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Time-of-flight mass spectrometry (TOFMS)—specifically
its spectral reproducibility and acquisition speed (up to
hundreds of spectra/second)—allows construction of
Automated Peak Find and Spectral Deconvolution
algorithms. For LECO's Pegasus GC-TOFMS, these
algorithms are an inherent part of the data processing
package, ChromaTOF . Results from peak find and
deconvolution are displayed in a Peak Table with
headers such as Retention Time, Name, Library Match,
Peak Area, etc.

In a complex sample such as a fruit or vegetable extract, a
Peak Table with hundreds or even thousands of
components can be generated, depending on the S/N
parameter used to define the Peak Find. Trying to find
pesticides in a large Peak Table (or complex
chromatogram) can be handled in several ways. The
obvious way is to have the actual pesticide standard on
hand, analyze it, and have the retention time and mass
spectrum available. Unfortunately, especially when there
are thousands of pesticides on the market, it is not always
possible to have a standard. A second option is to scroll
through the whole Peak Table looking for the pesticide of
interest. Sometimes, this presumes the analyst knows the
IUPAC name for the pesticide as the NIST library may give
that as a first hit. The third way to locate pesticides in
matrix is to plot extracted ion chromatograms for the
pesticide of interest, assuming that a mass spectrum is
available for the pesticide being searched. In a complex
chromatogram though, this can result in a tedious “hunt-
and-peck” approach to locating the pesticide. The only
way this system can work is if the spectral data has been
acquired over a significant mass range, and will not work if
selected ion recording has been used.

A better way is to let ChromaTOF do the work via its
Reverse Search of the Peak Table. This feature allows quick
location of pesticides in qualitative Peak Tables by
selecting a pesticide mass spectrum from the NIST Library
or other files that contain mass spectra. This application
note illustrates Reverse Search for Phosmet, an
organophosphate insecticide, in Michigan blueberries.

Gas Chromatography: LECO Pegasus III GC-TOFMS
Column:

10 m x 0.18 mm x 0.18 µm DB-5 (J&W Scientific)
Carrier:

Helium at 0.4 ml/minute, constant flow
Injection:

1 µl splitless at 250°C, 60 second valve
Oven Program:

80°C (1 minute), 20°/minute to 320°
Total Run Time: 13 minutes

Mass Spectrometry
Ionization: Electron ionization at 70eV
Source Temperature: 225°C
Stored Mass Range: 45 to 550 u
Acquisition rate: 20 spectra/second

Data Processing:
LECO ChromaTOF software with Automated
Peak Find and Deconvolution

The Florida-modified California Department of Food and
Agriculture method was used to prepare an extract from
fresh Michigan blueberries picked at the height of the
season.

The blueberry extract was analyzed by GC-TOFMS. A Data
Processing Method (Figure 1) was used to automatically
find peaks, deconvolute mass spectra, and library search
the resulting spectra to produce a Peak Table containing
over 450 compounds (Figure 2).
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Figure 1.  Data Processing Method showing Peak Find and Library Search.
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Phosmet has a mass spectrum in the NIST library (Figure 3),
so one option for locating it in the Peak Table is to plot an
extracted ion chromatogram for 160 and review each
chromatographic peak to determine whether it is Phosmet.
However, there are numerous peaks in the extracted ion
chromatogram (Figure4)and this would bea tedious task.

Reverse Search is a ChromaTOF feature that is enabled by
choosing a mass spectrum from either a calibration,
acquired sample, or a library (NIST or other library,
including user-generated libraries). Other limiting
criteria, such as minimum match value, can be attached to
Reverse Search (Figure 5). Once the spectrum has been
chosen, mouse-clicking “OK” starts the search of the Peak
Table for Phosmet. The results for the Reverse Search of
Phosmet in Michigan blueberries are displayed in Figure
6. Reverse Search of the whole Peak Table took only a few
seconds. Subsequent purchase and analysis of a Phosmet
standard confirmed the Reverse Search identification, with
the Phosmet peak located at a retention time of 538.1
seconds (Figure 7).

Reverse Search of Peak Table for Phosmet

Figure 2.  Qualitative Peak Table for blueberry extract that contains over 450
compounds.  Peak Table is split to show the first few compounds and the last
few compounds.
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Extracted ion chromatogram: m/z 160

Phosmet ?

Figure 3.  NIST Library mass spectrum for the insecticide Phosmet.

Figure 4.  Looking for Phosmet in a blueberry extract by plotting a 160
m/z chromatogram.

Figure 5.  Reverse Search screen from ChromaTOF.  The Phosmet mass
spectrum has been chosen from the NIST library.
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4. Conclusions
The power of Reverse Search when doing qualitative
pesticide work is two-fold. First, the manual task of
searching a large Peak Table for a suspected pesticide is
eliminated. Second, and perhaps more importantly, it is
possible to quickly review archived data for “new”
pesticides, those pesticides that have likely not made it to
target analyses yet because their registration is so recent.
Of course this benefit can only be realized if a full mass
spectrum is available, and with TOFMS, that is always the
case.

Pesticides meeting search

criteria are ranked in order of

similarity.

Pesticide name can be

assigned if necessary.

Figure 6.  Results from Reverse Search for Phosmet in Michigan blueberries.

Extracted ion chromatogram: m/z 160

Phosmet at 538.1 sec.

Figure 7.  The Phosmet peak in Michigan blueberries as identified by
Reverse Search with subsequent confirmation by standard analysis.
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