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; 2 24
; (ORA) ;
) GPS , 14
1.2 6 10 ) (0 20cm) , :
Waters Alliance (2695 ,
2475 ) ; (War , 32
ters 990 ) ;Milli-Q
: FW100 . PHS 25 pH , 2mm
0.45Uu m 0.22um
1.3 1.5.1 (1) :
1.3.1 100ugm ! , 10 g 2
1.0m, 10 1.0 60 ,
0.1ugm* , -20 109 , 20m
0.1ugm* 25m, pH3.0 , 10 g 30 min, ,
10 m, 0.025pgm "t 20m
2 : 40 m
1.3.2 0.05nol L™ * (20¢ 85%  40m, 400 mi
2.0g , 1000 m , , 2000m) 1g¢g cdite
545, 5 mn,
(oP) : ,
19.14¢, 1000 m , OPA 100 mg, , 39 )
0om , 50 30 20 m , 3
1000 m , 50U Vs , , , 35
1.4 ) )
N- 80 1g )
2 , , 91 ,
1 4 ml (73 ,4m
0 8m (11),4m
)k CHy#i,0 ﬂi‘@» CH,NH,+R-OH+CO,* 11 , 45
RO N , PpH3.0 1m
2. B ReAs 44k Derivatization of methylamine 0.224m
SCH,CH,0H 1.5.2
CHOSCHNE, by _ Sanchez Brunete 12!
: N—CH, 5009, 25m (HR.C ),
CHO+HSCH,CH,0H =~ 30 mn, 0.45Um ,
, 45 :
1 om 1 m /pH 3.0
Fg 1 PRog-column derivation of carbamete pedicides with OPA (149 , ,
1.6
1.5 : Carbameate (3.9 x 150 mm ,Waters
2003 3 7 ) 30

16 68 , ) 1
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1
Tablel Gadent dution procedure o HR.C
Time(min) How rate (m min~ Y Weater ( %) Metharol ( %) Acetoritrile ( %)
1.5 88 12 0
53 1.5 88 12 0
5.4 1.5 68 16 16
14 1.5 68 16 16
16.1 1.5 50 25 25
20 1.5 50 25 25
22 1.5 88 12 0
30 1.5 88 12 0
: 339 nm; , 5 10 20 30 50d | ,
445 nm; 116x; :100; 118 nm N- 125 250 500 750
: 80 ; 1250 pg,
0.5m min™* 10
1.7 2
0.025pgm ™' N
1. #K B WA Aldicarb sulfoxide
2. R, Aldicarb sulfone
3. A& Oxamyl
5 4. K% B Methomyl
5.3-B X% A 3-hydroxy carbofuran
6. BXK B, Aldicarb
7. B2 Propoxur 9. i Zgy Carbarvl
8. WHM Carbofuran  10. X di g Methiocarb
2 4 7 9
1 3 6 8

- |

T T U 1 I T 1
40 6.0 80 100 120 140 160 180 200 220
Bt /) Time (min)

2
Fg 2 Chrometogram of 10 carbamete pedicides

6 opgL?t

im, ,

1 2
, 4

2.1
25ugL ! 3ul, 2 68 .3
2 , 85.3%,
, 5 55.9 %, 35.3%,

; , 10 , 52.9%, 30.9 %,
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2
Table 2 Andyticd parameters
D Recovery ( %) Gorrelation
Gonpounds Limit of detection
Vegetables( n = 6) Sils(n=4) Linear equation ' Ugkg™H
Aldicarb suifoxide 92.79+4.28 73.71£3.61 y =2.37 x10%x + 1. 45 x 10° 0. 9995 11
Aldicarb suifone 93.52+4.53 92.11+1.58 y =213 x10%x + 1. 24 x 10° 0. 9999 1.2
Oxamyl 92.47+9.51 88.78+5.61 y =2.05 % 10%x + 4. 60 x 10? 0. 9996 1.4
Methomyi 92.30+6.13 84.93+2.29 y =2.37 x10%x + 3. 38 x 10° 0.9997 1.2
3 3 hydroxy carbofuran 91.94+4.12 88.06 +2. 92 y=2.02x10%x - 2.78 x 10? 0. 9996 0.73
Aldicarb 92.34+3.87 74.59+4.18 y=1.85x10%x - 9.33%x10? 0. 9995 1.2
Propoxur 89.10+5.07 75.9+3.83 y =216 x 10%x +2.19 x 10° 0. 9995 1.2
Carbfuran 80.68+9.34 81.76+3.21 y=2.03 x10%x +4.12 x 10° 0.999% 1.4
Carbaryl 81.39+9.09 84.52+1.96 y =3.52 x10?x + 3.65 x 10° 0. 9999 1.0
Methiocarb 86.91 + 12. 87 74.29+1.51 y =135 x 10%x + 2. 99 x 10° 0. 9993 16
1) + Mean + D
20.6 %, 11.8 %, ,
0.59 %,
90.3% 0.2 23ugkg ! (3B18406. 1-2001)
; 3 (
0.4 4.8mgkg* N Y5005-2001 ,
3 , NY5008-2001) '

10ugkg ! 1.64ugkg :;

Table3 MR.s d carbamete pedicidesin vegetables and ranges o resdues in il and vegetable sanples

