, 2-naphtoic acid, ethoxyquin, N-ethyl- maleimide,
nordihydroguaiaretic acid, o-phenanthroline, prima-
quine, rhodamin B, trifluoperazine, trifluoperazine ©|%}
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FENIAY Ak ded SYE ARL) oo ol
=Ho

FE SNl web ZA ZAaHAAR
HIT-061, HIT-044, HIT- 082 52 474 §]r5a T2 9 v=
SHE WolelA &} S5 et 1). ol
ol A HIT-044+= 2,2 -dipyridyl 24 125 ¢ Mo A% 100
% wolelAlEaE UEISAT Het mziel e
eR) etk

Cinnamyl-alcohol dehydrogenaseE Asjst= Aoz
W a¥l(Zolliner, 1993; Wyrambike} Grisebach, 1979)
HIT-021(7,8-benzoquinoline) 5 nxMojA EnlEe] o}
= & AR e v '1 of AP A2 e
Fakoleh ey ek vo) WEAlRe A4 e
I Hrhl= wje] Bl o gAsisih HIT-61 (8-
hydroxyquinoline)+> amine oxidase, catechol methyl-
transterase, cinnamyl-alcohol dehydrogenase, cyclohex-
ane monooxygenase, indanol dehydrogenase, pyridoxal
dehydrogenase &2 AHIAZ dHA JdoB(Zolliner,
1993), ol g3l= 7,8-benzoquinolines} A 73F
o|frf. HIT-044(2, 2’-dipyridyl) o o, ¥, EnjE9] wols
2 oAslel A3 SHE FolM Z1 e welely)
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Fig. 1. Effect of inhibitors on the growth of rice,
barnyardgrass, and tomato seedlings.
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onate 12-lipoxygenase, alcohol dehydrogenase, carbonyl
reductase, cinnamyl-alcohol dehydrogenase, collagenase,
indanol dehydrogenase, parathion hydrolase, phenyl-
alanine 4-monooxygenase, pyridoxaldehydrogenase 52
Asfslz o= Harwo] QltiZolliner, 1993; Wyram-
bikr#} Grisebach, 1979).

HIT-082(c-phenanthroline)-2 aconitate hydratase, ami-
nopeptidase, amine oxidase, cinnamyl-alcohol dehydro-
genase, carbonyl reductase, pyruvate carboxylase,
lactate dehydrogenase, indanol dehydrogenase % ¢ 50
o 7He EaE Adste ZeE Hase] X
(Zolliner, 1993) 47}4] F3tEo] FEHoZ AFsle &
2% amine oxidase(Yamada -5, 1967), cinnamyl-alcohol
dehydrogenase(Wyrambik ¥} Grisebach, 1979)$} indanol
dehydrogenase(Zolliner, 1993) o|8ic) o]Eo] ol

plahs gl dsde AT vl 9w $5e 9
oolal AzAl ALE 93 AEEPEAL 4ol gk
i1 A7,

Cyanobacteria A}-521 4] A&

Cyanobacteria& o] &g AEHAL A5 FU47 o
Fol #eld, & gMe] kA P Reoldg Ao
ML AR mE Bt abol3, £ d@ave 9EE
T oodrhs A %91 e PR SR 5
1993, = & 1993b). & A|gex Ag F gy 5FHY
A e AdAsiet MaA #d grbd Az R

S, MaA - giab Aol e s Jeldar
A Fae gelE YebdulStreibige}l Kudsk. 1993;
Boger9} Sandmann, 1992). YU32ke] biomass=HE| &t
&7) wiell chlorophylldhak = urbldlty o] WIlE F

sol 4ue 240l e, B Frone] 45 v
wE HHow g *1?:4,01]*1” *—‘1‘*&91 Aot gatew
Bk Ak madelw(zta A=) 1k AlgdA &3t
Freh sl disie Azl Wateh AUd 54
of ukslojop & Folrh i IHRIE FolA Akl W

