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Abstract |

In order to know the residual pattern of some pesticides and predict to the degradation period until below MRL,
we experimented chlorothalonil, indoxacarb, lufenuron, metalaxyl and methomyl for Chinese cabbage. They
were frequently detected pesticides in Chinese cabbage by NAQS (National Agricultural product Quality
management Service) monitoring survey. In this experiment, we sprayed those pesticides 10days before harvest
and analyzed 0, 1, 2, 3, 5, 7, 10 day samples to establish logical equation and to calculate DTs0. During the
cultivating period, the residue amount of chlorothalonil was changed from 55.58 mg kg'1 (0 day) to 20.08 mg kg'1
(10 day), DTs; was 7.45 days, indoxacarb was 7.85 mg kg'1 (0 day) to 1.46 mg kg'1 (10 day), and 4.2 days,
lufenuron was 1.57 mg kg (0 day) to 0.49 mg kg (10 day), and 5.85 days, metalaxyl was 8.12 mg kg’
(0 day) to 0.10 mg kg'1 (10 day), and 1.75 days, and methomyl was 11.51 mg kg'1 (0 day) to 0.80 mg kg‘1
(10 day), and 2.42 days at single dose application, respectively. The DTso of double amount in those pesticides
were 9.05 days in chlorothalonil, 7.09 days in indoxacarb, 8.82 days in lufenuron, 3.32 days in metalaxyl, and
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Table 1. Phycho-chemical properties of pesticides in this experiment (Pesticide manual 13th edition, 2003)

Pesticide Strecture Mol. wt Kow Solubility Mp
CN
c o]
logP=2.92 0.81 1 0
Chlorothalonil 256.9 °(g2 <0 P Srgf/ 252.1°C
ClI CN
C : logP=4.65 0.20 o
Indoxacarb > Q/ 5278 °(gz *0) P 5‘2;‘5/1 88.1°C
co CH,
| F
logP=5.12 <0.06 mg/l o
! ’ 7 . 168.7-169.4°C
Lufenuron CH,CHF,0 ‘}:E*NHCONHCO L 511.2 (25°C) 25°C) 68.7-16
c
I_’\
\CH /U\ CO,CH, logP=1.75 8.4 g/l
. . 5-72.3°C
Metalaxyl HC 279.3 (25°C) (22°C) 63.5
CHSNH\ /SCH3
logP=0.093 579 g/l o
C—O0—N=C 78-79°C
Methomyl 5 P ~cn 162.2 (25°C) (25°C)
3

Table 2. Application guide line and formulation information of pesticides for Chinese cabbage (F2FA-&-AZ A (2005), 522U P 3

; AEe] FFIR 387IE (2005), AFOFEIHA)
Pesticide Formulation Application amount” MRL (mg/kg) PHI? (day/time)
Chlorothalonil 47%WG 1000 times dilution 5 717
Indoxacarb 10%WP 2000 times dilution 2 7/3
Lufenuron 5%EC 1000 times dilution 0.2 14/4
Metalaxyl 25%WP 2000 times dilution 0.1 2172
Methomyl 45%WP 1500 times dilution 0.5 72

b Single dose was applied as recommended guide lines
 PHI : Pre- Harvest Interval

i) A Bglck 28 ANYEE 30:30 e SHeLo
o ARRAL A2 30 ek 9IS A Sotg
ANl 3] Heisisiet

CHAtCERIQ] BLAiEpY
2 Ago] AHgH FZEZL chlorothalonil(98.2%),
indoxacarb(99.7%), lufenuron(99.0%), metalaxyl(99.2%),
methomyl(99.0%) HA4§ REES AMg3lgon BMEA
9] 2 9 AA o AHEH 8= Pesticide residue grade,

AJ2FL GR grade oJAME AFRE1Gom EAo) ALREH 7]7]
o W3} JREXZAL 9] Table 39| %7)3t4c).

