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Abstract The back-flush technique was used in the determination of organophosphorus pesti-

cide residues in vegetables by gas chromatography. The pesticide residues were extracted with
acetonitrile and sodium chloride under mechanical shaking and separated by centrifuging and
partitioning. The extract was analyzed by gas chromatograph equipped with a flame photomet-
ric detector and a micro fluidic device with back-flush function. The results showed that the 16
organophosphorus pesticides have good linearity within the concentration range of 0. 040 - 3. 20
mg/L. The recoveries varied from 75.2% to 111.5% with the relative standard deviations

RSDs in the range of 2. 8% — 10.4%. The detection limits of these target compounds were
from 0. 003 to 0. 01 mg/kg. The application of back-flush technique in this method significantly
reduced the cycle time and matrix effect and improved the analysis efficiency.
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7 3 725
ma 3-16 Sigma  HS501D
1 IKA-WERKE 50 mL
1.1 Dispensette Organic 5 ~50 mL
QuickSwap BRAND
1  QuickSwap 2 1.3
QuickSwap dichlorvos
Aux EPC methamidophos acephate
QuickSwap sulfotep phorate
QuickSwap FPD omethoate monocrotophos
QuickSwap phosphamidon dimethoate
27.58 kPa chlorpyrifos parathion-methyl
QuickSwap FPD fenitrothion isofenphos-
Aux EPC methyl parathion isocarbo-
QuickSwap phos triazophos
QuickSwap 100 mg/L
140 C 4 h =
99. 999% =99. 999%
Column flow
1.4
o_ . 1000 g
Flow to FPD
-20 C
1.5
Aux EPC flow [f 16 0.80 mL
. 25 mL
Fig. 1 Schematic diagram of micro fluidic device 3.20 mg/L
with back-flush function QuickSwap 0.040 0.080 0.16 0.80 1.60 mg/L
Tnlet Aux TPC FPD 1.6
10.00 g 50 mL
| 20. 0 mL 3~4¢g
U Restrictor 20 min
4 5000 r/min 2 min
Coluns Qs 5 mL 1 30 mL
50 C
GC oven 137.9
2 kPa
Fig. 2 Schematic diagram of gas chromatograph 1. 00 mL
GC with FPD and back-flush device
1.2 GC
Agilent 6890N 1.7
/ DB-1701P 30 m x 0. 32
QuickSwap mm x 0. 25 pm 220 €
Zymark Turbo vap LV Sig- 0.75 min
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100 C 30 C/min 260 C 2.0 0.050 0.10 0.50 mg/kg
min 60 C/min 270 C 3.0 min 6 75.2%
100 C/min 240 C 1.0 min ~111.5% 2.8% ~10.4%
1.7 mL/min 7.9 min 1

100 mL/min’ 9.0 mL/min 1.2 min

100 mL/min’ 0.1 mL/min 2.5 1ot

Table 1 Recoveries precisions RSDs and limits of

detection LODs of 16 pesticides

min 27.6 kPa QuickSwap
27.58 kPa 9.2 min
100 mL/min’ 275. 8 kPa 2.5 min
FPD 240 C 80 mL/min
100 mL/min 58.3 mL/min
1.0 p,L
1.8
+ 0. 05 min
2
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Fig. 3 Gas chromatogram of a standard mixture
of 16 organophosphorus pesticides
For peaks see Table 1.

2.1.2

16
0.040 ~3.20 mg/L
0.9996
2.1.3

Peak No. . LOD/  Added/ Recovery/ RSD/

in Fig. 3 Pesticide mg/kg mg/kg % %
1 dichlorvos 0.007 0. 050 83.2 8.8
0.10 86.7 9.6

0.50 75.5 5.1

2 methamido- 0.005 0.050 85.3 3.4
phos 0.10 86.4 4.7

0.50 88.6 6.8

3 acephate 0.006 0.050 81.3 8.5
0.10 92.4 7.9

0.50 94.6 9.2

4 sulfotep 0.003 0.050 78.4 4.4
0.10 76.8 3.6

0.50 75.2 3.1

5 phorate 0.004 0.050 75.8 6.7
0.10 76.1 5.3

0.50 92.5 6.6

6 omethoate 0. 005 0.050 105.3 5.6
0.10 103.7 4.7

0.50 102.0 6.1

7 monocrotophos 0.008 0.050 104.1 3.7
0.1 103.5 4.8

0.5 111.5 6.3

8 phosphamidon- 0.01 0.050 111.3 10.4
I 0.10 108.7 7.1

0.50 105.4 9.2

9 dimethoate 0.004 0.050 101.9 2.8
0.10 100.3 3.4

0.50 108.6 3.1

10 chlorpyrifos 0.006 0.050 76.9 3.2
0.10 82.3 3.7

0.50 101.3 3.5

11 phosphamidon- 0.008 0.050 106.9 9.3
11 0.10 104. 1 8.7

0.50 103.7 8.4

12 parathion- 0.005 0.050 84.1 4.7
methyl 0.10 99.7 4.3

0.50 102.0 4.0

13 fenitrothion 0.004 0.050 82.2 3.3
0.10 85.5 4.8

0.50 86.8 5.1

14 isofenphos- 0.006 0.050 80.9 4.3
methyl 0.10 78.6 4.6

0.50 78.2 3.9

15 parathion 0.004 0.050 79.1 4.9
0.10 90.2 4.2

0.50 101.7 5.3

16 isocarbophos 0.004 0.050 93.8 6.9
0.10 89.4 6.3

0.50 92.0 3.8

17 triazophos 0.004 0.050 86.3 9.5
0.10 84.7 6.7

0.50 88.1 4.6
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Table 2 Analysis time of 80 samples with or without back-flush device min
Method Analysis time  Analysis time Sequence runs of calibration Instrument maintenance time Total time Time
of 1 sample of 80 samples samples 5 levels Balance time included used saving
Without back-flush 18 1440 720 8 groups 240 with 1 maintenance 2400
With back-flush 14 1120 350 5 groups 0 1470 930
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