. Agilent Triple Quadrupole LC/MS

Quantitation of Pesticides

Workflow Guide #

Develop LC/MS/MS method E

Analyze samples

.

Retention times known and

Prepare pesticide standards part of the Dynamic MRM

Import transitions and

retention times to create Prepare
database Dynamic MRM method samples
Retention times to be Develop static MRM — Develop Dynamic MRM *
determined method method
l l Run standards
and samples
Analyze
ticides t
Prepare the pj;‘::ﬂi;:
LC/MS system

retention l
times Perform

quantitation

. and review
Use Update l
"= results
_ P Method to
instrument i
import J
parameters, retention
except MRM i
times
J l Print report
Use MH Quant
Import MRM 2
¢ to extract
transitions remainin
from pesticide i ;
retention
database

! "

Run Optimizer

to get Create final
remaining Dynamic

MRM MRM method
transitions




Notices

© Agilent Technologies, Inc. 2011

No part of this manual may be reproduced in
any form or by any means (including elec-
tronic storage and retrieval or translation into
a foreign language) without prior agreement
and written consent from Agilent Technolo-
gies, Inc. as governed by United States and
international copyright laws.

Manual Part Number
5990-7073EN

Edition
Revision A1, June 2011
Printed in USA

Agilent Technologies, Inc.
5301 Stevens Creek Blvd.
Santa Clara, CA 95051

Acknowledgements

Microsoft is either a registered trademark or
trademark of Microsoft Corporation in the
United States and/or other countries.

Adobe is a trademark of Adobe Systems
Incorporated.

Warranty

The material contained in this document is
provided “as is,” and is subject to being
changed, without notice, in future editions.
Further, to the maximum extent permitted by
applicable law, Agilent disclaims all warran-
ties, either express or implied, with regard to
this manual and any information contained
herein, including but not limited to the
implied warranties of merchantability and
fitness for a particular purpose. Agilent shall
not be liable for errors or for incidental or
consequential damages in connection with
the furnishing, use, or performance of this
document or of any information contained
herein. Should Agilent and the user have a
separate written agreement with warranty
terms covering the material in this document
that conflict with these terms, the warranty
terms in the separate agreement shall con-
trol.

Technology Licenses

The hardware and/or software described in
this document are furnished under a license
and may be used or copied only in accor-
dance with the terms of such license.

Restricted Rights

If software is for use in the performance of a
U.S. Government prime contract or subcon-
tract, Software is delivered and licensed as
“Commercial computer software” as defined
in DFAR 252.227-7014 (June 1995), or as a
“commercial item” as defined in FAR
2.101(a) or as “Restricted computer soft-
ware” as defined in FAR 52.227-19 (June
1987) or any equivalent agency regulation or
contract clause. Use, duplication or disclo-
sure of Software is subject to Agilent Tech-

nologies’ standard commercial license terms,

and non-DOD Departments and Agencies of
the U.S. Government will receive no greater
than Restricted Rights as defined in FAR
52.227-19(c)(1-2) (June 1987). U.S. Govern-
ment users will receive no greater than
Limited Rights as defined in FAR 52.227-14
(June 1987) or DFAR 252.227-7015 (b)(2)
(November 1995), as applicable in any tech-
nical data.

Safety Notices

A CAUTION notice denotes a hazard. It
calls attention to an operating
procedure, practice, or the like that, if
not correctly performed or adhered to,
could result in damage to the product or
loss of important data. Do not proceed
beyond a CAUTION notice until the
indicated conditions are fully understood
and met.

A WARNING notice denotes a hazard. It
calls attention to an operating
procedure, practice, or the like that, if
not correctly performed or adhered to,
could result in personal injury or death.
Do not proceed beyond a WARNING
notice until the indicated conditions
are fully understood and met.



Contents

1 Before You Begin 5
Introduction 6
Required Items 10

2 Developing the Data Acquisition Method 13
Prepare pesticide standards 14

Develop the preliminary static MRM method 16
Develop the final Dynamic MRM method 28

3 Analyzing Samples 39

Prepare samples 40

Acquire data for standards and samples 43
Perform quantitation and review results 46
Print a report 47

4 Reference Information 49
Required supplies and chemicals 50
References 52






Develop LC/MS/MS method

[}
1
Prepare pesticide standards ::
\

Retention times to be

determined

Retention times known and
part of the Dynamic MRM

database

Develop static MRM
method

Prepare the
LC/MS system

Set up
instrument
parameters,
except MRM

Import MRM
transitions
from pesticide
database

Run Optimizer
to get
remaining
MRM
transitions

Import transitions and
retention times to create
Dynamic MRM method

Develop Dynamic MRM
method

Analyze
pesticides to
determine
retention
times

Use Update
Method to
import
retention
times

Use MH Quant
to extract
remaining
retention

times

Create final
Dynamic
MRM method

Analyze samples

Prepare
samples

Run standards
and samples

Perform
quantitation
and review

results

Print report




Introduction

What are MRM and Dynamic
MRM?

Pesticide analysis in food and environmental samples is a challenge because you
need low detection limits and you often must monitor large numbers of compounds.
Triple quadrupole mass spectrometry (MS) systems are frequently used for this anal-
ysis because of their high sensitivity and specificity.

This manual outlines an efficient way to do pesticide quantitation by liquid chroma-
tography (LC) with triple quadrupole MS detection. It describes use of Agilent LC/
MS systems that deliver robust, sensitive analyses, as well as Agilent software tools
that accelerate method development and sample analyses.

This guide describes the workflow (shown on the previous page) to use an Agilent
6400 Series Triple Quadrupole LC/MS System with Agilent MassHunter Workstation
software to do high-sensitivity multi-residue pesticide quantitation. The manual
describes development of multiple reaction monitoring (MRM) and Dynamic MRM
methods (part A of the workflow), as well as sample analysis (part B).

Once you have developed a Dynamic MRM method, you can use Agilent Mass-
Hunter Optimizer to save the retention times and compound-specific triple quadru-
pole settings to a database. The next time you need to analyze the same pesticides
under the same LC conditions, you can import the settings from the database, which
saves significant time. These steps are highlighted within the dashed line in the dia-
gram.

Similarly, Agilent provides a pesticide database for triple quadrupole analyses that
you can use to eliminate some of the method development steps shown in the work-
flow.

While you can use this guide to set up an LC/MS/MS analysis of many types of
pesticides in many matrices, it is not a compendium of sample preparation and LC
methods. It focuses primarily on setup of the triple quadrupole MS analysis.

You can use this workflow as a roadmap for any analysis that requires multi-residue
quantitation using Dynamic MRM on the Agilent 6400 Series Triple Quadrupole LC/
MS System. While written specifically for pesticides, most of the concepts apply to
other types of analyses.

During an MRM analysis, the first quadrupole (MS1) in the triple quad selectively
passes a precursor ion from the analyte of interest. The precursor ion fragments in
the hexapole collision cell. The second quadrupole (MS2) passes to the detector
only the selected product ions produced by collisions of the precursor ion.
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Figure 1 MRM analysis with an Agilent triple quadrupole MS

To confirm the presence of a pesticide, you typically monitor two MRM transitions
(precursor-product ion combinations) for each analyte of interest. You then confirm
the pesticide by a combination of retention time and correct ion ratios.

As you increase the number of analytes that the instrument monitors by MRM, the
sensitivity decreases because the system must cycle among more signals. When
you need to analyze hundreds of pesticides, you can set up time segments and mon-
itor a subset of the analytes in each time segment. However, this can be tricky
because you must ensure that each analyte is fully eluted within a time segment. A
shift in retention time may cause you to repeat the analysis. Also, the sensitivity is
reduced when peaks are eluted close together, forcing you to monitor a large num-
ber of analytes within a given time segment.

Dynamic MRM solves these problems. With Dynamic MRM, the triple quadrupole
monitors each analyte only in a short window (for example, 1 min) around the reten-
tion time of the analyte. Throughout the run, the Agilent MassHunter Data Acquisi-
tion program constantly updates the list of analytes that it monitors.

Dynamic MRM makes it easier to develop methods, and to modify them to add more
analytes. The instrument spends more time monitoring each analyte, which
increases sensitivity.

A key advantage of Dynamic MRM is that you set the cycle time and the program
sets dwell times accordingly. Cycle time determines the number of points across a
peak—a very important parameter for good quantitation and peak representation.

