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Use the exercises in this guide to learn how to use your MassHunter MRM,
dMRM, or tMRM Database with MassHunter Data Acquisition, Qualitative
Analysis, and Quantitative Analysis programs. You use the example Checkout
Mix data, method files, and database to learn how to find and identify
compounds in a data file. The Checkout Mix data files, methods, and database
are based on the Pesticides Checkout Test Mix, which contains a wide variety of
compound classes.

As an optional step, you can separately purchase test mix and column to acquire
your own data for use with this guide:

LC TOF/QTOF/QQQ Pesticide Test Mixture (p/n 5190-0469)

ZORBAX LC Column, Eclipse Plus C18, 2.1 mm x 100 mm, 1.8 um
(p/n 959758-902)

Supported MassHunter Programs

Make sure these MassHunter programs are installed.
MassHunter Data Acquisition

- for Ultivo LC/TQ, 1.2 or later
- for 6470B, 10.1 or later

- for 6495C, 10.0 SR1 or later
« MassHunter Quantitative Analysis 10.2 or later.
« MassHunter Qualitative Analysis 10.0 or later.

Familiarization files

These Familiarization files are included on the MRM Database Familiarization
media (p/n G1736-10001, available on SubscribeNet) and are installed on your
computer when the content of the Familiarization media is installed:

+ Checkout Mix Databases:
CheckoutMix_TriggeredMRM_1.2_Ultivo

CheckoutMix_TriggeredMRM_10_6400_Series
* Checkout Mix methods:

CheckoutMix_MRM_6470B and CheckoutMix_MRM_6470B_WithCpds.m -
for use with non-iFunnel based 6400 Series Triple Quad instruments
CheckoutMix_MRM_6495C and CheckoutMix_MRM_6495C_WithCpds.m -
for use with iFunnel based 6400 Series Triple Quad instruments

CheckoutMix_MRM_Ultivo and CheckoutMix_MRM_Ultivo_WithCpds.m -
for use with Ultivo Triple Quad instruments
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Note that the respective dMRM and tMRM Checkout Mix methods for the
6470B and Ultivo instruments are also included for reference only. These
methods work only on an LC/MS system that produces the same retention
times as the example data. Any retention time shifts will invalidate the
retention time windows in these methods.

« Checkout Mix example Data: This dataset was acquired on a 6470B
instrument, and can be used to familiarize yourself with the data analysis
workflow regardless of your LC/TQ model.

+ Checkout Mix example report
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Workflow Overview

This Familiarization Guide uses example data from the Checkout Mix to illustrate
the workflow and the familiarization exercises.

Figure 1 summarizes the workflow, which includes incremental method
development from MRM, over to dynamic MRM (dMRM) to triggered MRM
(tMRM) methods, including identification of retention times (RT), trigger
parameters, and secondary transitions.

Update dMRM to a

Develop MRM Update MRM to a tMRM method

method dMRM method

(MRM.d) (dMRM.d) (tMRM.d)

Figure 1. MRM to dMRM to tMRM Method Development Workflow for single standard mix

Single Standard Mix Workflow

You can use this complete workflow to create an MRM, dMRM, or tMRM method
to analyze a single standard mix:

1 Use the database to create the MRM method for the primary transitions.

2 Establish the retention times, and then update the MRM method to a dMRM
method using the Update DMRM Method command. For an Ultivo system,
use the Convert to dMRM command in the Method Navigator. For either
system, save as a dAMRM method.

3 Check the dMRM editor for any overlaps in retention time. If needed, adjust
the cycle time settings and/or the retention time windows.

4 Acquire data to make sure that the dMRM method is valid.

5 Update the dAMRM method to a tMRM method with trigger parameters. Save
as a tMRM method.

6 Add the secondary transitions.
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After you have set up methods to analyze a single standard mix, you can adapt
the same procedures for your unigue multi-component analysis.

Multiple Standard Mix Workflow
Some analyses include multiple standard mixes.

To develop a method to analyze multiple compound mixes in one analytical run:

1 Create and optimize each dMRM or tMRM method for each standard mix
separately. Use the same LC chromatographic method.

2 Combine these dMRM or tMRM methods. (Copy and paste transition tables of
each dMRM or tMRM method into a single acquisition method.)

3 Re-optimize the parameters for overlapping dMRM or tMRM transitions for
compounds that co-elute.

For ease of use, optimize no more than 50 compounds at a time in each MRM ->
dMRM -> tMRM workflow.
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Before You Begin

Before You Begin

To do the exercises in this guide, you need to install the Familiarization Checkout
example data, methods, and report.

To install the Familiarization files

From the Familiarization media, copy the \MassHunter folder into the root
folder of your MassHunter drive. By default, the folder is D:\.

e Familiarization Media
ﬁ \MassHunter

D:\

\MassHunter

Two databases are provided — one for Ultivo and another for the 6470B. The
latter can be imported correctly to all non-Ultivo 6400 instruments.

