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MINIMIZING SETUP,
MAXIMIZING RESULTS

The safety of our food supply is a paramount global concern; however,
today’s labs are short-staffed, under tight deadlines, and facing tough

regulatory scrutiny. To succeed with any new application, the number

of steps between startup and results must be reduced.

Agilent has your back with customizable and preconfigured
innovations to help you protect consumers.

LC/MS and GC/MS solutions from Agilent Technologies empower your
lab to solve problems faster, run more efficiently, and enable every
user to employ advanced chromatographic techniques.

* GC/MS analyzers Fully optimized, pre-configured and tested GC/
MS systems which provide maximum productivity from the day they
are installed. Get on the “Fast Track” to success and eliminate weeks
to months of method development and database creation time while
saving on costs. Available for most major food safety, environmental,
forensic toxicology and petrochemical applications.

+ LC/MS and GC/MS databases and libraries Transform your
results from acceptable to exceptional with Agilent’'s MassHunter
database and library suite of products. Highly curated, these
compound databases and spectral libraries streamline your targeted
and suspect screening workflows with unmatched reliability giving
you absolute confidence in your results.

Only Agilent has customized solutions to meet your unique food
analysis challenges.

How this Guide works

The table of contents is conveniently organized by analyte
type, so you can find the solution you're looking for
quickly. Simply click the links to immediately jump to the
section you want to explore.
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CONFIDENTLY CONFIRM PESTICIDES
AND ENVIRONMENTAL POLLUTANTS
IN COMPLEX MATRICES

Agilent Pesticides and Environmental Pollutants Analyzer 4.0

Powered by market-leading Triple Quadrupole
GC/MS technology, this factory configured,
chemically tested analyzer puts you on the fast
track to measuring pesticides and environmental
pollutants in complex matrices

Concern about trace-level pollutants in food and the environment is
driving the demand for rapid and reliable identification of chemical
residues. Meeting this challenge requires technologies that can
differentiate pesticides, PCBs, PAHs, PBDE, and other targets from
organic interferences at low ppb concentrations.

The Agilent Pesticides and Environmental Pollutants (P&EP)
Analyzer 4.0 follows SANCO guidelines and lets you accurately confirm
target pesticides while reducing the time required from start-up to results.
It combines the leading-edge innovations of the Agilent 7890B GC and
70108 Series Triple Quadrupole GC/MS with pre-tested methods and a
comprehensive MRM database to transform your results from acceptable
to exceptional.

The Agilent P&EP Analyzer 4.0 includes the
following to maximize performance and
support your complete workflow:

* Choice of pre-tested, retention time-locked methods

» Dynamic MRM enhances data efficiency by automatically

optimizing an analyte's dwell time

« Capillary Flow Technology and backflush-ready
configurations

* Reverse sandwich injection saves bench waork
» P&EP MRM database with > 1,100 compounds
* QOver 7,500 matrix-optimized MBM transitions
* QuEChERS and EMR—Lipid sample prep kits

« Installation with a checkout sample for verification of

chromatographic performance

» OPTIONAL: JetClean self-cleaning ion source and
Method and Application Services

Agilent Technologies
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Automated Retention Time Locking (Auto RTL)
Pre-tested methods provide optimal analysis

A choice of four (4) pre-tested methods to meet your individual
analytical needs for performance or flexibility driven method setup.
As a core method parameter, Auto RTL precisely matches RTs from
column to column, instrument to instrument, and lab to lab for
methods that have the same nominal parameters. The result: peaks
are where you expect them in the chromatogram. Retention time
locking provides the basis for effective dynamic MRM methods.

Dynamic Multiple Reaction Monitoring (dMRM)
Easier method maintenance and better performance

Enable larger target lists in a single run due to more efficient use
of instrument data acquisition time using dMRM with retention-
time scheduled MRM transitions. Convert your time segment-
based methods to dMRM methods for easier method maintenance

Capillary Flow Technology (CFT) Backflush

Three configurations remove heavy sample components

Injecting heavy matrix samples can retain high-boiling compounds at
the head of the column, causing analyte interferences and degrading
chromatographic performance. Reversing column flow using CFT
backflush eliminates the need to bake columns at the end of the run
to remove heavy materials, reduces system cycle time, minimizes
source cleaning, and provides stable baselines and retention times for
target analytes.

and better performance. Achieve faster maximum scan speeds in
combined scan/MRM mode for simultaneous analysis of non-
targets. dMRM also provides an intuitive way to build and modify
acquisition methods using the PREP MRM database.

Wi WE WA WE NN WE W WM W MW N EE W W W
U ey S

MassHunter qualitative chromatogram of an organic honey dMRM run
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Reverse Sandwich Injection

Streamlined sample injection

Using sandwich injections can save significant bench work otherwise needed to prepare

matrix-matched calibration standards and/or addition of internal standards to the
samples. Injecting matrix before the sample benefits the analysis. Updated MassHunter
Data Acquisition Software simplifies the sandwich injection options.

Updated P&EP MIRM Database

Simplify the creation of compound lists and analytical methods

The P&EP 4.0 Analyzer not only provides the most comprehensive MBM Database
on the market, it also guarantees state-of-the-art analyses with a 3-year site
subscription with free updates. It also includes over 7500 MRM transitions that
have been optimized in a variety of complex matrices like spinach, jasmine rice, and
black tea. Alternate MRM transitions help avoid matrix interferences and increase
confidence in the identification of target compounds in difficult matrices. The
database is fully compatible with Agilent GC/MS MassHunter Data Acquisition’s
dynamic MRM (dMRM) functionality.

JetClean Self-Cleaning lon Source
Reduce source maintenance and get more consistent results

The Agilent JetClean self-cleaning ion source keeps your P&EP Analyzer free of
matrix deposits that would otherwise build up over time and degrade instrument
performance. Using a carefully controlled hydrogen flow, JetClean technology
significantly reduces the need for cleaning the ion source, thereby extending
maintenance-free operation periods of the analyzer.

Flucythrinate-1 MW 451

o = B . . N =TT
gt RT: 33.798 min
= WA

Injection Type

3-Layer Sandwich (L1,L2,L3) v

L1 airgap: (0.1 pL

L2 volume: |1 pL

L2 airgap: 0.1 pL

L3

L3 volume: (1 pL

L2

L3 airgap: |0.1 pL

L1

Agilent Technologies MRM
Database Control Panel

Target Compound List

MRM Table

View Methods |
Help |

Exit

RT: 33.776 min

33.6 3365 337 3375 338 3385 339 3395 34 3495 336 3365 337 3375 338 3385 339 33.95 34 349

No JetClean 0.13 mL/min (continuous) JetClean

To review our full line of analyzers, visit www.agilent.com/chem/food-ms-solutions
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Agilent Method and Application Services
Achieve the best scientific outcome at each step of the workflow

Agilent application consultants provide you with comprehensive guidance
TABLE OF CONTENTS for trace-level analysis of pesticides and environmental pollutants in food
and environmental matrices, including optimization of the MRM acquisition
method. Optional sample prep consultancy can provide you with step-by-
step guidance.

— PESTICIDES The industry-leading Agilent 7890B GC boosts

productivity, protects our environment, and

- . generates data with confidence through better

— Pesticides and Environmental Pollutants Agilent QuEChERS and EMR—Lipid Startup Kits resource management. GC system inertness
GC/MS/MS Analyzer Sample preparation made easy provides an advantage for pesticide analysis.