If you need a general introduction to triple quadrupole (QQQ) mass spectrometry
before you begin, see the Agilent 6400 Series Triple Quad LC/MS System Concepts
Guide (Agilent publication G3335-90069, Sixth Edition, May 2009). The following sec-
tions are especially useful:

* “How a triple quadruple mass spectrometer works”

* “How Dynamic MRM works”

You may also view an online video that describes how a triple quad works.
For more information about Dynamic MRM, see the following:

* “Multi-Residue Pesticide Analysis with Dynamic Multiple Reaction Monitoring
and Triple Quadrupole LC/MS/MS — Fast and Effective Method Development


http://www.chem.agilent.com/Library/usermanuals/Public/G3335-90069_QQQ_Concepts.pdf
http://www.chem.agilent.com/en-us/products/instruments/ms/6410triplequadrupolelcms/pages/gp56595.aspx

Using an Application Kit and a Pesticides Compound Parameter Database” (Agi-
lent application note 5990-4253EN, October 2009)

* “New Dynamic MBRM Mode Improves Data Quality and Triple Quad Quantification
in Complex Analyses” (Agilent application note 5990-3595EN, June 2009)

This manual gives links to most references. If you have an
electronic copy of this manual, you can easily download the
documents from the Agilent literature library. Look for and
click the blue hypertext; for example, you can click the library
link in the previous sentence.

If you have a printed copy, go to the Agilent literature library at
www.agilent.com/chem/library and type the publication
number in the Keywords box. Then click Search.

Chapter 4 contains a complete list of references.

If you need to quantitate pesticides, this workflow has many benefits:

» Extremely high sensitivity

+ Very selective analysis, with only a small chance of false positive results

« Ability to monitor hundreds of pesticides in a single LC run

+ Ability to add new pesticides to the method, to meet emerging needs

+ Excellent quantitative results (provided that you run appropriate standards,
matrix-matched standards, internal standards, and quality control samples)

Many food matrices cause ion suppression, and matrix-
matched standards compensate for this phenomenon. For
environmental analyses, it is not possible to have matrix-
matched standards.

This workflow helps you quantitate the pesticides you analyze; however, it does not
give you information about other sample components. If you need a pesticide screen
that gives full sample characterization and lets you reanalyze the data for new pesti-
cides weeks or years later, then a time-of-flight (TOF) or quadrupole-TOF (Q-TOF) LC/
MS analysis may be a better choice for you. Agilent offers two types of MS systems
for this purpose:

+ Agilent 6200 Series Accurate-Mass TOF LC/MS systems

+ Agilent 6500 Series Accurate-Mass Q-TOF LC/MS systems


http://www.chem.agilent.com/Library/applications/5990-4253EN.pdf
http://www.chem.agilent.com/Library/technicaloverviews/Public/5990-3595en_lo%20CMS.pdf
http://www.chem.agilent.com/en-US/Search/Library/Pages/default.aspx

Safety Notes

Always take proper precautions when you use and dispose
of solvents, pesticides, and other chemicals. Read the mate-
rial data safety sheets supplied by the vendors.

When you disconnect LC columns or fittings, solvents may
leak. Use appropriate safety procedures (for example, gog-
gles, safety gloves and protective clothing), especially when
you use toxic or hazardous solvents. Read the material data
safety sheets supplied by the solvent vendors.

Read, understand, and meet conditions of all warnings in the
Agilent 6400 Series Triple Quad LC/MS Maintenance Guide.

Read, understand, and meet conditions of all cautions in the
Agilent 6400 Series Triple Quad LC/MS Maintenance Guide.
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Figure 2 The workflow requires an Agilent LC and an Agilent 6400 Series Triple
Quadrupole LC/MS System.

To do this workflow, you need:

+ One of the following LCs:

+ Agilent 1220 Infinity LC

+ Agilent 1260 Infinity LC

+ Agilent 1290 Infinity LC

+ Agilent 1200 Series LC system

+ Agilent 1200 Series Rapid Resolution LC system

Agilent 6400 Series Triple Quadrupole LC/MS System

Agilent MassHunter software:

+ Agilent MassHunter Data Acquisition for QQQ version B.04.00

+ Agilent MassHunter Optimizer version B.04.00 (installed with MassHunter
Data Acquisition for QQQ version B.04.00)

+ Agilent MassHunter Quantitative Analysis software version B.04.00

The retention times in the Agilent Triple Quadrupole LC/MS
Pesticide Application Kit (G1733AA) were determined with the
Agilent 1200 Series Rapid Resolution LC (RRLC) system and
the Agilent 1290 Infinity LC System. If you want to use the
retention times, then you need one of these LCs. However, you
may use the Agilent 1260 Infinity LC System in place of the
1200 Series RRLC, because Agilent engineered the 1260 Infin-
ity LC for full backwards compatibility.

These LCs operate at higher pressure and enable better reso-
lution, which allows you to analyze more pesticides in a single
method and helps to separate pesticides from matrix com-
pounds that can cause ion suppression.

10



The exercises in the next two chapters assume that:

« All instruments have already been installed and are working to specifications.

» You have some experience with pesticide analysis.

* You have been trained on the instrumentation and software. For example, you
have taken an operator course at an Agilent training center or you have been
trained on-site by an Agilent instructor (Application Engineer or consultant).

The Agilent Pesticide Dynamic MRM Database—available with the Agilent Triple
Quadrupole LC/MS Pesticide Application Kit (G1733AA)—is optional for this work-
flow. However, this kit speeds method development, especially when you need to
analyze for a large number of pesticides.

The database in the kit contains more than 600 pesticides and 150 forensic com-
pounds monitored throughout the world. It includes compound names, optimized
MRM transitions, fragmentor voltages, collision energies, and retention times. A
support disk contains the methods that were used to produce the retention times.

The database kit has the following advantages:
+ Rapid set-up of methods for hundreds of pesticides
* Ability to add new compounds to the database, to meet changing needs

For more information, read “Pesticide Dynamic MBRM Compound Database for
Screening and Identification Using the Agilent Triple Quadrupole LC/MS Systems”
(Agilent application note 5990-4255EN, April 2010).

Use of the Agilent Pesticide Dynamic MRM Database does not
free you from the need to run standards, do method validation,
and use a good quality assurance/quality control (QA/QC) pro-
gram.

See “Required supplies and chemicals” on page 50.

1"


http://www.chem.agilent.com/Library/technicaloverviews/Public/5990-4255EN.pdf
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Prepare pesticide

In this exercise, you choose an initial LC/MS/MS method. Then you prepare all the

esticide standards you need for method development and sample analysis.
standards P y P ple analy
: Develop LC/MS/MS method
Import transitions and
Prepare pesticide standards =& —= retention tim
Dynamic MBRM meth
> Develop static MRM method = °VeI0P Dynamic i
method
1. Choose an initial LC/MS/ + Do one of the following:

MS method for data
acquisition.

2. Purchase standards and
solvents, if you have not
already done so.

+ If you have the Agilent Pesticide Dynamic MRM Database, search the data-
base for the pesticides you will analyze. If they exist in the database and reten-
tion times are listed, Agilent suggests to use the LC/MS method referenced in
the database. (Retention times are LC-specific. See note on page 10.)

» Choose one of the methods from the appendix of Agilent application note
5990-4253EN, “Multi-Residue Pesticide Analysis with Dynamic Multiple Reac-
tion Monitoring and Triple Quadrupole LC/MS/MS — Fast and Effective
Method Development Using an Application Kit and a Pesticides Compound
Parameter Database.”

» Choose an LC/MS method from another source, or create one yourself.

If you choose the first option, be aware that multiple methods were used to collect
the retention times in the database. Retention times apply only to the method for
which they were collected.

The MassHunter Pesticide Dynamic MRM Database Kit Support Disk contains the

methods referenced in the database, as both MassHunter method files and Adobe®
PDF files.

To learn about searches of the database and import of compounds into methods, see
“Pesticide Dynamic MRM Compound Database for Screening and Identification
Using the Agilent LC/MS Triple Quadrupole Systems” (Agilent application note
5990-4255EN, April 2010).

a Read the all of the steps in the next task to determine which standards you need
to purchase.

b Purchase the standards and solvents.

14
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Prepare stock standards of
individual pesticides.

Prepare working standards
of individual pesticides, for
use with the Agilent
MassHunter Optimizer
program.

Prepare standard(s) that
you will use to determine
(or confirm) retention times
for the Dynamic MRM
method.

Prepare additional
standards required for your
protocol.

5. Refrigerate the standards.

a Prepare individual standards at a concentration of about 1 ng/pL. You will inject 2
uL, for a total of about 2 ng on-column. (If you have the Agilent 6490 Triple Qua-
drupole LC/MS System, prepare the standards at 100 pg/uL and inject 2 pL.)

b You will use these standards for “Use MassHunter Optimizer to determine
remaining MRM transitions” on page 22.

If you have the Agilent Pesticide Dynamic MRM Database, you only need to prepare
this set of standards for pesticides that are not in the database. (You still need to
prepare the other standards in this exercise, for example, those in step 4.)

