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Abstract The dissipation patterns of insecticide dimethoate and its metabolite, omethoate in lettuce and
spinach were investigated for estimating of source on residual issue in vegetable reported recently. The field
study was conducted in greenhouse. Lettuce was harvested 7 times during 21 days after application, whereas
spinach was harvested 5 times during 7 days after application. Samples were analyzed using QuUEChERS and
LC-MS. The mean dissipation rate constant(k) and biological half-lives(t,,) of dimethoate were calculated to
be —0.1813 and 3.8 days for lettuce and —0.3344 and 2.1 days for spinach. The mean dissipation rate
constant(k) and biological half-lives(t,;;) of omethoate were calculated to be —0.0415 and 16.7 days for
lettuce, wherase those for spinach could not be calculated due to large residual fluctuation. The dimethoate
residue in lettuce 40 days before harvest and spinach 24 days before harvest were estimated as 2.94 and 9.10
mg/kg. In brief, the residue of dimethoate and omethoate in lettuce and spinach would be exceeded the PLS
minimum limit of 0.01 mg/kg if dimethoate was applied during the cultivation randomly. These result
demonstrated that the detection of dimethoate and omethoate in agricultural commodities was not the result of

illegal use of pesticides by farmers.
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Table 1. Recovery for dimethoate and omethoate in vegetables

2 1.04 mgkg® 27)
I 21 O‘X} TFEA A A
AFHE 0.10 mgkgl 2 271753 thy] oF 488 74
oL, FAHE HAZIE 0.05 mgkghth F& ol
t}. Omethoate?] %7] Ht ZFHFHS 0.06 mgkgo|UL 3
o] 0.12 mykgQ.2 27k S Bolthh 39AE
B ThA] ashe A3 BloH, 2192k 0.05 mgkg
o2 7H4519A 9 PLS HA7|% 0.01 mgkeRths =9k}
Aol A AF £ omethoate?] HES AwEH, 0Y
zbof| 1.3%C1 0t Al7ko] ZdFatHA 3] F7tsl 219
2= 33.8%= ZAISIATE A4+ 5 dimethoate FHFH
FAH| 24 EE 9FA omethoates AtHE 02 ¢ HH
3] 7aske FolE B
AlFA9] 042} Ha S dimethoate 8.91 mgkg ©]
Rom 3UAF| 3.63 mgkglZ FASA ks Aol
et 2194k B4R 0.90 mgkgS 2 7] 7t
T iH] oF 100 ZHasiloy, sAkE HAZIE 0.05
mg/kgHthe 184 E9HTh Omethoate 7] Z+7#S 0.17
mg/kgol Ao AFHE 3UA 0.24 mgkgl 2 F7V5he
FAE Holtr} ThA] 7HAste] 7Uatl= 0.01 mgkgS 2
7asiint AlgAle] 4t 2R 5 omethoate®] ZHTH]
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ole W& AEsH ukE 16.7¢01Uth AlEA F
dimethoate®] Ha ZHAA+ -0.33440]13 oo w2 A

B34 uiz}7)E 2190130tk AlE3] % omethoate= AHE

Fortification level

Recovery (%, mean + C.V.)

Pesticides
(mg/kg) Lettuce Spinach

. 0.1 1123 +£3.0 101.1+24

Dimethoate
0.5 98.8+2.3 104.5+2.7
0.1 96.7+4.5 86.3+1.5

Omethoate
0.5 913413 1022+1.8
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Table 2. Linear fit of the data for the dissipation rates of dimethoate and omethoate in lettuce and spinach

Crops Pesticides R? Regression equation k + CI(95%)” Upper 95%CI
Lettuce Dimethoate 0.9658 y=3.8116¢ %18 -0.1813 £ 0.0392 0.1421
Omethoate 0.9158 y=0.135¢7004 -0.0415+0.0187 0.0228
Spinach Dimethoate 0.9897 y = 10.009¢ %+ -0.3344 + 0.0506 0.2839

3 k, Dissipation rate constant; CI, Confidence interval

o5 e 307+ ARl F7kstel F
AR FI4E BT 5 YAT B2HSE 212
T UArt
A7 E5tH L RS W M|z
ME &E JHsA 1F