Three LC/MS methods are provided — for Ultivo, 6470B, and 6495C. These
methods include ion source conditions.
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Before You Begin

To prepare to run the Checkout Mix

1 Make sure that you have these required parts and reagents:
Glacial acetic acid

ZORBAX LC Column, Eclipse Plus C18, 2.1 mm x 100 mm, 1.8 um
(p/n 959758-902)

2 Check that the Agilent 1200 Series, Infinity |, or Infinity Il LC system is properly
installed and verified.

3 If you have an Agilent 1260 Infinity | or Infinity Il Binary Pump, bypass the
mixer and damper. Refer to your respective user manual for details.

4 Check that the Agilent 6400 Series Triple Quad or Ultivo Triple Quad LC/MS
System is properly installed and verified.

5 Make sure that the supported MassHunter programs are properly installed.
See “Supported MassHunter Programs” on page 2.

6 To use a system configuration that is different from the one described in “To
run the Checkout Mix” on page 8, create or edit a method for your system
configuration and the Checkout Mix method parameters. The Checkout Mix
parameters are in the Checkout Mix acquisition method.

Use the MassHunter Data Acquisition program to open and view the method.
These data acquisition settings for the compounds are listed:

QQQ Acquisition method info
Sampler settings

Pump settings

Column compartment settings

Refer to “Primary and Secondary Transitions for Triggered MRM” on page 65
for MS/MS transitions and their compound-dependent settings.

The three sets of example methods use the following instruments:
« Agilent 64708 Triple Quad LC/MS

Agilent 6495C Triple Quad LC/MS
+ Agilent Ultivo Triple Quad LC/MS
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Before You Begin

To run the Checkout Mix

1 Do a check tune to verify that the instrument operates properly.

Change to the Tune context in the MassHunter Data Acquisition program and
then click Checktune to verify the instrument is properly tuned. Do an
Autotune if Checktune reports any failure.

2 Prepare the Checkout Mix.

The concentration of the Checkout Mix stock solution is 100 ppm for both
positive and negative mixes. Only the positive mix is used in the Familiarization
Guide. The negative mix is included for your convenience.

a Dilute 100 pL of the stock solution to 10.0 mL with acetonitrile to create
Working Solution 1 (1 ppm). Use Working Solution 1 for non-iFunnel
systems with an ESI source.

b Take 1 mL of Working Solution 1 and dilute it to 10.0 mL with 10:90
acetonitrile:water to create Working Solution 2 (100ppb).

Use Working Solution 2 for systems with an Agilent Jet Stream source, or
for systems with iFunnel optics.

¢ Transfer an aliquot of the Working Solution 2 to a standard 2 mL sample
vial for analysis.

Do this separately for the positive and negative Checkout Mixes.
For some instrument configurations, this sample concentration is too high. If so,

dilute the sample by a factor of 10 or more and inject the diluted sample, or
simply inject 0.5 pL or less.

3 Prepare mobile phases A and B.
A= 5mM acetic acid in water (286 uL glacial acetic acid in 1 L water)
B=100% acetonitrile

These mobile phases are suitable for both positive and negative Checkout
Mixes.

The examples in this guide were run in positive mode only.
4 Verify the system configuration.
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Before You Begin

The provided checkout method uses the LC system configuration listed in the
next table. If your system deviates from this configuration, adjust the method
as needed. Check the Method Setup Guide, if available with your database, or
the Quick Start Guide for more information.

Column ZORBAX LC Column, Eclipse Plus C18,

2.1 mm x 100 mm, 1.8 pm (p/n 959758-902)
Autosampler 1290 Infinity Il Multisampler, G7167B
Pump 1290 Infinity Il High Speed Pump, G7120A. If you

use a 1260 Infinity I/1l binary pump, configure the
damper and mixer to be bypassed. Refer to the
respective LC user manual for details.

Column Compartment 1290 Infinity Il Multicolumn Thermostat, G7116B

5 Load the method.

If you have a non-iFunnel 6400 Series Triple Quad LC/MS system, open
CheckoutMix_MRM_6470B_WithCmpds.m.

If you have an iFunnel 6400 Series Triple Quad LC/MS system, open
CheckoutMix_MRM_6495C_WithCmpds.m.

If you have an Ultivo Triple Quad LC/MS system, open
CheckoutMix_MRM_Ultivo_WithCmpds.m.

6 Afterloading the method, if your instrument model is different than the 6470A
or 6495C, then the tune location may appear in red. Click the Browse folder
and point to the correct tune folder for your instrument. Then click the most
recent tune file, which should be atunes. TUNE.XML.