Application Notes: Agilent offers a broad range of QUEChERS sample prep products for a variety
An Optimal Method for the Analysis of of matrices. The P&EP 4.0 Analyzer includes a QUEChERS+EMR—Lipid
Pesticides in a Variety of Matrices Startup Kit applicable to frequently analyzed sample matrices. The innovative
Accurately Identify and Quantify One sorbent in the Enhanced Matrix Removal—Lipid dispersive SPE (EMR—
Hundred Pesticides in a Single GC Run Lipid dSPE) product selectively removes lipids in complex matrices without
losing analytes of interest.
Agilent JetClean Self-Cleaning lon Source g anait
for Pesticides in Food and Feed The Agilent 7010B Triple Quadrupole GC/MS
redraws the boundaries for GC/MS/MS workflow
3-Part Webinar Series: productivity. Its High Efficiency Source (HES) is
Dynamic MRM critical for trace level analysis of pesticides.
Applying JetClean and Pesticides Agilent P&EP Analyzer 4.0 Ordering Information:
Matrix-Optimized MRMs Choose one of the following options when you order an [ —— %ﬁ;ﬂﬂ?ﬁiﬁ;ﬁ:ﬁuﬁ:ﬁgﬁl;
Agilent 7000D/7010B Series Triple Quadrupole GC/MS with b

Agilent MS platforms, saving training

+ Pesticides PCDL for LC/MS an Agilent 7890B GC analyzer system: costs in multi-instrument labs.
+ Pesticides tMRM Database for LC/MS Part No :T;I:;:sh Run Time Dimensions Backflush
__ M7411AA Flexible Constant 40 min 30 m column Post Column
+ Pesticides GC/MS DRS Screener Pressure x 0.5 m restrictor
M7412AA  Constant Flow (CF) 20 or40min 15 m column Mid Column
+ MassHunter Pesticides PCDL & x 15 m column
Workflow for GC/QTOF M7414AA Selective CF 20 min 5m column Mid Column

x 15 m column

+ DIOXINS AND PAHs Put your lab on the productivity fast track.

Contact your local Agilent representative

+ VETERINARY DRUGS or Agllent authorized distributor
Call 800-227-9770 (in the U.S. or Canada)
or visit www.agilent.com/chem/food-ms-solutions

+ MYCOTOXINS
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An Optimal Method for the Analysis
of Pesticides in a Variety of Matrices

Application Note

Abstract

Matrix effects have been a common complaint among MRM acquisition methods
in pesticides analysis. The usefulness of a given compound’s MRMs can change
depending on the matrix being measured. The ability to have multiple MRMs from
which to choose aids in lab productivity, improved quant method generation, and
achieving optimal analysis. A total of 195 target compounds were selected for the
analysis. Each compound was analyzed in each of the eight matrixes as well as

in ACN (Figure 3). The top five MRM transitions for each target compound were
selected based on response, ion ratios, and selectivity. From these, the top three
to four MRMs were transferred to a matrix specific method for further analysis.
As a result, 90% of all target compounds achieved a calibration curve with a
R2>0.990. All analyzed pesticides obtained a %RSD of repeated measurements
of £30%, and 90% of the analyzed pesticides were found to have a limit of
quantitation (LOQ) <1.5 pg/pL.

Introduction

The global agriculture industry uses over a thousand different pesticides for

the production of food and foodstuffs. Producers require pesticides to meet the
increasing demand for reasonably priced food. This growing demand has increased
the use of pesticides and expanded poor agricultural practices, elevating risks in the
food supply and the environment. Analytical laboratories are strained to evaluate
and quantitate hundreds of pesticides in a wide range of matrixes. Not only are
laboratories faced with time constraints, but they also face matrix interferences that
degrade their ability to accurately identify and quantitate the multitude of target
pesticides.

Agilent Technologies
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Many laboratories focused on pesticide residue analysis

in food commodities routinely use the Quick, Easy, Cheap,
Effective, Rugged, and Safe (QUEChERS) method [1.2]. This
straightforward sample preparation allows for the analysis of
hundreds of pesticides at low concentrations with a single
extraction.

The Agilent G9250AA Rev. A.04.00 Pesticides and
Environmental Pollutants (P&EP) Standard MRM Database is
the most comprehensive GC MRM Database on the market.
With over 1,100 compounds and up to 10 MRMs/compound,
analysts have the ability to optimize their acquisition methods
for their target compounds in a wide variety of matrixes.

The availability of multiple MRM transitions not only helps

to address matrix effects, but it also aids in accurately
identifying compounds that may have several MRMs in
common.

Experimental

Sample preparation

A selection of eight different matrixes were examined. These
commodities included yellow onion, navel orange, organic
honey, basic cucumber, jasmine rice, fresh leaf baby spinach,
black loose leaf tea, and extra virgin olive oil. Each matrix was
extracted with a specified QUEChERS methodology, in which
various dispersive SPE (dSPE) were used for matrix cleanup
(Table 1).

A 10 g sample of homogenized yellow onion; a 10 g

sample of homogenized navel orange; a 3 g sample of
homogenized jasmine rice with 7 mL of water; a 3 g sample
of homogenized loose leaf black tea with 7 mL of water;

a 10 g of homogenized baby spinach; a 10 g sample of
homogenized cucumber; a 5 g sample of organic honey
with 5 mL of water followed the same QUEChERS extraction
procedure. Each sample was vortexed with two ceramic
homogenizers. 10 mL of acetonitrile (ACN) was added, and
the sample was vortexed for 2 minutes. The QUEChERS EN
salts (p/n 5982-5650) were added, and capped tubes were
placed on a GenoGrinder vertical shaker for 2 minutes, then
centrifuged at 5,000 rpm for 5 minutes. Six milliliters of the
extract was transferred to QUEChERS dSPE (p/n 5982-5256)
used with fatty matrix for the onion, orange and rice extract;
or 6 mL of the extract transferred to QUEChERS dSPE

(p/n 5982-5256) used with pigmented matrix for tea; or

6 mL of the extract was transferred to the QUEChERS dSPE
(p/n 5982-5356) for highly pigmented fruits and vegetables
for baby spinach; or 6 mL of the extract was transferred to the
QuEChERS dSPE (p/n 5982-5056) general fruit and vegetables
for honey and cucumber extract . Then the extracts were
vortexed for 2 minutes, and centrifuged at 5,000 rpm for

5 minutes.

Table 1. Matrix selection and sample preparation used for optimal MRM application.

Category Matrix Sample prep

High oil Extra virgin olive oil
Difficult Black loose leaf tea

3 g oil/7 mL water, EN salts (5982-5650), EMR-L (5982-1010), Polish Pouch (5982-0102), Dry step
3 g tea/7 mL water, EN salts, EN dSPE pigment (5982-5256)

High pigment  Fresh leaf baby spinach 10 g. EN salts, EN dSPE pigment (5982-5356)

High starch Jasmine rice
High water Basic cucumber
High sugar Organic honey
High acid Navel orange

3 g rice/7 mL water, EN salts, EN dSPE Fatty (5982-5156)

10 g, EN salts, EN dSPE General (5982-5056)

5 g honey/5 mL water, EN salts, EN dSPE General (5982-5056)
10 g, EN salts, EN dSPE Fatty (5982-5156)

Clean 15 Yellow onion (not sweet) 10 g, EN salts, EN dSPE Fatty (5982-5156)

10
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A 3 g sample of extra virgin olive oil and 7 mL of water were
vortexed for 2 minutes with two ceramic homogenizers.

