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Determination of Pesticide Residues in Sulfur_containing Vegetables Using a

Microwave _assisted Treatment and Gas Chromatographic Method

WANG Jian_hua, ZHANG Yi_bing, TANG Zhi_xu, LIU Xin_tong
( Food Laboratory, Qingdao Exit & Entry Inspection and Quarantine Bureau, Qingdao 266002 China)

Abstract: A simple and rapid gas chromatographic method for determination of pesticide residues in sulfur_
containing vegetables( garlic, onion, green Chinese onion, and leek, etc.) was developed. The sulfur contain
ing vegetables were treated with a microwave oven to inactivate enzymes, and were cut into pieces and homoge-
nized. The homogenized samples were extracted with acetonitrile, cleaned up by primary/ secondary amine
(PSA) solid phase extraction columns, and analyzed for organochlorine, organophorous, and pyrethroid pest
cides using a gas chromatograph with electron capture detection( GC~ ECD) and flame photometric detection
(GC~ FPD) . Recoveries of the pesticides in a large number of spiked samples were 70% ~ 11000 with rela
tive standard deviations of 3. 30 ~ 14.2% .

Key words: Microwave_assisted treatment; Pesticide residues; Sulfur_containing vegetables; Onion; Gar
lic; Green Chinese onion; Leek; Gas chromatography
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2010 - (FPD) , AOC20i ( SHIMADZU )3
WDO0SL23_ 2 ( ); Primary/ Seconary amine( PSA) , 500 mg, 3 ml, VARIAN
; ENVI- CARB/LC- NH2 , SUPELCO
, 50 GC, (AR), 450 C
6 h, RDH Supelco
1.2
1.2.1 GC- ECD : HP_5, 30mx 0.32 mmX 1 pm ; (N3 99.999% );
: 1. 2 mL/ min; : 250 C; , 1.0 min ; :
80 C, 15 C/min 180 C, 7 min, 10 C/min 230 C, 7 min, 30
C/ min 290 C, 10 min; : 2l : 300 C
1.2 2 GC- FPD : DB1701, 30 mx 0. 32 mmX 1 pm ; 70 C,
2 min, 15 'C/min 260 C, 10 min; : 80 ml/ min, 120 mL/ min; 2.7
ml/ min; : 1L L21
1.3
4em’ , 2 cm , 20g 150 mL
, 650 W( ) 4 s 50
somL . T25 2 min, .
100 mL ( 5 mL pH= 1.004
7.5 5 g NaCl), 2min 2
10 min, 25 ml{ 10 9 " 0504
100 mL , 40°C , w&
, - ( 3.7, )3 04—
ml ., ENVI- CARB/IC- NH2 PSA 0 50 1?'./0min 150 200
- , , 20 mLL - 1504
, 40 C B
’ 7 _ 2 ml, . 1.00-
S 004
0 I Y A
5 1 25 75 125 175 225
0.1 pg/mL 2 mL 1.5
, 650 W, o 104
0 10 20 30 40 50 60 70s, S o5
2, , , 0~ 50s 0.0
60 s 25 75 125 175
’ ’ ¢/min
s . 40 s
29 1 (A)
(B 0.05 mgf kg (©)
PSA~ NH: Fig I GC- FPD chromatograms of untreated blank green Chi_

nese onion sample( A)  treated blank green Chinese onion sample
(B) and microwave oven_treated blank green Chinese onion for_

tified with standards at 0. 05 mg/ kg(C)

The peak numbers in the chomatograms are the same as that in table 1
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FPD 1 R g f A
S
2
2 2
2 o 2 1 2
2 2
, PSA . . : ,
5 15 25 35
t/min
2
22
B
20¢g
s 10 min
, 40 s, 1 2
; 1 & h
2 ’ 0 5 15 3 35
t/min
2 2 2
> 2 0. 02 mg/ kg
(A) (B) GC- ECD
Fig. 2 GC- ECD chromatogram of an incurred leek sample con_
taining cypermethrin and fenvalerate( at 0. 02 mg/kg) : (A) with_
’ i out micowave treatment; (B) with microwave treatment
L (cypermethrin) ; 2. (fenval erate)
1 (n=6)
Table 1 Average recoveries of pesticides in fortified Chinese onion samples( n= 6
. . Spiking level Recovery RSD
No Det ection Pesticide w/ 10- RI% s/ %
1 ECD Alpha _BHC 0.01 94. 2 8.5
2 ECD Beta_BHC 0.01 88.9 5.4
3 ECD Lindane 0.01 92 3 4.2
4 ECD Delta _BHC 0.01 87.2 3.6
5 ECD p»p _DDE 0.01 96. 3 3.5
6 ECD o0,p _DDT 0.01 92 3 7.8
7 ECD p.p _DDD 0.01 110. 3 10.2
8 ECD Cypemethrin 0.05 89. 6 4.4
9 FPD Methamidophos 0.05 70. 2 12.5
10 FPD Dimethoate 0.05 88.9 9.4
11 FPD Malathion 0. 05 823 8.1
12 FPD Chlorpyrifos 0. 05 97.2 4.1
13 FPD Parathion 0.05 106. 3 8.6
14 FPD Quinalphos 0.05 102. 3 11. 8
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