7 Check that the method is set up to make a 5 L injection.

8 Click Sample > Run to do a single sample run, or create a worklist to make
multiple injections.

9 |If you do not see all the peaks after you process your data:
a Extend your Stop time.

b Run the test mix again.
This will not affect your results but will show if retention times are different on
your system. There are a number of reasons your retention times can change

from those determined by Agilent, such as different instrument delay volume,
dead volumes or configuration.
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Creating an MRM acquisition method from the database

Creating an MRM acquisition method from the
database

Task 1. Create an MRM method

MRM methods are simple to create and run. They are useful to analyze a small
number of targeted compounds, each with quantifier and qualifier ions. You also
create MRM methods as the first step to create both dMRM and tMRM methods.

An MRM data acquisition method contains settings such as compound names,
ISTD (optional), MRM transitions, fragmentor voltages, and collision energies.
With the MassHunter MRM/dMRM/tMRM Database, you can easily import all of
these settings from the database to create an MRM method.

Steps

Detailed Instructions

Comments

1 Inthe Data Acquisition program, open
the appropriate MRM checkout
method for your LC/TQ and save as:
jiiCheckoutMix_MRM.m, where jii are
your initials.

2 Setthe LC parameters according to
the table on the next page.

a
b

0O O 0T

Start the Data Acquisition program.

If you have a non-iFunnel 6400 Series
Triple Quad LC/MS system, open the
CheckoutMix_MRM_6470B.m method. If
you have an iFunnel 6400 Series Triple
Quad LC/MS system, open the
CheckoutMix_MRM_6495C.m method. If
you have an Ultivo Triple Quad LC/MS
system, open the
CheckoutMix_MRM_Ultivo.m method.
Click Method > Save As.

Type iiiCheckoutMix_MRM.M, where Jii
are your initials.

In the Method Editor window, click the tab
for the configured autosampler.

Enter the parameters.

Click the tab for the configured pump.
Enter the parameters.

Click the Column Comep. tab.

Enter the parameters.

10
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Creating an MRM acquisition method from the database

Steps Detailed Instructions

Comments

LC Parameters

Column

Column temperature
Injection volume
Needle Wash

Mobile phase

Flow rate

Timetable

Posttime.

3 Set the source parameters.

Agilent ZORBAX LC Column, Eclipse Plus C18,
2.1 mm x 100 mm, 1.8 pm (p/n 959758-902)

35°C

5 plL (0.5 pL for Funnel-based instruments)

5 seconds in 50:50 methanol/water

A= 5mM acetic acid in water

B= Acetonitrile

0.4 mL/min

Time (min) A (%)
0.00 95.00
12.00 5.00
12.00 min

3.00 min

Set the appropriate source parameters for

your LC/TQ model according to the table

below.

Source Parameters
Instrument Model

lon source

Gas temperature
Drying gas (nitrogen)
Nebulizer gas (nitrogen)
Sheath gas (nitrogen)
Sheath flow

Capillary voltage

Nozzle voltage

Ultive and non-iFunnel 6400 Series

Agilent Jet Stream ESI
250 °C

7 L/min

40 psi

325°C

11 L/min
3500/-3000 V
0/-1500 v

iFunnel High/Low Pressure RF NA

B (%)
5.00
95.00

The Scan segments table always must
have at least one row. You manually
remove this row after importing
transitions from the Database
Browser.

iFunnel 6400 Series
Agilent Jet Stream ESI
150 °C

15 L/min

30 psi

300 °C

12 L/min

3500/-3500 V
300/-500 V

150/60 V (Positive)
90/60V (MNegative)

MassHunter MRM/dMRM/tMRM Database Familiarization Guide
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments
4 QOpen the appropriate database in a For 6400 Series systems, right-click the
Database Browser, from the QQQ tab. Scan segments table and click Import

from Database Browser. For Ultivo, click
Compound Browser. For either system,
the Database Browser opens. In the
Database Browser, click File > Open
Database.

b For 6400 Series systems, select the
CheckoutMix_TriggeredMRM_10_6400
Series database in the
\MassHunter\Databases\Checkout Mix
Example Database folder. For Ultivo,
select the
CheckoutMix_TriggeredMRM_1.2_Ultivo
database.

¢ Click OK.

d Save the method with a new name. Do
not overwrite the provided example
method.

Browse For Folder *

Select Optimizer database folder

v Databases ~
v Checkout Mix Example Database
CheckoutMix_TriggeredMRM_1.2_Ultive
CheckoutMix_TriggeredMRM_10_64005eries
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Creating an MRM acquisition method from the database

Steps

Detailed Instructions

Comments

5 Select primary transitions
corresponding to the basic checkout
mix compounds.

See “Primary and Secondary
Transitions for Triggered

MRM" on page 65 for a list of the
Primary transitions.

The secondary transition are added
when you are creating the triggered
MRM method. See “Task 1. Create
a tMRM method from a dMRM
method” on page 44.

Note that in the example data file, when
both polarities are available in the
CheckoutMix_TriggeredMRM_1.2_Ultiv
o database, the analysis was run in
positive mode only.