Oln

3] ZA 98k AlqpA A e gl 41

7,8-benzoquinoline<> cinnamyl-alcohol dehydrogenase
£ Adfsts Aoz de{x(Wyrambik®}t Grisebach, 1979)
SshEeA 100 pMolA) AHelef|A] cyanobacteria®] A
S 100% A8}l s, D-amino acid oxidase #]#(Biase
%, 1991; Jungz} Seiler. 1978) 9 oxidative phospho-
rylation uncoupler(Zolliner, 1993)2 <2z chlorpro-
mazine 30 pMoJAM % cyanobacteria®] A2 100%
oAAstcE AR ARESE paraquati= 1 g Mo|M%
90% AAENE BT 3 Mol A= 100% A=
Aoz yepdtt Cyanuric fluoride= galactolipase # ]
A2 dHAd 9len cyanobacteria A% A= 1
mMe] A7 100% AEIITE 4-methylpyrazole’= 1 mM
oPdolrt 100% AAEAE HAEd o] FFPES
alcohol  dehydrogenase, cinnamyl-alcohol — dehydro-
genase, retinol dehydrogenaseE A3l|sl= E2Z B
Xt (Wyrambik ¥} Grisebach, 1979). Myosin-light-chain
kinase$} protein kinase(Ca2+/ calmodulin) 5-& Ad|sh=
E42 By (Zolliner, 1993; Ramos, 1991) oleylamine
= 1 mM o)A Aut 100% Aelsl9itl. Amine oxidase
(flavin-containing) & Adete= 2oz defd  tranyley-
promine& 300 pMelA 60%, 1 mMejA= 100% A3l

3litk.  Adenosine triphosphatase, Ca** transporting
ATPase, H' transporting ATPase, phospholipase,

pyruvate dehydrogenase & Adfshz Aoz ezl
HIT-106 (trifluoperazine) chlorpromazine® 2o o)z
obA|2  AREgh paraquat®ih AR 30 pMojAME
100% A8 AgelA S48 paraquat KTt M=
veRde. o4 o] S5 Ae) UARE Fol Wiy
S VE%lal  cyanobacteria A3 °jAlskE B2
A waE FH0l BT & e A AzA e
g #AgHdoz=  cinnamyl-alcohol  dehydrogenase,
amine oxidase, ATPase, pyruvate dehydrogenase ©]|%}

=

DB

e E3ke] cyanobacteria®] A58 A FFES Cyanobacteria®h= @] 254E €] d& o]4sto]
Aekted=t trifluoperazine, 7,8-benzoquinoline, chlor- setEo AETAES AR A7 1 mMollA 837} 95
promazine, 4-methylpyrazole, cyanuric fluoride, tranyl- 3k 28709 sletgol AuEuTh et diEe] sekEol
cypromine, oleylamine o] A= ATHHF 4). 1 mMel Mgt 835 Blm 1 o]ske] MM s &
Table 4. Effect of enzyme inhibitors on the growth of cyanobacteria
Cone Growth inhibition” (%) Conc.
: Paraquat
(mM)  HIT-21  HIT-29  HIT-35  HIT70  HIT-7%6  HIT-104 HIT-106  («M)
1 100 100 100 100 100 100 100 10 100
0.3 100 100 0 0 20 60 100 3 100
0.1 95 100 0 0 0 20 100 0 90
0.03 0 100 0 0 0 0 100 03 40
0.01 0 0 0 0 0 0 0 0.1 0

“HIT-21, 7,8-benzoquinoline; HIT-29, chlorpromazine; HIT-35, cyanuric fluoride; HIT-70, 4-methylpyrazole; HIT-76,
oleylamine; HIT-104, tranylcypromine; HIT-106, trifluoperazine.
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7 R stk Leaf disc® AMgeel shEe] 4
4 g4 A s BAe B we A
T SRHES MWShedl dti(Streibigral Kudsk. 1993;
Boger9} Sandmann, 1992).

ok Alge] rAdAE HolAd cyanobacteria®} v]is}
o BEalAe nEAE UE A AEITE Qolre
e 7 Qe e R 99 107709 s3HE F
o] A= 3-amino-1,2,4-triazole, chlorpromazine, dicycloh-
exylcarbodiimide, dinoseb bromoxynil 5o] 7} 93}
AARE 3-amino-1,24-triazole, bromoxynil®} dinoseb &
= 71E AzAEeI7] Wi dERAE o] &FHUL A
2% AHaAlZM= dicyclohexylcarbodiimide} chlorpro-
mazineo| AAE|ATHE 5). Cyanobacteriad] A= ZA
A& chlorpromazine2 23l leaf disce WMo
= WHEEAEY 100 pMoAMZ 70% &3E e
T olgpe) wEAAE s WA s ik

