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Abstract

In order to determine the major biochemical degradation factors of the two organophosphorus insecticides,
diazinon and dursban, the activities of monooxygenase(m. 0.) and a, B— esterase were studied in submerged
soil under laboratory conditions at 30+ 1C. The degradation rate of diazinon by microorganism showed
1.5 times higher than dursban. The m. o. activity increased from 12hrs and 3days after application of diazinon
and dursban, respectively. But the B-esterase activity showed maximum at one day after application of
dursban and 5~8days after diazinon application. Also, the f—esterase activity was about 10 times higher
than o—esterase. Hence, it was concluded that the biological degradation of diazinon was mainly attributed
to m. o. activity and the degradation of dursban to P—esterase activity.

L. F &

njgEo] BH|g a7t FFE EHAINS o
AtHA L, n B Bo] EH|Fs fie] 5t Feto]
e AT duXgdst dddes ol8dE F
2l¥ incidental metabolism, &% #FAI% +2E
747 g Ed A nAAEe] B FxIHe
cometabolism 2231 v Eo] FFS 7|AR ol
3t AP B& F UE catabolisme] At
E£F oA Ee) Fohe BT o dojvte e
#7114, cabamateAl, pyrethroid#] Sl ester 2
gl ZH-8-8h= hydrolysis, F7194Al 4 F2 o
o v} dechlorination®] reductive reaction 12|31

ring opening, decarboxylation% 2] oxidative reac-
tion2 2 IA UE F ATV ofsizte] v E]
ke Hiol o AT o B F F
ANAA T Beole steE ol @3t este-
rase?$} AHEbikg-o] Balds m oV E EZH LR
g & Urh

Ayt o g THVol} BE AV m. oE
k3 22 xenobiotics2] oxidative metabolism®l 4]
Zg FALE e A424 o] dFHA S} =,
ring opening, dealkylation, hydroxylation, epoxida-
tionF 9 4t5lgkg-ol Ao g fodle AARA
4 MFO(mixed function oxidase) 2 &3 o
5?, o, B-esteraset & Ao AR T {IUA Y

DE 8L AT I
FEdgn w3} FHE

A el ste] ATHUSE

(Dept.of Agricultural Chemistry, Chungnam Natl. Univ.)

¥ 3oty AAetg s oA &S
(Dept.of Microbiology, Chungnam Natl. Univ.)



(98) Fisat e R |

P-O ester2§e] #8438l 7ieEsfol ddsie &
22 g2A 4o

olglgo] EZF FEINME F Ea9 YlFo]
2y 9o EFUdMe 549 B
Ful A Eo] EH|F B 7Fd dFF EF = 28
B e dAoe,

mzty 2 AgoMEs #7194 54 F FAE
2 B A st 7 obAe] E3fo v Eo]
Bose AEE ot FAl m oo 4 q,
B-esterase ¥/-& A3 F FA Y Eajd &
oFe F i EAS #HEA] AYHIBEA
Diazinon® Dursban®] #|F<] A% S do}
Buz 2 49e syt

I M2 %oy

1. XY 2

(1) FANES

HAA F7F FFILRY) Egez 2y
oA 49 F&d AFA}E T F ZmmAd F
g MEE ALY, FANEFY 4L Ta-
ble 1% 2.

(2) Diazinon (97.4% )3} Dursban(97.0% )& &
Eg Agslgen, dgd A8E e B
GRAFEHE, Ade GREL ol &3AT

2. AEYy

(1) 44

ImX2mX1m(WXLXH) &2 & 30+ 1CE &
A 7] d A 100mle] ¥lolAd EFE 20g8 A3
28 30mB 7Htd 2F3HE FAAT

Diazinon® &% =(18ppm), 34} ZF(54ppm)H
Dursban®} 445 % (12ppm), 38 B (36ppm) & 22
1ml¥ 7Hisieh N2 AHE 0,05, 1,2, 3,5, 1089
AANsgen, g 49 sgtEog Y3yt

(2) 2 3% ¢ 4

A9W A2 (1990)