Ten milliters of ACN were added, and the sample was
vortexed for 2 minutes. The QUEChERS EN salts were added,
and the tubes were placed on a GenoGrinder vertical shaker
for 2 minutes, then centrifuged at 5,000 rpm for 5 minutes.
Five milliliters of water was added to an EMR —Lipid tube
(p/n 5982-1010) containing 1 g of EMR—Lipid sorbent, and
vortexed for 30 seconds. Five milliliters of the ACN extract
were added to the activated EMR—Lipid, vortexed for

2 minutes, and centrifuged at 5,000 rpm for 5 minutes. The
entire extract was decanted into a 50 mL centrifuge tube,
and the entire contents of a Polish Pouch (p/n 5982-0102)
was added. The tube was capped, vortexed aggressively, and
centrifuged at 5,000 rpm for 5 minutes. Four milliliters of the
extract was transferred to a 15 mL centrifuge tube along with
300 mg/mL of MgSO0, from a Polish Pouch. The tube was
vortexed, then centrifuged at 5,000 rpm for 5 minutes.

After the final centrifugation, all sample extracts were
transferred to their own 4 mL vial, and stored at —20 °C until
analysis.

Instrumentation

All analyses were run on an Agilent 7890B GC equipped with
an Agilent 7693B Autosampler and the Agilent 7010A Triple
Quadrupole GC/MS. Tables 2 and 3 display the GC, backflush,
and MS/MS method parameters. The GC was configured with
a Multimode Inlet (MMI) equipped with an 4 mm ultra inert,
splitless, single taper, glass wool liner (p/n 5190-2293). From
the inlet, two HP-bms Ul columns (15 m x 0.25 mm, 0.25 pm;
p/n 19091S-431 Ul) were coupled to each other through a
purged ultimate union (PUU) for the use of midcolumn/post
run backflushing (Figure 1).

Bleed
line
Agilent 7010A
m = = = Triple Quadrupole
15 m column 15 m column GC/MS

Figure 1. Column configuration for an optimal MRM
application.

Table 2. Agilent 7890B GC method conditions.

Parameter Value

MMI Injection mode Hot-splitless

Injection volume 1L

Inlet temperature 280 °C

Carrier gas He, constant flow 1.00 mL/min

(column 2 =1.20 mL/min)

Oven program 60 °C for 1 min
40 °C/min to 120 °C, 0 min
5 °C/min to 310 °C, 0 min

MS transfer line temperature 280 °C
PUU Backflush settings™

Timing 1.5 min duration during post-run
Oven temperature 310°C

Aux EPC pressure ~50 psi

Inlet pressure ~2 psi

* Backflush conditions optimized for application method in an
Agilent Laboratory. A 1.5 minute backflush duration may be too short for
other methods; recommendations can be made for a 5 minute backflush
duration.

Table 3. Agilent 7010A Triple Quadrupole GC/MS parameters.

Parameter Value

Electron energy 70 eV

Tune atunes.eihs.tune.xmL

EM gain 10

MS1 and MS2 resolution Wide

Collision cell 1.5 mL/min N, and 2.25 mL/min He
Quant/Qual transitions Matrix optimized

Dwell times Time segment (TS) specific*
Source temperature 300 °C**

Quad temperatures 150 °C

* All dwells in each TS were given the same value (no value under 10 was
set) to attain a scan rate of ~b scans/sec for the TS.

** The recommended source temperature is 280 °C. The source temp here
was run hotter due to internal lab settings.

"
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Identification of Matrix Optimized
MRM Transitions

Matrix effects have been a common complaint for MRM
acquisitions in pesticides analysis. The usefulness of a given
compound’s MRMs can change depending on the matrix
being analyzed. The ability to have multiple MRMs from which
to choose aids in lab productivity, improved quant method
generation, and achieving optimal analysis. Agilent offers
the most comprehensive GC MRM Database for Pesticides
and Environmental Pollutants (Figure 2). This MRM Database
contains 1,100+ compounds and up to 10 MRMs/compound.
The all-inclusive database provides a surplus of MRMs to aid
in accurate identification, use MRMs that fall within the ion
ratio confidence limits, and avoid matrix effects.

Globally, there are a multitude of different applications and
regulations that are followed. The P&EP MRM Database
provides all of the material for users to identify the optimal
MRMs for their specific analysis. To further provide guidance
on identifying optimal MRMs, Agilent has analyzed 195 target
compounds in a variety of matrices to analyze (as well as in
ACN; Figure 3). The top five MRM transitions for each target
compound were selected based on response, ion ratios, and
selectivity. From these, the top three to four MRMs were
transferred to a matrix-specific method for further analysis.
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Figure 2. Screen capture of the top portion of the Target
Compound List from the Agilent MassHunter P&EP MRM
Standard Database (A.04.00).
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Figure 3. Chromatogram of all target compounds in acetonitrile (~200-400 ppb; compound dependent).
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Changes in quant (Q0) and qual ions (Q1, Q2, ...)

The majority of pesticides analyzed indicated that the
responses of the optimal MRM transitions often change
when in different matrixes. Figures 4-11 and Tables 4-11
display examples of various target compounds and their ACN
solvent-based MRMs compared to specific matrix-optimized

Matrix effects are real

Figures 12-14 and Tables 12-14 illustrate a few examples

of various target compounds and their ACN solvent-based
MRMs compared to specific matrix-optimized MRMs. These
figures also illustrate the various matrix effects that can
occur, such as ion supression, ion enhancement, RT shift, and

MRMs. MRM transition interferences.

—ee - = e

¢ 5a m dm 0 ol WR g O T TR R T IR

Figure 4. Chromatogram of MRM transitions of 1,2-dichlorobenzene in ACN (A)
and cucumber (B).
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Figure 5. Chromatogram of MRM transitions of fensulfothion in ACN (A) and
navel orange (B).
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Figure 6. Chromatogram of MRM transitions of EPTC in ACN (A) and
organic honey (B).

Table 4. ACN solvent-based and
matrix-optimized MRMs in cucumber for
1,2-dichlorobenzene.

Solvent MRMs Cucumber MRMs

lon m/z  prod. CE m/z prod. CE

ao 148 75.1 25 146 751 25
a1 m 75.1 10 146 1111 15
a2 146 75.1 25 m 75.1 10

Table 5. ACN solvent-based and
matrix-optimized MRMs in navel orange for
fensulfothion.

Solvent MRMs Navel orange MRMs

lon m/z prod. CE m/z  prod. CE

a0 2928 968 20 140 125 10
a1 140 125 10 156 141 10
Q2 156 141 10 2918 156 15

Table 6. ACN solvent-based and
matrix-optimized MRMs in organic honey
for EPTC.

