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Overview

Purpose: To develop a multi-pesticides residue LC-MS/MS
screening method for sensitive detection of 250 analytes in
ginseng matrix at both positive and negative ESI mode, using a
single experiment on a triple quadrupole system with a novel
timed-SRM (t-SRM) setup.

Methods: The 250 pesticides were spiked into the ginseng
matrix. The multi-pesticides mixture was separated by a 35-min
gradient on a conventional C18 column, detected on a triple
stage quadrupole mass spectrometer with a heated electrospray
ionization source. Two SRM transitions were selected per
residue.

Results: A sensitive and efficient LC-MS/MS method has been
developed to identify approximately 250 pesticides in a single
run. The Limits of Quanititation (LOQ) for most pesticides were 1
ug/kg (1 ppb) or lower.

Introduction

The research data suggests that the pesticide residues existing
in commercially grown produce can cause serious health
problems when consumed. It leads to a growing public concern
over the amount of pesticide residues in foods. Therefore, there
is a need for an efficient analysis method to identify and confirm
the pesticide residues in different food matrices.

Most commonly, residues in the matrix were detected by GC-MS
or HPLC-UV. Recently LC-MS/MS is emerging as the technique
of choice to assay environmental and food matrices. Especially,
SRM (selected reaction monitoring) scanning mode on a triple
quadrupole mass spectrometer, provides a selective and
effective way to identify and quantify pesticides.

In this study, we have developed a sensitive and rapid method
for the detection of approximately 250 pesticides at both positive
and negative modes in a single LC-MS/MS run, by using a triple
stage quadrupole mass spectrometer. The timed-SRM (T-SRM)
experiment allows us to efficiently detect a large list of SRM
transitions without compromising the dwell time for each SRM.

Methods

Sample preparation:

The pesticides included in this study are listed in Table 1. A
stock mix solution of all the pesticides was spiked into a ginseng
extract, to prepare at 1 pg/ul (1 ppb) and 10 pg/ul (10 ppb) of
concentrations, respectively.

LC conditions:
LC: Thermo Scientific Accela Pump and Autosampler
Column: Thermo Scientific Hypersil GOLD PFP 100 mm x 2.1
mm, 1.9 ym
Column temperature: 45 °C
Mobile phase: A: 5mM ammonium formate in water

B: 2mM ammonium formate in methanol
Gradient: starting from 5%B to 25%B in 2 min, and increasing to
100%B in 28 min, then holding at 100%B for 5 min
Flow rate: 300 uL/min
Injection: 5 uL (with loop)

MS conditions:

Mass spectrometer: Thermo Scientific TSQ Vantage EMR
Source: Heated ESI

lon polarity: positive and negative

Spray voltage: 3000 V

Sheath gas pressure (N,): 65 units
Auxiliary gas pressure (N,): 15 units

lon transfer capillary temperature: 250 °C
Scan type: SRM

CID conditions: Ar at 1.5 mTorr

Cycle time: 0.4 s

The SRM transitions that were monitored are summarized in
Table 1. The setup of timed SRM can be seen in Figure 1.

Results

Table 1 summarized all 250 pesticides detected in this study. The
MS/MS parameters for some pesticides were adopted from a
previous study'2. The rest of the pesticides have been optimized
individually on the TSQ Vantage™. Those parameters can be
expanded to any TSQ Series triple quadrupole mass
spectrometer, for the pesticides screening application.

TABLE 1. Retention times and compound-specific ESI-MS/MS parameters.
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FIGURE 1. Timed SRM (T-SRM) setup in the TSQ Vantage instrument method
editor.

Multi-residues screening study can generate a large SRM
transition list in a single experiment. Timed SRM is a useful tool
to enhance qualitative and quantitative analyses. As seen in
Figure 1, with prior knowledge of pesticide retention times, a
method can be set to look for specific transitions only during the
expected retention-time window. It also allows detection at both
positive and negative ESI modes simultaneously in the same LC-
MS/MS run. This increases the dwell time for monitoring
individual pesticides per experiment. The results are more
accurate and more sensitive.

FIGURE 2. Total ion chromatogram of 250 pesticides at 1 pg/uL in ginseng
extract. (Left) detected at positive ESI mode, (right) detected at negative ESI
mode.

Figure 2 shows the LC-MS/MS chromatogram generated from
250 pesticides mixture, which was eluted over a
chromatographic time scale of 35 minutes. This method allows
us to detect all the pesticides at 1 pg/ul in ginseng extract.
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FIGURE 3. LC-MS/MS example chromatograms of 1 pg/uL of hexaflumuron and
fenbuconazole in ginseng extract. (Left) hexaflumuron detected at negative ESI
mode, (right) fenbuconazole detected at positive ESI mode.

Identification criteria for the target compounds were based on the
LC retention time (tg) and on the ratio of the two monitored
transitions for each compound. As the example pesticides show
in figure 3, hexaflumuron and fenbuconazole were detected at 1
pg/ul level in ginseng extract at negative and positive ESI
modes, respectively. The retention time and ion ratios for these
two pesticides were aligned well with the previous data.
Hexaflumuron was eluted at 22 min, the ion ratio of [175]/[439]
was 0.04. For fenbuxonazole, it was eluted at 18 min, and the
ion ratio of [70]/[125] was 0.17.

Conclusions

1.

A sensitive and efficient LC-MS/MS method has been
developed to identify approximately 250 pesticides in a single
run. The Limits of Quanititation (LOQ) for the pesticides were
1 ug/kg (1 ppb) or lower, which meets the requirements of the
European Union (EU)3.

. The capacity of the fast polarity switching for the TSQ
Vantage triple quadrupole mass spectrometer enables the
setup of simultaneous positive and negative scanning in one
single LC-MS/MS run, resulting in the high throughput of the
multi-residues screening.

. For the large-scale multi-pesticide residue study, the timed
SRM (T-SRM) experiment provides more accurate and more
sensitive analysis, without compromising the dwell time (and
duty cycle) for detecting each compound per experiment.
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