Some pesticides may need higher or lower concentrations. The concentration
should give you a good response, but not be so high that you see carry-over.

a Note any isobaric or nearly isobaric pesticides, and prepare them in separate mix-
tures.

b Prepare pesticide mixture(s) such that the concentration of each pesticide is
about 100 ng/mL (100 pg/pL) in acetonitrile. You will inject 1 to 5 pL. (For the
6490 Triple Quadrupole, inject 1 pL.)

¢ You will use these standards for “Analyze pesticides to determine retention
times” on page 29.

It is important to prepare a standard that gives a good response for all MRM transi-
tions, because that allows you to set up the Dynamic MRM method more efficiently.

Additional standards may include:
+ Calibration standards
+ Internal standards
» Standards used to spike samples/determine recoveries

You will use these standards when you analyze samples (Chapter 3).

Some pesticides precipitate if diluted in solvent that contains a high percentage of
water. In these cases, Agilent recommends that you use an autosampler program to
dilute the sample before injection onto the column. For example, you may use a
stacked (“sandwich”) injection to successively draw aliquots of water, nonaqueous
standard, and more water.

15



DEVEIOP the preliminary In this exercise, you develop one or more preliminary static MRM methods with sin-
Stﬂtic MRM method gle tlme-segments..You will use these static M.RM methods as a starting point to
develop the Dynamic MRM method that you will use to analyze samples.

I Develop LC/MS/MS method

Prepare the
LC/MS system

Set up
instrument
parameters,
except MRM

Import MRM
transitions
from pesticide
database

Run Optimizer
to get
remaining
MRM
transitions

Prepare the LC/MS system

1. Prepare LC solvents. a Prepare the aqueous and organic mobile phases for the method you chose under
“Prepare pesticide standards” on page 14.

b Put the solvent bottles on the LC.

16



2. Start the MassHunter Data

Acquisition program.

3. Prepare the LC modules.

4. Prepare the Agilent 6400

1.

Series Triple Quadrupole
LC/MS System.

Enter values for all the LC
modules.

* Double-click the MassHunter Data Acquisition icon.

If you need help, see Step 1 in the “Getting Started” section of the Agilent 6400
Series Triple Quad LC/MS System Quick Start Guide (Agilent publication G3335-
90077, Eighth Edition, January 2010).

a Switch the LC stream to waste (or disconnect it from the MS).
b Purge the LC pump.

¢ Install the column and condition it as described in the column instructions
included in the column package.

d Set up to view real-time parameter values (actuals).

e Set up to display real-time plots.

If you need help, see Step 2 in the “Getting Started” section of the Agilent 6400
Series Triple Quad LC/MS System Quick Start Guide.

It is very important to purge solvent channels A and B because trapped air causes
irreproducible retention times for analytes.

a Do a Checktune, or if necessary do an Autotune.
b Switch the LC stream to MS.

¢ Start the flow at initial method conditions.

d Monitor the MS baseline and spectral displays.

If you need help, see Step 3 in the “Getting Started” section of the Agilent 6400
Series Triple Quad LC/MS System Quick Start Guide.

This task gives you the basic steps to set up an LC/MS method with the Mass-
Hunter Data Acquisition program. If you need more details and practice, see the Agi-
lent MassHunter Workstation Software — Data Acquisition for 6400 Series Triple
Quadrupole LC/MS Familiarization Guide (Agilent publication B3335-90059, Third
Edition, May 2009).

* In the MassHunter Data Acquisition program, click each LC tab and enter values
from the method you chose in step 1 on page 14.

+ If you have the Agilent Pesticide Dynamic MRM Database, and you want to use
the retention times for your Dynamic MRM method, enter the LC settings from
the method that is listed in the database, or load the method listed in the data-
base. (Methods are on the Support Disk for the kit.)

17
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2. Enter triple quadrupole MS
parameters.

3. Save the method.

If you need help, see Step 4 in the “Getting Started” section of the Agilent 6400
Series Triple Quad LC/MS System Quick Start Guide (Agilent publication G3335-
90077, Eighth Edition, January 2010).

a Click the MS QQQ tab and enter values from the method you chose in step 1 on
page 14.

b For Scan Type (under Time segments), select MRM.

If you need help, see Step 4 in the “Getting Started” section of the Agilent 6400
Series Triple Quad LC/MS System Quick Start Guide.

A Dynamic MRM method allows only a single time-segment. If you need to divert
the LC flow to waste at the beginning of the analysis, activate the
“SCP_MSDivertValveToWaste” script in the Properties tab. The script diverts the LC
flow to waste until the start time specified for the Dynamic MRM segment.

a Click File > Save As > Method.
b Give the method a name and click OK.

¢ If you need to analyze more than 50 pesticides (or 100 transitions), save multiple
copies of the method.

At this point, the method has no MRM transitions. You will add those in the next two
tasks.

You will add up to 50 pesticides (100 transitions) to each copy of the method.

The 50-compound limit is based on 5-second peak widths and

the desire to have a maximum cycle time of 0.5 sec (10 points

across a peak).

+ If your peaks are narrower, reduce the number of com-
pounds in your method.

* If your peaks are wider, you may increase the number of
compounds in your method.

When you analyze pesticides by MRM with the Agilent 6400 Series Triple Quadru-

pole LC/MS System, you can use Autotune settings for most of the MS parameters.

However, on any triple quadrupole instrument, some parameters are compound-spe-

cific. On the Agilent systems, they are:

* MRM transitions (precursor ion/product ion pairs)

» Fragmentor voltage that gives best sensitivity for the precursor ion (except for the
6490 Triple Quadrupole, where fragmentor voltage is not compound-dependent)

» Collision energy (in the hexapole collision cell) that gives greatest response for
each product ion

You can determine these parameters experimentally, by analysis of each pesticide.
However, it is much easier to simply import the correct settings from a database.

18
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In this exercise, you import MRM transitions, fragmentor voltages, and collision
energies from the Agilent Pesticide Dynamic MRM Database, which is available
when you purchase the Agilent Triple Quadrupole LC/MS Pesticide Application Kit.
If you do not have this kit, go to “Use MassHunter Optimizer to determine remaining
MRM transitions” on page 22.

The database also includes pesticide retention times, and shows the method that
produced each retention time. If you reproduce the LC method exactly, you can
import and use these retention times. However, you still need to run standards to
confirm that you get the same retention times. If the database lacks retention times
for some pesticides of interest, you will determine those in the next task.

Retention times in the database were collected with multiple
methods, and they apply only for the method for which they
were collected. If you choose to replicate method A from the
database, you may import MRM transitions, fragmentor volt-
ages, and collision energies for pesticides that were analyzed
using method B, but do not import the retention times for
method B.

More information is available in “Pesticide Dynamic MRM Compound Database for
Screening and Identification Using the Agilent Triple Quadrupole LC/MS Systems”
(Agilent application note 5990-4255EN, April 2010).
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Figure 3  The Agilent Pesticide Dynamic MRM Database contains the compound-

specific settings for Agilent triple quadrupole LC/MS analysis. Note that the Frag
column does not appear for the 6490 Triple Quadrupole.

Open MassHunter Data
Acquisition, if it is not
already open.

Load the method you created in “Set up LC/MS parameters, except for MRM
settings” on page 17.

Load your method.

If you have the Agilent Pesticide Dynamic MRM Database, import MRM transitions.
You can import as many as you want, but assuming 5-sec chromatographic peak
widths, Agilent recommends importing up to 50 pesticides (or 100 total transitions).
See the note on page 18.

Import MRM transitions.

a In the MassHunter Data Acquisition program, click the MS QQQ tab.
b Click the Acquisition tab.

In the MS QQAQ tab, make sure the Scan Type is set to MRM. (Set it to Dynamic
MRM only if you want to import the retention times as well as transitions.)

Right-click an empty area on the Acquisition tab, then click Import from Opti-
mizer.
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Database Browser

e In the Database Browser, open the MassHunter Pesticide Dynamic MRM Data-
base.

f Import the required MRM transitions from the database. If you want to import all
pesticides that were acquired with a particular method (so you can use all their
retention times), filter the database by method, as shown below.

Flz Edt View
= WM WS
Search/Fier || Import List
Filter Compounds Sesch Compounds
W Enabie Fiters Search Test Columng
™ Optimized Compounds F} Select Cohumnz e
[] Project Hame
™ Date From | =| To | | [] Compound Name
[] Fosmula
[ Group Hame AND IN O mMw
2 [] Groups
I Project Nams O cas
Chemical Class
¥ Method BaseNeutial Pesticides Test Mo_DMRM.m v S R e
— 5 ity b
Polarity | =] [ Usges Lint
[~ Match entire word for each string
I~ Show A8 Records Select ITop tansiions. Use & Abundance ( Responte Factor Add to Impert List Seach
[0 Compound Name Formda Mw Polarty Species Precurso Product Frag CE RT RTVA
» || Aminocarb C1HIEN202 208 26| Positive [MsH}+ 2091 1371 120 20 3409
]| Aminocarb C11HIEN202 208,26] Positive | Mo 2091 1521 120] 10] 3409
] Auagine CBH14CNS 21568| Positive [ 2161 1741] 120 15 8282
] Atrazine CEH14CNS 215.68| Positive | MaH}o 2161 12| 120 20| 8262]
Figure 4  To import all retention times associated with a particular method, first

4. Set the dwell time.

filter the database by method. Note that the Frag column does not appear for the
6490 Triple Quadrupole.

