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20t : SN Bo] ABET Sl FEE 5%HF iprobenfos, isoprothiolne 3 diazinone] 5% RHLEE T
gatel 53 wokEale FR 2 AeRd, ouERd 2 Fesd gaN 239 FnE e 2o
Iprobenfosts F2 P4 SJ3A BAFE WIlE 40~57U0T, DLUSE GRa), pHIL Re52
HE37 £ A Isoprothiolane S vl E-1} Fo] oA 2 EHUEd F93o] o A FLS Aoz g

wrow, FEEE pH 9004 w7)7} 9199) vkl pH 40, 72614E 242} 13, 1692 pHI} $84-2 Bajzl e
itk Disznon. o] A7}A 22000 O8] L8} Qelkon] pi} S48 Aot 015 e Lolsteh, o8
7614 iprobenfos, isoprothiolane % dinzinon] 5F = A7) BT, BEH, AeRer} Fecloz BuEg
o AlgEde BEillshe vAES TR ZF iprobenfos, isoprothiolane ¥ diazinon& 27} Pseudomonas putida,
Alcaligenes xylosoxydans, Klebsiella planticolgfornithinllyticaql 3 F-AIEE 54.8~862%Hth (1998 3¢¥ 169 A4, 1998
3749 304 )

Key words : water, pesticide residue, decomposition, iprobenfos, isoprothiolane, diazinon.
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1985; Mabey &, 1989; & &, 1993 ).

T2 §4 Fo MY Bl BX¥dT Jon FUd Permethrin 290 nmo|Ae] oA} o)A H A /)
AEASN DA @AV ok A dEy oo g =)n, propachlor 5A|7H5¢ UVRARA] 80%7} B35
5o g3 Aatrr ARHAY $AZ o) Hy. w3 I Miram %, 1984), napropamide 3 25C, pH 7 ¢
B 2 Fd9 Bl B9 EA, 25, pH 5 £ ZeddA uwzze 57R, BIETASE 12X
AXAE uFEso i, 7Rl A3l 89, o2 10" min" o] cHLydia =, 1991). Clethodime A z7A
g, BE, WAELH M 24 FFE B A 2 HZAE ket UVE ZAMZLEAN E37F 2~
2.g Huso] gtiDauteman 5, 1971; & 5, 1990). 7o) o) ZAEQAOH(Roy 5, 1978), trazineA] A|xA|

Zhegde MO ga) o)Foxe mleRa st ¢l atrazine, ametryn, prometon % prometrynd H 0]&-<
[OH14 o3jA ojfojxe 7le7teRelz Uroldd ArletEa A #F3NEe] ¥43 FAdde ®Bavt
t}. Diazinon& {27104, malathion, monocrotophosE Atk ojef o] FFEHo| FAE | thEA &
a7telzAd g8 syt FHE Aoz gEd s Ao Rugd kChen T, 1978).

Atk Sdriazine A AzxAe  ExhHOA 0 gRpE DAERFHE e 293 @007 S ok
(protonation) BF JhERAHL, o AFY FY holl, Arthrobacter, Bacillus, Pseudomonas 59| 3714 A

atrazine> pH7} WoldeZ why] 7l4Rs) Bty By TR Nocardia®t & YHAHE, AspergillusS} 22 A
(Kahn, 1978)=]0] St} FoFo] & &ojlA e B3}s} &, 714 Nde BE Chiorellast e ZEE BIHS
N9 T8 7R g, o]4ddsl Aiidseln valske sl e AR @A ArkArhur}
CBEH viXe $FeegE pH, BFAEF, £F  Alexander, 1979). ©)9} Zo] #AF Fde Hacle
gFeht 2% FFoA 4ol E kg B, WAER

* Ak} Y FEsel i FAESEE THI) Adtd $E
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deozso & 438 38T
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o] A¥e AH4-® 5L iprobenfos[S-benzyl 0,0-di-
isopropyl phosphorothioate], isoprothiolane [ di-isopropyl 1,3-
dithiolane-2-ylidenemalonate] 9} diazinon [O,O-diethyl-O-2-iso-
propyl-6-methylpyrimidin-4-yl phosphorothioate ] & 3&2.2
A, °olg F%Y EEFE FB9 AWt e S99
acetonitile®. 3]4j3}e] ALSBLTE AFEAL S5
o} FEAAH 7 citrate buffer(pH 4.0), phosphate
buffer(pH 7.2), borate bufferpH 9.0)5 A}-23H o, 1
AEEHE AAuAS gado] ke AR E A