Solvent MRMs Organic honey MRMs
lon m/z prod. CE m/z prod. CE
Q0 128 86 5 128 86 5
Q1 132 90 5 132 90 5
Q2 132 62 10 1891 128 5
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A n i e o s e s B .. Table 7. ACN solvent-based and
* ; matrix-optimized MRMs in jasmine rice for
carbofuran.

il ! Solvent MRMs Jasmine rice MRMs
o lon m/z prod. CE m/z prod. CE
: Q0 1491 711 30 1491 771 30
gt Q1 1642 1491 10 1642 1491 10
i } Q2 1642 1031 25 1642 1031 25

Figure 7. Chromatogram of MRM transitions of carbofuran (A) in ACN and
jasmine rice (B).
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Agilent JetClean Self-Cleaning lon Source A B | A - Table 8. ACN solvent-based and
for Pesticides in Food and Feed K | il matrix-optimized MRMs in black tea for
= =l | | propoxur.
- 1 1 " I- - I

L ! “ " Solvent MRMs Black tea MRMs

Dynamic MRM | lon m/z prod. CE m/z prod. CE

Applying JetClean and Pesticides @ 1o 6 25 110 63 25
. . .i - Q1 152 10 10 110 64 15

Matrix-Optimized MRMs ol o = 2 10 @2 10 15 10 10

n ..
Pesticides FCDL for LC/MS Figure 8. Chromatogram of MRM transitions of propoxur in ACN (A) and

black tea (B).
+ Pesticides tMRM Database for LC/MS

S ——————— [P ——— i

=) e Table 9. ACN solvent-based and
+ Pesticides GC/MS DRS Screener . matrix-optimized MRMs in yellow onion
& . for aldrin.
+ MassHunter Pesticides PCDL & I: I A Solvent MRMs Yellow onion MRMs
Workflow for GC/QTOF : : lon m/z prod. CE m/z prod. CE
b b Q0 2629 1929 35 2629 1929 35
e o Q1 2549 220 20 2629 1909 35
+ DIOXINS AND PAHSs - - 02 2629 1909 35 2549 220 20
Figure 9. Chromatogram of MRM transitions of aldrin in ACN (A) and

+ VETERINARY DRUGS yellow onion (B).

N T e B

e r—— Table 10. ACN solvent-based and
+ MYCOTOXINS matrix-optimized MRMs in extra virgin olive
. |__l

oil for triazophos.

- | i Extra virgin olive
) 5 Solvent MRMs oil MRMs

:‘ lon m/z prod. CE m/z prod. CE
e S Q0 1612 1342 5 1612 1342 5

- Q1 161.2 1061 10 161.2 106.1 10
L — . _-‘-_ - e Q2 257 1621 5 1612 91 15
}ﬁ\ m M Figure 10. Chromatogram of MRM transitions of triazophos in ACN (A) and

Home Previous Next extra virgin olive oil (B).
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- RSETY : ~ Table 11. ACN solvent-based and
matrix-optimized MRMs in baby
spinach for trans-chlordane.

Solvent MRMs Baby spinach MRMs
:. lon m/z prod. CE m/z prod. CE
.. ': Q0 2718 2369 15 372.8 2659 25
" :: Q1 3728 2659 25 27117 2369 15
r 7 Q2 3748 2658 15 3748 2658 15
W, & W e e e - e A

Figure 11. Chromatogram of MRM transitions of trans-chlordane in

ACN (A) and spinach (B).

A e = © e Table 12. ACN solvent-based and
: i matrix-optimized MRMs in black tea for
: . |I|| acephate.

u Solvent MRMs Black tea MRMs

it o lon m/z prod. CE m/z prod. CE
. ; QW 13 9 15 142 9% 5
e “ Q1 789 47 10 789 47 10
= - Q2 142 9% 5 1249 47 15
m ,—_"_"\\_ L —

Figure 12. Chromatogram of MRM transitions of acephate in
ACN (A) and in black tea (B). Table 13. ACN solvent-based and matrix-optimized MRMs
in extra virgin olive oil, and matrix-optimized MRMs in

jasmine rice for vamidothion.

Extra virgin olive
Solvent MRMs oil MRMs Jasmine rice MRMs

lon m/z prod. CE m/z prod. CE m/z prod. CE
Q0 1419 789 10 145 87 5 145 87 5
Q1 145 87 5 1419 789 10 1419 789 10
Q2 1089 789 5 1089 789 5 1089 789 5
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Figure 13. Chromatograms of MRM transitions of vamidothion in ACN (A), extra virgin olive oil (B), and jasmine rice (C).
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A___ e e o o B___ e Table 14. ACN solvent-based and
b - matrix-optimized MRMs in baby spinach for
— PESTICIDES phenothrin I1.
o , s ¥ Solvent MRMs Spinach MRMs
— Pesticides and Environmental Pollutants lon m/z prod. CE m/z prod. CE
SO AT i i ' | Q0 1229 811 5 1229 811 5
o i i Q1 1829 1681 10 1229 791 20
Application Notes: Q2 1829 1531 15 1829 1681 10
An Optimal Method for the Analysis of - £ o
Pesticides in a Variety of Matrices L. —_-J'_-:h‘_‘: TE———- e -"_"‘_{_ =
Accurately Identify and Quantify One Figure 14. Chromatogram of MRM transitions of phenothrin Il in ACN (A) and
Hundred Pesticides in a Single GC Run spinach (B).
Agilent JetClean Self-Cleaning lon Source
for Pesticides in Food and Feed
Results and Discussion 50 pg/uL. As a result, 90% of all target compounds achieved
3-Part Webinar Series: a calibration curve with a R? >0.990. All analyzed pesticides
Dynamic MRM The 7010A Series Triple Quadrupole GC/MS system can obtained a %RSD of repeated measurements of <30%, and
confirm pesticide residues at the low ppb level even in the 90% of the analyzed pesticides were found to have a limit of
Applying JetClean and Pesticides most complex extracts. The top three to four MRMs for each quantitation (L0Q) < 1.5 pg/pL. A representative selection
Matrix-Optimized MRMs target compound in each of the eight different matrixes of compounds and their calculated values are shown for
were used for all of the analyses. The calibration standards organic honey and baby spinach compared to ACN solvent
were prepared at concentrations ranging from 0.12 pg/pL to (Tables 15-17)

+ Pesticides PCDL for LC/MS

+ Pesticides tVIRM Database for LC/MS
Table 15. A representative selection of compounds and their calculated

+ Pesticides GC/MS DRS Screener values are shown for analysis in acetonitrile.

Compound %RSD IDL., (pg) MDL (pg/pL) iLOQ (pg/pL) %Error
+ MassHunter Pesticides PCDL & Ethoprophos 1113 039 0.41 1.48 5.72
Workflow for GC/QTOF BHC-alpha 9.38 0.33 0.34 1.24 5.51
Dazomet 11.15 0.39 0.41 1.49 6.81
BHC-beta 9.27 0.32 0.34 1.23 5.80
Aminocarb 19.89 0.69 0.74 2.67 6.75
+ DIOXINS AND PAHs Phenanthrene-D10 7.68 0.27 0.28 1.01 5.19
Diazinon 9.63 0.33 0.35 1.27 5.69
2,4-D butyl ester 15.67 0.54 0.58 2.08 6.35
+ VETERINARY DRUGS Chlorpyrifos-methyl 996 035 0.36 132 5.37
Triadimefon 121 0.44 0.46 1.68 5.41
Heptachlor endo-epoxide 9.57 0.66 0.70 2.53 541
+ MYCOTOXINS Flurenol-butyl 909 031 0.33 119 5.47
Chlordane-cis 8.35 0.29 0.31 1.10 5.26
DDT-0,p" 4.42 0.15 0.16 0.59 5.31
Hexazinone 1.7 0.41 0.43 1.56 5.67
Azinphos-ethyl 9.01 0.31 0.33 1.19 5.45
Permethrin, (1R)-trans- 10.89 0.38 0.40 1.43 5.05

A M
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Table 16. A representative selection of compounds and their calculated
values are shown for analysis in organic honey.

