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ABSTRACT

The inhibition characteristics of chlorsulfuron [CHL, 2-chloro-N-[{{4-methoxy-6-methyl-1,3,5-
triazin-2-yl)amino} carbonyl]benzenesulfonamide] and imazaquin {IMA, 2-{4,5-dihydro-4-methyl-4-(1-
methy-lethyl)-5-oxo- 1 H-imidazol-2-yl }-3-quinolinecarboxylic acid] on acetolactate synthase(ALS) acti-
vity of corn plants were investigated. CHL and IMA rapidly inhibited ALS activity of com plants
in vitro. Their Iso values for ALS activity were 100nM and 5uM, respectively, indicating that CHL
had 50 times more inhibitory effect on ALS activity than IMA. The first applied herbicide had a
dominant inhibitory effect on ALS activity when the two herbicides were applied sequentially.
Branched-chain amino acids, valine(Val), leucine(leu), and isoleucine(lle) showed a feedback inhibi-
tion on ALS activity ; Val or Leu had a more inhibitory effect on ALS activity than Ile. Branched-
chain amino acids and CHL or IMA exhibited an additive effect on inhibiting ALS activity. This
suggests that branched-chain amino acids inhibit ALS activity by a different mechanism(s) from
that of CHL or IMA. Apparent ALS activity, which was measured on the basis of the conversion
of pyruvate to acetolactate, was decreased by the addition of 2-ketobutyrate into the ALS reaction
mixture in a concentration-dependent manner. In addition, kinetic studies revealed that CHL acts
as a noncompetitive inhibitor, while IMA acts as an uncompetitive inhibitor to ALS with respect

to pyruvate.

Key words : acetolactate synthase, additive effect, branched-chain amino acids, chlorsulfuron, feed-
back inhibition, imazaquin, interaction, kinetic study, sequential treatment, simultaneous

treatment, synergistic effect.
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Fig. 1. Biosynthesis of branched-chain amino acids.
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Fig. 4. Effect of CHL and IMA on the ALS acti-
vity of comn plants.

Fig. 5. Interaction between CHL and IMA on inhi-
bition of ALS activity from corn plants.
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Fig. 11. Lineweaver-Burk plots of ALS in the ab-
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