For details on importing MRM transitions, see “To create an MRM method to run
your own sample” in the “Getting Started” section of the Agilent G1733AA Mass-
Hunter Pesticide Dynamic MRM Database Kit Quick Start Guide (Agilent publication
5990-5742EN, Second Edition, May 2010).

To filter the database and search for compounds, see the “Setting Up Compounds
and Working with Databases” section in the Agilent G3793AA MassHunter Opti-
mizer Quick Start Guide (Agilent publication G3793-90003, Third Edition, January
2010).

For more information about import of MRM transitions, read technical note 5990-
4255EN.

For 50 compounds with 2 transitions each, use a 2 msec dwell time. For peaks
that are 5 sec wide, this gives about 10 points across the peak and a cycle time of
500 msec.

If you have fewer compounds or wider peaks, set a longer dwell time (for exam-
ple, 5 msec) because that will give better ion statistics.

For a static MRM experiment (such as the one you set up in this task), you set the
dwell time and the program calculates the cycle time.
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5.

6.

Save the method.

If necessary, repeat this
task with additional
methods.

If you imported retention
times from the database,
analyze pesticide standards
to confirm the retention
times.

For a Dynamic MRM experiment (such as the one you set up in a later task), you set
the cycle time and the program calculates the dwell times.

a Click File > Save As > Method.

b Give the method a name and click OK.

Because you do not know the compound retention times, each method has a single
time segment and should have no more than about 100 MRM transitions (or 50 pes-
ticides with two transitions each). See the note on page 18.

a Use the method you saved in step 5 to run a standard at a concentration such
that all pesticides are detected (typically 100 pg/pL, with a 1- to 5-uL injection).

b If the retention times differ by a small amount, use the Update Method command
to update the retention times. See “Import retention times to create the Dynamic
MRM method (Update Method)” on page 30.

¢ If pesticides are not detected, increase the retention time window and rerun the
standard to determine the shift in retention time.
* A window of 5 min is sufficient for this experiment.
» Check the method with the Dynamic MRM Viewer to make sure you still have
a minimum dwell time of 2 msec. The viewer will highlight in red any problem.
 If all pesticides are detected, use the Update Method command with this data
file to update the retention times.

If any of the pesticides you imported did not have a retention time in the database, in
the Acquisition tab of MassHunter Data Acquisition, you will see Ret Time (min) =
0 and Delta Ret time = 0, which means they are measured for the entire time. In this
case, do the steps in “Develop the final Dynamic MRM method” on page 28 for
these pesticides.

In this exercise, you use the MassHunter Optimizer software to determine the best
triple quad settings for MRM analysis of any remaining pesticides that you need to
analyze. You do this task under these conditions:
* You do not have the Agilent Pesticide Dynamic MRM Database
* You do have the database, but either
* You need to determine compound-specific settings for additional pesticides, or
* You wish to reoptimize the MRM analysis for some pesticides because you
need utmost sensitivity or you have changed your mobile phase or modifiers
(which can change the predominant precursor ion)

MassHunter Optimizer software provides a way to automatically optimize the MRM

parameters for each compound analyzed on the Agilent 6400 Series Triple Quadru-

pole LC/MS System. Specifically, it automates the:

+ Selection of the best precursor ion

+ Optimization of the fragmentor voltage for each precursor ion (except for the 6490
Triple Quadrupole, where the fragmentor voltage is not compound-specific)

+ Selection of the best product ions
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1.

Prepare for on-column or
flow injection analysis.

+ Optimization of collision energies for each transition

lon Breakdown Profile

Production 1

i

Product ion 2

ft

Production 3

5000 L
0000 Production 4
50004 |
0 12 14 16 18 20 22 24 25 28 30 32 34 35 33 40 42 44 45 43 50 52 54 56 5% G
Collision Energy
Calision Mew Callision Apply manual selection to
Froduct mz Energy Abundance Energy ® Allions

() Selected ion

Load Optimizer D efault(s]

Figure 5  MassHunter Optimizer software quickly finds the best parameters, such
as collision energy, for a given pesticide. This figure shows the ion breakdown pro-
file from a single-compound optimization.

For more information, see “MassHunter Optimizer Software for Automated MRM
Method Development Using the Agilent 6400 Series Triple Quadrupole Mass Spec-
trometers” (Agilent 5990-5011EN, February, 2010).

a Switch the LC stream to waste.

b Do one of the following:
* Install and condition a short column that will give you a peak width baseline-
to-baseline of about 12 to 15 sec.
+ Install and flush a 5-meter length of .010"-id PEEK tubing, which will give a 30-
sec peak at a typical LC flow rate of 0.3 mL/min.

For examples of short columns and cartridges, see Optimizer-recommendations.pdf
in the Reference folder on your Optimizer software disk.

Some reasons to use PEEK tubing:

« Compound is not eluted from column in a reasonable time
» Peak is too sharp on-column
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2. Make sure that you have

individual standards of
each compound you need
to optimize.

Copy MassHunter
Optimizer method files to
your MassHunter
Workstation installation.

Update any Optimizer
methods that you plan to
use.

Open MassHunter
Optimizer.

Create or open a project.

Enter settings on the
Optimizer Setup tab.

a Get the pesticide standard(s) that you prepared in step 2 of “Prepare pesticide
standards” on page 14.

b Make sure that the concentrations are about 1 ng/pL (100 pg/uL for the 6490 Tri-
ple Quadrupole).

+ If you have not already done so, copy the methods from the Reference\ Optimizer
Methods and Reference\Sample\Methods folders on your Optimizer software
disk to the \MassHunter\Methods folder on your computer.

a Open MassHunter Data Acquisition.
b Open a method.

¢ Review settings and if necessary, change them to make them compatible with
your system.

d Set the injection volume to 2 pL.

e Set the method to use 50:50 buffer:organic and the flow rate you plan to use
when you analyze pesticides. Flows between 0.2 and 0.4 mL/min work well if you
use the 5-meter length of .010"-id PEEK tubing.

f Save the method.

» Double-click the Optimizer icon on the desktop. If you do not see it, double-click
the folder icon for Agilent MassHunter Workstation and then double-click the
Optimizer icon within the folder.

+ Click the New Project button or the Open Project button on the toolbar.

For details, see the “Using Projects” section of the Agilent G3793AA MassHunter
Optimizer Quick Start Guide (Agilent publication G3793-90003, Third Edition, January
2010).

a Click the Optimizer Setup tab.

b Enter the settings.
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[Pl MassHunter Optimizer (Agilent Pesticide Test Mix) (=] ]

File Edt Wew ImportfExport Optimization Tools  Help

DA KB EBEewesENEC

Sample intioduction

@ Injection (with or without column)
0 Autamatic infusion using Loop injection

€ Manual infusion using syringe

Fragmentor

W Fine Step |5 [+/- B steps
™ Fixed I Ovenw

Callision Energy

™ Start from predicted value 7 Overwiite Existing

[ Put instrument into standby mode at end

8. Enter settings on the
Precursor lon Selection tab.

9. Enter settings on the
Product lon Selection tab.

10. Enter settings on the
Compound Setup tab.

Optimizes Setup | Precursorlon Selsction | Productlon Selestion | Compound Selup |
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around coarse]

rite Existing

Figure 6  Optimizer Setup tab. Note that fragmentor settings are not applicable
for the 6490 Triple Quadrupole because they are set in Autotune.

For details on this and the next two steps, see the “Setting Optimization Parame-
ters” section of the Agilent G3793AA MassHunter Optimizer Quick Start Guide.

a Click the Precursor lon Selection tab.

b Enter the settings for Positive ions and Negative ions. Be sure to specify the cor-
rect adduct ions. For example:
+ If the compound is likely to lose water, for Pesitive ions add +H and -OH.
» With ammonium formate or ammonium acetate as buffer, for Positive ions,
add +H and +NH,.
* In negative ion mode with acetate as buffer, for Negative ions add +0,C,H3

and -H.

¢ Enter the other settings.

The system selects the most abundant precursor ion based on the list of adducts
you provide. If you select only one adduct (for example, +H for positive ion mode or
-H for negative ion mode), then the program looks only for the precursor ion that
results from that adduct.

a Click the Product lon Selection tab.

b Enter the settings.