Compound %RSD  IDL., (pg) MDL (pg/pL) iLOQ (pg/pL) %Error
Ethoprophos 8.72 0.30 0.29 1.06 311
BHC-alpha 7.83 0.27 0.26 0.94 4.01
Dazomet 438 0.15 0.15 0.55 0.45
BHC-beta 17.19  0.60 0.54 1.96 9.10
Aminocarb 8.40 0.29 0.29 1.03 2.09
Phenanthrene-D10 6.59 0.23 0.22 0.79 4.92
Diazinon 7.33 0.25 0.24 0.86 6.15
2,4-D butyl ester 8.09 0.28 0.26 0.94 7.08
Chlorpyrifos-methyl 7.76 0.27 0.25 0.91 6.42
Triadimefon 426 0.15 0.14 0.50 6.97
Heptachlor endo-epoxide ~ 7.75 0.54 0.49 1.78 8.13
Flurenol-butyl 6.85 0.23 0.22 0.79 6.32
Chlordane-cis 13.08 045 0.41 1.49 9.42
DDT-0,p° 8.78 0.31 0.27 0.98 11.35
Hexazinone 491 0.17 0.16 0.57 7.85
Azinphos-ethyl 1377 048 0.44 1.58 8.53
Permethrin, (1R)-trans- 1025 035 0.34 1.21 5.57

Table 17. A representative selection of compounds and their calculated
values are shown for analysis in baby spinach.

Compound %RSD  IDL.,, (pg) MDL (pg/pL) iLOQ (pg/pL) %Error
Ethoprophos 8.25 0.29 0.30 1.07 3.18
BHC-alpha 7.94 0.28 0.28 1.00 0.16
Dazomet 9.10 0.32 0.32 117 222
BHC-beta 8.76 0.30 0.30 1.10 0.24
Aminocarb 9.76 0.34 0.36 1.31 6.91
Phenanthrene-D10 8.95 0.31 0.31 113 0.49
Diazinon 5.78 0.20 0.20 0.73 0.46
2,4-D butyl ester 19.66  0.68 0.69 249 113
Chlorpyrifos-methyl 7.04 0.24 0.24 0.88 0.20
Triadimefon 10.17 0.35 0.36 1.31 2.95
Heptachlor endo-epoxide  7.17 0.50 0.49 1.77 1.25
Flurenol-butyl 18.80 0.64 0.65 2.35 1.13
Chlordane-cis 2167 075 0.75 2.1 0.14
DDT-0,p" 23.04 080 0.79 2.84 1.84
Hexazinone 7.40 0.26 0.26 0.95 2.10
Azinphos-ethyl 16.08  0.56 0.56 2.04 1.25
Permethrin, (1R)-trans- 22.36 0.77 0.79 2.87 2.56

17


http://www.agilent.com/en/promotions/food-solutions

TABLE OF CONTENTS

— PESTICIDES

— Pesticides and Environmental Pollutants

GC/MS/MS Analyzer

Application Notes:

An Optimal Method for the Analysis of

Pesticides in a Variety of Matrices

Accurately ldentify and Quantify One
Hundred Pesticides in a Single GC Run

Agilent JetClean Self-Cleaning lon Source

for Pesticides in Food and Feed

3-Part Webinar Series:

Dynamic MRM

Applying JetClean and Pesticides
Matrix-Optimized MRMs

+ Pesticides PCDL for LC/MS

+ Pesticides tMRM Database for LC/MS

+ Pesticides GC/MS DRS Screener

+ MassHunter Pesticides PCDL &

Workflow for GC/QTOF

+ DIOXINS AND PAHs

+ VETERINARY DRUGS

+ MYCOTOXINS

A M

Home Previous Next

4Request a quote or contact Agilent

Conclusions

The growing demand on the global agriculture industry has
increased the number of targeted pesticides, and expanded

to include a multitude of different matrixes. Not only are
analytical laboratories faced with time constraints, but they
also face matrix effects that degrade their ability to accurately
identify and quantitate the multitude of target pesticides.
There were 195 target compounds analyzed in eight various
matrixes spanning multiple varieties.

The following observations recognized:

+ Changesin Q0 and Q1, Q2, ... responses are the most
common. These changes merely affect the relative
abundances of the MRMs, which plays a part in method
development for optimum quantitative data analysis.

+ The availability of multiple MRMs per compound allows
a user to discriminate among compounds with similar
transitions, and to select MRMs that fulfill desired ion
ratio confidence limits.

» The main challenges come from extremely large matrix
effects, which are encountered more often in complex
matrixes such as loose leaf black tea or spinach. The
number of usable MRMs for a given target compound can
be reduced, and the shift in retention time can push a
target out of a time segment.

In these cases, great care must be exercised to produce
accurate results for all analytes. Overall, matrix-optimized
MRM transitions aid in lab productivity, improved quant
method generation, and optimal analysis.

The Agilent G9250AA Rev. A.04.00 Pesticides and
Environmental Pollutants (P&EP) Standard MRM Database is
the most comprehensive GC MRM database on the market.
With the evolving market and demand for matrix-optimized
transitions, the Agilent P&EP 4.0 Analyzer includes the
addition of 7,800 matrix-optimized transitions to provide
customers with their optimal pesticides analysis.

Agilent Technologies
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Abstract

A selected target compound list of 195 various pesticides was chosen for the
evaluation of both the traditional time segment (TS) acquisition and the dMRM
acquisition structures. Not only were the MRM acquisition setup procedures
examined, but the acquired data were also evaluated. As sample complexity
increases, the ability to use dMRM will provide laboratories with the capability to
better tackle their large multi-analyte analysis, and to accurately quantify trace
quantities of pesticides from high-throughput methods. The use of dynamic MRM
(dMRM) acquisition method development provides users the ability to achieve

equivalent or better quality data and results by:

* Monitoring the MRM transitions based on the compounds’ retention times as
they elute from GC

+ Reducing the number of MRM transitions active at any given time, allowing for
longer dwell times

+ Optimizing the dwell times to maintain a constant MS cycle time and constant
sampling rate across all peaks

Agilent Technologies
R 19
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Introduction

The global agriculture industry uses over a thousand
different pesticides for the production of food and foodstuffs.
Producers require pesticides to meet the increasing demand
for reasonably priced food. Analytical laboratories are then
strained to evaluate and quantitate hundreds of pesticides

in a single run. Currently, GC/MS/MS MRM analyses use
time segment (TS) acquisition methods. TS methods focus
on specified MRM transitions within a fixed retention time
(RT) window. The more transitions in a time segment, the
lower the dwell time and thus the sensitivity of the data
acquired. Adding new compounds to the method usually
results in redoing the time segments manually, and can

be very time-consuming. Using the automated process of
dynamic MRM (dMRM) acquisition saves a large amount of
method development time. dMRM uses retention time locking
(RLT) of the GC/MS system to set the RT of concurrent
MRM transitions in a RT window. This automated procedure
determines the number of these transitions to group in a

RT window based on dwell criteria entered by the user to
determine optimal sensitivity for the instrument.

