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Behaviour of the Soil Residues of the Acaricide-Insecticide, ['*CJAcrinathrin

II. Degradation in Sotil

Jae-Koo Lee, Kee-Sung Kyung, Kyeong-Seok Oh

Abstract

In order to elucidate the degrading characteristics of the pyrethroid acaricide-insecticide,
acrinathrin in two different types of soils, Soil A(pH, 5.8; organic matter, 3.4%; C.E.C., 115 mmol
(+)/kg soil; texture, sandy loam) and Soil B(pH, 5.7; organic matter, 2.0%; C.E.C., 71 mmol(+)
/kg soil; texture, sandy loam), residualities of the non-labeled compound under the field and
laboratory conditions, extractability with organic solvents and formation of non-extractable bound
residues, and degradabilities of [“Clacrinathrin as a function of aging temperature and aging
period were investigated. The half lives of acrinathrin in Soil A treated once and twice were
about 18 and 22 days and in Soil B about 13 and 15 days, respectively, in the field, whereas,
in the laboratory, those in Soil A and B were about 36 and 18 days, respectively, suggesting that
the compound would be non-persistent in the environment. The amounts of “CO. evolved from
[“Clacrinathrin in Soil A and B during the aging period of 24 weeks were 81 and 62%,
respectively, of the originally applied ™C activity, and those of the non-extractable soil-bound
residues of [“Clacrinathrin were about 70% of the total “C activity remaining in both soils,
increasing gradually with the aging period. Degradation of [**Clacrinathrin in both soils increased
with the aging temperature. Three degradation products of m/z 198(3-phenoxy benzaldehyde),
m/z 214(3-phenoxyber -oic acid), and m/z 228(methyl 3-phenoxybenzoate) as well as an unknown

were detected by autoradiography of acetone extracts of both soils treated with [“Clacrinathrin
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and aged for 15, 30, 60, 90, 120, and 150 days, respectively, and the degradation pattern of

acrinathrin was identical in both soils. Acrinathrin in soil turned out to be degraded to 3-

phenoxybenzaldehyde cyanohydrin by hydrolytic cleavage of the ester linkage adjacent to the “C

with a cyano group, the removal of hydrogen cyanide therefrom led to the formation of 3-

phenoxybenzaldehyde as one of the major products, and the subsequent oxidation of the aldehyde

to 3-phenoxybenzoic acid, followed by decarboxylation would lead to the evolution of “CO..
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Table 1. GLC conditions for the analysis of acrinathrin in soil.

Instrument HP5890 A Series II Gas Chromatograph, Hewlett Packard, U.S.A.
Column Glass capillary column, Ultra 1(Cross-linked methyl silicone gum),
25 m L. X 032 mm ILD. X 017 ym film thickness
Detector 8Ni Electron Capture Detector
Temperature Column : Initial temp. 130°C for 2 min, 5°C/min to 270°C
maintained for 5 min
Injector : 260°C
Detector: 350°C
Flow rate Carrier(N,) 3 ml/min
Make-up(N:)  © 60 ml/min
Split vent : 57 ml/min

Septum purge : 1.5 ml/min

Injection volume 1p2
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7. Thin-layer chromatography(TLC)%} autoradio-
graphy
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Germany) & Al&3gov, AALd=E  n-he-
xane-ethyl acetate(90 :© 10, v/v) EFHL A}&-31Y
1=

drnt ¥ aF

1. Acrinathrin®| EUJZEFA

FANEgez BY T3 EYSE acrinathrin?] b
A7e 2, 29 1, 29 2 2 3% 394 Be
Hke} zho]l Bk Aol AS 139 23] g FeA
Ztz} 189 ¥ 22¢0l%loen, EY¥ By e Zd
1343 15924 EY AVt EY BHEU iAo
°Ft o ok = AUAPe ASE EF A9
EY BolX 4z 3697 18U 2A EFAHAM
w@7t 2 BEY AdA ZRAel Hou EFAE
Hop 7t o] 2 ESRFAS vl B
A¥E FFe FE AFUNMY JEa ] s
Adeko] B3|VE 1 acrinathrino] M pyrethroid
A AZA Y B tidt EAAFNE ANE FA py-
rethroid#l &FAl2 BAgs FAFAN O A
B9 Ao v H4A FIHE 54V e
BRS¢ AdE HE £ ok B A4
Mx Fo| =29 X3 Pl EY AY EF
B9l 18 He7oAM 04717 22 1847 1399

Table 2. Half life of acrinathrin in soil in the
field and laboratory.

Spray  Half life

Test i
e frequency (day) Equation

Once 18 Y=0.222¢ 003X

A (r=—-09115)
Twice 22 Y=0424¢ 003X

Field (r=—-09795)
Once 13 Y=0.202¢ 005X

B (r="-08209)
Twice 15 Y=0.321g 00X

(r=—0.9095)
A Once 36 Y=0.094e001%%

(r=-09281)

Laboratory

Once 18 Y=10.108¢ 003X

(r=—09147)




x %!

< Treated once @ Treated twice

0.5

0.4
Y =0.222¢ ~0036X
(r=-09115)

% .
& 0.3 4
o
.2 -]
B
‘E’ Y=10.424¢ ~ 0.033X
g 024 d (r=-09795)
5 °©
&}

0.1 4 °©

0

Days after application

Fig. 1. Degradation of acrinathrin in Soil A
treated once (0.015 kg a.i/10a) and
twice (0.03 kg a.i./10a) under the field
conditions.
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Fig. 2. Degradation of acrinathrin in Soil B
treated once (0.015 kg a.i./10a) and
twice (0.03 kg a.i/10a) under the field
conditions.
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Fig. 3. Degradation of acrinathrin in Soil A
and Soil B treated with 0.12 mg a.i/kg
under the laboratory conditions.
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Table 3. Behaviour of ['“CJacrinathrin trea-
ted to the Soil A and Soil B during
the aging period of 24 weeks.

"C remaining

14,
Soil O (;g"lve‘i in soil Rezgv)ery
(2] (%) 0
A 8103 2363 104.66
B 6162 3758 99.20
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Fig. 4. Degradation of acrinathrin in soils as a
function of the aging period.

Table 4. Extraction of the ['“CJacrinathrin-
treated soils with acetone after the
aging for 24 weeks.

14 C activity (%) Recovery
Soil
Extractable  Non-extractable (%)
A 23.19 71.92 95.11
B 2461 71.53 96.14
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“CO e BAZoR AFsT “COo WELS ®
A AR w} zolE Ho|y] WENPQY o=
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Fig. 5. Extraction of the [*Clacrinathrin-treated
soils with acetone after the aging for 24
weeks and “CO, evolution from the
[MCJacrinathrin-treated soils during the
aging period of 24 weeks.
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Fig. 6. Autoradiograms of the acetone extracts
of soils treated with [“CJacrinathrin
and aged for 15 (A), 30 (B), 60 (C),
90 (D), 120 (E), and 150 (F) days, re-
spectively.
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