+ To establish the list of pesticides you need to optimize, do one of the following:
* Manually set up a compound list.
* Import compounds from a database.
* Import compounds from a MassHunter Data Acquisition method.

* Import compounds from a Microsoft® Excel file.
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11. Save the project.

12. Load the pesticide
standards.

13. Start the optimization.

14. Review the results.

15. Save the compounds and
results to a database.

For details, see the “Setting Up Compounds and Working with Databases™ section
of the Agilent G3793AA MassHunter Optimizer Quick Start Guide.

+ Click the Save Project button on the toolbar.

For details, see the “Using Projects” section of the Agilent G3793AA Mass-
Hunter Optimizer Quick Start Guide.

a Load the autosampler or well-plate sampler with standards of individual pesti-
cides.

b Make sure the sample positions match the vial numbers in the MassHunter Opti-
mizer software, Compound Setup tab.

* Click the Start Optimization button on the toolbar.

For details on this and the next three steps, see the “Optimization and
Results” section of the Agilent G3793AA MassHunter Optimizer Quick Start Guide.

If you need to stop the optimization, click the Stop Optimization button.

a Click the Compound Setup tab.
b Mark the Show results summary check box above the table.

¢ Review the fragmentor and collision energy values for each compound. (Review
only the collision energy if you have a 6490 Triple Quadrupole.)

d Review the printed optimization report.

Guideline: Use 1000 counts as the minimum signal for a product ion in MRM mode
for 1 ng of pesticide on-column. If the signal is below this value, inspect the product
ion spectra to be sure you are monitoring the correct ions.

If you are monitoring the correct ions, but your abundances are too low and the

graphs are noisy, try one of the following:

* Increase the injection volume from 2 uL to 5 pL (but be aware that peak shape
may suffer).

» Prepare and inject a standard at a higher concentration.

+ Click the Save Project button on the toolbar. -
Once you save the compounds to a database, you can then import them into A
MRM and Dynamic MRM methods, as described in “Import MRM transitions from a

pesticide database” on page 18.

If you wish to save the compounds to the Agilent Pesticide Dynamic MRM Data-
base, first save that database with a new name. Then save the compounds.
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16. Rerun optimizations, if
necessary.

17. Import the MRM
transitions into a
MassHunter Data
Acquisition method.

18. Set the dwell time.

19. Save the method.

20. Prepare additional
methods, if necessary.

a If any standards gave poor response, rerun them at higher concentration or larger
injection volume.

b Save the compounds to the database you used in step 15.

a Open MassHunter Data Acquisition.

b Load one of the methods you created in “Set up LC/MS parameters, except for
MRM settings” on page 17 and possibly modified in “Import MRM transitions
from a pesticide database” on page 18.

¢ Follow the directions in “To import optimization results to Acquisition for MRM
time segments” in the “Optimization and Results” section of the Agilent
G3793AA MassHunter Optimizer Quick Start Guide. Because you do not yet know
the retention time of the pesticides you just optimized, keep a single time seg-
ment.

Make sure that each method with a single time segment has no more than about
100 MRM transitions (or 50 pesticides with two transitions each). See the note on
page 18.

* For 50 compounds with 2 transitions each, set a 2 msec dwell time. For peaks
that are 5 sec wide, this gives about 10 points across the peak and a cycle time of
500 msec.

* If you have fewer compounds or wider peaks, set a larger dwell time (for example,
5 msec) because that will give better ion statistics.

a Click File > Save As > Method.

b Give the method a name and click OK.

* If necessary, repeat step 17 through step 19 with additional methods, until you
have a method for each pesticide of interest.

It is recommended to add stable isotope internal standards to
your methods. However, do not mark the check box that identi-
fies them as internal standards. Currently, the Update Method
command does not recognize them if you do. You can mark the
check box that identifies them as internal standards in the
final step of creating and saving your Dynamic MRM method.
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DEVEIOP the final This exercise shows you the final steps of method development—the conversion of
H your static MRM method to a Dynamic MRM method. With Dynamic MRM, the pro-
Dynamlc MRM methOd gram builds MRM transition segments “on-the-fly” during the LC separation, based
on a retention time window for each analyte. That allows the triple quad to monitor
each transition for only the period of time that is necessary, so you get better quan-

titation and sensitivity, even when you analyze hundreds of compounds.

H Develop LC/MS/MS method

Develop Dynamic MRM
method

Analyze
pesticides to
determine
retention
times

Use Update
Method to
import
retention
times

Use MH Quant
to extract
remaining
retention

times

Create final
Dynamic
MRM method

28



.t
1%

Cinosulfuron
Cinosulfuron ()
Chlorotoluron
Chlorotoluron ()
Atrazine

Atrazine (Q)
Carbaryl
Carbaryl (Q)
Carboxin
Carboxin (Q)
Chlorsulfuron
Chlorsulfuron (Q)
Ethiofencarb
Ethiofencarb (Q)
Dodemorph
Dodemorph (Q)
Diuron

Diuron ()
Cyprodinil
Cyprodinil (Q)
Difenoxurone
Difenoxurone ()

Analyze pesticides to
determine retention times

1. Condition the analytical
column.

1%
4141 183 5579 -
4141 157 5579 1
2131 72 5642 -
213.1 140 5642 =
216.1 174 5682 4
216.1 132 5682 "
202.1 145 5736 1
202.1 17 5734 i
2361 143 5.836
236.1 g7 5836 =
358.0 167 5.896 g
358.0 141 5.896 o=
226.1 107 5937 o
226.1 164 5936 e
2823 116 6.073 e
2823 98 6.074 s
2330 72 6.101 -
233.0 160 6.101 o
226.1 108 6.245 &
226.1 93 6.246 s
2871 123 6.509 o] _Ld A MR 4 — W
2871 72 6.509 ; R DR G SR T AT

Figure 7  Dynamic MRM maximizes the number of pesticides you can analyze in
a single run. The extracted ion chromatogram of 11 pesticides and 11 qualifier ions

shows significant coelution in this one-minute window, but well-chosen MRM tran-
sitions allow for accurate quantitation of all sample components.

If you have the Agilent Pesticide Dynamic MRM Database, you

may skip the tasks in this exercise if:

« All the pesticides that you need to analyze have retention
times in a single method in the database, and

* Your analysis will use exactly the same LC method as was
used to generate those retention times, and

* You have analyzed standards to confirm the retention times.

In this task, you analyze all the pesticides with your static MRM method(s), so that
you can learn their retention times. You need the retention times to create a
Dynamic MRM method.

If you have not already done so, condition the analytical column that you will use for
pesticide analysis.

a Install the column.
b Switch the LC stream to waste (or disconnect it from the MS).

¢ Condition the column.
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2. Run the pesticide
standard(s) at about
100 pg/pL to get retention
times.

1. In MassHunter Data Acqui-
sition, open your most up-
to-date method for this
analysis.

2. Save the method with a
new name.

3. Open the Dynamic MRM
Update Options dialog box.

4. Update the method with
each data file.

d Switch the LC stream to MS.

e Make sure that you have a stable MS baseline at your initial LC conditions.

a Get the pesticide standard(s) that you prepared in step 3 of “Prepare pesticide
standards” on page 14.

b Run them with the static MRM method(s) that you prepared in “Develop the pre-
liminary static MRM method” on page 16.

For the steps in this task, see the first step under “To create a Dynamic MRM
method” in the “Getting Started” section of the Agilent G1733AA MassHunter Pesti-
cide Dynamic MRM Database Kit Quick Start Guide (Agilent publication 5990-
5742EN, Second Edition, May 2010).

In this task, you use the Update Method command (available in Agilent MassHunter

Data Acquisition for QQQ version B.03.01 or later) to import the retention times and

retention time windows from the data files you created in the last task, into a

Dynamic MRM method that you create. If the following situation applies to you, skip

this task and go to the next one:

* You have isomeric compounds that have the same transitions. (Update Method
extracts only the most abundant peak).

* Open the latest method that you created in “Develop the preliminary static MRM
method” on page 16.

a Click the MS @QQ > Acquisition tab.

b Right-click the Scan segments table or the gray area to the right or below it.

¢ Click Update Method.

For details on this and the rest of the steps in this task, see “To create a Dynamic
MRM method” in the “Getting Started” section of the Agilent G1733AA MassHunter

Pesticide Dynamic MRM Database Kit Quick Start Guide (Agilent publication 5990-
5742EN, Second Edition, May 2010).

a Select the data file you wish to use to update the method.

b Change the options in the Dynamic MRM Update Options dialog box as needed:
+ Set the first three parameters under Method Options to True.
+ Set If No Peak Was Found for the Compound to Keep old values.
+ Set Scale Factor of RT Window to Peak Width to at least 2.
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5. Save the method.

