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Abstract: The mass spectrometry behaviors of 19 kinds of pyrethroid pesticides (PyPs)
in different ion sources were obtained by analyzing and comparing their ion fragment
information in negative chemical ionization (NCI) and electron impact ionization (EI).
In this work, the fragment information of precursor and product ions of PyPs in NCI
and EI sources was obtained by different instrument acquisition modes. In NCI source,
it was easy to lose one hydrogen halide molecule to form a secondary ion when PyPs
with cyclopropane structure, such as bifenthrin and cypermethrin. And, the stronger

electronegativity of functional group connected to the cyclopropane, the stronger its
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ionic strength. It was easy to lose one CO, to form secondary ions for the others that
without cyclopropane structure, such as flucythrinate and fluvalinate. PyPs obtained a
hot electron in NCI source, which was unstable after forming an anion and thermal
cracking occurs. After cleavage of carbon oxygen bond linked to ester group, a negative
pyrethroid alkane radical was formed, and then neutral molecules (such as CO,, HF,
HCIl, HCF,, etc.) were lost to form various fragment ions. In EI source, the ester or
benzyl positions of PyPs were prone to cleavage. When the ester group was broken,
some PyPs would produce RCO™, the common fragment ion of carboxylic acid esters,
such as benfluthrin and bifenthrin. However, most PyPs only showed fragment ion R™
on mass spectrum, the ion RCO" was not been seen, such as cyfluthrin and flucythri-
nate. First, the C—O bond of PyPs connected to the carbonyl group underwent « break-
ing. and then a molecule of CO was lost resulting in a characteristic ion fragment contai-
ning a cyclopropane structure. The second was that a hydrogen atom rearrangement of
six membered ring occurs after one electron was lost on benzene ring. The m/z 181 and
m/z 208 were formed when it contained benzyl phenyl ether and the methyl group had a
substituted cyano group, while the m/z 183 was formed when it didn't contain a substi-
tuted cyano group.
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Fig. 2 Possible fragment pathways of the main ion fragments of bifenthrin in NCI source
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Fig. 3 Possible fragment pathways of the main ion fragments of cypermethrin in NCI source
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Fig. 4 Possible fragment pathways of the main ion fragments of flucythrinate in NCI source
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Fig. 5 Possible fragment pathways of the main ion fragments of fluvalinate in NCI source
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Fig. 6 Possible fragment pathways of the main ion fragments of bifenthrin in EI source
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Fig.7 Possible fragment pathways of the main ion fragments of cypermethrin in EI source
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Fig. 8 Possible fragment pathways of the main ion fragments of flucythrinate in EI source
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Fig. 9 Possible fragment pathways of the main ion fragments of fluvalinate in EI source
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Fig. 10 Possible fragment pathways of the main ion fragments of S-bioallethrin in EI source
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Fig. 11

Possible fragment pathways of the main ion fragments of chrysron in EI source
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Fig. 12 Main ion fragments produced by different pyrethroids and its general formula in NCI source
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Fig. 13 Main ion fragments produced by different pyrethroids and its general formula in EI source
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Table 1 Main ion fragments of pyrethroid pesticides in different ion sources

Fr 5 IR H A BR e A 24 W} % T Fragment ion
No. PyPs NCI EI
1 LI AR Tefluthrin 241,243,205 177,197,141
2 VU9 F EE Transfluthrin 207,209,211 163,165,335
3 &P %4 FE S-Bioallethrin 167,168,134 123,136,168,302
4 kg hEE Chrysron 167,188,235 123,171,143,338
5 %5l Tetramethrin 167,168,331,332 164,165,123
6 BOR 41§ Bifenthrin 205,241,386 181,165,166
7 H 452§ lif Fenpropathrin 141,142 181.,208.265,349
8 k235 5 Phenoxythrin 167,168,294 123,183,350
9 5% E Cyhalothrin 205,241,243 181,197,208,449
10 RN Z s Acrinathrin 333,167,305,209 181,208,289,541
11 A% lE Permethrin 207,209,171,354 183,184,163
12 A H 26 s Cyfluthrin 207,209,171 163,206,226
13 SE 418 Cypermethrin 207,209,171 163,181,209
14 fit % li§ Ethofenprox TG i 163.,135.183,376
15 JREZ G Silafluofen TE 3 179,258,286
16 5K 36 E Flucythrinate 243,244,199 199,181,225,451
17 UK B NE Fenvalerate 211,213,167 167,181,225,419
18 TN 4G 1E Fluvalinate 294,296,258 250,252,181,502
19 L 418 Deltamethrin 297,299,215,217 253,181,208,281
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