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On the Extension of Insecticidal Activity and the Preparation

of New Mixture with Diazinon
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Abstract

In this paper, we reviewed the degradation factors of diazinon which was known to be easily

degraded by soil microorganisms and lost of its activity. Under submerged soil condition, the

contribution of microorganisms to diazinon degradation was about 40% and these microorganisms

preferred soil humus as substrates to diazinon itself. The effect of monooxygenase activity in

submerged soil was more important than esterase activity on diazinon degradation and these

enzymes were inhibited by several chemicals such as piperonyl butoxide(PBO), EPN and

tricyclazole.

From these results, new formulation type of diazinon (PBO and triphenyl phosphate were added

to commercial diazinon formulation by 0.1% respectively.) and diazinon mixture formulation

(diazinon was mixed with EPN, tricyclazole and carbofuran in equal amount) were prepared. The

new formulation type of diazinon showed better insecticidal activity by 12% and more delayed

diazinon degradation in ten days than commercial diazinon.
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Fig. 1. Structure of diazinon.
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Fig. 2. Degradation of diazinon in submer-
ged soil according to time course
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Fig. 3. Degradation process of diazinon in
submerged soil.(3 ).
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Fig. 4. Correlation between relative activity
of two enzymes and degradation rate
of diazinon.(3] &').

[(J---0O : Monooxygenase,

Y =0.80X-4.89(r = 0.98***)
A——A | B-esterase, Y=043X+33.97(r=0.96***)

Fig. 4v PATEY &M SFESY &
A&E W F ¥ diazinono] EFFNA 23|
Hed £ A%E A Agey g
o o5l thAlzt o] FojHTty B 5 gl Eie
I MOZA 2 B-esterase E432 AAE VM
Aotk Y& FELY 4E A7t wg HE
3t 109 & AdPYe= @ FH g4He=
Yehggla, X&& diazinono] AEEHH EIHae
AZbell whel HEsted 109 Fo EHE&L 100%
e HEAH BEg2 JehiAT oas
FEZA 104 E<U2 diazinon E&dl= MO7
B-esterase Bt} 2d] FAx ¢ 2 AL mITE

A% ¥ % Atk



=z

3. =E2F 0|29 diazinont FAE3%loj cist
21 £k

Egoz #44 5% 2F e ESF
¥ Edex, FUI4E, pH, &F9 28, /71§,
EuAE F A7 adel #AAEA Hew,
53 EGf7IEL Ed4408 vi§ BEFY 722
o glow, EGUdA ulEY ¥4 dui=
Ho2 o]gH7 i FFE uAEC] EHET
E WA TR vXe F%e dd 2
g @ & Ak aEEg EFUCdA w9 A
L dFEY) A e EGR7IEY F8HE B4,
EQAE a8n w4 AIBAE gotRe
Aol "ozt

ESR71EC] Fofe TF mAE T Hal
A Be A7l oFojA o prnuie gy g
o] FIEHALEY F7IEH FAE vA FF
59 2L By g3 AdE HElOA,
EgZA wdRHEce Y 0§ T
g Ace RAFA EFHVIEC] vAES rEA=2
olgdrts Fg IAFYVIE, EFE FFo E
&od A E FV1EY %S EYNES A4
Ao} dFshe AL gasit e B0 YE)
9% E#rt WE diazinonA e RAEH i
EGugEe 14 A34e Polnn & 5L
diazinon®} humin, humic acid, fulvic acid& Zzt
A2 g FRAMANAY EFEFe 22 =ESF
A A diazinon® F2 E&fste E4QA MO dia-
zinon®} L& {71ANA ¥k esterAYE FA 3t
£ o, B-esterase AL SAHIIOD olgd
BAEd FHrld o9& diazinon®d &S A
=

Fig. 5% 4 50| diazinon3} #71E88d gt
EYu g8 NA A3PE EU8tz 5ppm dia-
zinon , 0.1% humin, 0.1% humic acid (HA), 0.1%
fulvic acid(FAYS 2z} A& dlae] EdnyE] 7
& 3% 7o)tk Diazinon M FolMe E4m
AEe FF7F 39744 Gzt FrkEtgen 594

DEore FEFAE AT AVMA Edel Bt 109

HIXE YEd F 109 7XE A9 warl gl
t}. 22]E2¢ humin, HA FAJAME m5 1€ B
Y @47t 43 Frhstden, 59 olFdE dia-
zinon# 22 AFE HYAth 0¥ F FFE F4
EAAYFE 2% diazinondlAH Er} 158 Ax ©
ot oleiF HIAR PR B EYRNEL F
718 #3892 humin, HA, FAE Z7|3§ 44 &
#3te] DAY quAYer olgd F YA,
diazinon2 A A|7te] A Folof EafFHo| A
A ol2% 4 QA He Roz Azt

MO HAEA #FoA diazinonA 8T+
Bt} 3¢ 71X Egken HA > FA > huming 0}
At FH g-esterase?} P-esteraseBA}-S vl F
Aol e, humin® HAAME diazinonkE.t} 59
o|& E}AIR FAE diazinon3t A¢ w&d %
o] Art,

» - - x : Control
o—=o : Fulvic acid
a——a : Humin

# --- % - Diazinon
-—a: Hun;ic
acid

300

2001

1004

Viable cells(x10® counts/g soil)

Time(days)
Fig. 5. Changes of bacterial growth with dif-

ferent substances.(% £").
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Fig. 6. Degradation rate of diazinon with hu-
mic substances.(¥% %)
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Fig. 7. Effects of several chemicals on mo-
nooxygenase activity in microsomal
fraction(F 5?).

