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Microbial Degradation of Diazinon in Submerged Soil
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ABSTRACT: The mechanisms and metabolic products involved in the degradation of an organophosphate
insecticide, diazinon, were studied in submerged paddy soil under the laboratory condition at 30°C.
Diazinon abatement in non-sterilized soil was more rapid than indicating microbial participation in diazinon
in soil. One-half of the original applications was lost in 2 days and less than 5% remained after 7 days.
During the same period, dizinon applications increased the microbial populations in accordance with
the monooxygenase and esterase activities in soil. These results suggest that the microbiological factors
develop in soil following diazinon application. The esterase and monooxygenase-catalyzing degradation
products of diazinon were isolated and tentatively identified by mass spectrometryas 2-isopropyle-6-
methyl-4-hydroxy pyrimidine, diazoxon, hydroxydiazinon, and sulfotep.
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Table 1. Conditions of gas-iquid chromatography for
residue analysis of diazinon,

GC Model
Detector

; Instrumental Analysis Model 92 GC

: Flame Photometric Detector
(P-mode 528nm)

7 3% OV 17+ 3% 210(1:1) on
Chromosorb W-HP (100/120) 2mm
(i.d.) x 1.2m stainless steel

; Injector 200°C
Detector 220 °C
Column 165 °C(0.5 min)

3°C/min
174 °C(3 min)
' 3°C/min
181 °C(1 min)
19°C/min
200 °C(8 min)
Gas flow rate  ; Carrier, Ny: 30 m//min
Fuel, H,: 120 m//min
Top Air  : 160 m//min
Bottom Air: 20 m{/min

Attenuation ; 16x 102 afc.

Chart speed ; 0.5 cm/min

Injection volume; 2 ul

Column

Temperature

Table 2. GC/MS operation parameters for the degrada-
tion products of diazinon.

Model; Gas chromatography/mass Spectrometer
FINNIGAN MAT 4510
GC parameter; Column: OV-1, 30 m-capillary
Temp. : Injector 250°C
Int. oven 250°C
Column 60 °C(0.5 min)
10°C/min
250°C(10 min)
Mass parameter; Low mass : 50
High mass: 650
Samp Int(ms): 0.075
Inten/ion : 2
Mode; Centroid positive ion
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Fig. 1. Persistence of diazinon in submerged paddy soil
under the laboratory condition at 30°C.

O - O : sterilized soil, A - 4 : non-sterilized soil
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Fig. 3. Changes in monooxygenase and esterase ac-
tivities in submerged soil,
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Fig. 4. Mass spectra for degradation products of diazinon.

A: 2-isopropyl-6-methyl-4-hydroxy pyrimidine

B: diazoxon
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Fig. 5. Structures of diazinon and its degradation pro-
ducts.
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