Experimental

Sample preparation

Many laboratories focused on pesticide residue analysis

in food commodities routinely use the Quick, Easy, Cheap,
Effective, Rugged, and Safe (QuEChERS) method [1,2]. This
straightforward sample preparation allows for the analysis of
hundreds of pesticides at low concentrations with a single
extraction.

A selection of eight different matrices were analyzed. These
commodities included yellow onion, navel orange, organic
honey, basic cucumber, jasmine rice, fresh leaf baby spinach,
black loose leaf tea, and extra virgin olive oil [3]. Each matrix
was extracted with a specified QUEChERS methodology, in
which various dispersive SPE (dSPE) were used for matrix
cleanup (Table 1).

Instrumentation

All analyses were run on an Agilent 7890B GC equipped
with an Agilent 7693B Autosampler and an Agilent 7010A
Triple Quadrupole GC/MS. Table 2 displays the GC and
backflush parameters, and Tables 3 and 4 show the MS/MS
method parameters for TS and dMRM, respectively. The

GC was configured with a multimode inlet (MMI) equipped
with an 4 mm ultra inert, splitless, single taper, glass wool
liner (p/n 5190-2293). From the inlet, two Agilent J&W
HP-5ms Ultra Inert columns (15 m x 0.25 mm, 0.25 pm;

p/n 19091S-431 Ul) were coupled to each other through a
purged ultimate union (PUU) for the use of midcolumn/post
run backflushing (Figure 1).

Bleed
line
Agilent 7010A
m = = = Triple Quadrupole
15 m column 15 m column GC/MS

Figure 1. Column configuration for an optimal MRM
application.

Table 1. Matrix Selection and Sample Preparation Used for Optimal MRM Application.

Category Matrix Sample Prep

High oil Extra virgin olive oil
Difficult Black loose leaf tea

3 g 0il/7 mL water, EN salts (5982-5650), EMR—L (5982-1010), Polish Pouch (5982-0102), Dry step
3 g tea/7 mL water, EN salts, EN dSPE pigment (5982-5256)

High pigment  Fresh leaf baby spinach 10 g, EN salts, EN dSPE pigment (5982-5356)

High starch Jasmine rice
High water Basic cucumber
High sugar Organic honey
High acid Navel orange

3 g rice/7 mL water, EN salts, EN dSPE Fatty (5982-5156)

10 g, EN salts, EN dSPE General (5982-5056)

5 g honey/5 mL water, EN salts, EN dSPE General (5982-5056)
10 g, EN salts, EN dSPE Fatty (5982-5156)

Clean 15 Yellow onion (not sweet) 10 g, EN salts, EN dSPE Fatty (5982-5156)
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MS Acquisition Method Development

The Agilent MassHunter Pesticide & Environmental Pollutant
MRM Database (Rev. A.04.00) and Matrix Optimized
Transitions [3] were used to develop the MRM acquisition
methods for the evaluation of 195 target pesticides in each
matrix (Figure 2). Both the 40 minute and 20 minute constant
flow methods referenced in the MRM Database were
followed. The top three (highest responding) MRMs for each
compound were selected for analysis.

Table 3. Agilent 7010A Triple Quadrupole GC/MS time
segment (TS) MRM parameters.

Parameter Value

Electron energy 70 eV

Tune atunes.eihs.tune.xmL

EM gain 10

MS1 and MS2 resolution ~ Wide

Collision cell 1.5 mL/min N, and 2.25 mL/min He

Quant/Qual transitions Matrix Optimized

Dwell times
Source temperature
Quad temperatures

Time Segment (TS) specific*
300 °C**
150 °C

+ Pesticides PCDL for LC/MS

+ Pesticides tMRM Database for LC/MS

+ Pesticides GC/MS DRS Screener

+ MassHunter Pesticides PCDL &
Workflow for GC/QTOF
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Figure 2. Screen capture of the top portion of the Target
Compound List from the P&EP MRM Database (A.04.00).

Table 2. Agilent 7890B GC method conditions.
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Parameter Value

MMI Injection mode Hot-splitless

Injection volume 1L

Inlet temperature 280 °C

Carrier gas He, constant flow 1.00 mL/min

(column 2 =1.20 mL/min)
MS transfer line temperature 280 °C

Oven program 60 °C for 1 min
(40 minute method) 40 °C/min to 120 °C, 0 min
5 °C/min to 310 °C, 0 min

Oven program 60 °C for 1 min
(20 minute method) 40 °C/min to 170 °C, 0 min
10 °C/min to 310 °C, 3 min

PUU Backflush settings”

Timing 1.5 min duration during post run
Oven temperature 310°C

Aux EPC pressure ~50 psi

Inlet pressure ~2 psi

* Backflush conditions are optimized for an application method in an
Agilent Laboratory. A 1.5 minute backflush duration may be too short for
other methods; recommendations can be made for a 5 minute backflush
duration.

* All dwells in each TS were given the same value (no value under 10 was
set) to attain a scan rate of ~b scans/sec for the TS.

** The recommended source temperature is 280 °C. The source temperature
here was run hotter due to internal lab settings.

Table 4. Agilent 7010A Triple Quadrupole GC/MS dynamic
MRM (dMRM) parameters.

Parameter Value

Electron energy 70 eV

Tune atunes.eihs.tune.xmL

EM gain 10

MS1 and MS2 resolution ~ dMRM unit

Collision cell 1.5 mL/min N, and 2.25 mL/min He
Quant/Qual transitions Matrix optimized

Dwell times Optimized by dMRM*

Source temperature 300 °C

Quad temperatures 150 °C

* All dwells in each dMRM RT window were given the same value (no value
under 10 was set) to attain a scan rate of ~5 scans/sec for the TS.
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Time Segment Method Development

Time segment acquisition development was completed using
the graphical user interface (GUI) in the MRM Database and
the MassHunter Compound List Assistant (CLA). The Organic
Honey Matrix Optimized MRM Database was used as an
example for the TS method development (Figure 3). After

the Target List was created, the Build MRM Table option
was selected (Figure 4). Two selections are needed for the
development of the MRM Table:

+ Method selection (the 40 minute constant flow method
was selected in this example)

+ Quantifier and qualifier ion selections (Figure 5)
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Figure 3. The GUI Homepage of the Organic Honey Matrix
Optimized MRM Database, used for TS method development.
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Figure 4. Selecting Build MRM Table from the generated
Target Compound List.
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Figure 5. Two selections for MRM Table development:
A) Method Selection (the 40 minute M7412AA method option
was selected here); B) Quant and Qual lon selections.