A £ F nhexaneF-& st oo F4IHGE
2 0
v=

el g4 E AUEES N ARES
nhexane 02 HE 48] GLCEAY| Apgahgon,
AE3AY 3482 247} iprobenfos7} 0.002 ppm, 96%,
isoprothiolane->- 0.0004 ppm, 84% %  diazinon& 0.002
ppm, 9%0|N o™, EA7]7|24L ¥ 13 2t}

7125

0.01 M citrate buffer(pH 4.0), 0.01 M phosphate buffer(

Table 1. GLC conditions for pesticide residue analysis

FHFY - oy -

YA - AR - URE

pH 7.2)2 002 M borate buffer(pH 9.0)& ZA|5te A
7179 A dd (121C, 15)AA AHEsged, &
phosphate buffer(pH 7.2 A& WA37] A5td @
fdog wso BFA F ZASAcHPhillip F,
1990). Zr #FEAL 25T} 35CHA 5A7 FeA7
s FAHAE 2~6 ppmTELE A3t A
Zvz} 70 ml¥ 7131, 25C9} 35C REAE Y ez
A B@stEA  FAAEAE, 7, 14, 30, 50, 80U el
77z ANaE AFet FARFFS EASAT

Hd g8 AAMAS glucosert HrbE QA A
g ZAISY FFA21T, 15H)AF F A A3
ot ok g AAuRY FAL KHPO, 05 g,
NaNO; 0.5 g, MgS04.7H,0 0.2 g, FeSO4.7H,Oftrace), H,O
1000 ml, pH 720|t}. Fatat FZAAM AAT &5
112 &85t glucose7t A7t AR w1}t glucoser}
A7t & ARAuiA ] HF wigst] pAEACE
AHE3lAT. ZuAE 28T A 4417 A7 3 A1
A 2~6 ppmeyE oz AT HPELL 6x10°
cfuml $F02 AE3l] 28T F2AGA g wjtat
WA A, 2, 4, 7, 14, 219 AEE A
FTARFFS B Y. £ vAE WEe 5AEw

0z %

Moz xAs,

EEL

0.0IM citrate buffer(pH 4.0), 0.01M phosphate buffer (pH
7.2) 2 0.0IM borate buffer(pH 9.0)5 ZA|5lo AF 7]+
o} g FH(121T, 15)AA AHESE=H], phosphate

Isoprothiolane Iprobenfos,  Diazinon
Instrument HP 5890 HP 58900
Detector Electron Capture Detector(ECD) Nitrogen Phosphorus Detector(NPD)
Column 1.5% OV-17 and 1.95% OV-210 HP-1, (0.53 mm id. X5 m, Chrom W HP film
2 mm id. X2 m L), thickness 2.65 ym)
Chrom W HP(80/100), Glass Column
Temperature Oven : 220C Oven : 200T
Injection port : 230C Injection port : 230°C
Detector : 270°C Detector : 270C
Gas flow rate Carrier(Nz) : 40/min Carrier(Ny): 10/min, Hydrogen : 3.5/min

Make-up N; : 20/min
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bufferpH 7.2y FAS WAy Y5t gdgdoz
w0l BN F ZASRAT. BAYAE 2~6 ppm
TEoE A FElAdd 100 m¥ o} whl
D3t Adge] =& oW YEIE aluminum foil
2 A e =257 GRS Q0. AgA4HE 9
AL, 5, 14, 28, 38, 47, 64Y MFee 2AF4 0

o, 43717He 1996 98 6URH 119 9U7A gk
T35 SADM0|NE MY U BH
TAEHE FII9FE Y] iprobenfos 100  ppm,
hai

isoprothiolane 100 ppm 2 diazinon 200 ppme] =HA ¥
dtar Fehga g7eA AHS & 5 g 4 @rls
of  28TelA 1497 A8 wjgsidnt ok 2o Ay
e B} H7bE egg albumin H)R)o] TEle] 28
Tol A 1497+ vjokslar single colonyE 33}e] Z2A A
t] w8l TSA(Tryptic Soy Agar) Bj=|o)A] )
biolog systemg o]&3le] 3 FoR wAE

3kt

ol3l &
\__

o2,

o
ol -{

&

& F8 F%Y 7ML
4}% 29} 2t} Iprobenfos

25, pH 40, 72 2 9.00)4
, 35T, pH 4.0, 72 2 909

% 374800 2)3} iprobenfos, isoprothiolane 2 diazinon®) &% 4]