Matyl 3lgHE HIT-040 (dicyclohexylcarbodiimide)&
adenosinetriphosphatase,  cytochrome  bgs,  ATPase
(calmodulin, Ca*"/ Mg2+), H'-transporting ATP synthase,
NADH dehydrogenase (ubiquinone), protein kinase &
S Adfste A2 dEA Jdov(Zolliner, 1993; Li %,
1991) %218t leaf disct® WAoo & Wale|=d 100 4 M
M 90% AaE JERRRIAL T ol FEelM= 9@
A3l W3} FAct Leaf disc/l W3}y A& carotinoid
AAs whEoe) gl ov(Streibigt Kudsk, 1993; Bogeret
Sandmann, 1992), 3 FAo 2 BAHS AHajshs Ao
2 Azt olg skl ghelr) fsiMeE o9 1)
gl digh <dqtvh dastm, Adste Ao der
24E o R sk Aol wigEAE Aok Iy
Al 84 ol9e A84E 7L 3e TFeAE )

af

L

)

=] o o1

oldat o) 107749) 42 S04 & AsiAe] 24dS
JeHAE Fato] AL At 4712 Aol A
A= al

TeHer A H3E2 )AL 271 ool AR
YoM FEAer Ad e 7IE AxAE Aelst

i, aminooxyacetic acid, 7,8-benzoquinoline, canava-
nine, chlorpromazine, cyanuric fluoride, dicyclohexyl-
carbodiimide, 8-hydroxyquinoline, 2-naphtoic acid, N-
ethylmaleimide, oleylamine, o-phenanthroline, prima-

o3y - oWl - $74 - 2

Ao 2%

quine, trifluoperazine Folivk 1 £l 2,2-dipyridyl,
4-methylpyrazole, phenylhydrazine, purine, tranylcy-
promine o] #HA AEHAAAH AdEHAE o5 B
Fo] Agishe Zlex ¢zl A4E Asigle 45 83
Wy F47} cinnamyl-alcohol  dehydrogenase©] 1th
w3k 53] 8y &FAFE adenosine triphosphatase©] 913l
amine oxidase, protein kinase, indanol dehydrogenase
o] 43, carbonyl reductase 5°] 33 FEHUch

7]} aconitate hydratase, alcohol dehydrogenase,
aminopeptidase, cytochrome bes, D-amino acid oxidase,
H'-transporting ATP synthase, lactate dehydrogenase,
myosin-light-chain ~ kinase, NADH dehydrogenase
(ubiquinone), pyruvate carboxylase o] 23] FE¥ %11,
13 #A#EAZAE  adenine deaminase, adenosine
deaminase, alanine aminotransferase, arachidonate
12-lipoxygenase, ~ catechol methyltransferase, collage-
nase, galactolipase, imidazole glycerol phosphate
dehydratase(IGPD), cyclohexane monooxygenase, para-
thion hydrolase, phenylalanine 4-monooxygenase,
pyridoxaldehydrogenase, phenylalanine ammonia lyase
(PAL), phospholipase, pyridoxal ~ dehydrogenase,
pyruvate  dehydrogenase, retinol  dehydrogenase,
ribose-5-phosphate-ammonia ligase 522 Q9Fs 4 gl
ATHE 6). 7 o] AMEHY  cinnamyl-alcohol
dehydrogenaset= A&7} 2ld g Fpdol A mhA 2t
WAE Solsks BAR QoA QAR oPAAE AEA
o AgyomAe] 7hsAde] Ragl vhs firiWyrambik
7} Grisebach. 1979). 1eju} AEo] A¥Y T 279
vhe PRskE 1A AromA fave g Fad)
o 2l AgAdo] AAErhH AxLe] plasticity ] 7+
2o A el oAlE Zlez Hel Tod AEHeR
A9l 7FsAel mvh ®¢ 53] FHE &4 adenosine
triphosphataset= 21 &9 Ago] Bagh oA ojrrel 2
ARoz AEso gl7] wiol spetadd o8] Asjdct
W gEo] ojy g Aoz dZHriDevine 5, 1993).