6. Open the Dynamic MRM
Viewer.

7. Adjust the cycle time for
appropriate integration and
dwell time.

o' Dynamic MRM Update q}eions

Select MazsHunter QGG data file or Quant report folder: %

E Method Options

Update Retention Time? True
Update Retention Time Window? True
Add new Compound? True =

If Mo Peak wWaz Found for the Compound — Keep old values
Scale Factor of AT Window to Peak Width 3

Cycle Time h00
E Threshold
Peak Abundance Threshald 50
Retention Time Window Threshold 10
Retention Time Window Threshald Unit Percent
Add new Compound?

Indicates whether to add compound if the compound did not exist in the method.

Restare Default ()8 Cancel

¢ Click OK.

d Repeat these steps for each data file.

If any data files give errors, skip them for now. You will process them in the next
task.

Note that there will be no errors if all transitions collected in the data files are
detected. That is why you need to use a standard that gives a good response for all
pesticide transitions.

When you choose a data file and update the method, the Scan Type in the method is
automatically converted to Dynamic MRM.

a Click File > Save As > Method.

b Give the method a name and click OK.

a Click the MS QQQ > Acquisition tab.
b Right-click the Scan segments table or the gray area to the right or below it.

¢ Click View Method.

Adjust the cycle time so that the following criteria are met:

* MS-MS integrator (if used) has 64 data points. (The new Agile integrator in Mass-
Hunter Quantitative Analysis software version B.04.00 requires only 15 data
points.)

* Minimum dwell time is 2 msec

» Peaks have sufficient data points for good integration

Note that you see the effect of changing the cycle time in the viewer, but that does
not change the cycle time in the method. To change the cycle time or the retention
time window in the method, you must exit the viewer and make the changes to the
acquisition method, as described in step 8.
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8. Type the new cycle time
and retention time
windows into the method.

9. Save the method.

10. (Optional) Save compounds
and settings to a database.

To adjust the cycle time in the viewer:

a If any compounds appear in red, decrease the cycle time or increase the retention
time window so that the integrator has the correct number of data points.

b If any dwell times are less than 2 msec, increase the cycle time.

¢ Make sure that the cycle time is set such that at least 10 data points are mea-
sured across each chromatographic peak. Decrease the cycle time if necessary.

d Note the adjusted values. You will need them for step 8.

With Dynamic MRM, you set the cycle time, and the program automatically calcu-
lates the dwell time.

a Click the MS QQQ > Acquisition tab.
b Under Dynamic MRM Parameters, type a Cycle Time.

¢ Under Scan Segments, change the Delta Ret Time for any compounds for which
you need to change the retention time window.

d (Optional) Return to the viewer to verify that the changes are acceptable.

Changes to Delta Ret Time affect the average dwell time of peaks that overlap.

a Click File > Save As > Method.

b Give the method a name and click OK.

If you have not already saved your compounds and settings to a database, use
MassHunter Optimizer to do that now:

a Open MassHunter Optimizer.
b Click the Import from Acquisition Methods button on the toolbar.

¢ Select the MassHunter Data Acquisition methods that contain the compounds of
interest, then click the Open button.

d Click the Save Compounds button on the toolbar. -
b5

Once you save the compounds to a database, you can then import them into

MRM and Dynamic MRM methods, as described in “Import MRM transitions from a

pesticide database” on page 18.

If you wish to save the compounds to the Agilent Pesticide Dynamic MRM Data-
base, first save that database with a new name. Then you may save the compounds.
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Use MassHunter Quant to
extract remaining retention
times

1. Open the MassHunter
Quantitative Analysis pro-
gram.

2. Create a new batch.

Do this task in these situations:

* You saw an error when you used the Update Method function to create a
Dynamic MRM method directly from a data file. Do this task only for the data
file(s) that gave error(s).

* You need to analyze isomeric pesticides that share transitions, which means you
must review and assign the correct retention times.

If neither of these situations applies to you, you are done with method development,
so0 you may skip to the next chapter.

In this task, you use MassHunter Quantitative Analysis to extract the retention
times of pesticides from data file(s). You create a batch file and a report for each
data file you process. If you need to process multiple data files, you create a sepa-
rate batch file and report for each one. Then in the next task, you use the reports to
create or update a single Dynamic MRM method for all of your pesticides.

SN
~ itz ) —
~ (tncons)

Figure 8  MassHunter Quantitative Analysis extracts the pesticide retention
times to report(s), which you then use to add retention times to the Dynamic MRM
method.

+ Create a new batch in the folder that contains the MRM data that you collected in
“Analyze pesticides to determine retention times” on page 29.

For details of all steps in this task, see “To update a Dynamic MRM method to
include data files with errors” in the “Getting Started” section of the Agilent
G1733AA MassHunter Pesticide Dynamic MRM Database Kit Quick Start Guide (Agi-
lent publication 5990-5742EN, Second Edition, May 2010).

33


http://www.chem.agilent.com/Library/usermanuals/Public/5990-5742EN_PesticideDMRM_Kit_QuickStart.pdf

3. Load the single-time-
segment MRM data from a
standard that you still need

to process.

4. Create a new quantitation If you have isomers in the sample, make sure the retention times are correct.
method from the acquired
MRM data.

5. Click Validate and correct + If you see the error “missing qualifier ratio,” set the qualifier ratio to any number
the errors. other than 0.

+ If you see the error “retention time cannot be zero,” delete the compound.

Two errors cause Update Method to fail:
» “Missing qualifier ratio” means the qualifier ion was not detected.
» “Retention time cannot be zero” means no transitions were detected.

6. Apply the method to the
batch.

7. Save the batch and analyze
it.

8. Clear all errors that you see
in the “Quantitation
message summary.”

9. Save the batch again, now
that the results are

processed.
10. Generate a report for the This report template is available in the Agilent Triple Quadrupole LC/MS Pesticide
data file. Use the template Application Kit (G1733AA).

DMRM_Method_Gen.xltx. .
- - You must copy it to \MassHunter\ReportTemplates\ Quant.
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11. Repeat the steps in this

task for every mix of
standards that you still
need to include in the
Dynamic MRM method.

In MassHunter Data Acqui-
sition, open your latest
method for this analysis.

(Optional) Save the method
with a new name.

Open the Dynamic MRM
Update Options dialog box.

Update the method using
the Quant report folders
you generated in the
previous task.

Save the method.

In this task, you import the MRM settings and retention times from the reports you
created in the last task, into your Dynamic MRM method. If you did not need to do

“Use MassHunter Quant to extract remaining retention times” on page 33, then you
do not need to do this task, either. You may skip to the next chapter.

* Do one of the following:
+ If you created a method in “Import retention times to create the Dynamic
MRM method (Update Method)” on page 30, open that one.
+ If not, open the latest method that you created in “Develop the preliminary
static MBRM method” on page 16.

a Click the MS QQQ > Acquisition tab.
b Right-click the Scan segments table or the gray area to the right or below it.

¢ Click Update Method.

For this and the rest of the steps in this task, see “Create final Dynamic MRM
method” under “To update a Dynamic MRM method to include data files with
errors” in the “Getting Started” section of the Agilent G1733AA MassHunter Pesti-
cide Dynamic MRM Database Kit Quick Start Guide (Agilent publication 5990-
5742EN, Second Edition, May 2010).

a In the Dynamic MRM Update Options dialog box, click the Browse button and
select the Quant folder (inside the data folder) for the report.

b Click OK.

¢ Repeat these steps as necessary for any additional reports that you generated in
“Use MassHunter Quant to extract remaining retention times” on page 33.

a Click File > Save As > Method.

b Give the method a name and click OK.
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6. Open the Dynamic MRM
Viewer.

7. Adjust the cycle time for
appropriate integration and
dwell time.

8. Type the new cycle time
and retention time
windows into the method.

9. Save the method.

10. (Optional) Save your
compounds and settings to
a database.

a Click the MS QQQ > Acquisition tab.
b Right-click the Scan segments table or the gray area to the right or below it.

¢ Click View Method.

Adjust the cycle time so that the following criteria are met:
» MS-MS integrator has 64 data points, or Agile integrator has 15 data points
*  Minimum dwell time is 2 msec
» Peaks have sufficient data points for good integration

Note that you see the effect of changing the cycle time in the viewer, but that does
not change the cycle time in the method. To change the cycle time or the retention
time window in the method, you must exit the viewer and make the changes to the
acquisition method, as described in step 8.

To adjust the cycle time in the viewer:

a If any compounds appear in red, decrease the cycle time or increase the retention
time window so that the integrator has the correct number of data points.

b If any dwell times are less than 2 msec, increase the cycle time.

¢ Make sure that the cycle time is set such that at least 10 data points are mea-
sured across each chromatographic peak. Decrease the cycle time if necessary.

d Note the adjusted values. You will need them for step 8.