The CAS numbers for the basic checkout
mix (positive ion compounds) are:
2032-59-9

1912-24-9

1563-66-2

333-41-5

60-51-5

35554-44-0

81334-34-1

121-75-5

139528-85-1

19937-59-8

2212-67-1

175013-18-0

148-79-8

a

b

Click the Compound Name column
header to sort the compounds by
Compound Name.
Ensure the correct check boxes next to
the primary transitions are marked
according to the “Primary and Secondary
Transitions for Triggered MRM" on
page 65.
To quickly mark only the primary
transitions for the Checkout Mix:
Under Search Compounds, mark the
CAS check box. In the Search Text text
box, type the CAS numbers for the
Checkout Mix.
Under Select Transitions, select Primary
transitions and click Select Primary. See
next page for filter examples.
Review the transitions in the table. Clear
the check box next to any transitions that
you do not want to include.

Instead of individually marking each
check box, you can use the search and
filter function with the Select
Transitions options to select a number
of transitions according to the criteria
you have specified. Refer to the help
for the Database Browser Search Filter
tab in the Optimizer Help.

The CAS number is a reliable item to
use to filter the compounds. If you use
the Compound Name, you have to
spell the name exactly as it is written in
the database; otherwise, you get too
many random hits which you then
have to remove from your import list.
Also, you have to write the name or
number as a vertical list (a new line for
each name or number).

Qualifier and quantifier MRMs can
have different precursor ion species
but they cannot have different
polarities. Compounds that contain
halogens often have multiple
precursors for the same compound in
the database. If a Method Setup Guide
is available for your database, refer to
the guide for more details on choosing
the most selective transitions for your
analysis.

MassHunter MRM/dMRM/tMRM Database Familiarization Guide
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Creating an MRM acquisition method from the database
Task 1. Create an MRM method

Steps Detailed Instructions Comments
Database Browser - o x| [fyoumark the Show All
. Records check box,
then all compounds in
SearchFilter  Import List
the database are shown

[ Show All Records Search/Fiter .

A CE in the table. You scroll
e e Srcame | through the compounds
o . and mark the Primaries
Date om [12/15/2020 ] To [06/04/2010 ] N
e 5 P— 5 for the compounds you
R s L B are using.

Method
Match entire word for each string
Select Transtions Set primary and trigger flags Rank transttions by
8 :’:;:: m;\:| ranked ranstions e Settop [2 | ranked transtions as prmary g’:’“""‘*r .
O Secondary transitions | Set Prmaries and Trigger S
O Compound Name Formula Mw Polarity Species Precursor Product Frag CE cav Primary  Trigger A
z C8H5CI303 5. 8 6l 3 | | n

O 2451 ‘C8H5CI303 Negative 2529 1229 80 45 3 O O

O 2457 C8H5CI303 Negative 2529 1589 20 40, 3 O (]

O 2451 ‘C8H5CI303 Negative 2529 1949 80 10 3 %] “

(] 2.45-TP (Silvex) CSH7CI303 Negative 2669 95 80! 60! 3 [m} [m}

[ 2457P(sivex) | CoH7CI303 Negative %65 1228 % [ sooo o || If you clear the Show All
£ — | Records check box, you
Current Database : D:\MassHunter\Databases\Checkout Mix Example Database\CheckoutMix_TriggeredMRM_10_6400Series | /dd o Import List Import Close can Ilmlt the Com pounds

that are shown in the
table. In this example, the
DF‘I"E;WVM -~ " X CAScheckboxis
sS85 marked in the Search
2 5.5
P eerner [ e Compounds group and a

T Shom A Fecarte — Seach Campaunds list of CAS numbers was

Fiter Compounds Search Text d H h h T

gl aniel AT B e ] | yPedinthe Search Text.

it 03 PretName Each CAS number was

[J Optimized Compounds [0 Compound Name .

[ pate From [12/15/2020 ] To [o6/02/2010 N S ;::/Mla typed ona Separate Ilne.

O G tame REEET 0 Grows Only the compounds with

[ Polarty Postive v [ Model =

= [ Chemical Classes one of those CAS

[ Method v § i 3 .

et numbers is shown in the

oo i S—— iy table. You can then click

Qsicgie [ sato rkcd tanston o i O ot the Primary transitions
@® Primary transtions Select Transtions | g s il @ o ry
T oo e ot button and click Select

[®] Compound Name Formula Mw Polarity Species Precursor Product Frag CE Ccav Primary ~ Trigger * TranSitions- Then, a" Of
» [ Dizinon (Dimpylate | C12H21N203PS Positive 3051 G 105, i 2 H ] the Primary transitions

]’ Diazinon (Dimpylate | C12H21N203PS Positive 305.1 84 105 40 2 O O

0 Diazinon (Dimpylate | C12H21N203PS Positive 305.1 ES 105, 40 2 O [m] fOI' the Selected
|4 Diazinon (Dimpylate | C12H21N203PS Positive 305.1 97: 105 40 2 M O