Feke 229 A4S MacRaed Wyl F384
AR (H, o] ;1987)9 FL3ich

3. gaed &3

E] esteraseF A == Walker(1985)199] 'y
o] 3o F£3YTE & sample soil 5g° a-este-
rase 7R EZ%& a-naphthyl acetate®, B-esterase”| 2
E¥ B-naphthyl acetate® 5ml(ImM)& 7}3}4 40
Tl A} 20413t WSS H 96% EtOH 5mlz ¥H8-&
ZFRAAF I, 3600GoNA] 3085 LHER] F A
A% 1mlE #3t4 0.25% 4-aminoantypyrin 1m}, 0.35
% potassium ferric cyanide 1lml, %% 7mi& 7t
3] A A ¥ naphthol-2 UV, Vis Spectrophotometer
480nmel A 0. D.& &3 dtd ELEA 2 AT

m. o.BAEE Shang® Soder lund(1984)' £
W] Fslo AASAT FANEYS 5g9 712
1mM% p-nitro anisole 10mlE 7}3F 40T 20
A1+ akd 3 1M Na: C0; 8 mi2 ¥Hg-& FX A
713 3,600Go0 A 308 AT 3AY 2mlE
&t FFF 8mlE EHT F 44 E p-nitrophe-
nol& 420nmelA 0. D.& 2Ade AagAo=
st ch

H. Zo} o &

Fofo] FFEY FoA EHNE e EI3
Al aQl o] Efuy o] Fulde Fio
28l thA}7t o) FoA Ea4Er #EtAs Aol
Fg 2&7|ztoletn HEFHPPWW, aeld Gun-
ner(1968) ¢} Sethunathan 5 (1972)9 L u] P &2
SN STE ok RS 4Ysy, olAE
AEzhe] AdgAgo] ASS FUdHn, = £
AEZ PO esterd@e] 710} HOP7F CO.E ¥
713 dte A gEloy FASFFAAY B
okde AP Axpe Fotry] ol & AAolg,

Table 1. Physical and chemical characteristics of soil used.

soil separate (%)

Soil Texture pH T-N oM CEC.
sand silt clay (%) (%) (me.”100g)
SIL 18 62 20 6.5 0.17 1.70 85
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Fig. 1. Microbial degradation of Diazinon in
submerged soil.

—& * Diazinon (1X) —A—~ - Diazinon(3X)

Fig. 1& A E(H, o], 1987)9¢] 2 HE FFEYF
Z-o A 9] Diazinon ¥&d #3 A4 Az F vjakg
Ecke] EE g 4T EF 238LS o B
veEld Aol 2 Diazinono] BFEGoA B3
Hed EE3eE 9% wiAg undy oAy
Eo odtd st B & Qe 49 En
o)},

Diazinon &% XolAe 197tx @gts] &
HE W, 1Y ol F 2 3¥7tA e F33 EilEY
. & Diazinon® W77} 2290i3®, HF R
TFFA F717F 2714 dojxttis 1E(1989)7
8] A2 v 7o) Diazinone F| A B} 9o =
719 43 Esdds A ¢ F da, =28 5
Yol F2+= 30%40% 9] &8 #A3t4th Dia-
zinon 3¥} F (3X) oA & m| A& 2% F&f Fido]
AGFAE o] F3Uh & &l F7H05Y) ¥
#4209, F7HeWF dAGY), A F46Y)
F 24009 FE& I AT Diazinons =
H &S 1974 3XNA o SAsen 59
A= 3X7} 337% % 1X(28%) 2Tt Ea)gol &
skch

Iy 108/l 1X(388%), 3X(236% )2 6t
el A4& YEA. o9} Zo| FX 2o
we XelME vl 438 A%E Qo) 3K
dre F7t AR E&Hgo) AYPE Al A
A=

1l2345678910

(99)

[42]
5 &

w
<

—_
<o

e

£

<
[

Degradation rate of Diazinon( %)
[3%]
o

1 2 3 4 5 6 7 8 9 10
Days after application

Fig. 2 Microbial degradation of Dursban in su-

bmerged soil.
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Fig. 3. Change of Monooxygenase activity.
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Fig. 4. Change of B-esterase activity.
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Fig. 5. Change of a-esterase activity.
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