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Degradation of Dinobuton in Soil and Solution

Jong-Uck Hong* and Jung-Ho Kim*

Abstract

This study was carried out to investigate the stability of dinobuton (2-sec-butyl-4, 6-dinitro-

phenyl isopropyl carbonate) in distilled water and buffer solutions and its persistence in soils.
When dinobuton was incubated at 30°C and 60°C in distilled water, the half-lives of dinobuton

was 28 and 6 days, respectively. The decomposition of dinobuton was, therefore, faster at high

temperature than at low temperature. The half-life of dinobuton was about 27 days in the acidic

solution (pH 4~6), whereas 10 and 4 days in the alkaline solutions of pH 9, and 10, respectively.

Thus dinocbuton was stable in acidic solution, and unstable in alkaline solution.

Dinoseb (2-sec-butyl-4, 6-dinitrophenol), which is produced in the degradation process of dino-

buton, was produced in small amounts in distilled water and buffer solutions.

The half-life of dinobuton in sterilized soil was about 16 days longer than in non-sterilized soil.

Dinoseb was also more persistent in sterilized soil than in non-sterilized one.

H =

B R4 B RS A LANT HEH:
o] Hej glon oz HFE FEM WEE Bl
7tz ghet. wEkA fERE BRBeR Pk 9
A G B EAES EinE ookt 2 HEE
PEg = A g ol FA EHE ANee] B
EL LB K KR el SEse] 2T RE=
HAwh d¥E BEAM Ax SWMAERDS #ikel
o el A= o el R ReEd Add ME
£ 7t e B®BAE vk whebA RS EAC B
ste] Bl REME R BRRAAY  FTEHE URE
f8stE A BEREY  MEAA ¥ 9 o B

o) - =} eal et

B BUWES B 2 g F HADH.
HAEE, FENRB VW0 kA FHE A4 2
A B&E gt = 43 foddE BEEE L%
o] BALBY fEE Vo LA 4 ® %10 % wte}
A {TEMEMC] RSz ¢ .

Dinobuton#{+ 19634 Murphy Chemical Ltd.of A
pAEEE 1%, 19654 Pianka"»®q] & BRyIz #&
el warE e W 53 AR RbEd Ag4y
< 7k ST E ikt ¥ R mdz ¢9A
gl t}. Dinobuton-& ester o] inzAK4f# s o] A dinoseb
2 5] o] dinoseb: B BREME S = A,
Dinobuton®] & # &0 ##: LDs(mg/kg)L rats} 65~
46001 ¥ mices} 2100~3500¢] ©}. &3 dinoseb?] 7 $-

* b kR SR8 BLEE (Department of Agricultural Chemistry, College of Agriculture, Kyung-

pook National University, Taegu, Korea)

(16)



g, % : Dinobuton®] 13 9 W¥rhol A 4%

1= rats} 40¢]® mices} 650])t}. o] ¢} 7o] dinosebi
dinobuton B.t} o Fikol == 2 dinobutong] {LFH
it 2 B dinobuton®) AW A<l FEH:I Aol
g)‘l\l;}_- ad)

Bandal"®.2 fHipiest BER 2 HILHY #BAdA
dinobuton®] fRBFLEKE EHstgl oy, Casidat®:=
Z-9)of] A} dinobuton®} dinosebs] Y4fiRiES #HEsH
9 v}. Hawkins®P%.2 Al o] 4 dinobutons} dino-
sebo] RS FAHd.

4 Wigeel A = dinobuton®) ZEMET A R 4R
e WEes dd —~HEoR BEAAA dinobuton
o Sl vl & e pHe) #9454
wEe WEstd en], obge] dinobutond] LA
¢l dinosebFE-& WAl 2 FHRE H#sc v

ol .
WE ¥ AE
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Dinobuton(2-sec-butyl-4, 6-dinitropheny! isopropyl
carbonate) ## %5 (99.9%) 7 JF#(60%)+ Kenogard
AB(Sweden) @it ¥, dinoseb(2-sec-butyl-4,6-
dinitrophenol) @#E5-2 Nanogen(U.S.A.) @ik 2 -8
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Table 1. Physico-chemical properties of the
soil
pH OM. Cigig/ Sand Silt Clay Tex-
. a,
(1:8) (%) 1008) %) ture

51 2.0 9.0 39.2 31.5 29.3 SiC*

* Silty clay
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Dinobuton®] Zrffo] wlA & HEY EES WA
S8 4 dinobutons| ELEWHIS 15 ppm=A KEAKZ
mEss 30°Cek 60°Cel A 45 HERFIRA . =3
pHe| pgaome. Jagrsl~] ¢J3l'al dinobutone] ¥
BHe 94 15ppm HEF Mcllvaine 43 8f oz
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s A pHE 4~82 Bffistd o, pH 9~10%
Clark-Lubs’s ¢} &4 o 2 F#ishe] 30°Col 4] fHEE
w3 .