M 7t 36, 39, 549 25ToA BT} 35CoA 714
a7} &3 =3k Isoprothiolanee 25T, pH 4.0, 72
2 9004 wglZlE 27 115, 128, 10192 a7} =
oA Fon, 35ToM= pH7l SoldsE
S0k nd A0E ehbd, 9 v 5987
o Me 7}¢rﬁﬂ7} A9 dojuA %S Aoz #
t}. Diazinon®] 7% pH 409 M & &5 @A g0
19 oJWd HEgAm e s Za=glon, 25T, pH
72, 9004 BH7IE 47 21, 55URE ZALE O] pHYL
WorE Bilats} werom, wak 35C, pH 7.2, 9.09)
M Wble 247410, 3392 JYEUA 27t 584E
5}3}]7} Z dojdrs & & U
ol¢e] AH#ZHH iprobenfose] JhrRaE

%iq%gwa-%-A@ﬂqslﬁaiqaﬁsw
diazinon«] A¥E pH} R E e s

T ANt ol %% ez l‘%_°} s %"9}"] A

IAZA dzdeade A o, H'E o T3
3}—‘: BEAdAE £E7F FE5E Hol &7l 5o
dzel2 7igRert £X57) qielgt A4dt =
3l diazinon®] 7}E8+= Laanio £(1972)¢] B39} A3
e Aol F8 UIAEE2 2-isopropyl-4-methyl-6-
hydroxypyrimidine©] $tt.
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Table 2. Rate constants (Knya) of hydrolysis and half - lives of pesticides in different aqueous systems at 25 and

35T
Pesticide P Kyye x107 day” half-life”, days

ey 25¢C 35 25 35T
pH 4.0 0.73 1.91 95 36

Iprobenfos pH 7.2 0.80 1.76 87 39
pH 9.0 0.86 1.28 81 54
pH 4.0 0.60 0.49 115 141

Isoprothiolane pH 7.2 0.54 0.58 128 120
pH 9.0 0.69 0.62 101 112
pH 4.0 ND” ND ND ND

Diazinon pH 7.2 33.40 80.31 2.1 1.0
pH 9.0 7.99 20.83 55 33

“DTso - 1/K In 2, ")Aqueous system, 9Not detected or <0.002 mg/kg.
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Uebd ukel 2ok gadoz FopRe] HylE A
A TE 2% 55 6X10° chymlold FFE 149 &
o 486x10° cfyml7}x] Z7}sch 21Q6)= 24x%10°
cfyml® AR, FHETY glcose7l F7HE A
HATE AE2AF F5 6X10° clymlo)y 42 & 219
dE 67x10° cfymlE A< Z7}5tQu}

Zt % vAERH &EASFY W& 4e
iprobenfos & 73-{- th&TFAN W77} 1149, FoAE
o] A7td dAjAFAME 57Y, FAFAHEH glucose
7} H7bR AR TE 409 WS s 23
7t & dojue A0E e, ol AU £
T87 22oA vAE g B3t F8 299 A
o2 AZEg 2(190)9] BEio] 23hd  iprobenfos
EGFAAN 714 uAEY odtd Bzl Ay
AeRE FARHYL

Isoprothiolane2- thZ27 oA ¥izk7)7} 1529, FFAE
o] A7k JAWATE 110Y, FFAHETH glucoser} 3

b AAMATE 7592 v g A Bt &
A¥ = A2 vepdth Diazinone th2ToA {7
7b 129, $odEe] A7tE AAuATE 1689, B
AEF} glucoser} H7HE FAMAFE 9292 27
X 2743 Bagdel, Lichtenstein $(1968)2] H.1oj

Table 3. Change in bacteria growth after inoculation in different aqueous
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e SN TE ERARTRY Rert Bk
£, oS NaNvh SRS A 482 A olgtn
WS ek olsh o] dizinond] A% WETI w14
242700 el Bajs) LR RIS
#7o] A5 RASIAY inhibitorZ A§3HE ROZ F
zge, 7)o gaidE 25 o Be AWt 84F
Aoz R

x o
= R

Biolog system= 0|85t sol2a] njME =3

4% G33dA AHAT EANSEHE  enrichment
cltureZ o] g3t TR TS Feldgdh 2d 7
FE 4 FANES FYS Hadoz HAS ¥
38 AAuA] HESF by HFHoE

w284 o] £ FE biolog system& ©]&
3t AT 4 2T AT E gAHNoH,
¥ 594 B nls} o] FAIRE 548~80.2% AT
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£ 694 B upg} zro] goio] pHo| wa} FEa&
EAF Wk71E 2AMEE 2, iprobenfos®] 7 pH 4
dAe BzxAc] ¢xA gz s 424, pH 729
M¥E 144), pH 9.0 1382 pH/} B &+E Ray &

O 1)
R=ET=
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systems with pesticide application
(Unit: cfu/ml)

No. of bacteria after elapsed days

Aqueous system

0 2 4 7 14 21
MSM” 6.0x10° 1.0x10° 12%10° 1.8x10° 48x10° 24x10*
MSM+glucose 60x10° 6.1x10° 15x10° 53x10° 62x10° 6.7x10°

“Mineral salt medium.