] Diazinon (Dimpylate | C12H21N203PS Positive 051 100 105 I 2 O O compounds are marked.
¢ [4 Diazinon (Dimpylate | C12H21N203PS Positive 305.1 169.1 105 32 2 M %] v
Current Database : D:\MassHunter\Databases\Checkout Mix Example Database\Checkouthix_TriggeredMRM_10_6400Series | Addto Import List Import Close.
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments
6 Import transitions to the Data a Click the Add to Import List button. + Only the transitions that you marked
Acquisition program. b Click the Import List tab. are added to the Import List.
¢ Review the Import List table. * Removal of the negative MRM
d Click the Import button. transition for compounds that also
have a positive MRM transition
ensures that one compound name is
associated with only one polarity. One
compound cannot have both negative
and positive polarity transitions.
Database Browser =nER===
File Edit View
% oo ln
SearchiFilter | Import List
Compound MName Formula Misf Polarity Species Precursar Product Frag CE Primary Trigger RT HE)
Aminocarb C11H16N202 Positive 2091 1372 105 24 =]
Aminocarb C11H16N202 Positive 209.1 152.2 105 12
Atrazine CBH14CING Positive 2181 68 125 40 [} =
Atrazine CBH14CINS Positive 2161 1741 125 16
Carbofuran C12H15NO3 Positive 2221 1231 80 30 [}
Carbofuran C12H15NO3 Positive 27321 165.1 80 20 L3
Diazinon (Dimpylate | C12H21N203PS Positive 305.1 97 105 40 =]
Diazinon (Dimpylate : C12H21N203PS Positive 305.1 169.1 105 32
Dimethoate CBH1ZNO3PS2 Positive 230 125 70 16 =)
Dimethoate CBH12NO3PS2 Positive 230 198.8 70 0
Imazalil (Enilconazo | C14H14CI2N20 Positive 2871 159 115 20 [}
Imazalil (Enilconazo | C14H14CIZN20 Positive 2971 201 115 15
Imazapyr C13H15N303 Positive 2621 £9.1 120 40 [}
Imazapyr C13H15N303 Positive 2621 171 120 20
Malathion C10H1306PS2 Pesitive n 3 80 10 =]
Malathion C10H1806PS2 Positive n 1269 80 5
Metazachlor C14H16CIN3D Positive 2781 1342 70 15 [}
Metazachlor C14H16CIN3D Positive 2781 2101 70 4
Metesulam Ci4HT3CIZNED4 Positive 418 140 140 60 @ [l 5
< i ] b
mpot ][ close

MassHunter MRM/dMRM/tMRM Database Familiarization Guide

15



Creating an MRM acquisition method from the database

Steps

Detailed Instructions

Comments

7 Review the MRM transitions in the
Data Acquisition program.

8 Change the dwell times.

‘ i Method Editor

a Delete the original compound in the Scan
segments table. In the provided method,
this compound has been named “delete
this compound after DB import”.

b Sort the table by the Compound Name.

¢ Review the transitions for each
compound.

a Inthe Scan segments table, type 20 in the
column labeled Dwell. Type it in the cell
for the first compound (Aminocarb).

b Right-click the cell and select Fill column
so that all compounds have a dwell time
of 20 ms.

W (B | CheckoutMin MAM_64708.m

v W apply D

DA Mulisampler  Multsampler Pretreatment  Binary Pump  Column Comp. | Q0Q

Siop line: Acquisition | Scuce | Cromstogam | Inmaent | Disgrasics

TGOS TUNEIOIL || & Nolmidis Pup Sean segents

Bowe. | & ||| L c C ISTD7 | Precunlon © MS1Rss | Producton
= T Raing » [Aminccat [ ] 2031 | 1372 ure
- — Arnocat r 2037 Uit 1522 Uit

5| RCERE R0 A [Aegre =N BRI Ut

= [Ayacen | BRI 1741 Ut
e SenType | Dvvabe | 0ot8 DM8 Siceg _Ex: 2‘;:3: ::;:_E:

1M Toks I ! ) !

1 Duasree [Dirvgbate] ST Ut & U
| Diaznn Dimestote] 31 |Unt 1631 |Unt
| Disethoste 230 Ut 125 Urt
| Dimethoate 230 Ut 1988 Ut

. Irvacall[Erdcoracale] BRI 158 Uret

6400 Serles | Imaczall (Eracoraazcia 2471 U 200 Ut
[Imazagyr o | B 691 |Unt

I | 621 U A7 U

[Halatricn =N 3 Ut U

[ Matation = [ I Ut 1269 Ut

[Mtazackicn =N 2781 U 1342 Ut

[Metozachicn || 281 |Unt 0T |Unt

T epchesds [Gam0g malpcle

poco e i

M52 Fles

+ If ared box appears in the Scan
segments table, you click the Apply
button in the toolbar. If the red box
does not clear, the value is not valid.

+ The example method may not exactly
match the transitions in the database.
Use the transitions in the database if
you find a discrepancy.