4. Dinobutone| +ififh I#2
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shel REeHch. HE BB LS IMERER 2
32 121°C (1. 2kg/cm®) ol Al 1S 1H Bgoz 3
B s d8h EEEEE L 50eg A
flaske] FFEi3}lo] dinobutone] EEHEERW-S 2 ppm 16
ppmE A £F My, HEA 10 KES}A}. o
7ol @Kol BRABKEY 60%7F A BEKE
@winsta Ko K-S BIHs7l $3sle] polyethylene
filme 2 vl & 5 28°Cell 4] RS A

5. i % Es1ee30

-8 50g0] acetone 100 mle} ZEWAK 30 mi& Hnsh
of EMIREBE 28R RIS 7 o) & Bichner funnel
Lol lem 549 celit 545 202 &7 WMEEREA A
ok, 2z BEE acetone 50 miE Pk # WKE
ol SEMbel ¥ 20mie) #afn NaCl B¥Ed 450
mle FHEKE fnstel n-hexane 100 mi= 2[E K &
[48l9l 2.v n-hexane%g K NaSO.2 fRKAZ #
o 40°C o] sto] 4 JAMEMAESHe] methylationd A c}.

6. Methylation

Diazomethane & Deboers] J7p:@®q] fkslo] diazald
(n-methyl-n-nitroso-p-toluene sulfonimide) 4.3g%
diethyl ethero]| ¥fgst #ol KOH 1.5g H,0 2ml,
Carbitol 7 mi{% fnste] 60°Ce] Kilipgol 4 KEA A
S FE dry icem WkAA wEYes o
diazomethane #ire] KOHE A& winshe] 4y (—
10°C)oll #4531 ). Methylation& 2827 okl 1 mle)}
diazomethane 0.5 ml& jnstol 30401 Wilol st
g.om ol & GLCHTH A= st

7. Gas chromatography

GLC4#7-2 electron capture detectorr} fff%5%< Hi-
tachi 663-50 Gas chrﬁmatography(Japan)'{:_‘— s
o Table 29| #fho 2 3l @ ox 8 FHL peak
pol & Mo B Syl
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Table 2. GLC operating conditions for the

analysis of dinobuton and dinoseb
Detector Electron capture detector (5Ni)
Column 2mX3.0mm(i.d.), glass column
Packing 29 OV-17 on Chromosorb W, AW
material (DMCS) 80~100 mesh
Temperature Column oven 220°C

Injector 230°C
Detector 250°C

Carrier gas N, 50 ml/min

Chart speed 5 mm/min
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Fig. 1. Gas chromatograms of 5.0ng of unme-

thylated dinoseb(A), 1.6ng of methy-
lated dinoseb(B), and 1.8ng of dine-
buton(C) ‘
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Fig. 2. Gas chromatograms of the extract from

fortified with 2 ppm in nonsterilized
soil (A, 7 days after treatment) and
the extract from unfortified soil (B)
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Table 3. Recoveries of dinobuton and dinoseb
from soil fortificated with 0.1 ppm
and 0.5ppm

Fortification Recoveries(%)
(ppm) Dinobuton Dinoseb
0.1 97-+1. 2% 863 4
0.5 96+2.9 88+-4.2

* mean—standard deviation
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The effect of temperature on the degr-
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Fig. 4. The effect of pH on the degradation of

dinobuton in the buffer solution
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Table 4. The half-lives of dinobuton in buffer
solutions with different pH
Half-lives* K* -

pH (day)  (day™) r

4 26. 1 0. 026 0. 963

5 26.7 0. 025 0. 951

6 28.5 0. 024 0. 951

7 30.6 0. 022 0 948

8 22.9 0. 030 0. 963

9 9.7 0.071 0.976
10 4.1 0. 168 0.977

* Half-lives, degradation rate constant (K) and
correlation coefficient(—r) were calculated by
exponential regression equations.
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Fig. 5. The degradation of dinobuton in ster-

ilized and non-sterilized soils applied
with 2 ppm at 28°C
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Table 5. The half-lives of dinobuton in sterilized and nonsterilized soils
. . Non-sterilized soil Sterilized soil
Chemical Fortification
R (ppm) Half-lives* K* —r¥ Half-lives K —r
Dinobuton 2 12.6 0. 056 0.98 28.6 0. 024 0. 98
16 11.5 0. 059 0.98 27.1 0.025 0.97
Dinobuton—+ Dinoseb 2 11.7 0. 058 0.99 42.5 0.016 0.97
16 10.7 0. 064 0.99 36.3 0.019 0. 96
* Refer to table 4
= g 2E XM
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