Once the MRM Table was completed, the Export for CLA
Optimizer option was selected, and the CLA program was
launched. The Database saved this export file as a .csv

file, and was then imported into the CLA (Figure 6). The
optimization parameters were set to use a constant cycle
time of b msec throughout each TS (Figure 7). The RT deltas
can also be edited within the CLA. The method was saved
and loaded into MassHunter GC/MS Data Acquisition (DA)
B.07.05 (Figure 8).
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Figure 6. Exporting the MRM Table to a .csv file for the CLA.
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Figure 7. The acquisition optimization parameters were set to
use a constant cycle time, of 5 cycles/sec, throughout each TS.
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Figure 8. The TS MRM method was saved by
made ready for Agilent MassHunter GC/MS Data Acquisition.
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the CLA, and

Key Elements of TS method development

Typical method development time: ~ 5 minutes

Adding target compounds: One-by-one selection or import
CAS# list

Removing target compounds: One-by-one selection

Adding MRM transitions: Recreation of the MRM
Table from the Target List

Removing MRM transitions: One-by-one selection; must
rerun CLA to re-optimize

Quant and Qualifier selection: Same selection and
amount for each target compound

Use of CLA for method optimization: RT deltas can be
set one-by-one or filled down within columns; dwell
optimization by algorithm or constant cycles/sec
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dMRM Method Development

dMRM acquisition development was completed using the

MS Method Editor within MassHunter Workstation GC/MS
Acquisition Software. From within the MS Parameters of
MassHunter GC/MS Data Acquisition (B.07.05), the Organic
Honey Matrix Optimized MRM Database was imported,

and the 40 minute M7412AA constant flow method was
selected (Figure 9). The MRM Acquisition Method page is
where all of the target compounds for the method are shown
(Figure 10). The Compound Browser was used to locate target

e —
E T Ly e

compounds and their respective MRMs (the same target list
and ions were used as the TS method development). Once
chosen, the MRMs are applied to the Import List (Figure 11).
The Import List maintains all of the target compounds that are
to be used in the method, and their respective MRMs. Once
the target list is finalized, they are imported to the Method
(Figure 12). The Method Acquisition page is where the RT
deltas can be edited, the cycles/sec can be defined, and the
dwell times are optimized (Figure 13). Figure 14 displays a
view of the 20 minute dMRM acquisition method for the same
Target List and respective MRMs.
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Figure 9. The Organic Honey Matrix Optimized MRM Database was imported into the MS Parameters

of Agilent MassHunter GC/MS Data Acquisition B.07.05.
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Figure 10. A blank Agilent MRM Acquisition Method page.
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Key elements of dMRM method development

* Typical method development time: ~5-10 minutes
depending on how detailed the MS method is

* Adding target compounds: One-by-one selection, group
selection, or searching a CAS# list

* Removing target compounds: One-by-one or multiple
selection

* Adding MRM transitions: One-by-one or multiple
selection

* Removing MBRM transitions: One-by-one or multiple
selection removal

* Quant and qualifier selection: Same selection for all or
choice for each target compound

» Use of MassHunter DA for method optimization: RT deltas

can be set one-by-one or filled down within columns;
dwell optimization by algorithm or user-defined settings

Evaluation

The dMRM acquisition method provides users with another
way to set up their MS acquisition method parameters.
Whether the user chooses to use TSs or the dMRM
functionalities, they both aid in achieving optimal analysis.

Figures 15-20 are various selected chromatograms that were

observed and analyzed in both TS and dMRM acquisition
methods.
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Results and Discussion

There are two ways to view the difference in the
chromatographic displays:

« MassHunter Qualitative Analysis Software
(B.07.00 SP1, or later)

+ MassHunter Quantitative Analysis Software
(B.07.01, or later)

Figures 19-26 show a selected representation of the 195
target compounds in various matrices. The concentration
shown for the various target analytes ranged between
180-380 ppb. A higher concentration was used for viewing
ability; further analysis was done showing that 90% of

all target compounds achieved a calibration curve with

R? > 0.990. All analyzed pesticides obtained a %RSD of
repeated measurements of <30%, and 90% of the analyzed
pesticides were found to have a limit of quantitation

(LOQ) £1.5 pg/pL [3].

Ll a;l..lj.n.ll.n.
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Figure 15. Organic honey 40 minute analysis chromatogram of 195 target compounds with three MRM transitions

per compound using the TS MS parameters.
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Figure 16. Organic honey 40 minute analysis chromatogram of 195 target compounds with three MRM transitions
per compound using the dMRM MS parameters.

x107

Figure 17. Organic honey 20 minute analysis chromatogram of 195 target compounds with three MRM transitions
per compound using the dMRM MS parameters.
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Figure 19. Navel orange 20 minute analysis chromatogram of 195 target compounds with three MRM transitions
per compound using the dMRM MS parameters.
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(40 minute method) in Agilent MassHunter Quantitative Analysis.
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Figure 25. Organic honey TS chromatograms (left) and dMRM
chromatograms (right) of selected compounds for RT range
(20 minute method) in Agilent MassHunter Quantitative Analysis
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Figure 26. Organic honey TS chromatograms (left) and dMRM
chromatograms (right) of selected compounds for RT range
(20 minute method) in Agilent MassHunter Quantitative Analysis.
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Conclusions

Standard GC/MS/MS Pesticide methods use TS acquisition
methods with a gain of 10, dwell times of 10 msec, and

2-3 MRMs/compound. The Agilent MassHunter Data
Acquisition’s dMRM functionality for MS acquisition method
development provides users the ability to achieve equivalent
or better quality data and results by:

» Monitoring the MRM transitions based on the compounds’
retention times as they elute from the GC

+ Reducing the number of MRM transitions active at any
given time allowing for longer dwell times

+ Optimizing the dwell times to maintain a constant MS
cycle time and constant sampling rate across all peaks

As sample complexity increases, the ability to use dMRM will
provide laboratories with the capability to better tackle their
large multi-analyte analysis, and to accurately quantify trace
quantities of pesticides from high-throughput methods.
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Abstract

Approximately 200 various pesticides were analyzed in organic honey extract on
the Agilent 7010A Series Triple Quadrupole GC/MS with and without the use of
the Agilent JetClean self-cleaning ion source. The chromatographic peak shape
and baseline improved with the use of JetClean at 0.13 mL/min continuous H,
flow, particularly for the later eluting, higher molecular weight (MW) analytes.
The resulting R? values both with and without JetClean were very comparable.
The MDLs were calculated from 10 replicate measurements of 2.5 ppb spiked
honey extract using a 99 % confidence level. Low ppb MDLs were obtained for
the majority of the analytes using JetClean, with an average of 0.170 ppb MDL
without use of JetClean, and an average of 0.147 ppb with JetClean. The replicate
measurements performed with and without JetClean at 2.5 ppb resulted in
comparable %RSDs. All results identified that the use of a low continuous flow of
H, into the MS source can be considered as an option for maintaining performance

during pesticide analyses.
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Introduction

The global agricultural industry uses over a thousand different
pesticides for food and foodstuffs cultivation. Producers are
compelled to use pesticides to meet the growing demand for
reasonably priced food, resulting in the need for pesticide
residue monitoring in commodities worldwide. Concurrently,
simple sample preparation methods, such as Quick, Easy,
Cheap, Effective, Rugged, and Safe (QUEChERS) are routinely
used for the analysis of food and feed samples, often leaving
a significant amount of matrix in the extracts. Analytical
laboratories are challenged by these matrix residues, which
negatively affect the responses of the analyzed pesticides,
and eventually require source cleaning.