A microsomal fraction] H2]& % diazinong] &
AE E3E zolE AR A Fig. 83 7ol
307l tricyclazole®t EPN2 °F 30%, PBO: 60%
EE AAstd 713 & 298 Ry

o

b

<
—

“+-B-- blank ~¥— . EPN

---Ar--: Beam —gm—. PBC

g

Unit(nM,”mg protein,” min)

o

Time (min)

Fig. 8. Effects of several chemicals on diazi-
non degradation in microsomal frac-
tion(F $%2).
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Table 1. Composition ratio of new diazinon

90 120 150 180 210 240

granule
Component Ratio(%)
Diazinon 3.30
NK-P150 0.15
PEG-400 0.15
MgCO, 0.10
TPP(Triphenyl phosphate) 0.10
PBO(Piperonyl butoxide) 0.10
MeOH 0.30
White carbon 0.90
Coloring agebt 0.32
Diatomite 290
Sand Rest

2) EgtctolotAl= HIe] =H|

Diazinon &3 FU3}A tricyclazole, carbofu-
ran, EPN& 713 49 &F dolota= gAE
A 5o

5. ¢l diazinon@ A2 T st AEE

8 Table 2= A dolopxl= YA(0.1% PBO+
TPPYS} 718 A|ES 7FAL F3% 301kg/10a5
15kg/10a, 6kg/10ao.8 A ¥ AL W] 8"
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Table 2. Comparison of motality on the commericial new formulation granule

about rice leaf hop-

per
Dose Mortality(%)
Classification
(kg/10a) 48 96 192(hrs)
Control - 4.17 6.68 10.20
New diazinon 15 32.06( 31.5)* 3526 (143.9) 43.81 (159.5)
3.0 52.36 (111.9) 52.36 ( 96.5) 54.50 ( 97.4)
6.0 100.00 (107.9) 100.00 (106.9) 100.00 (104.1)
Mixed diazinon 15 24.38 2451 27.55
3.0 46.76 54.27 55.94
6.0 92.68 93.52 86.02

motality by new diazinon

(' )* Relative mortality(%)=

motality by mixed diazinon

e AFEES AR Zdoth

FAZ ATl FAALHF 2¢7A Al diazi-
nong Ao AFEol LI¥ Egkon], FHF 1/2%
ANE 71E AREFRT X 164 7A o ¥
2EEHE 1A

6. MER diazinon@lHMle HFEUS IURSY

1) 4 diazinon@ W9 EHs-EUE RS
diazinon QYA E A1 AFEFEFAA ] £
ol HAAFFEFINMY BAGLS AT E
= Fig9st 2t}

Fig. 98 9 A7 EFNAM 9 71 diazinon$) Al
T W77 37992 HAFESY] sl 2949
Ho 0859 AAHUE 9, ole HFY ALEFH
499¢ Ht}d 1 oyt Stk EQlAM 3394=
oF 1149 ANFHYomZ 71E9] diazinon YHE
e F5EPNA st AL BoFe A
g sAth 8 108 AN FFEFM Al
diazinon A 8+ #ldiazinon JA e wzk7) =l 0.74
Ao Hzte] MATFEFIME 04592 288 &
284 AHAEZ J7IE vET EFIIA AU

Al

%100

&
:
;
oO 1 2 3 4 s ; 7 ] T 10 1
days after treatment
Fig. 9. Persistence of diazinon of new granu-
les(0.1% PBO + TPP) in submerged
soil.
A A SC Y —19478 log
X+ 36.879(r=10.889)**(T1/2=3.79)
B--H:SN;, Y —20672 log
X+39.646(r=0.919Y**(T1/2=4.53)
AU NS-N; YU —15512 log
X+29.999(r=0.895)**(T1/2=2.94)
-0 NS-N; Y: —15332 log

X+29.441(r=0.942)**(T1/2=3.39)
S; Sterilized soli NS; Non-sterilized soil
C; Commercial Diazinon N; New Diazinon
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back inhibitione] ¥-g713t3 TPP+ esterasec) 3
HHeoz 2g3td F2-AHA SGHAE FAsid
AL Adsie Aoz EEAUTGH

2) &8t diezinon®Aie HEEYS HREY

P F 59 AWPE EYRE 39 MOEY A
A tricyclazole, esterase B4 A7} EPN 1
21 carbofuran®} 3%¥ EFstd AzF Y
diazinony A 2] @+EYS IFAEES JYeld 2
= Fig. 103} 2.

Fig. 103} o] w771 tricyclazoled74A] 2.61
4, carbofurane®@7}A] 1.04Y 18] ENPAE7IA 0.
439 A gsQem, EPN + carbofurang 37}l
AzY EF diazinonPA = 279 SFHUACH

ol o] AP HHA Atk EFAA=
BALHZHANN RFA EAE AVNE & o
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Fig. 10. Persistence of diazinon of mixed fo-
rmulation in submerged soil.
OO D Y. — 13467 log
X +24.904(r=0.965)**(T1/2=2.02)
® ® D+B; Y: —23565 log
X +44.663(r=0.836)*(T1/2=4.63)
O-[0:D+C; Y. —13972 log
X+ 24.795(r=0.969)**(T1/2=3.06)
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