With Dynamic MRM, you set the cycle time, and the program automatically calcu-
lates the dwell time.

a Click the MS QQQ > Acquisition tab.
b Under Dynamic MRM Parameters, type a Cycle Time.

¢ Under Scan Segments, change the Delta Ret Time for any compounds for which
you need to change the retention time window.

d (Optional) Return to the viewer to verify that the changes are acceptable.

Changes to Delta Ret Time affect the average dwell time of peaks that overlap.

a Click File > Save As > Method.

b Give the method a name and click OK.

If you have not already saved your compounds and settings to a database, use
MassHunter Optimizer to do that now.

a Open MassHunter Optimizer.
b Click the Import from Acquisition Methods button on the toolbar.

¢ Select the MassHunter Data Acquisition methods that contain the compounds of
interest, then click the Open button.
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d Click the Save Compounds button on the toolbar.
Once you save the compounds to a database, you can then import them into
MRM and Dynamic MRM methods, as described in “Import MRM transitions from a

pesticide database” on page 18.

If you wish to save the compounds to the Agilent Pesticide Dynamic MRM Data-
base, first save that database with a new name. Then you may save the compounds.
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Run standards
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Prepare samples

In this exercise, you prepare a spinach sample using Agilent SampliQ QuEChERS
extraction and sample cleanup kits. If you analyze other foods, your sample prepara-
tion may be similar. However, it is important to select the proper kit for each type of
food sample. See “Agilent SampliQ QuEChERS Kits” (Agilent publication number
5990-3562EN, February, 2010) for guidance. This publication also gives examples of
sample preparation methods.

Prepare
samples

You can get more information about SampliQ QUEChERS on the Agilent Web site,
including a standard operating procedure and a demo video to help you get started.
An application compendium (5990-4977EN) describes food safety applications, with
an emphasis on pesticide analysis.

If you analyze other matrices, such as soil or water, you need a different sample
preparation method than the one given here.

Be sure to prepare any necessary QC samples and blanks along with your other
samples. For examples, see the list to the right of step 1 on page 43.
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Weigh samples.

Spike samples.

Vortex 30 sec.

Add 15 mL of 1% acetic
acid in acetonitrile.

Add extraction packet.

Cap and hand-shake
vigorously for 1 min.

Centrifuge at 4000 rpm for
9 min.

Transfer sample extract to
cleanup kit.

Figure 9  QuEChERS stands for quick, easy, cheap, effective, rugged and safe.
These adjectives describe this sample preparation technique for multi-residue pesti-
cide analysis in fruits and vegetables.

* Weigh 15 g (0.1 g) of homogenized spinach sample.

» Spike samples as necessary with:

» Standards to determine recoveries

+ Standards of targeted pesticides at the desired detection limit (to ensure that
they are detected)
Internal standard solution

» To each tube, add an Agilent SampliQ QUEChERS AOAC buffered extraction salt
packet (from Agilent p/n 5982-5755).

Each packet contains 6 g anhydrous MgS0O,4 and 1.5 g anhydrous sodium acetate.

Some Agilent SampliQ QuEChERS kits contain ceramic homogenizers, which make
the shaking step easier and more consistent.

« Transfer upper layer to dispersive SPE kit for highly pigmented fruits and vegeta-
bles:
* 1 mLto p/n 5982-5321 or
* 8 mLto p/n 5982-5356)
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9. Vortex 1 min.

10. Centrifuge. + Centrifuge 2-mL tubes at 13000 rpm for 2 min, or 15-mL tubes at 4000 rpm for 5
min.

11. Transfer upper layer. « Transfer 200 pL of the upper layer to an autosampler vial.

12. Add water. + Add 800 pL of water or appropriate standard spiking solution.

13. Cap and vortex. + Cap the sample and vortex 1 min, to prepare for LC/MS analysis.
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Acquire data for In this exercise, you learn to do triple quadrupole LC/MS analyses of samples and
standards and samples %

¥

Run standards

and samples

1. Make sure you have all the Make sure you have the following prepared in the appropriate containers for your
standards and samples you LC autosampler:
need. + Calibration standards for all pesticides
+ Sample extracts
» QC samples to verify method recoveries
+ Solvent blanks
» Double blanks (no internal standard)
+ Zero control samples (samples that are free of pesticides), to look for possible
contamination in the sample preparation process

Analyze appropriate standards and QC samples to meet requirements of regulatory

agencies and standard operating procedures for your lab. Make sure that you vali-
date your method.

43



2. Put the standards and
samples into the LC
autosampler.

3. Start the MassHunter Data
Acquisition program.

4. Set up a worklist.

5. Run the worklist.

* Double-click the Data Acquisition icon on your desktop.

a If necessary, click the Worklist button on the toolbar to display the Worklist
pane.

b To set up the worklist run, click Worklist > Worklist Run Parameters.

¢ Set the Data File Path, verify that the other parameters are set properly, and click
0K.

d Click Worklist > Add Multiple Samples.

e Type or select the necessary information in the Sample Information tab. Be sure
to select the method you developed in Chapter 2.

f Click the Sample Position tab.
g Drag to select the sample positions, then click OK (Figure 10).
h Verify that the worklist has been populated with samples (Figure 10).

i Edit the worklist table as necessary.

If you need practice to run a worklist, see the following:

* Agilent 6400 Series Triple Quad LC/MS System Quick Start Guide (Agilent publi-
cation G3335-90077, Eighth Edition, January 2010). For example, see the end of
“Step 4. Set up and run an acquisition method.”

* Agilent MassHunter Workstation Software — Data Acquisition for 6400 Series Tri-
ple Quadrupole LC/MS Familiarization Guide (Agilent publication G3335-90059,
Third Edition, May 2009). For example, see the end of Exercise 1, Task 1.

a To start the run, click the Run Worklist button on the toolbar.
| o =L
b Wait for the worklist to finish. —

¢ Verify that your analysis was successful. See Figure 11 as an example.

You can run the worklist in either locked or unlocked mode. When the mode is
locked, no one can change the method or the worklist while the worklist is running.
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Add Multiple Samples

Sample [nformation  Sample Position ]

Select Welkplate or Vial Tray Plale/Tray lype:

Select Tray | 96 well plate x|

= Welkplate Tray
Plate 1 Selection Oiigin Block Increment
0w 2rt e I on b et o
+ Vial Trap \ ALS  Boltomleft (" Bottomright | | ¢ 5:,';::“::”
None
[rm—
e | ¥ | Sample Name 'Sam_ple Position| Method Data File Sample Ty

L RS —_— 1 | [Pestl P1-A1 PesticideQuantm |PestQuant].d Calibration
| - 2 v |Pest? F1-AZ PesticideQuantm |PestOuant?.d Calibration
OO OOG 3 | |[Pestd F1-43 PesticideQuantm |PestOuanti.d Blank
8 @ @ @ @ 4 | |Pestd P1-Ad PesticideQuantm |PestQuantd.d Sample
c 5 v |Pesth F1-A5 PesticideQuantm  |[PestQuants.d Sample
: 6 v |Pesth F1-AR PesticideQuantm |PestOuants.d Sample

7 v |Pest? F1-B1 PesticideQuantm |PestOuant? d Calibration
E 8 | |Pestd F1-B2 FPesticideQuantm  |PestQuantd.d Sample
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11 | ¥ [Pestll F1-B5 PesticideQuantm |PestQuantll.d DoubleBlank
H 12 |PestlZ F1-B& PesticideQuantm |PestQuantl2.d Calibration
1l

Figure 10  The worklist is filled in automatically from your sample selection. You
can then edit it.
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Figure 11

This example shows the Dynamic MRM analysis of 224 pesticides in

less than seven minutes with the Agilent 1290 Infinity LC System, the Agilent 6460
Triple Quadrupole LC/MS System, and an Agilent ZORBAX Rapid Resolution High
Definition column.
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Perform quantltatlon In this exercise, you use MassHunter Quantitative Analysis to set up calibration
a“d review results curves and determine the concentrations of pesticides in your samples.

Wn standards

and samples |

Perform
quantitation
and review

results

+ Follow directions in the Agilent MassHunter Workstation Software Quantitative
Analysis Familiarization Guide, except use the data files you generated in
“Acquire data for standards and samples” on page 43.

1. Quantitate the Dynamic
MRM data files.

See “Set Up and Quantitate a Batch of Acquired MRM Data Files” in the Agilent
MassHunter Workstation Software Quantitative Analysis Familiarization Guide (Agi-
lent publication G3335-90061, Fourth Edition, April 2010).

2. Review the quantitation * Follow directions in the Agilent MassHunter Workstation Software Quantitative
Analysis Familiarization Guide, except use the data files you generated in

results. _
“Acquire data for standards and samples” on page 43.