» Make sure your dwell time for all
transitions gives an appropriate cycle
time. This criterion determines how
many transitions you can put within
one cycle.

» Forexample, for peaks that are 5
seconds wide, use a cycle time of 500
ms to give 10 points across the peak.
For 50 compounds with 2 transitions
each, use a 2 ms dwell time to give 5.5
ms total per transition.

d ‘

Duel | Foagmentsr | ColionErmy | CoHpccsinio | poigs,

E3 o ~'=ostve
o  had Fastve
7 DeeeRow | e
o et Famtoe
2 Import from Datsbase Browser Jostive
20 Update DMRM Method . fvm
Fr Fasive
. Cut Tostne
E Copy Bosvn
= Paste Fasive
W Pastefrom Clipboand fostve |
. FaDown
0 Tosive
Fr et Famoe
3 Min 03 Fasive
o Mas 100 T |
X Defwit 200 Tostve
20 T 4

3|Posiive
oy T e

] B
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments
Method Editor
[ 7" ke Bd | B || CheckoutMix_MRM UltiveB_with compeunds.m ~| & apply | G
“roperfies DA Multisampler  Multisampler Preireatment  Binary Pump  Column Comp. | QQQ
- Method lon source AEEL Acquisition Parameters
Acquisition
s H=35 £M &0
Tm:z:?:“““ © A puma /o it Compound group | Compound name ISTD? | Precursor (miz) | MS1res | Product(miz) | MS2res Dwell(ms) = Fragmentor(v)  CE(V) Polarity
Compound Browser ® umitimin [ 1 Insecticide Aminocarb O 2001 Unit v 1372 Unit v 20 105 4 Positive
Convert to dMRM Insecticide Aminocarb O 2091 Unt v 1522 unit v 20 05 2 Positive
« Tune 7] Time fter windo (i) o Herbicide Atrazine O 261 Uit v 68 Unit + 20 125 40 Positive
Autotune Herbicide Atrazine O 2161 Uit v 1741 Unit ~ 20 125 16 Positive
X Acaricide Carbofuran O 221 Unit v 1231 Unit v 20 ] 30 Positive
Time Segments Acaricide Carbofuran O 221 Unt v 165.1 unit v 20 80 20 Positive
2 E Acaricide Diazinon (Dimpyle) O 351 Uit v 97 Unit + 20 105 40 Positive
Starttime (min) | Scan type Acaricide Diazinon (Dimpylate) O 3051 Unit v 1691 Unit ~ 20 105 2 Positive
>0 MRM - Acaricide Dimethoate B 230 Unit v 125 Unit v 20 70 16 Positive
Acaricide Dimethoate O 23 Unt v 1983 unit v 20 0 0 Positive
Fungicide Imazalil (Enilconazole) O 2971 Unit v 159 Unit + 20 115 20 Positive
U|tivo Fungicide Imazalil (Enilconazole) O 2971 Uit v 201 Unit ~ 20 15 15 Positive
Herbicide Imazapyr O 221 Unit v 69.1 Unit v 20 120 40 Positive

Estimsted cycle dme (ms/cycle)

9 Inthe Data Acquisition program, save + Click Method > Save.

the method.

MassHunter MRM/dMRM/tMRM Database Familiarization Guide
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Creating an MRM acquisition method from the database

Task 2. Acquire, inspect, and analyze MRM data in
Qualitative Analysis

After you acquire the MRM data file, you examine the data file in the Qualitative
Analysis program to verify that the transitions were acquired.

To identify isomeric compounds during routine LC/MS, an authentic sample of
each isomer is injected, and its retention time is determined under the
chromatographic conditions used for the analysis.

The retention time is needed for identification when the MS/MS spectra, and
hence MRM transitions, of these isomers are very similar. The Checkout Mix (p/n
5190-0469) does not contain isomers, and the retention time is not required for
identification of the compounds in the Checkout Mix.

The elution order of the compounds in the Checkout Mix was determined using
the Eclipse Plus C18 column and mobile phases specified in the “To run the
Checkout Mix” on page 8. The expected elution order is:

Aminocarb
Imazapyr
Thiabendazole
Dimethoate
Metoxuron

Imazalil (Enilconazole)
Carbofuran

Atrazine

Metosulam
Metazachlor
Molinate

Malathion

Diazinon (Dimpylate)
Pyraclostrobin

Depending on the delay volume, the compounds Pyraclostrobin and Diazinon can
co-elute, separate slightly, or reverse elution order. Imazalil and Metoxuron are
also very close in retention time and may reverse elution order.

MassHunter MRM/dMRM/tMRM Database Familiarization Guide



Creating an MRM acquisition method from the database

Steps

Detailed Instructions

Comments

Do this step if you want to acquire data
with the Checkout Mix. Otherwise,
continue at step 2.
1 Acquire data.
Set up a one-line worklist with the
method you just created.
Name the data file
CheckoutMix_MRM.d.
Designate a directory path to hold
your data files and method,
different than the path used for the
example methods and data.

a

b

If necessary, click View > Worklist to
display the Worklist window.