Alzel £ ¥ FH|
{Chlorothalonil, indoxacarb, lufenuron, 2! metalaxyl)
AlE W3 25 goll 100 mL9] acetone 7}5kal SE7
114 tpd(10,000 rpm), &35t ch 2EES 7ol sl
50 mL9] acetone &2 FHA} 9l 87|15 Aoz} ohAl 9] ofola}
gelgch 3l o AL rotary vacuum evaporatorE 0|85}



Fig. 1. Chromatogram of chlorothalonil residue in Chinese cabbage.
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Fig. 2. Chromatogram of indoxacarb residue in Chinese cabbage.
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Table 3. Instrumental analysis condition of pesticides in Chinese cabbage
" jecti Instrument temperature Retenti
Pesticide Instrument Column Care.er Fl.o W Injection P oten l(.m
(split ratio) ~ volume  Injector Oven Detector  time (min)
Chiorothalonil W 19091L 100°C, 2min— 153
Indoxacarb ~ GC/ECD ~ ©0.32 mm, ( 1.‘5“ M w 250°C 200°C/min 300°C 25.1
Lufenuron 30 m, 0.25 ym ) —280°C, 15min 98
DB-5 N, 10.0 ml/mi 200°C—
Metalaxyl ~ GC/NPD  ©0.53 mm, S 'l.ﬂm T 250°C 100°C/min 280°C 15.9
15m | ym  Oplitless) —280°C, Smin
HP-5 N, 10.0 ml/mi 50°C, Imin—
Methomyl ~ GC/NPD 032 mm, 2 N 1‘5‘ Mo 240°C 10°C/min. 250°C 72
30 m, 0.25 um (1:10) —120°C, 4min
O N :
- : - - - - -
i H - - - ;
- o - H s oo S g
N I
. . I Ba B S WLJA S
Chlorothalonil 10ng Blank Recovery 1mg/kg Lufenuron 10ng Blank Recovery 1mg/kg

Fig. 3. Chromatogram of lufenuron residue in Chinese cabbage.
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Fig. 4. Chromatogram of metalaxyl residue in Chinese cabbage.
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Fig. 5. Chromatogram of methomyl oxime residue in Chinese
cabbage.
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FIHAIA &3t Ethyl acetate $&H o) acetoned] =
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Table 4. Detection limit and recovery rate of pesticides
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{Chiorothalonil}

UZo] vjZ Auf7]7t 5 chlorothalonil ZHF&2 FEEF
oA Fz oFAH A 55.58 mg/kgolglom FAA £ 10
o= 20.08 mgkg 2Z7HA] 7A8AL o} BEdz 13}
3HAE ol g3to] R E AMElE At Wil 7459

ollom i 2 k4 A2 63.16 mgkgo|glom oF
AAE T 10Yo) 31.02 mgkg $E27H4] 2R 134
3| AL o] 43 ¥hlE 9.05Y YL & 4 YT 2 F
(2003)0] AFFH 2= 0| Auf7]7t FO 97190 4497} 2
o[7} YAJgk ol= &9 Aujzzold 2715 % Fof 7]
g Aoz getEojich

{Indoxacarb)

dolulz Au)717t % indoxacarb?] HFHFLE FF |

A 2z FAAA 7.85 mykgol9or] AT F 109
o= 1.46 mgkg $E7HA] ZHAadloiN HZx Bajeko] of

T o
80%7Hx] ZAEE & 4 Uglen olF EGZ 13} 394

- Concentration Recovery rate (%) 1.ODY LOQ?
Pesticide
(mg/kg) 1 2 3 Ave£SD (ng) (mg/kg)
0.2 98.7 934 94.8 95.6+2.74
Chlorothalonil 0.1 0.02
1.0 954 924 90.8 92.94+2.33
0.2 90.8 91.7 93.5 92.0+1.37
Indoxacarb 0.1 0.02
1.0 88.9 93.4 91.5 91.3+£2.25
0.2 90.4 94.5 929 92.6+2.06
Lufenuron 0.1 0.02
1.0 93.5 91.7 87.9 91.0+2.85
0.2 872 89.4 912 89.3£2.00
Metalaxyl 0.1 0.02
1.0 89.9 92.5 90.7 91.0+1.33
0.1 112.5 1104 111.2 114.4+1.05
Methomyl 0.05 0.01
0.5 105.8 105.5 105.0 105.4+£0.4

Y LOQ : Limit of Quantification
2 10D : Limit of Detection
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Fig. 6. Degradation of chlorothalonil during cultivation period
of Chinese cabbage.
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Fig. 7. Degradation of indoxacarb during cultivation period of
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Fig. 9. Degradation of metalaxyl during cultivation period of
Chinese cabbage.
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Table 5. Pesticide residues in Chinese cabbage and degradation equation for DTso

