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Determination of bifenthrin residue in plant-based foods
using gas chromatography-mass spectrometry
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Abstract A method was established for the determination of bifenthrin residue in 8 plant-based
foods using gas chromatography-mass spectrometry GC-MS . The grain was extracted by aceto-
nitrile and cleaned up with gel permeation chromatography GPC combined with a Florisil solid-
phase extraction SPE cartridge while the vegetables and fruits were extracted by ethyl acetate
and cleaned up only with a Florisil SPE cartridge. Most of the lipids in the extract for the grain
were eliminated by GPC prior to SPE cleanup. The cleaned extract was analyzed by GC-MS with
electron impact EI source in selective ion monitoring SIM mode. The detection limit was 5
ng/kg S/N =10 . There was a good linearity within the range of 0. 005 - 0. 5 mg/L with the cor-
relation coefficient of 0. 999 9. The recoveries were between 74% —99% with the relative standard
derivations of less than 13% at the spiking levels of 0. 005 0.04 and 0.1 mg/kg.
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1
1.1
Agilent 6890-59731i -
Agilent AcuuPrep
J2 Scientific
Florisil 1 g/6 mL Supelco
PTFE 0.45 pm Agilent
=98% Sigma
1.2 GC-MS
1.2.1 GC
DB-5MS 30 m x 0.25 mm x
0.25 pm 1.0 mL/min
60 C 1 min 25
C/min 270 C 10 min
260 C 280 C 1
pL 0.75 min
1.2.2 MS
150 C 230 C
70 eV SIM
m/z 181 100% 166
28% 422 1%
1.2.3 GPC
GPC S-X, 22 g -
01 5.0 mL/min
5.0 mL
1.3
0.1 mg
1 000 mg/L
4 C
1.4
1.4.1
10 g 0.1¢g
100 mL 50 mL
3 min 4 000 r/min 10 min
50 C
10 mL -
1: GPC
5¢g 0.1¢g
100 mL 50 mL
3 min 4 000 r/min 10
min 50 C
SPE

1.4.2
GPC
50 ~70 mL 50 C
SPE
SPE 3 x2 mL
10 mL SPE
5 mL
GC-MS
2
2.1
3-13
0.6 g/mL GPC
1.0 g GPC
2.2
Florisil
20 mL 5 mL
GC-MS 20 mL
10 mL
Florisil

3%

“

Florisil

1.4.17

8 mL 3%
50 C

0.5 ~

Florisil
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2 mL GC-MS 2.5
3 ~6 mL
3% - 3
8 mL
2.3 6
2.2 RSD 1
8 mL 74% ~99% RSD 13%
GC-MS
1 n=6
Table 1 Spiked recoveries of bifenthrin residue
in plant-based foods n =6
Spiking level/ Range of RSD/
Sample
mg/kg recovery/% %
Maize dry 0.005 78.3-91.2 7.8
0.04 77.2 -91.5 7.7
m/z 181 166
0.1 78.1-96.4 6.8
422 Parsley 0.005 76.2 -88.7 7.6
0.04 74.5 -86.9 8.9
2.4 0.1 76.0 -94.2 9.2
Apple 0.005 75.7 -86.0 4.7
0.04 79.9 -86.8 3.9
0.005 0.01 0.1 76.8 -92.3 7.4
0.02 0.2 0.5 mg/L 1.2 Garlic 0.005 75.9 -88.2 5.8
X Yy 0.04 78.3-91.6 8.1
y:4x106x—14 173 0.1 76.7 -89.1 6.4
Onion 0.005 76.6 -93.1 8.9
0.9999 0.005 ~0.5 mg/L
0.04 82.6-93.7 7.0
S/N 10 0.1 80.0 -93.2 7.3
5 ng/’kg 5 pg/L Shallot 0.005 86.7 -95.9 5.8
5 Mg/kg 0.04 81.8-96.7 6.8
1 0.1 79.1-93.2 6.9
Radish 0.005 82.0-94.6 6.2
] 0.04 80.3 -88.8 6.1
0.1 80.1-97.2 9.3
Mushroom 0. 005 76.0 -86.7 5.6
0.04 77.1 -85.5 6.5
. 0.1 78.9-98.8 12.3
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Fig. 1 Chromatograms of a bifenthrin pesticide

standard of 5 pg/L b  maize sample
spiked with bifenthrin pesticide standard GC-MS
of 5 pg/kg and c¢ blank maize sample in

SIM mode
1. bifenthrin.
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