Click Worklist > Worklist Run
Parameters. Verify that the parameters
are set properly. Click OK.

Inthe Data File Settings tab, under the File
Naming section, type
CheckoutMix MRM.

Click Worklist > Add Multiple Samples.
Select CheckoutMix_MRM.m as the
method name.

Click the Sample Position tab.

Select the Autosampler, Well-plate or Vial
Tray.

In the graphic, select a single position.
Click OK.

In the Worklist window, mark the check
box to the left of the sample.

Click the Start Worklist Run icon in the
main toolbar, the Run Worklist icon in the
Worklist toolbar, or click Worklist > Run.

» The Worklist window is tabbed with
the Method Editor window by default.
Click the Worklist tab at the bottom
left corner of the program to show the
Worklist window.

* Seealso “To run the Checkout
Mix" on page 8.

MassHunter MRM/dMRM/tMRM Database Familiarization Guide
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments
2 Find compounds using the Find Start the Qualitative Analysis program. If itis  « You can also use the example MRM
Compound by MRM algorithm. not running, double-click the Qualitative data file that was installed to the
Open the data file Analysis 10.0 icon, or that of a later version. Checkout Mix Example Data folder. If
CheckoutMix_MRM.d. the file is not on your computer, install
g it from the installation media.
ElL]]

=)

a Click File > Open Data File.

The system displays the Open Data
File dialog box.

b From the folder
\MassHunter\Data\Checkout Mix
Example Data folder, select
CheckoutMix_MRM.d, and click Open.

¢ Click the Compounds View tab at the top
of the Qualitative Analysis screen.

d If needed, click View > Method Editor.
The system displays the Method Editor
window.

e Inthe Method Automation section, click
Workflow, and ensure the Workflow is set
to Target/Suspect Screening and that
Compound Mining is set to Find by MRM.

f Inthe Method Editor Window, in the
Target/Suspect Screening section, click
Find by MRM. Click the Group transitions
by compound name option.

g Click the Peak area option for Detect
most abundant peak by Peak area.

€3 Compound Chromatogram Results X [E Method Editors Find by MRM
2ot QEY %M 0C B HE BB NE B A =S AEBE V- ® Fnabyry -
Integrator  Peak Filters  Signalto Noise Peak Spectum Results

x108 [Cpd 14 Diazinon (Dimpylate): 3422 +ES| MRM Frag=105 0V CID@32.0 (305.1 -> 169.1) Checkouthlix_MRM d Method Automation A | Options

matograms
16 Spectra

12 5 Target/Suspect Sreening
1 |

i

55 6 65 7
Counts vs. Acquisition Time (min)

Find by MRM

Compound resuts

Export
Detect most abundant peak by

® Peskarea O Peak height

h Click Find > Find by MRM.
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Creating an MRM acquisition method from the database

Steps

Detailed Instructions

Comments

3 Review the results of the Find

a Click View > Compound List.

» You can also printa Compound Report

Compounds by MRM algorithm.
Make sure that the primary ions are
found for each compound.

You cannot edit the retention times
of compounds which are identified.

NOTE: The retention times for pairs of
isomers that have identical MRMs are
listed under the Retention Time of the
compound that is most abundant.

b Click or use the arrow keys to move

through the Compound Table to review

one compound at a time. See the figures
that follow.

Review each compound. Verify that the .
primary transitions for each compound

were found.

Qualitative Analysis is the best program .
to do a quick review of the MRM

compound information and to check the
chromatography of multiple data files.

NOTE: You can manually edit these retention
times in the Quantitative Analysis program.
See “Task 1. Create a batch file from an
existing MRM data file” on page 23.

to review results. You click File > Print
> Workflow Report. The Compound
Report sorts the compounds by
retention time.

In the Compound Chromatogram
Results window, you can see the
abundances for each transition.

In Compound List, click each )
compound, or use the bl and aal
buttons in the compound list window
to review the results.

[ Agilent MassHunter Qualitative Analysis 10.0 - Default.m

File Edit View Find Identify Method Configuration Tools Help

25i5ample Table: CheckoutMix MRM.d

7o
Resuits
Last Run Method Saved Results Method Flags

Result Summary File Name

SHE3 - LBEAGAD + @B & Navigator View [&] Compounds View

X €% Compound Chromatogram Resutts

ve 3 QB Y kM2

N R ]

X Gjcompound MS Spectrum Resuts x

vet QF GM2 - =

Workfiow X105

Workflow Target Sour

Cpd & atrazine 6.181: +ES| MRM Frag=125.0 CID@40.0 (216.1-> 68.0) Checkouthlix_MRM.d

No data to display.