See “Review Quantitation Results” and “Use Three Tools to Evaluate Results” in the
Agilent MassHunter Workstation Software Quantitative Analysis Familiarization

Guide.
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Print a report In this exercise, you print a report of your results.

y E Analyze samples

Prepare
~samples

Run standards

and samples

Perform
quantitation:
‘and review

results

Print report

1. Set up to print a quantita- + Follow directions in the Agilent MassHunter Workstation Software Reporting
tive analysis report. Familiarization Guide, except use the results you generated in “Perform quantita-
tion and review results” on page 46.
» Asyou do the exercises, choose the report template that gives the results format
you need. Use the names of the templates as a guide. You may need to experi-
ment until you get the correct template.

See the following sections in the Agilent MassHunter Workstation Software Report-
ing Familiarization Guide (Agilent publication G3335-90062, Second Edition, March
2010). All are in the “Creating Reports” chapter:

+ Task 5. Open a batch in the Quantitative Analysis program

+ Task 6. Generate quantitation reports using the standard dialog box

+ Task 7. Generate quantitation reports using the advanced Report dialog boxes

Note that Tasks 6 and 7 provide alternative ways to generate a report, so you do not
need to do it both ways.

2. Print a hard copy of the If you did not initially print a hard copy of the report, and you wish to do so now:

report, if necessary. a Navigate to the folder that contains the report, for example \Mass-
Hunter\Data\Quant\ <BatchName>\QuantReports\ <ReportFolder>.

b Open the Excel or PDF file.

¢ Print the report.
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3. Create a custom report, if + See the following for instructions:
desired. * Agilent MassHunter Workstation Software Reporting Familiarization Guide
(Agilent publication G3335-90062, Second Edition, March 2010)
« Agilent MassHunter Reporting Training DVD (Agilent publication G6845-60005,

February, 2009). You received this DVD with your MassHunter Workstation
software.
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Develop LC/MS/MS method
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RE(]UifEd supplies and The lab equipment, solvents, and chemicals that you need will depend on the sam-

chemicals Ipilnee;natnx and pesticides to be analyzed. The following sections give general guide-
Description Vendor and part number

Analytical balance

Spatula, to weigh standards

Weigh boats or paper

Protective gloves

Safety glasses

Lab coat or other protective clothing

Fume hood

Volumetric flasks, for standard preparation

Pipetman micropipettors, (P-10, P-20, P-200, P-1000) +Gilson
or equivalent

Vials to store pesticide standards, for example:
+2-mL amber vials, 100/pk *Agilent p/n 5182-0716
*Blue screw caps (for 2-mL vials), 100/pk, PTFE/sil-  +Agilent p/n 5182-0723
icone/PTFE septa

Refrigerator for flammables storage (to store pesti-
cide standards)

Containers for LC autosampler

Analytical LC column, for example:
*Agilent ZORBAX Eclipse Plus C18 Rapid Resolution *Agilent p/n 959764-902
High Throughput (RRHT) column, 2.1 x 100 mm,
1.8 ym
+Agilent ZORBAX Eclipse Plus C18 Rapid Resolution +Agilent p/n 959758-902
High Definition (RRHD) column, 2.1 x 100 mm,
1.8 ym
+*Agilent ZORBAX Eclipse Plus C18 RRHD column, *Agilent p/n 959759-902
2.1 x 150 mm, 1.8 ym
Note: If you want to use the retention times from the
Agilent Pesticide Dynamic MRM Database, use the
column from the method listed in the database

Container to capture LC waste (for example, old sol-
vent bottle in secondary containment)

SampliQ QuEChERS Buffered Extraction Kit, AOAC *Agilent p/n 5982-5755
Method (used for analysis of pesticides in spinach)

Centrifuge (used for analysis of pesticides in spin-
ach)

Vortex mixer

SampliQ QuEChERS Dispersive SPE Cleanup Kit, EN +Agilent p/n 5982-5321 or 5982-
Method (used for analysis of pesticides in spinach, 5356
not for use with planar pesticides)

Nitrogen gas, for MS
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Description

Vendor and part number

Pesticide standards

*For example, Agilent Pesticide
Test Mix, p/n 5190-0469

Solvents to prepare pesticide standards, pesticide or
LC/MS grade recommended

LC solvents (for example, acetonitrile and/or metha-
nol), pesticide or LC/MS grade recommended

Milli-Q water or equivalent

Glacial acetic acid, 99.9% (highest purity)

Formic acid (highest purity)

Ammonium acetate (highest purity)

Ammonium formate (highest purity), for example:
*5 M ammonium formate

Description

*Agilent p/n G1946-85021

Vendor and part number

5-meter length of .010"(.25 mm) id PEEK tubing, used
when finding optimum settings with MassHunter
Optimizer

*Agilent p/n 5042-6463

Short LC column or cartridge, used when finding

optimum settings with MassHunter Optimizer. Exam-

ples:
*Agilent ZORBAX SB-C8 guard cartridge, 2.1 x 12.5
mm, 5 ym particles
*Agilent ZORBAX SB-C18 guard cartridge, 2.1 x 12.5
mm, 3.5 ym particles

-Agilent p/n 821125-915 (4/pk)

*Agilent p/n 821125-936 (4/pk)

Guard hardware kit

*Agilent p/n 820888-901

Ultrasonic bath
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References

The references in this list give valuable information that will help you set up multi-
residue analyses of pesticides with the Agilent 6400 Series Triple Quadrupole LC/
MS System. When the documents are available in the online Agilent Literature
Library, links are provided.

Agilent 6400 Series Triple Quad LC/MS System Concepts Guide (Agilent publication
G3335-90069, Sixth Edition, May 2009 or G3335-90091, November 2010)

Agilent 6400 Series Triple Quad LC/MS System Quick Start Guide (Agilent publica-
tion G3335-90077, Eighth Edition, January 2010 or G3335-90090, November 2010)

Agilent 6400 Series Triple Quad LC/MS Maintenance Guide (Agilent publication
G2571-90035, Fourth Edition, September 2008 or G2571-90140, October 2010)

Agilent MassHunter Workstation Software — Data Acquisition for 6400 Series Triple
Quadrupole LC/MS Familiarization Guide (Agilent publication G3335-90059, Third
Edition, May 2009 or G3335-90092, November 2010)

Agilent G1733AA MassHunter Pesticide Dynamic MRM Database Kit Quick Start
Guide (Agilent publication 5990-5742EN, Second Edition, May 2010)

Agilent G3793AA MassHunter Optimizer Quick Start Guide (Agilent publication
G3793-90003, Third Edition, January 2010 or G3793-90005, October 2010)

Agilent MassHunter Workstation Software Quantitative Analysis Familiarization
Guide (Agilent publication G3335-90061, Fourth Edition, April 2010)

Agilent MassHunter Workstation Software Reporting Familiarization Guide (Agilent
publication G3335-90062, Second Edition, March 2010)

Note: All MassHunter software includes online Help, in addition to manuals. See the
online Help for details about the software.
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“Multi-Residue Pesticide Analysis with Dynamic Multiple Reaction Monitoring and
Triple Quadrupole LC/MS/MS — Fast and Effective Method Development Using an
Application Kit and a Pesticides Compound Parameter Database” (Agilent applica-
tion note 5990-4253EN, October 2009)

“New Dynamic MRM Mode Improves Data Quality and Triple Quad Quantification in
Complex Analyses” (Agilent application note 5990-3595EN, June 2009)

“Pesticide Dynamic MRM Compound Database for Screening and Identification
Using the Agilent Triple Quadrupole LC/MS Systems” (Agilent application note
5990-4255EN, April 2010)

“MassHunter Optimizer Software for Automated MRM Method Development Using
the Agilent 6400 Series Triple Quadrupole Mass Spectrometers” (Agilent application
note 5990-b011EN, February, 2010)

“Analysis of Pesticide Residues in Spinach Using Agilent SampliQ QuEChERS AOAC
Kit by LC/MS/MS Detection” (Agilent application note 5990-4248EN, August 2009)

“How It Works Video — 6400 Series Triple Quadrupole LC/MS Systems,” (available
on the Agilent Web site)

MassHunter Pesticide Dynamic MRM Database Kit Support Disk — available with the
Agilent Pesticide Dynamic MRM Database Kit (G1733AA) — contains the methods
referenced in the database

“Innovative Approaches for today’s food analysis challenges — Agilent SampliQ
QuEChERS Food Safety Applications Notebook,” Volume 2, (Agilent publication
5990-4977EN, December, 2009)

“Agilent SampliQ QuEChERS Kits" (Agilent publication number 5990-3562EN, Febru-
ary, 2010)

QuEChERS information is available on the Agilent Web site, including a standard
operating procedure and a demo video to help you get started.

Agilent MassHunter Reporting Training DVD (Agilent publication G6845-60005, Feb-
ruary, 2009). You received this DVD with your MassHunter Workstation software.
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