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In this application note, we utilize the Advion expression Compact 
Mass Spectrometer (CMS) coupled with a volatile Atmospheric Pressure 
Chemical Ionization (vAPCI) ion source to determine the unknown 
pesticide used to treat the lawn surrounding Advion’s headquarters in 
Ithaca, NY.

IDENTIFICATION OF A PESTICIDE USED IN 
LAWN CARE BY VOLATILE APCI 
COMPACT MASS SPECTROMETRY



RESULTS AND DISCUSSION

The unknown chemical could readily be sampled with vAPCI after the pellets were crushed and heated to 
50°C (Figure 2). The CMS showed a strong signal in both positive and negative ion mode MS, suggesting a 
monoisotopic compound mass of 350.2±0.3, a distinct isotopic pattern and an information rich in-source CID 
fragmentation pattern in positive ion mode (Figures 3 & 4). 
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METHODS

Figure 2: Experimental setup of the vAPCI/CMS headspace analysis of the 
crushed test material transferred by a heated transfer line directly into the CMS 
with a closeup of the sample.

Figure 1: Schematic of the vAPCI source inlet system.

Figure 3: vAPCI/CMS analysis of the unknown compound. (A) Total ion chromatogram (TIC) of the 
sample over the 1.5 min analysis time. (B) Background subtracted mass spectrum with a strong m/z 351.2 
signal in the positive ion mode and (C) m/z 349.15 signal in negative ion mode. (D) Zoom into the positive 
ion protonated molecule region, which shows a distinct isotopic pattern of A 100%, A+1 – ca. 18%, A+2 
– ca. 3% (bottom right).
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Figure 4: vAPCI/CMS analysis of the unknown 
substance with additional in-source CID 
fragmentation in positive ion mode MS results in 
an information rich spectrum that can be searched 
against existing databases such as mzcloud[1]and 
NIST[2], or be compared to an analytical standard 
for unequivocal determination of the unknown 
substance.



Starting with the assumptions that the unknown chemical is: a) an approved herbicide/pesticide for lawn 
treatment in New York State; b) applied as a pre-emergent herbicide due to its timing; and c) applied to 
target broad leaf plants such as dandelions or crabgrass, we queried an extensive herbicide database with a 
compound isotopic mass of 350.2±0.5 with a result of only four potential candidates (Table 1). By additional 
consideration of the isotopic pattern analysis, two of these four compounds contain a Chloride, which is not 
supported by the measured isotopic pattern and could be excluded, leaving only Prodiamine and Cafenstrole 
as the likely candidates.

We obtained both compounds as analytical 
standards, generated ESI MS/MS spectra, and 
compared the recorded vAPCI in-source CID 
CMS spectrum of the unknown chemical (data not 
shown). Prodiamine shows an excellent overlap of 
the fragmentation pattern giving a strong indication 
that the unknown substance is indeed Prodiamine. 
Prodiamine is also an approved lawn treatment for 
pre-emergent use against crabgrass, in line with the 
spring application.

In addition, we queried the free online compound 
database, mzcloud, with the precursor and in-
source fragmentation mass signals obtained (Figure 
5), and only Prodiamine was returned as a fit for 
the database search. We can therefore conclude, 
with high certainity, that Prodiamine was indeed the 
herbicide used in this lawn application.

Application Stage

Name Mode of Action Pre Post CAS RN PNG SVG Chemical 
Formula

Molecular Mass 
(Da)

MEAN 350.1

STANDARD DEVIATION 0.3

FILTER BY:

Cafenstrole Inhibitor of cell division Y Y 125306-83-4 png svg C16H22N4O3S 350.44

Clodinafop-propargyl Inhibitor of ACCase Y 105512-06-9 png svg C17H13ClFNO4 349.74

Fentrazamide Inhibitor of cell division Y 158237-07-1 png svg C16H20ClN5O2 349.82

Prodiamine Inhibitor of microtubual assembly Y 29091-21-2 png svg C13H17F3N4O4 350.29

Table 1: A comprehensive herbicide database[3] analysis for the molecular mass of 350.2 ± 0.5.
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Figure 5: The free, web-based mzcloud database was searched with the 
following parameters: positive ion mode MSn; precursor ion 351.2 ± 0.3 and 
fragment ions 333.25 ± 0.3; 309.15 ± 0.3; 291.1 ± 0.3; 275.05 ± 0.3; 267 
± 0.3; 247.05 ± 0.3; and resulted in only Prodiamine as a hit.



CONCLUSIONS

Using vAPCI/CMS, we were able to identify key mass and fragmentation patterns that, when compared 
against a compound database or analytical standard, were easily identifiable. The technique allowed us 
to measure the sample from the gas phase with very little need for sample preparation beyond crushing the 
herbicide pellet and heating to 50°C.

This application note shows the capabilities of vAPCI sampling in combination with the Advion expressions 
CMS and in-source CID fragmentation of vapor phase compounds for effective determination of unknown 
substances.
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