icati Resid t
Pesticide Ap‘:;(‘)csz“"“ o 1 ;S‘ e am;’“n (mg/k 5g) 5 m Half-life (Day)”
Single 55.58 49.70 41.08 3347 30.43 30.44 20.08 R= 5]1325602:17 _':_?),09301
£147 =11 +2. £2. +1. +2. £5. o
Chloro- 9 2.73 2.47 1.21 2.19 5.04 (r = 0.925%%)
thanlonil =
Double 63.16 59.89 59.30 48.94 41.49 36.10 31.02 R= 613)55202 f :2_?),07661
+1.10 £0. 2, 2. 2. +2. +2. )
57 2.85 2.06 2.10 2.98 2.92 (t = 0971%%)
Sinole 7.85 6.51 5.75 3.65 3.47 2.57 1.46 R = 225;;:%11&”
& +0.10  +020 2024 006 =008 4037 016 ‘
(r = -0.9677**)
Indoxacarb
DT50:7.09
Duble 0% iy s a1 s oo sony R TSEBCT
‘ ’ ’ ) ’ ) ’ (r = -0.9548**)
Single 157 140 116 100 089 061 049 o Z?T;{’;; :86_5(),1184T
g +0.05 +0.04 +0.13 +0.09 +0.11 +0.05 +0.05 )
(r = 0.9825%%)
Lufenuron 282
Double 2.60 2.18 2.04 1.85 1.66 1.62 1.05 R :I;as,;);lie_omm
+0.08  +0.15  +0. +0. +0. =0. =0. ]
0.25 0.06 0.07 0.08 0.13 (r = 0.9406%%)
. 8.12 5.333 2.68 2.15 1.70 0.87 0.10 DT50:1'7:50_3950T
Single R = 8.0944-¢
+0.33 +0.52 +0.05 +0.27 +0.14 +0.23 +0.05
(r = 0.9366**)
Metalaxyl 332
DTs¢=3.
Double 9.60 7.31 6.40 6.21 2.95 2.32 1.19 R =09 65;83~e'°‘2°m
+0.54 0. +0. +0. +0. +0. £0. '
0.32 0.09 0.08 0.17 0.14 0.14 (r = -0.9821%%)
Sinole 11.51 9.51 9.20 7.04 2.52 1.74 0.80 R :?§§;Z:4'20'2855T
& +1.15 +0.57 +0.66 +0.15 +0.47 +0.21 +0.29 ' ©
(" = 0.9732)
Methomyl
Double 15.60 14.67 12.80 10.10 2.98 2.64 1.64 R =]?354(1)(_)32':Z'2‘)‘2542T
+0.36 +0. +0. =0, +0. +0. +0. )
0.32 0.59 0.29 0.04 0.08 0.02 @ = 09235)
D 2 hours later after treatment.
2 Logical equation were calculated directly from raw data of residue.
7=|- *l.g_l =El- rate of dichlofluanid and iprodione residues on greenhouse

cherry tomato. Kor. J. Environ. Agri. 21(4):231-236.
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iztojufj 2| xHuH7|Zt = Chlorothalonil, Indoxacarb, Lufenuron, Metalaxyl
2 Methomyl2| ZHFSF HE|
2BS - YN HYH - 0lFS”
Fddiste AW SgAESSA RS, ()ROATL

chlorothalonil, indoxacarb,

rlo

2 % IYFAE EFANAY &3 A FAE AAA gZolFA HENETL =
lufenuron, metalaxyl ¥ methomyl 5 ¢ 55 tiate] 8 1043 dAAE AxEsta J47|7H59 FAA A7
& WIS 2ABLL o] & BT W7)E AbEstict. dgolu|F) A7 7HEet 2 A2 A2 T4 chlorothalonil
9] Zheke- 55.58 mg/kg(0 day)ollA 20.08 mg/kg(10 day)Z 74811, HH7)= 7459 0]3loH, indoxacarb+ 7.85
mg/kg(0 day)o| A 1.46 mg/kg(10 day)E ZH4stal ¥H27]= 4.2 o]9).on, lufenurons 1.57 mg/kg(0 day)olA] 0.49
mg/kg(10 day)2 7HASI ¥7] & 5.859 ]9l 21, metalaxyl- 8.12 mg/kg(0 day)ollA] 0.10 mg/kg(10 day)=2 Zr43})
2 A7) E 1759 ©] %3 methomyl2 11.51 mg/kg(0 day)ollA] 0.80 mg/kg(10 day)2 Z4slr HH7]E 2424 ojgl
o} E3 ujF AT A ¥737)E= chlorothalonil 9.05¢, indoxacarb 7.09¢, lufenuron 8.82%, metalaxyl 3.32%,
methomyl 2.724 o]¢jch




