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Determination of 33 organophosphorous pesticide residues in vegetables by GC-SPE
Yu Hong, Chen An, Li Xiaojing, Gan Pingsheng, Huang Cong
( Guangzhou Center for Disease Control and Prevention, Guangzhou 510080, China)

Abstract; Objective To establish a method of determining 33 organophosphorous pesticide residues in vegetables.
Methods Samples were detected by a FPD detector after extracted, salted-out, concentrated and purified with DB-5MS
capillary column. Results There was a good linearity between the peak area and the concentration of residues within the
mass concentration rang of 40-800 wg/L, the correlation coefficients were 0. 998 8-0. 999 9. The recoveries of standard
addition were in the range of 73. 1% -108. 6% and the RSDs were in the range of 1.69% -8.39% . The detection limits
were 3.5 pg/L. Conclusion  The established method of determining 33 organophosphorous pesticide residues in
vegetables was simple, fast, sensitive, high accuracy and precision. The method could meet the requirements for the

determination of organophosphorous pesticide residues in vegetables.

Key words: Vegetable;organophosphorous pesticide ;solid phase extraction (SPE) ;food safety; pesticide residues
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Agilent HP 6890 %15 A {4 i (% , FPD & #% , (2
i%HE DB-SMS T 4045 H (30 m x 0.32 mm x 0. 25
pm, 3 [F Agilent 23w ) o 7 85 i B /24 %k ( Carbon/
Amino) BEAHZEEH: (6 ml,1 g) ;Gilson ASPECXL 4>
FI 2l 5 AH A UL (L [E, 35 2K £ ) s N-EVAP 112 Z Ik
{X ( 25 [E Organomation Associates) ; SHZ-B /K ¥ 18 iR
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SAH g R F DB-5MS(30 m x0. 32 mm x 0. 25
pom ) 5545 1 B A0 A AT, AN 23 R T AR R
240 °C ,FPD 45 I &% , i B 250 °C, #E i : A 80 CIF
LA 20 °C/min B BT E| 170 °C, F-LL 2 C/min 3#
EFE] 180 °C 458 2 min, X5 LA 16 °C/min #
JETHE] 250 °C 458 4 min, 3L 20 min, TN RLAEA
5(99.99% ) , Myt 13.7 ml/min, JE J 16 Pa, W
£ 2.0 ml/min, [k /7 9.96 Pa, /S AE 150 ml/min,
22 110 ml/min, #pFES A E A58 ml/min,

1.5 ik 2
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£ i1 R R E 1 A
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Figure 1  The standard chromatogram of organophosphorous pesticides
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Figure 2 Chromatogram of melon, mushroom and green vegetable
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Table 1 The lowest detection limits and linear equations of 33 organophosphorous pesticides
2 M & EEK
R s ?f/fj PR ’ (tfjfi E(f:jkffﬁ

