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Table 2. Physico-chemical properties of soils

Particle size dist. (%)

. . 54 OM. CEC.
Sl Texture? —— Sil Sand 5P %) (cmol/ig)
Soil I LC 27.2 438 289 73 43 18.1
Soil T CL 16.0 56.9 27.1 6.0 2.1 5.7
“LC : Light Clay, CL : Clay Loam
®Soil : H,0

bimessite 1Z]31 UV ozone¥} Z+e AMslA|o)] 2)&)A
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Table 1. Physico-chemical properties of oxadiazon
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Oxadiazon EZFE(EE 955%) (PATOZHE B
F wston o] wokd =d3sta 4ELS ¥ 13 2.
o] FFEL hexaneS £ 3o stock soln& ZA|}
of YEI(20T)o BHAs}HA Hagd FEZ working
soln.& THEojA Ag-stgloh

Laccases= Myceliophthera thermophila25 8 2eig A
< Novo Nordisk Co.(Denmark) 2 B8 2to} AL-8-3)
Qom, g9 B4 ZHL 25T, phosphate buffer(pH
70014 0.01 mM 2,6-dimethoxyphenol-g 7] A2 o] &3]
468 mol PN 10% BAOE FRES 2
10 F<F 00018 FHERSE op7|dle ¥ 1 mitZ
sk

Humic monomerg2A syringaldehyde, syringic acide

Chemical structure : o)

(CH,),C

Chemical name

Solubility

Cl

OCH(CH3),

S-tert-butyl-3-(2 4-dichloro-5-isopropoxyphenyl)-1,3,4-oxadiazol-2(3 H)-one
Water 1.0 mg/ 2 (20°C), Acetone 600 g/ £, Ethanol 100 gf £, Hexane 200 g/ ¢
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Fluka AG(Buchs, Switzerland)ol| 4], vanillic acid®= Aldrich
Chemical Co.(Milwaukee, WI. US.A) oA catechol&
Fisher Scientific Co.(Fair Lawn, NJj. USA)%A,
pyrogallol, protocatechuic acid, caffeic acid, ferulic acid,
guaiacol, gallic acid, hydroquinone, salicylic acid= Sigma
Chemical Co.(St. Louis, MO. US.A)MA FYsl AL
I
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FZE31 N, gasE A0 F hexaneo 2 A {351 o
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peak BAE 43 FFHAFN 3 FHEeE
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Fig. 1. Dissipation pattern of oxadiazon in Soil [
under laboratory condition.
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Table 3. Adsorption characteristics of oxadiazon in soils
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Fig. 2. Dissipation pattern of oxadiazon in Seil I
under laboratory condition.
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Oxadiazon®] E%F F& H4E €7] A8t Soil I
2 0 2z oJEERH {78 AAE EGIN &
ANPE FAT AP oj2x ABALL 8
Azt olF HAFT THIGonz ¥ AYPHs
AGAZHE A7t 2 ARG

F718 ol Aol F EGAY FHAEE ¢
Av= 8 3 2 59 2 F749 B Be wpe
2ol A7E oxadiazond] F3E 3 §A4F 9 Ut
H$S Yellle Hujj A S(distribution coefficient, Kd)7}
§7180] AAR E%FA 30194 5599 HAS e}

Initial concentration (mg/ {)

Soil 10 35 20 25 30
Hm 35.04 5179 7013 8731 99,04
Soil T c 124 205 247 3.17 524
kd 28.26 25.26 28.39 27.54 18.90
xm 212 50,04 66.28 79.40 91.88
Soil T ¢ 197 2.49 343 5.15 7.03
kd 1630 20.10 19.32 15.42 13.07

where, x/m = oxadiazon adsorbed(ug/g)

C = oxadiazon concentration in equilibrium solution (mg/ £ )

kd = (x/m)/C
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Fig. 2. Dissipation pattern of oxadiazon in Soil I
under laboratory condition.
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Oxadiazon®] E¥F &2 F4& 47] 9819 Soil 1
2 I 28la o]EE2RY {780 AAY EYN F
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equation]] H§A|7l A# FHAFEA] AH(intercept) S
Hehlie k& #7188 AAT Soll T 2 Soil Mo
47r 128 9 36002 yehted Hd {7188
3 BN Z4ZF 3179 9 225008 JEh} {U1ES
43 EGoX oxadiazono] t S Bo] FHES ¢ &
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¥ 4 2 ® 6994, nonlinearity®] J=E YehlE 1

& 47182 AAR Soil 1 L Soil MelM 160 2
L2Z 1032 Yepgod, #71E5S i3 EY
Me 25 07628 10]3l2 el

ol #4L 1ngto] 1o)4old HEFE st
T ol FE Imngho] 103k EFFY 77
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Table 5. Adsorption characteristics of oxadiazon in oxidized soils

Initial concentration (mg/ £ )

Soil
10 15 20 25 30

X/m 17.16 33.44 4408 56.84 69.96

Soil I c 5N 6.64 8.98 10.79 12.51

kd 3.01 5.04 491 527 5.59

Xfm 18.24 31.36 38.36 46.76 59.20

Soil I c 5.44 7.16 10.41 13.31 15.20

kd 335 438 3.68 3.51 3.89

where, x/m = oxadiazon adsorbed(sg/g).

