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Table 1. Whole-plant dose response of each chiral isomer of fenoxaprop-ethyl in rice and barnyardgrass under

a greenhouse condition

Rate R(#) Racemic S(-)
(g ai/ha) ORYSA” ECHOR ORYSA ECHOR ORYSA EHCOR
Visual injury (%)”
60 100 100 70 100 50 100
30 70 100 55 100 20 100
15 40 100 30 100 0 100
75 30 100 10 80 0 50
38 30 95 0 35 0 0
1.9 0 40 0 0 0 0
09 0 0 0 0 0 0

ORYSA, rice (Orysa sativa L.); ECHOR, barnyardgrass (Echinochloa crus-galli P. B. var. oryzicola Ohwi).
“The values represent means with 4 replicates and scaled 0 (no injury) and 100 (complete death).
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Table 2. Comparison of selectivity indices at whole-
plant level of each isomer of fenoxaprop-
ethyl in rice and barnyardgrass
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Table 3. Selectivity of each isomer of fenoxaprop-
ethyl between rice and barnyardgrass at
the target enzyme level

[somers Oé{[\)(] ?A E;gSR ED:1o/EDg Isomers OI;Z{SA ECE}OR Tio/Ts0
g Al ha™ oM

R(+) .20 35 0.6 R(+) 0.19 021 09

Racemic 75 10.0 038 Racemic 452 3.89 116

S(-) 18.0 120 15 S(-) 7.89 7.23 1.09

“EDi and EDg represent the doses required to
produce. 50% growth inhibition in rice and barnyard-
grass, respectively.
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Fig. 1. Dose >résponse of leaf-tissue acetyl-CoA carboxyllase between rice (A) and barnyardgrass (B) to

steroisomer of fenoxaprop-ethyl.



B¢} 9o tj3t Fenoxaprop-ethyl2l o]z &7} 61

0=
AE=d

Bradford, M. (1976) A rapid sensitive method for the
quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Anal.
Biochem. 72:248 ~254.

Herbert, D., K. A. Walker, L. J. Price, D. J. Cole, K. E.
Pallett, 5. M. Ridley and J. L. Harwood (1997)
Acetyl-CoA carboxylase--a graminicide farget site.
Pestic. Sci. 50:67~71.

Konishi, T, Shinohara K, Yamada K and Sasaki Y
(1996) Acetyl-CoA carboxylase in higher plants: most
plants other than gramineae have both the
prokaryotic and the eukaryotic forms of this
enzyme. Plant Cell Physiol. 37(2)117~122,

Reverdatto 5., V. Beilinson and N. C. Nielsen (1999) A

multisubunit acetyl coenzyme A carboxylase from
soybean. Plant Physiol. 119:961~978.

Secor, J. and C. Cseke (1988) Inhibition of acetyl-CoA
carboxylase activity by haloxyfop and tralkoxydim.
Plant Physiol. 86:10~12.

Seefeldt, S. S., E. P. Fuerst, D. R Gealy, A. Shukla, G.
P. Irzyk and M. D. Devine (1996) Mechanism of
resistance to diclofop of two wild oat(Avena fatua)
biotypes from the Willamette valley of Oregon.
Weed Sci. 44776~ 781

Ao, AA, BAH, AR, 2P (2000) st 3
A} in vitro acetyl-coenzyme A carboxylase &4A8/d4
A, g2 283 %) 20:208 ~216.

soahatdta 1998, A5 a2 7hile 9
)

Chiral effect of fenoxaprop-ethyl on rice (Orysa sativd) and barnyardgrass (Echinochloa crus-galli)
Tae-Joon Kim*, Jin-Seog Kim, Jeong-Sup Cho, Hae-Sung Chang and Kwang Yun Cho(Korea Research Institute

of Chemical Technology, Taejeon 305-600, Korea)

Abstract : A greenhouse study was conducted to evaluate the effect of R(+), S(-) and racemic mixture of
fenoxaprop-ethyl on rice and barnyardgrass. In addition, in vitro acetyl-coenzyme A carboxylase inhibition
to those chiral compounds was determined. In the greenhouse trial, the R(+) and S(-) fenoxaprop showed
respectively the highest and the lowest biological activity on both plants. This dose-response in whole plant
level was consistent with the result of in vitro dose-response of acetyl-coenzyme A carboxylase. These
results comfirmed that the R(+) isomer is biologically more active than the S(-) isomer, and the target site
of fenoxaprop is the enzyme acetyl-coenzyme A carboxylase. It was an interesting result that rice safety
was improved in the S(-) isomer compared with the R(+), and the respective selectivity index was 1.5 and
0.57 in a greenhouse experiment; however, those values resulting from ACCase assay were not substantially
different each other at in vitro level. Those results suggested that the fundamental selectivity of
fenoxaprop-ethyl between rice and barnyardgrass would not exist at target site level.
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