Table 4. Rate constants (Kg) of bacteria decomposition and half - lives of pesticides in different aqueous systems at

28T
MSM” MSM +bacteria MSM+glucose+bacteria
Pesticide P . 2. 1 2, -1
KX10°day"  halfe-life )(days) KX 10"day halfe-life(days) KX 107day’ halfe-life(days)
Iprobenfos 0.61 114.0 127 57 17.23 40
Isoprothiolane 047 152.0 0.63 110.0 0.92 750
Diazinon 57.56 12 413 16.8 7.57 442

“Mineral salt medium, "DTso - /K In 2.
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Table S. Identification of pesticide - degradable micro -
organisms isolated from the river water by

enrichment culture

. . Similarity
Pesticid Identit
esticide dentity rate(%)
Iprobenfos Pseudomonas putida type Al 61.6

Isoprothiolane Alcaligenes xylosoxydans ss denfpie  80.2
Diazinon Klebsiella planticolg/ornithinllytica  54.8

Isoprothiolane-2 pH 4.000A <+ZA iz vl 3
zA8 A 188, pH 72004 158}, pH 9.0 3082 pH
5% Fac) 49 Qohion W) mdss

FEAH7E =2A dopda WH7IE gobAnt. Morifusa
5(1979)9) X9 .46}23 =8% UVZEAA  isopro-
~thiolane ] F7-3H7} wi¢ wZA dojdtty Ry
Aom, 5FF] TER FANAL oY ARz
RBo}l 8ol isoprothiolane®] 4% Rale Ao #
el AN Yojue Aoz dddnh

Diazinon-& pH 40°ﬂ/l1“ SRR X 2] A 5ol ®a|7 A

olFojx GLCIAAN &3 ] ]““’i HAEHA Fke
o, oJAe Ttk H
pH 72014 ¢z49
Aol7b A A W
M= gz Hls) %

Hx w7 e FolH) o]Hd AR Hol AXME
Ao A diazinon®] FEEE FRIHHUY 2 IR

o ofsjA Za7t & o]Fo] A= AE & F AU
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Dark controlled

Light exposed
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Diazinon .o a)
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DT - 1K In 2, "Not detected or <0.002mg/kg.
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Decomposition rate of iprobenfos, isoprothiolane, and diazinon by some environmental factors in aqueous systems
Byung-Jun Park*, Ju-Hyun Choi, Byung-Moo Lee, Geon-Jae Im, Chan-Sub Kim, and Kyung-Hun Park (National Institute of
Agricultural Science and Technology. RDA, Suwon 441-707, Korea)

Abstract : Three pesticides for paddy rice, iprobenfos, isoprothiolane, and diazinon were examined on some environmental
factors, their hydrolysis, microbial degradation, and photolysis in aqueous systems. Iprobenfos was mainly degraded by
microorganisms and its half-life was 5.7 days at 28°C in aqueous systems. Hydrolysis of iprobenfos was accelerated by the
higher temperature, but its photodegradation was accelerated by the lower pH. Isoprothiolane was rapidly decomposed by two
factors, microorganisms and sunlight. The half-life of isoprothiolane by sunlight was 91 days at pH 9.0, while it was 13 days
at pH 4.0 and 16 days at pH 7.2. However, it was shortened under low pH condition. In aqueous system, diazinon was
degraded by all of three factors and its degradation rate was remarkably accelerated by acidic solution. Main degradation
factors of iprobenfos, isoprothiolane, and diazinon in the aqueous system were investigated by microbial degradation,
photolysis, and hydrolysis, respectively. The strains of microbial degradation for iprobenfos, isoprothiolane, and diazinon in the
aqueous environment were identified as Pseudomonas putida, Alcaligenes xylosoxydans ss, Klebsiella planticola/ornithinliytica,
respectively. The similarity rates of identity were 54.8~80.6% with biolog-system.

* Corresponding author