718} &4 Foll4] phenylalanine ammonia lyase(PAL),
imidazole  glycerol  phosphate  dehydratase(IGPD),
pyruvate dehydrogenase % H'-transporting ATP
synthase Fo| /el #AzA EE AHE =l 9

Table 5. Effect of enzyme inhibitors using the wheat leaf disc assay

Growth inhibition” (%)

Conc. (mM)
HIT-11 HIT-23 HIT-29 HIT-40 HIT-43
1 100 100 100 100 100
0.3 100 100 95 100 100
0.1 100 100 70 90 100
0.03 30 0 20 20 100
0.01 0 0 20 0 60

‘”HIT—ll, 3-amino-1,2,4-triazole; HIT-23, bromoxynil; HIT-29, chlorpromazine; HIT-40, dichyclohexylcarbodiimide;

HIT-43, dinoseb.
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Table 6. Summary of bioassay results for searching new target enzymes

Inhibitor

Target enzyme

Aminooxyacetic acid
3-Amino-1,2 4-triazole
7,8-Benzoquinoline
Chlorpromazine

Cyanuric fluoride
Dicyclohexylcarbodiimide

D-amino acid oxidase
galactolipase

alanine aminotransferase, phenylalanine ammonialyase(PAL)
imidazole glycerol phosphate dehydratase(IGPD)
cinnamyl-alcohol dehydrogenase

adenosinetriphosphatase ATPase(calmodulin Ca”™/Mg™"), cytochrome b,

H'-transporting ATP synthase, NADH dehydrogenase(ubiquinone), protein kinase

2,2 -Dipyridyl

amine oxidase, arachidonate 12-lipoxygenase, alcohol dehydrogenase, carbonyl

reductase, cinnamyl-alcohol dehydrogenase, collagenase, indanol dehydrogenase,
parathion hydrolase, phenylalanine 4-monooxygenase, pyridoxaldehydrogenase

8-Hydroxyquinoline

amine oxidase, catechol methyltransferase, cinnamyl-alcohol dehydrogenase,

cyclohexane monooxygenase, indanol dehydrogenase, pyridoxal dehydrogenase

4-Methylpyrazole
o-Phenanthroline

alcohol dehydrogenase, cinnamyl-alcohol dehydrogenase, retinol dehydrogenase
aconitate hydratase, amine oxidase, aminopeptidase, cinnamyl-alcohol dehydrogenase

7

carbony! reductase, indanol dehydrogenase, lactate dehydrogenase, pyruvate

myosin-light-chain kinase, protein kinase(Ca’"/calmodulin)

adenine deaminase, ribose-5-phosphate-ammonialigase, adenosine deaminase

carboxylase
Oleylamine
Phenylhydrazine
Purine
Tranylcypromine Amine oxidase(flavin-containing)
Trifluoperazine

Adenosine triphosphatase, Ca®* transporting ATPase, H' transporting ATPase,

phospholipase, pyruvate dehydrogenase
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Searching of Possible Target Enzymes for Herbicide Development using Commercial Plant-Specific
Inhibitors
In Taek Hwang, Jung Sup Choi, Sang Hee Park, Kwan Hwi Lee, Byung Hoi Lee, Kyung Sik Hong,

Kwang Yun Cho (Korea Research Institute of Chemical Technology, Jang-dong 100, Yusong, Tacjon, 305-343,
Korea)

Abstract : This study was conducted to search new target enzymes of novel herbicide candidate. Total of
107 biochemical inhibitors reported to inhibit over than 100 different plant enzymes were purchased from
commercial chemical companies. 15 inhibitors and 34 enzymes were selected by germination assay, seedling
assay, wheat leaf disc assay, and whole plant assay. Among them, seven compounds of purine, phenyl-
hydrazine, o-phenanthroline, oleylamine, dicyclohexylcarbodiimide, 7,8-benzoquinoline, and aminooxyacetic
acid showed high herbicidal activity in the whole plant assay under greenhouse while 7,8-benzoquinone,
8-hydroxyquinoline, 2,2-dipyridyl, and o-phenanthroline inhibited seed germination of barnyardgrass, rice,
and tomato at concentrations of 125 to 5 xM. The compounds of 7,8-benzoquinoline, chlorpromazine,
cyanuric fluoride, 4-methylpyrazole, oleylamine, tranylcypromine, and trifluoperazine inhibited the growth of
cyanobacteria at 30 to 100 xM. The compounds of dicyclohexylcarbodiimide and chlorpromazine exhibited
whitening effect on the wheat leaf disc at 100 zM. These results suggest that the plant-specific enzyme

inhibitors which have biological activities may supply the target enzyme for developing new herbicide
candidate.
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