1 HH Bie ke Methamidophos 43.6 ~872.0 y=810x -5.9 0.9993 1.9 6.3
2 e Dichlorvos 42.3~846.0  y=847x+17 0. 9990 2.3 7.8
3 T W R Acephate 4.4 ~880.0 y=952x -6. 1 0. 9995 1.5 9.2
4 AL RH Omethoate 41.3 ~826.0 y=759x 2.4 0.9992 2.5 8.5
5 S W Demeton-methyl 4.0~800.0  y=1008x 4.3 0. 9997 1.8 6.2
6 KW Ethoprophos 41.3 ~826.0  y=1560x+15 0. 9995 1.0 3.5
7 BEwE sulfotepp 40.0 ~800.0  y=1566x +39 0.9992 1.2 4.1
8 AR Monocrotophos 42.5 ~850.0 y=528x+4.0 0.9991 2.8 9.4
9 R Phorate 40.7 ~814.0  y=1407x +17 0.9991 1.3 4.5
10 RE Dimethoate 43.8 ~876.0  y=941x+11 0.9992 2.0 6.9
11 2w Disulfoton 41.5 ~830.0 y =1307x + 13 0. 9996 2.0 6.7
12 SAmEEE Isazofos 41.2~824.0  y=1041x +27 0. 9995 2.1 7.1
13 SREEE Kitazin P 40.0 ~800.0  y=932x+8.8 0. 9988 2.0 6.9
14 HIIEFEAE Chlorpyrifos-methyl 47.9~958.0  y=1048x+18 0. 9994 2.6 8.7
15 WX BB Parathion-methyl 44.4 ~888.0  y=1098x +21 0. 9996 2.2 7.5
16 H ST AN B Tolclofos-methyl 42.1~842.0  y=1098x +21 0. 9996 2.2 7.9
17 MR B Tenchlorphos 41.8 ~836.0 y=1047x +15 0. 9999 2.0 6.7
18 REGH Fenitrothion 40.6 ~812.0  y=1027x+12 0. 9999 1.7 5.8
19 DEReE Malathion 42.4 ~848.0  y=910x +12 0. 9998 2.0 6.7
20 EEAEM Chlorpyrifos 41.5~830.0  y=1050x +17 0. 9998 1.7 5.8
21 B Parathion-ethyl 45.3~906.0  y=1203x+17 0. 9994 1.4 4.7
22 K RewR Isocarbophos 40.0 ~800.0  y=939x+1.8 0.9993 2.3 7.9
23 BB Bromophos 40.0 ~800.0  y=86lx+7.4 0. 9999 2.5 8.3
24 WIS HH Isofenphos-methyl 40.0 ~800.0  y=597x +11 0. 9999 2.8 9.3
25 FEEB phenthoate 40.0 ~800.0 y=562x+6.5 0.9997 2.9 9.7
26 ARHhEE Methidathion 42.1~842.0  y=667x+13 0. 9998 2.2 7.3
27 R Profenofos 51.3~1026.0  y=768x+19 0. 9997 1.7 5.7
28 ZEiE Ethion 40.4 ~808.0  y=1458x +25 0. 9995 1.0 3.5
29 =B Triazophos 43.0~860.0  y=691x +10 0.9991 1.9 6.3
30 SEREE Carbophenothion 40.0 ~800.0  y=639x-5.4 0. 9995 2.8 9.3
31 WEMERLEE Pyridaphenthion 41.2~824.0  y=658x+13 0.9992 2.6 8.7
32 WEmE Phosmet 41.1~822.0 y =489x + 14 0.9993 4.2 14.2
33 RAmBE Phosalone 41.2~824.0  y=532x+12 0.9992 4.1 13.8
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Table 2 The recovery of standsrd addition(n =6)
1 25 5 ik R (6.0 pg/ke) I (28. 0 pg/kg) W (6.0 pe/kg) VR (28.0 pg/kg)
By Il i A X o By Il i X o B Il i X o By Il i AH X b
R(%) M%) (%) (%) E(%)  WE%) (%) {a%(%)
e 76.5 7.16 73.1 8.39 77.6 5.98 78.6 7.63
F 74.8 5.87 75.3 5.98 794.3 5.69 77.1 6.01
7, 73.9 6.12 76. 1 7.56 80.9 6.13 81.3 6.89
Ak TR 79.5 7.89 81.3 6.52 88.3 7.06 85.2 7.01
S B 86.7 4.10 87.7 3.95 90.9 3.68 87.5 3. 64
KL 93.1 3.98 92.6 3.69 94.1 2.09 90. 1 2.69
R 90. 5 3.70 89.7 3.25 92. 1 4.32 90.6 3.96
R 92.6 7.69 93.4 5.99 104.0 7.01 96. 1 6.35
BB 106. 1 2.57 102.3 2.96 99.1 3.63 100. 9 3.26
oy 89.0 3.56 87.9 4.69 90. 3 4.26 87.2 4.31
7w 87.1 3.05 89.5 4.03 91.0 4.67 89. 4 3.96
S 93. 1 1.75 92. 1 1.69 94.3 3.12 95.3 3.01
TR 104. 8 3.69 105. 4 5.02 108. 6 4.91 105.3 4.96
B S 7 50 i 91.5 6.52 90.2 5.69 97.8 5.13 94.3 5.36
FR 35 ) W 90.9 5.97 89.8 6.01 93.9 5.61 96. 5 5.88
H 3L 57 R 90.9 5.97 89.8 6.01 95.1 5.61 96. 5 5.88
i W 86.9 5.01 87.6 5.96 95.2 4.19 87.3 4.62
IR 93.0 4.65 95.0 4.98 94.3 5.36 95.2 6.03
T B W 92.3 3.25 90.6 2.79 91.6 3.03 94.9 3.76
Y 101.5 1.79 103. 2 2.03 102.9 1.79 101.5 2.03
X i B 91.9 3.87 90. 6 4.25 102.9 5.06 93.6 4.86
7K e B 97. 1 4.35 93.6 3.97 95.2 4. 69 96.9 3.52
N rR 87.6 3.18 90. 2 3.12 95.1 4.91 97.1 4.23
L S T 87.9 5.68 87.6 5.23 90. 6 2.09 94.3 2.32
IAER 85. 1 5.36 86. 3 4.79 99.0 5.50 98.9 5.01
Z AN 87.1 4.32 90. 8 4.33 93.2 3.69 95.6 4.69
IRLY 86.9 3.25 87. 1 5.07 95.0 3.06 96. 8 2.99
Z. Wi 91.2 4.27 88.9 5.36 95.3 4.32 99. 1 3.69
133 91.6 2.35 90. 5 3.21 102.6 3.99 100. 3 4.36
=R 102. 8 1.70 98.6 2.04 105. 1 1.23 107.9 1.99
Ik 15 T 96. 2 3.69 95.9 3.97 104.9 4.52 102. 6 3.96
T 1 B 87.5 4.67 85.3 5.02 90. 1 3.72 95. 1 3.26
2% T B 97. 4 6.36 95.6 6.01 103. 6 4.89 101. 6 5.36
F3 BRIRES PR ZG A 4 5% 3k
Table 3 The result of pesticides detected in vegetable samples [ 1] 386 KM a LB R 2R B IEA [J]. NS R
(mg/kg) B4 ,1997,18(3) :99-102.
i ¥t A 25 ER (2] R, FEWRER, % &8P GEERE Y 0BRbr
WEEEFE (1) = s 0.15 AR [M]. 1 [R5 K2 th A, 2003 : 101.
R 0.071 (3] FEwe, 8. Gapi A [M]. dbst . o B4l AR,
WAL 0.20 2000 :54.
ﬁiﬁm gi% o (4] WRIL AT 20 4 2 b A BB A 26 5 B BF 5 5
P s 0.019 S [J]. B TS YL 5 PG ,2003,25(6) ; 370-371.
S Ak SR AR 0. 083 (5] (. 347 [ R A RE R — g% o i i ik R[] 23 ik 56
B g (3) SRR 0. 062 % ,2007,26(2) :100-122.
Ay e S 0. 050 [ 6] JIJie,DENG Chunhui,ZHANG Huiqin,et al. Wicrowave assisted
EENCASE S 0.083 steam distil lation for the determination of organochlorine
G 14K (4) R 0.028 pesticides and pyrethroids in Chinese teas [ J]. Talanta, 2007,
L 0.10

