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Abstract: An analytical method was established for the determination of three pyrethroids ( bifenthrin

fenpropathrin and flucythrinate) in tomatoes using the quick easy cheap effective rugged and safe
( QUEChERS) cleanup and gas chromatography. The tomato samples were extracted with acetonitrile

cleaned-up by dispersive solid-phase extraction using primary secondary amine as sorbents concentrated
by dispersive liquiddiquid microextraction ( DLLME) and analyzed by gas chromatography. Factors af—
fecting the extraction efficiency such as the type and volume of extraction solvent and the volume of dis—
persive and extraction time were investigated in detail. In the DLLME procedure 40 pL chloroform was
used as the extraction solvent and 1 000 pL acetonitrile was used as the dispersive solvent and the extrac—
tion time was 60 s. Under the optimized conditions the limits of detection for bifenthrin fenpropathrin
and flucythrinate were 0.5 0.5 and 0.3 pg/kg and the average recoveries in tomato samples at the
spiked levels of 1 10 and 50 wg/kg were 89% —109% 92. 5% —105% and 90% —108% with the rela—
tive standard deviations of 2. 5% —7.6% 2.8% —5.7% and 3.8% —9. 1% respectively. The proposed
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method is simple quick

safe reliable and applicable to analyze pyrethroid residues in tomato samples.

Key words: dispersive liquiddiquid microextraction; QuEChERS; gas chromatography ( GC); pyre—

throid pesticides; tomatoes
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Fig. 1 Influence of PSA on clean-up
Chromatograms of extract of a blank tomato sample: a. clean-up
with PSA; b. without clean-up with PSA.
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Fig. 2 Influence of extraction solvent in DLLME
Extraction conditions: water sample volume 5.00 mL; extraction
solvent volume 50 pL; dispersive solvent ( acetonitrile) volume 1.0

mL; concentration of each pyrethriod in water 0.2 mg/L.
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Fig. 3 Selection of extraction solvent volume in DLLME
Extraction conditions: extraction solvent chloroform; other condi—

tions were the same as in Fig. 2.
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Fig. 4 Selection of dispersive solvent
volume in DLLME
Extraction conditions: dispersive solvent acetonitrile; extraction
solvent chloroform 40 pL; concentration of each pyrethriod in wa—

ter 0.4 mg/L; other conditions were the same as in Fig. 2.



9 - - 3 * 929 -
~1000 pL 1000 pg/kge .
L ; 1000 ~ 1500 pL o
o 2.4
5.00 ¢ 1.10.50
; ng/kg 3
5 A}
1000 pLo 89% ~ 107.3%-.92. 5% ~
2.2.4 105%  90% ~ 108 % 2.5% ~
(30.45.60.75 s) 7.6%-2.8% ~5.7%-3.8% ~9. 1% ( 1)
o 5 60 o >
s 0 6.
150000
- v
r —e— Bifenthrin .
o 100000 - —A— Fenpropathrin 5
£ [ —¥— Flucythrinate =
% . z
& r £
50000 |- =
I a
0 3‘0‘ — ‘4‘0' — '5‘0‘ — '6‘0‘ B 8 10 12 14 16 18 20 22 24 26 28

Extraction time / s

5 DLLME
Fig. 5 Selection of extraction time of DLLME

t/min

6 (a) «(b)

(¢)0.1 mg/L

0.1 mg/kg

Fig. 6 Chromatograms of (a) a blank tomato sample

Extraction conditions: dispersive solvent ( acetonitrile) volume . -

1.0 mL; other conditions were the same as in Fig. 4. (b) a blank tomato sample spiked with 0.1
mg/kg for each pyrethroid and (¢) 0.1 mg/L
mixed standard solution of pyrethroids

2.3 Peak identifications: 1. bifenthrin; 2. fenpropathrin; 3. flucythri—
nate.
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Table 1 Linear equations maximum residue limit ( MRL) from EU Positive List limits of detection (LOD) and
recoveries of three pyrethroid pesticides spiked in a tomato sample
N - - VRL/ LoD/ Spiked at 1 pg/kg Spiked at 10 wg/kg Spiked at 50 wg/kg
Pesticide Linear equation Recovery/ RSD/ Recovery/ RSD/ Recovery/ RSD/
(mg/kg)  ( pg/kg)
% % % % % Yo
Bifenthrin Y=1x10°X - 1595 0.2 0.5 89.0-107.3 7.6 97.4 -103.0 2.4 89.7 -109.0 7.0
Fenpropathrin Y =961942X —1343 0.01 0.5 92.5-105.0 5.7 97.0-103.8 2.8 94.0 -104.9 5.1
Flucythrinate Y =2 x10°X -2983 0.05 0.3 89.8 —108.0 9.1 94.7 -104.0 3.8 93.9 -104.8 4.0

Y. peak area; X: content

wg/kg. Linear range: 1 —200 pg/kg; correlation coefficient: 0.9997.
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Table 2 Comparison of this method with other methods from references for determination of pyrethroids in tomatoes
Mass of Sample preparation Volume of LOD/ Detection Recovery/ Ref.
sample /g method solvent/mL ( pg/kg) method %
35 LE 50 13 -49 HPLC 80.7 —107.4 6
15 LE 40 3.0-6.0 LCESIMS 80.1-109.8 7
20 LE-SPE 80 0.3-15 GC-ECD 88.9-109.0 3
5 LLE 20 3.0-14 GC-ECD 97.0-99.5 4
5 QuEChERS-DLLME 10 0.30-0.50 GCECD 89.0-109.0 This work

LE: liquid extraction; LE-SPE: liquid extraction-solid phase extraction; LLE: liquiddiquid extraction; DLLME: dispersive liquiddiquid mi—

croextraction; HPLC: high performance liquid chromatography; LCESI-MS: liquid chromatography-electrospray ionization mass spectrometry; GC—

ECD: gas chromatography-electron capture detector.
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