Nationdl gtandards for MRLsd vegetablesin BU(mg kg™ ) Range of resdues  Resdue range in
Qonpounds hezard-free vegetables ( ) ( ) ( ) in oils vegetables
(mgkg™?) Cdery (lef)  Egplart (frit)  Radish (Root) bgkg'h bgkg™
Carlof uran® 9 0.1 0.1 0.2 ND® 1.29 ND 269
Aldicarb? 0.05 0.05 0.05 ND 3.25 ND 17.9
Oxamyl -9 — — — ND ND 0.69
Methiocarb —_ —_ —_ —_ 0.5 164 ND 23.0
Carbaryl 2.0 — 1 1 ND ND 4.73
Propoxur — 0.05 0.05 0.05 ND 1.29 ND 873
Methomyl — 0.05 0.5 0.05 ND 1.12 ND
RArimcarb 1.0 — — — ND ND
3 3 hydroxy carbofuran — — — — 1.07 10.3 2.49 4817
Aldicarb sifone — — — — ND ND 8.80
Aldicarb suifoxide — — — — ND ND 9.13
1) 3 In BU gandards ,resdue of carbofuran should include its degradation product ,3-hydroxy
carbofuran;2) In BJ gandards,resdues o ddicarb should include its degradation

products ,ddicarb suifone and ddicarb suifoxide;3) No detection;4)“ — MRL “ —meansmo st MRL;5) ND: Non-detected
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[13 16]
’ 7 1 (
: ) :
( 3
1 2 1.6% 25%
1 2- 2
1mgkg ' 2mgkg "
( )
(Maximum Resdue Limit ,MRL) 3
4) 7
L ( 3) 1
35.3% 20 600 , (
52.9 % : ) ( ) (
1mgkg ! , 3 ) ,
4 3
Table 4 Redduesd 3-hydroxide carbafuran in different vegetables from the same sanpling ste
Vegetables Egoplant Water inach Cdery Pepper Cucurmber Cowpea Radish
3
72 3625 4 817 21.2 8.6 12.1 11.4
Residues of 3-hydroxy carbofuran{i g kg™ )
2.3 , 3
3- L
’ > >
1 3-
: 1.07 10.3ugkg*
3 3
[} 3_
IOO(
? 50 BREEEH Vegetable base 88.0
i H g O K H#EEEH Green house ]
R @ 4 4i%H Kailyard
E . § 00 O K#SH Paddy
£ i 6]
IR
E § wm SOf
R
s § M 3}
a © 21
ol 20F 3
2
< 0T ) g374338
13 Soil  PHLLA Tamato R Pepper %
Shanghaiqing
T F0FIE Soil and vegetable
3 3

Fg 3 Redduesd 3-hydroxy carbdfuran in vegetables and oils under different vegetation sygems
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100 1
2 90 & o ELOR Tamato y=53076- 14469 a
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Average residue amounts of 3-hydroxy
carbofuran in soils(ug kg ™)
4 3

Fg 4 3-hydroxy carbafuran resdues in vegetables and ils under dfferent vegetation sysgems

, 4
; : 109 d ,
9d 3 ,
s ( ;
) 3 [24]
3
il ( p = 0' 05) 1 l
3 , ;
’ [17] 3
( ) H 1
[18 20]
3 3
3
3F , ( )
3 3 :
3
[21] 3
(2] 8 ’
3- y 1]
3F 90.3 %
1 }
Bonner (%] lowa  North Carolina 0.4 4.8mgkg !;
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RESID UES OF CARBAMATE PESTICIDES IN SOILS AND VEGETABL ES
UNDER DIFFERENT VEGETATION SYSTEMS

Zhang Jingiang' *®  Dong Yuanhua' =" An Qiong'? Liu Xincheng' %*
(1 State Key Laboratory  Sail and Sustainable Agriculture, Ingtitute  Soil Sdence, Chinese Academy o Sciences, Nanjing 210008, China)
(2 Irgtitute d Sail Sdence, Chinese Academy o Scences- Hongkong Baptist University ( ISSAS HKBU)
Jaint Laboratory on Sail and Environment, Narjing 210008, China)
(3 Graduate Schod , Chinese Academy o Sdiences, Bejing 100039, China)

Abgract A grest deal of concern has been aroused anong the scientific community about the extensve use of carbamete
pedicides and their resduesin vegetables. A method combining HRLC, a post- col umn derivation device and afluorescent detec-
tor was used to determine resdues of ten carbamete pedticides (ddicarb sufoxide, ddcarb sufone, oxamyl , methomyl , 3-hy-
droxy carlofuran , ddicarb , propoxur , carbofuran , carbaryl and methiocarb) in 68 vegetable and 32 il sanples under four dif-
ferent cultivation sygems (traditiond kailyard , openfield vegetable base, green house and paddy) were collected from a certain
city in Suth Jiangsu. in March 2003 and July 2003. The results reved that resdues of carbamete pedicides were nogly found
to be in the acceptable rangefrom 0. 1U g kg™ *to 10M g kg™ 'in the il sanplesandfrom0.2ugkg *to 234 g kg™ 'inthe veg
etable sanples. Resdues o 3-hydroxy carbofuran and methiocarb were detected in al the il sanples with the highes vaue
reaching 10p g kg™ *and 1.64p g kg™ ', repectively , and resdues of the rest were only in afew sanrples. What is even nore
rotenorthy istha resdue of 3-hydroxy carbofuran , a degradation product of carbofuran , was detected in dl the il and vegetable
sanples. And its concentration in water spinach , eggplant and celery ranged from0.4 mg kg “to 4.8 mg kg™ ', which may re-
sult from differences between vegetablesin dficiency in bio- utilization of 3-hydroxy carbofuran. Meanwhile , under different culti-
vation sygems resdue of 3-hydroxy carbofuran in ils was rdlaed to that in ome vegetables, like tometo , pepper and shang-
haiging, but not gatigicaly sgnificant.

Key words Carbamates; Reddue; Cutivation sygem