71:1068-1074.
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(7] BKE,SRae. I8 AR IR B/ S0 60 3/ T % B B R 76 A 24
% AN AR T (] 407 TR R 5 A 3%, 2007 ,7 (4)
230-235.

[ 8] HU Yanyun,ZHENG Ping, HE Youzhao, et al. Response surface

optimization for determination of pesticide multiresidues by matrix

RBHE AL F ik

solid—phase dispersion and gas chromatogr[ J]. J Chromatogr A,
2005 ,1098 ;188-193.
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FHBAEFEITEETN, ER FEOKEEER A 10 ~1000 pg/ml, KP4 £ £ (r) A 0.999 5, 5 k4 h R
A 3.0 g B AR, EAKBI A B EF oM F<F, 5,3 kG EAREZ(S) BT LREY 5%
(W), R EMERR(R/A)H 1.04, i ELTZFEMNTARPHELERTEY, LEH M,
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Determination of sodium cyclamate in ice-cream with capillary gas chromatography
and the prediction of analytic variance
Guo Hua, Zhang Weiguo, Huang Peilin, Wang Sishun
( Guizhou Center for Diseases Control and Prevention, Guiyang 550004, China)

Abstract; Objective

To investigate proper conditions of capillary gas chromatography method for the determination of
sodium cyclamate in ice-cream and to predict the variance of the method. Methods Samples were extracted by the
national standard method; sodium cyclamate was separated by OV-1 capillary column under temperature-programmed run
and flame ionization detector ( FID). The variance of detection was predicted by precision-bias analysis quality control
procedure. Results The linearity of the calibration curve was in the range of 10-1 000 wg/ml, with a correlation
coefficient of 0.999 5, and the minimal detection limit was 3.0 pg. Both intra-experimental and inter-experimental
variation was F < F s, excepting ice-cream samples. Total standard deviation of samples was less than 5% of their
concentration (W), and the confidence limit ( R/d) of accuracy was 1.04. Conclusion This method was reliable,
accurate and sensitive in the determination of sodium cyclamate in ice-cream.

Key words: Sodium cyclamate; capillary gas chromatography; ice-cream; analysis variance prediction
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