C = oxadiazon concentration in equilibrium solution (mg/ £ ).

kd = (x/m)/C.
Table 6. Linear relationship and Freundlich adsorption isotherm constants for oxadiazon adsorbed to oxidized
soils
) ) L Freundlich constant .
Soil Linear relationship Coefficient (r)
k 1/n
~ Soil 1 Y = 1.6023 X + 0.2450 12776 1.6023 0.9598*
Soil I Y = 1.0173 X + 1.2822 3.6046 1.0173 0.9731*

where, Y = In x/fm, X = In C
*Significant at the 5% level.
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Table 7. Effects of a laccase of Myceliophthera thermophila for adsorption of oxadiazon in soils

Amount adsorbed (ug/g)

Soil - - % Increased
Without enzyme With enzyme
Soil 1 970 1137 17.2
Oxidized soil 1 68.0 69.9 22
Soil 1 89.9 98.3 93
Oxidized soil T 572 58.4 2.1
Table 8. Desorption characteristics of oxadiazon adsorbed to soils with different conditions
. Desorption (%)
Soil -
1st extraction 2nd extraction Total
Fresh 29.3 218 51.1
. Oxidized 73.0 153 88.3
Soil 1
Fresh + enzyme 28.1 217 50.3
Oxidized + enzyme 71.2 16.8 88.0
Fresh 403 18.2 585
. Oxidized 68.6 16.0 84.6
Soil O
Fresh + enzyme 247 226 473
Oxidized + enzyme 709 132 84.1




76 olg4 - A%

Zgol ¥t ole &49 A7z A FFeke) 37}
HgRAed olde FrtE FAFE AFY A 2%
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Table 9. Transformation of oxadiazon with humic
monomer by a laccase of the Mycelioph-
thera thermophila

Humic monomer % Transformed

Alone 0.0
Syringic acid 0.0
Ferulic acid 35
Gallic acid 239
Protecatechuic acid 0.5
Salicylic acid 15.6
Pyrogallol 22
Caffeic acid 10.0
Catechol 20.1
Guaiacol 23.4
Hydroquinone 0.0
Vanillic acid 0.5
Syringaldehyde 55

Oxidative coupling 2+

Oxadiazon©] oxidative couplingg Zvjal= AH3}89a
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caffeic acid, salicylic acid 50} 10~15%, syringaldehyde}

55% 2128)1, hydroquinone, vanillic acid, syringic acid,
ferulic acid, protocatechuic acid, pyrogallol SoME uk-&-
o] ol WA Yohi}x] Y= RoZ Yehytt) ol

3} oxadiazon®] humic monomerE3}¢ WAL Bollag

5(1990)0] aniline % phenold] FHFEET  humic
monomerE#  HFEAAIHA  humic  monomerE-
oxidative catalystso| 93] free radical2 AlAElo

semiquinone % quinone®] FHAE FAF F ANE 7
g FEHAY Ee AAFTIAE AE JF/EEH
FHEga & W&oz YT 4 Sirk  Oxadiazond}
humic monomer$}e] AgFe 9l3 humic
monomerS-0] ESHAFE free radiacalZ €13+ semiquinone
2 quinone®] FBAE FH3}A HT oxadiazoned] FH
A4 FAS wol AWYE Aoz AR %D 2
E71Fold AFAA Tl dME WIAES £t
o FRE FAHEF & £ Y& Aotk Humic
monomer AFA| &) vhg-Ald] WS oxadiazon®] wFg-Ajo] H
oA A& oxadiazon T27F radical & FAEA X3
o free radicalgh-go] Uojux] @om methylr]
methoxy?] 59 g 3715 7HA QAZA7 EA%
23 wgRed 387 2o wals dopd w
$&o] At Aog FZEd wtA 471 humic
monomer % gallic acid9}9] WHgolA HI 24% HFE9
RS YT

EY #718& 2 727t ¢ Ads, B8t of
AR A% 727t AR 431 Yo a B
% #7189 =S B benzene ringd hydroxyl”l,
carboxyl”7] &9] functional group® 2 o]FojA 11, o]
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Effects of soil organic matter and oxidoreductase on adsorption and desorption of herbicide oxadiazon in soils
Wan-Seok Lee and Jang-Eok Kim (Department of Agricultural Chemistry, College of Agriculture, Kyungpook National
University, Taegu 702-701, Korea)

Abstract : Dissipation, adsorption and desorption of oxadiazon were examined in two soils containing different amounts of
soil organic matter. In addition, reactivity of oxadiazon with humic monomers was searched to clarify binding mechanism of
oxadiazon to soil organic matter in the presence of a laccase of Myceliophthera thermophila. Half lives of oxadiazon were 38
days in Soil I and 45 days in Soil II. Freundlich constant, k values of fresh soils were higher than those of oxidized soils.
Adsorption rates of oxadiazon were increased 17.1% in Soil I and 9.3% in Soil II in the presence of a laccase but no
significant increase was observed in oxidized soils. Desorption rates of oxadiazon in fresh soils were lower than those in
oxidized soils. Desorption rates of adsorbed oxadiazon in soils addes with the enzyme were not changed in oxidized soils but
decreased in fresh soils. The herbicide oxadiazon alone underwent no transformation by a laccase but in the presence of
catechol, guaiacol and gallic acid as humic monomer, transformation rates of it were from 20% to 24%.
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