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AT acetylcholinesterase(E.C. 3.1.1.7, AChE, speci-
fic cholinesterase, truecholinesterase, redcell cholines-
terase)9} cholinesterase(E.C. 3.1.1.8, ChE, nonspecific
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Fig. 1. The structure of some organophosphorus
pesticides.
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Fig. 2. Response of cholinesterase activity in chicken
by oral administration of terbufos with (A)
0.362 mg/kg and (B) 0.905 mg/kg in vivo.
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Fig. 3. Effect of pH on the cholinesterase activity in
chicken plasma.
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Fig. 4. Effect of preincubation time on the chol-
inesterase activity by dichlorvos with (A)
3.63x107 M and (B) 7.24x107 M.
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Table 1. pls and bimolecular rate constant(Ki) of
cholinesterase by some organophosphorus

-pesticides
Compound Eﬁ; (mole?min'])
Malathion 3.50 74
Phenthoate 3.63 100
Terbufos 3.90 187
Phorate 3.95 208
Parathion 399 226
Diazinon 414 322
Dimethylvinphos 5.77 13898
Chlorfenvinphos 5.82 15466
Dichlorvos 6.31 47628
Terbufosoxon 6.40 59424
Phrotoxon 6.53 79610
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Fig. 5. Inhibition of cholinesterase activity on the phosphorodithioate organophosphorus pesticides in vitro.
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Fig. 6. Inhibition of cholinesterase activity on the
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cides in vitro.
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Fig. 7. Inhibition of cholinesterase activity on the
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cides in vitro.
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Fig. 9. plso(mg/L) of cholinesterase by some organo-
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thion, 6. diazinon, 7. dimethylvinphos, 8.
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Enzymatic Analysis of Organophosphorus Pesticides Using Cholinesterase Inhibition Activities
Jung-Ho Kim(Dep. of Environmental Science and Engineering, Kyungsan University, Kyungsan 712-715 Korea)

Abstract : The effects of organophosphorus were examined with inhibition of the cholinesterase activity on
the chicken plasma in vivo and in vitro. The cholinesterase activity in chicken plasma determined by the
Ellman method was 23 pmol/min/g protein. After oral administration with 02 and 05 times of
organophosphorus terbufos LDs(1.81 mg/kg), cholinesterase activity were inhibited to 36% and 96% of
control after 15min in vivo, respectively. After oral administration with 0.2 and 0.5 times of terbufos
LDs(1.81 mg/kg), then the recovery of cholinesterase activity followed to 99% and 56% of control after
11hr, respectively. Ki of phosphorodithioate and phosphorothioate with P=5 was 74~322 mole’mi n” in
vitro. Ki of phosphate and phosphorothiolate with P=O was 13898 ~79610 mole'min”. Toxicology of
organohpophorus with P=5 was higher than that of organophosphorus with P=S by oxidation. plsy of
phosphorodithicate and phosphorothicate with P=S was 21~102 mg/L. plso of phosphate and
phosphorothiolate with P=O was 0.519~0.071 mg/L. Enzyme-Inhibition method with cholinesterase was the
rapid bioassay method to detect the organohpophorus pesticides in vitro.
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