The use of the Agilent JetClean self-cleaning ion source
(JetClean) reduces the time between manual source
cleanings while still allowing for the analysis of complex
samples without losing sensitivity and reproducibility [1].
The JetClean self-cleaning ion source introduces a precisely
measured hydrogen gas (H,) flow into the MS source,
controlled by Agilent MassHunter Data Acquisition Software
(B.07.05). The appropriate H, flow (uL/min) generates
conditions that clean the surfaces of the source, the lenses,
and other components. These actions aid in maintaining

a stable detection environment and provide for response
stability of the pesticides in difficult matrixes. The JetClean is
equipped with two operational modes:

* Acquire and Clean (also known as On-line) mode: H, is
running continuously during the analysis

+ Clean only (also known as Off-line) mode: H, is introduced
only post run or post sequence

Experimental

Sample preparation

Many laboratories focused on pesticide residue analysis

in food commodities routinely use the QUEChERS method
[2,3]. This straightforward sample preparation allows for the
analysis of hundreds of pesticides at low concentrations
with a single extraction. A 5-g sample of organic honey with
5 mL of water was vortexed with two ceramic homogenizers.
Ten milliliters of acetonitrile (ACN) was added, and the
sample was vortexed for 2 minutes. The QUEChERS EN
salts (p/n 5982-5650) were added, and the capped tubes
were placed on a GenoGrinder vertical shaker for 2 minutes,
then centrifuged at 5,000 rpm for 5 minutes. Six milliliters
of the honey extract was transferred to the QUEChERS
dSPE (p/n 5982-5056) general fruit and vegetables. Then,
the extract was vortexed for 2 minutes, and centrifuged at
5,000 rpm for 5 minutes [4].

Instrumentation

All analyses were run on an Agilent 7890B GC equipped
with an Agilent 7693B Autosampler and the Agilent 7010A
Triple Quadrupole GC/MS. Table 1 displays the GC and
backflush parameters, and Table 2 shows the MS/MS method
parameters. The GC was configured with a Multimode Inlet
(MMI) equipped with an 4 mm ultra inert, splitless, single
taper, glass wool liner (p/n 5190-2293). From the inlet, two
Agilent J&W DB-bms Ultra Inert columns (15 m x 0.25 mm,
0.25 pym; p/n 19091S-431 Ul) were coupled to each other
through a purged ultimate union (PUU) for the use of
midcolumn/post run backflushing (Figure 1).

Blecd
line
Agilent 7010A
m x J — x Triple Quadrupole
15 m column 15 m column GC/MS

Figure 1. Column configuration for an optimal MRM application.

Table 1. Agilent 7890B GC Method Conditions

Parameter Value

MMI Injection mode Hot-splitless

Injection volume 1uL

Inlet temperature 280 °C

Carrier gas He, constant flow 1.00 mL/min

(column 2 = 1.20 mL/min)
MS transfer line temperature 280 °C

Oven program 60 °C for 1 minute,
(40-minute method) 40 °C/min to 120 °C, 0 minutes
5 °C/min to 310 °C, 0 minutes

PUU Backflush settings”

Timing 1.5-minute duration during post run
Oven temperature 310°C

Aux EPC pressure ~50 psi

Inlet pressure ~2 psi

*Backflush conditions were optimized for this application method.
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MS Acquisition Method Development

The organic honey matrix-optimized transitions of the

Agilent MassHunter Pesticide & Environmental Pollutant
Enhanced MRM Database (Rev. A.04.00) was used to develop
the MRM method for the evaluation of 195 target pesticides

Agilent JetClean Operation

Previously, the introduction of the H, flow into the MS source
was introduced through an EPC module. The next stage of
Agilent innovative technology, the JetClean self-cleaning ion
source, moves the control of H, flow to the MS (Figure 3).

— PESTICIDES

— Pesticides and Environmental Pollutants

GC/MS/MS Analyzer (Figure 2) [5]. The top three (highest responding) MRMs for This application used JetClean in the Acquire and Clean
each compound were selected for analysis. operation mode for continuous on-line cleaning (Figures 4—6).
Application Notes: The Agilent MassHunter software allowed for the simple
An Optimal Method for the Analysis of Table 2. Agilent 7010A MS/MS Parameters setup and operation of the process, all controlled in the MS
S . ) domain.
Pesticides in a Variety of Matrices Parameter Value
Accurately Identify and Quantify One Electron energy 70eV ! . ’ , .
Hundred Pesticides in a Single GC Run Tune atunes.eihs.tune.xmlL i, = T —
. . EM gain 10 - WAl e it L
Agilent JetClean Self-Cleaning lon i ] A et S 13 mai g R
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He :'. :—- — ":::: :: Bl T il |
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H, flow (mL/min) 0.13 mL/min** B =
S i p— - =
+ Pesticides PCDL for LC/MS * All dwells in each TS were given the same value (no value under N i s
10 was set) to attain a scan rate of ~5 scans/sec for the TS 1 g =
.. "W - —— (LR P
+ Pesticides tIMIRM Database for LC/MS ** H, flow (mL/min) was set at the lowest achievable flow [ gy _ten
+ Pesticides GC/MS DRS Screener Figure 2. Screen capture of the top portion of the Target Compound List

from the Agilent P&EP MRM Enhanced Database (A.04.00).
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Figure 3.

View of Agilent MassHunter Data Acquisition Triple Quadrupole MS Tune (B.07.05) and the Agilent JetClean Gas Control.
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Chromatographic Performance
The following chromatograms (Figures 7—13) show analytes

— PESTICIDES eluting throughout the 40-minute chromatographic run
at ~2.5 ppb in organic honey (concentration varies by
— Pesticides and Environmental Pollutants compound). The chromatograms are of target compounds and
GC/MS/MS Analyzer their respective matrix-optimized MRM transitions with and
without the use of JetClean. Chromatographically, the use of
Application Notes: JetClean was seen to improve peak shape and the baseline

o @i e e e el e e of on the later-eluting, higher molecular weight (MI\W) analytes.

Pesticides in a Variety of Matrices
Accurately ldentify and Quantify One

Hundred Pesticides in a Single GC Run XH; A x10¢ B
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S S 1 157.0 = 77.0 1.84 157.0 > 77.0
ource for Pesticides in Food and Feed 0.8] 157.0 - 75.0 I 1] 157.0>75.0
0.7] f 1]
3-Part Webinar Series: 061 [ 191
0.51 ]
Dynamic MRM 0.4 |l ;2
Applying JetClean and Pesticides 0.3] 0'6i
: o 0.2 o
Matrix-Optimized MRMs 01l 0.41
. I——— 0.21
o 44 45 4.6 47 44 45 46
+ Pesticides PCDL for LC/MS Time (min) Time (min)
Figure 7. Example chromatograms for DBCP (in organic honey) without Agilent JetClean (A)
+ Pesticides tMRM Database for LC/MS and with Agilent JetClean Acquire and Clean at 0.13 mL/min (B).
+ Pesticides GC/MS DRS Screener <105 <104
- === = A 5.0/ B
5.0
- 2g 1240890 4.81 124.0 > 89.0
+ MassHunter Pesticides PCDL & 4] 1240630 4.2] 124.0 >63.0
21 108.9 > 78.9 3g] ""108.9>78.9 ~0
Workflow for GC/QTOF gi 34 |
3:0, 3.0 /0_ rl_o
261 2.6 0 m
2.2 2.2
+ DIOXINS AND PAHs 1o 14 f d
1.0{ £ 1.04
0.6 e 12 _/ﬂ'k
0.2 e 0.2 sy
+ VETERINARY DRUGS 1175 11.80 1185 11.90 11.95 12.00 12.05  11.75 1180 11.85 1190 11.95 12,00 12.05
Time (min) Time (min)

Figure 8. Example chromatograms for heptenophos (in organic honey) without Agilent JetClean (A) and
with Agilent JetClean Acquire and Clean at 0.13 mL/min (B).

+ MYCOTOXINS

A M

Home Previous Next

4Request a quote or contact Agilent



http://www.agilent.com/en/pr