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Abstract: Mass spectrometry (MS) has the advantages of high sensitivity and high
selectivity, and can obtain the structural information of the analytes rapidly when com-
bined with ambient ionization techniques, e. g., direct analysis in real time (DART) and
paper spray (PS). In this work, a fast and simple approach for the screening and identi-
fication of azole (i.e., triazole, imidazole, and pyrazole) and organophosphorus pesti-

cides in food was proposed using ambient ionization coupled with hybrid quadrupole-
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Orbitrap high-resolution mass spectrometry (Q-Orbitrap HRMS). The chemical struc-
tures of these two categories of pesticides were summarized, and their product ions and
neutral loss information in mass spectrometry were also concluded. Triazole pesticides
had a functional group of triazole (C,H;N,). The exact mass of triazole was 69. 032 70
and the exact m/z value of protonated triazole was 70.039 97, which represented the
neutral loss and product ion of triazole pesticides. Similarly, imidazole/pyrazole had a
functional group of imidazole/pyrazole (C,H,N,). The exact mass of imidazole/pyrazole
was 68. 037 45 and the exact m/z value of protonated imidazole/pyrazole was 69. 044 72,
which represented the neutral loss and product ion of imidazole/pyrazole pesticides.
Organophosphorus pesticides had similar structures and fragmentation pathway in
MS/MS. Experimental results showed organophosphorus pesticides produced the neu-
tral loss and the corresponding product ions of PO,SH, (133.954 05), PO,S,H;
(129.931 21>, PO, H (79.966 33), PO,SH (95. 943 49), POS, H (111. 920 64) and POSH
(79.948 57). For the homologous series of pesticides, the exact mass and m/z increased
by (CH,),,, i.e., 14.015 65Xm (m=0, 1, 2++-). All the aforementioned were the com-
mon characteristic product ions and neutral losses. Moreover, the auxilliary qualitative
product ion and neutral loss, and the individual product ion and neutral loss libraries
were also utilized to assist to identify the chemical structures of unknown azole and
organophosphorus pesticides. During data acquisition, full scan (FS) mode and all-ion
fragmentation (AIF) mode were applied in two time segments to obtain all the informa-
tion of precursor and product ions. During data processing, the product ion and neutral
loss information could be reined from the data of precursor ions and product ions by
Python. Then, all the product ions and neutral losses were searched in the common
characteristic, auxilliary qualitative and individual product ion and neutral loss libraries
Therefore,

organophosphorus pesticides could be screened and identified, in combination with

to screen known pesticides and identify unknown pesticides. azole and
suitable sample preparation method, proper ambient ionization source, high-resolution
tandem mass spectrometer and effective data processing strategy. This method is fast
and accurate, and can be used for the analysis of different types of food samples.

Key words: product ion; neutral loss; ambient ionization mass spectrometry; screening;
identification; pesticide; food
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pyrazole (b), 1,2,3-triazole (¢) and 1,2 ,4-triazole (d)
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Table 1 Common characteristic neutral losses and product ions of azole pesticides
e 252 5 ik ER w2 R ) I THET T B TR 0 54 L
Pesticide category Neutral loss Neutral loss exact mass Product ion Product ion exact(m/z)
=g CoHj3 Ny 69.03270 [CoH3N; +H]™ 70.03997
DR e g, s 24 Cs Hy Ny 68. 03745 [C3H;N,+H]" 69. 04472
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Table 2 Auxilliary qualitative product ions

of azole pesticides
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Fig.2 Chemical structure

of organophosphorus pesticides
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Table 3 Common characteristic neutral losses and product ions of organophosphorus pesticides

VeSS Pk E R Hh P 2 RO A o THT B FORS  JBA L
Pesticide category Neutral loss Neutral loss exact mass Product ion Product ion exact (m/2)

AP PO;SH; 113. 95405 [PO;SH; +H]* 114. 96133
PO, S; H; 129. 93121 [PO,S; Hs +H]" 130. 93848
PO;H 79.96633 [PO;H+H]! 80. 97361
PO, SH 95. 94349 [PO,SH+H]" 96. 95076
POS; H 111. 92064 [POS; H+H]" 112. 92792
POSH 79. 94857 [POSH+H]" 80. 95585
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Table 4 Auxilliary qualitative neutral losses and product ions of organophosphorus pesticides

252 51 LR FRPE % OO A T FET T8 T 0 5 A7 L
Pesticide category Neutral loss Neutral loss exact mass Product ion Product ion exact (m/2)
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