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Rapid extraction of triazine pesticides from tomatoes by microwave-assisted
steam diffusion method
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ABSTRACT: Objective To extract triazine pesticides in tomato samples by microwave-assisted steam

diffusion combined with disperse liquid-liquid microextraction. Methods Tomato samples were extracted by

microwave-assisted steam diffusion method, and then obtained extract was purified and enriched by disperse

liquid-liquid microextraction. The triazine pesticides were detected using liquid chromatography-tandem mass

spectrometry (LC-MS/MS) with multiple reactions monitoring (MRM). Results The results of optimized

extraction conditions were as follows: microwave forward power was 200 W, the extractant was water vapor

with 300 pL acetonitrile, the proportion of the sample and quartz sand was 1:2, and the collected volume was

18 mL; and the extractant was 350 uL chloroform, the dispersion agent was 600 puL acetone, and added 0.2 g

NaCl for disperse liquid-liquid microextraction. The recoveries were ranged from 62.1% to 108.1% for the 6

kinds of triazine pesticides with 3 spiked levels of 1, 50 and 500 pg/kg. The intra- and inter-day relative
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standard deviation (RSDs) were 1.6%~6.7 % and 4.8%~10.3% (n=6), and the limit of quantitation (LOQ) for
the 6 kinds of triazine pesticides was 2 pg/kg. Conclusion The proposed method is fast, accurate and sensitive,
which is suitable for triazine pesticides detection in tomato samples.
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Fig. 1 Schematic of microwave-assisted steam diffusion
combined with disperse liquid-liquid microextraction
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Tablel MS parametersof 6 kindsof triazine pesticides
m . \% Y \%
(mz) (mz) % (eV) % W) W)
104.1 52 40 8 20 3
202.1
96.1* 52 25 8 20 3
104.0 45 25 9 20 3
216.2
174.1* 52 40 8 20 3
172.1%* 30 25 10 20 6
214.2
82.1 30 45 8 20 6
146.1 50 40 8 25 3
230.2
188.2% 50 25 8 20 3
186.1* 30 25 10 20 8
228.2
96.1 30 30 10 25 6
200.2 40 30 10 30 3
242.2
158.2* 40 30 10 28 3
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Fig. 5 Effects of collection volume on recoveries of

6 kinds of triazine pesticides (N=6)



1033

3.2 PEURIRMFERZ B
3.2.1  FEIR 69 FF K ik AR

B

, 350 pL
3.2.2 A 09 AT K Fa kAR

, 600 uL

GIes

600 uL

PG
B o
=i
Ky
i N RE

PIFAAR (uL)
6 6 (n=6)
Fig. 6 Effects of acetone volume on recoveries of 6 kinds of
triazine pesticides (N=6)
323 BTiRA
, 0~0.5 g NaCl
) 7 NaCl ,
s 0.2 g NaCl ,
5 5 02 g
NaCl

33 FIAREMTEE KA TR

5 5
, 1 10 50 200
3 (§N=3) 10
(LOQ), 6
2 5 pg/kg
8

09 ¢

\

l§

A\

w 0.6 A

N

0.3 §§

N

N

N

N

N

0.0 kel Nl
00 01 02 03 04

NaClI il A%t (g)

7 NaCl 6

LOD

1000 ng/kg
2
(LOD)
LOQ

R

IIIINNNNNNN NN NN NN NN NN

0.5

(n=6)

Fig. 7 Effects of NaCl mass on recoveries of 6 kinds of
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Fig. 8 The ion chromatograms of LC-MS/MS with spiked tomato samples (5 pg/kg)
R2 FENSKMTEE, BHXARY, KHRMESR
Table2 Linear ranges, correlation coefficients, LODsand LOQs
(ng/kg) () (ng/kg) (ng/kg)
1~1000 Y=13492.9 + 1301.1X 0.999 0.79 2.63
1~1000 Y=132225.1 + 5897.1X 0.995 0.57 1.90
1~1000 Y=60314.5 + 3366.1X 0.997 0.48 1.62
1~1000 Y=58126.8 + 3520.5X 0.997 0.63 2.11
1~1000 Y=34348.2 + 2058.8X 0.998 0.54 1.83
1~1000 Y=160727.9 + 6773.2X 0.995 0.35 1.17
*3 FEAMEWER, HAREEEEE(n=6)
Table3 Recoveries, RSDsof intra- and inter-day of proposed method (n=6)
1 ng/kg 50 pg/kg 500 pg/kg
% % %
@ w %) RN %) O w )
78.3 5.3 7.6 76.6 4.8 7.4 79.8 4.5 8.9
103.1 4.1 7.8 76.3 3.7 6.9 94.1 3.4 7.2
93.5 3.6 6.5 86.7 2.5 5.6 92.9 43 7.9
62.1 6.7 8.8 81.7 4.1 8.1 80.3 4.1 5.8
80.9 3.1 6.3 83.2 43 7.2 84.6 6.2 10.3
105.0 1.6 5.6 101.7 2.9 4.8 108.1 24 5.3
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