AAF F dimethoate A ES ©]
¥ ARES 3

?»] fri@_n}xu 7] ] o] xq% Tioks
57} WETH= EAo] ]

% dimethoate 52 A¥ st
0.01 mgkgZHA #HFaFe] 7
FAAAN 2194 2FFel dimethoate

0.10 mg/kg, omethoate 0.05 mgkgdl -2 AR, omethoate
+ dimethoate”} 93] AW 7EA] 0.01 mgke T
FA8ke Zo® FHE. webd, 45 A7t 5 vls
£ ¥ dimethoate FF X7} ©]FoXH omethoate=
0.05 mg/kg °©1’de] e 1Y Zlojg F4E + th
AlE 2] €] %aﬁ 249 7HR72 dimethoate 9.10 mg/kgS
2 FAEAL, B Aolr] AE 0UA}F gl 891
mg/kgol‘ii‘jr. O}X]‘?}, B XA RAN B T HF 5
A7EA| €] 717ke] 299UQ1 & FARIetA AlFA] ZA W E Al
o) 3t xﬂﬂﬁﬂﬂ Z "%%E ¥ dimethoate FFS X
735 AFHFL 0.01 mgkes A 2343 Aol oA dH)
31, B dAFol|A omethoate 3UX} HF ZFHo] 0.24
mg/kgol ot 5] ZHREFo] 0.01 mgkg= w4sH &
FA = 7] YePAL, dimethoate7} €4 A= w7}
A] omethoate #F8-2 0.01 mgkg T2 A8k Ao=2

, A 2 AR A7 & Do) dimethoate
A E AQAET ¢ PLS HAZIE 0.01 mgkgs 23}
g 7FsAo] E3tth. Dimethoate?] 2% 9] 7hsAS

Table 3. Estimated residual amount of dimethoate in lettuce and spinach by dissipation constant (upper 95%CI)

Crops

Estimated residual amount (mg/kg)

40 days 30 days 24 days 21 days 14 days 7 days 0 days
Lettuce 2.94 0.71 0.30 0.20 0.07 0.03 0.01
Spinach 854.8 50.0 9.10 3.88 0.53 0.07 0.01
(AS?) . @ Dimethoate (]?0)7 @ Dimethoate
L e AOmethoate [\8.91 AOmethoate

45 A
4.0
3.5 A
3.0 A
2.5
2.0

Residue (mg/kg)

‘

0.0

.79

1.04 ®

0.12
7o a0l 0 10 0.09
0.0 lF"\""" LESLLA e "'"""'.‘ """"""" T

¢,

77

0

2

4

6 8 10 1 2 14
Days after treatment (Days)

16 18 20

Residue (mg/kg)

Days after treatment (Days)

Fig. 1. Residue amount and dissipation of dimethoate and omethoate in lettuce (A) and spinach (B).
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golslr] fall ZHRUARS A (You et al,. 2009)2] 2
FolA, vhsol] 9] 8 RS 219 0.18~1.53 mekg,
34 0.18~1.53 mgkg, 742 0.91~2.85 mgkg, V= (&
44) 34~10.0 mgkgl = U3 2702 A28 tebucona-
zole, diphenylamine 2T} A2 22 dimethoate®] 73-$- v}
=9 29, s} B SN Froldl) AErt A vE

Stk 9] 275 ERE 2 A7 A1 AF 2 Al 3t
TS HnE fES W, vhEe] F-9 ¥ AR
FRlgt 25 A= omethoate?] FHFHS Sl & 4 g%l
t}. &) ek 2 ATl dimethoate®] -9} v 3}
Re o omethoate-J 7% dimethoate’} ¢ &4 2 w7}
A RS 0.01 mgkg TELE -er]EPE AOF Hol, np
=9l omethoate’} FH=E=E gE0] =rhal HrhETH $-Euy
2} Al 54374 itk i7}°ﬂ"1 #7371 %’4 | Az
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oL, s QEAARETIES Erete] A eI s Bk,
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=1 omethoategl SEE o7 gloH, btk
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kol ‘01(MFDS 2021), R L712S 238 7150l &
o} mEA AR ZH“H Z SRRl mE $2E HolY
RIA] F7HARI ATE Tl a7t ok AlE

ZAe =
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