» 14qualifed (1 Checkouthlic MRMd < <Interactive>> Creckoutnti | 25
36
3s.
32
3
28
26
[l i D 24
22
% Compound List: 14 found x 5
e @ e
General &l
ShowsHide Label ¥ RT ¥ Width ¥ Height ¥ Area ¥ Score ¥ Mirirng 4| 14
¥____Cod 1:Aminocarb 2285 2286 0257 196498 69259 100 Find by MR _ 12
» ¥ cpasatane 618l 6181 0277 651198 21965 100 Find by MR 1
v Cpd 7:Carboturan 5819 551 0258 519296 17045 100 Find by M o
¥ Cpd 14:Diazinon (Dimpylate} 9422 9422 0216 619590 21828 100 FindbyMR
¥ Cpo4Dmethozte 3973 3973 0258 32730 11367 100 And by MR ue
¥ CposImazlil Enilconazle) 4540 454 0277 214025 85120 100 Find by MR 04 ‘
¥ Cpd2Imazapyr 2630 288 0268 152645 50122 100 Find by MR 02
¥ Cpd1z:Malathion 8370 837 0205 1705 57382 100 Find by MR I
B 0
| 105 [Cpa & Arazine 6.181: +ESI MRM Frag=125.0/ CID@16.0 (216.1 > 172.1) Checkoutttix_MRM.4
(57 Method Editor: Find by MRM X & Structure Viewer x Al
@B aE 9™ ® FindoyMRM No d 65. -
Method Aut.. & | Signalto Noise Peak Spectum Resuits 3
Optors Integrator Peak fiters
Chromatograms 55.
Find compound settngs
Spectra 5
(O Treat each transition as separate compound
E Target/Suspect ... [Single precursor on and product on values] 5
Find by MRM @ Group transitons by compound name “
Export Compound resuls B
Detect most abundant peak by 3
@ Peskarea O Peak height 2
2
15 ‘
1
05. ‘
o il
Y 7 H 3 i 3 3 7 g 0 T
= 2k aAtrszinet.] Counts vs. Acquisiton Time (min)
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Creating a Dynamic MRM acquisition method

Creating a Dynamic MRM acquisition method

To create dIMRM methods, retention times (RT) and RT windows are added to

MRM methods. dMRM methods are very useful for targeted analysis of a large
number of compounds, each with quantifier and qualifier ions. The creation of
dMRM method from an MRM method is the second step in the tMRM method
creation workflow.

The process to create methods that contain large numbers of standards is
described in Figure 1. The figure shows an example of 150 standards. You can
update an existing MRM method to a Dynamic MRM (dMRM) method using the
MRM Update Options dialog box if you have an MRM data file. You can either
specify the data file directly in this dialog box or you can create a report in the
Quantitative Analysis program and specify the report file.

For the MassHunter MRM/dMRM/tMRM Database, Agilent recommends that
you create a Quantitative Analysis report to specify in “Task 3. Create a dMRM
method using Update dMRM"” on page 32.

50 standards Data File 1

e
!

Batch 1 Report 1 )

50 standards Data File 2 Batch 2 Report 2 )—

é &
é
!

/

v 50 standards |

/

Data File 3 Batch 3 Report 3 )

é

Figure 1. Example process for analyses that have more than 50 compounds

22 MassHunter MRM/dMRM/tMRM Database Familiarization Guide



Creating a Dynamic MRM acquisition method

Task 1. Create a batch file from an existing MRM data

file

In this exercise, you create a batch and a method from an existing MRM data file.

Steps

Detailed Instructions

Comments

1 Open the Quantitative Analysis
program and create a batch file with
one sample file,
CheckoutMix_MRM.d.

2 Create a method for that batch using
MRM data.

a

b

o o

Double-click the QQQ Quantitative
Analysis (Quant-My-Way) icon.

(>.

Click New Batch.

Navigate to installed data in the folder
\MassHunter\Data\Checkout Mix
Example Data.

Type CheckoutMix MRM in the File
Name text box.

Click Open.

To add samples, select the file
CheckoutMix_MRM.d.

Click OK.

Click Method > New > New Method from
Acquired MRM data.

Select the CheckoutMix_MRM.d data file,
click Open.

Right-click the Method Table and click
Collapse All.

Click View > Preset Layouts > Table Top.
Close the Sample Information window.

The file CheckoutMix_MRM.d is
installed in the folder
\MassHunter\Data\Checkout Mix
Example Data folder.

You can also use the Checkout Mix
data file that you created if you ran the
Checkout Mix in the previous exercise.
Your results can vary slightly.

You can change which windows are
displayed when you use the View
menu.

You can open or close a single
window.

You can also load a layout which
already has specific windows
displayed in specific locations.

You can also load or save layouts. See
the online Help in the Quantitative
Analysis program for more
information.
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Creating a Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

3 Set the Concentration Setup, Qualifier

Setup, and Calibration Curve Setup.
Add calibration level 1 with a
concentration of 100.
Set the Uncertainty to Relative for
all qualifiers.
Set the Curve Fit to Linear.
Set the Curve Fit Origin to Force.
Set the Curve Fit Weight to None.

Method Table

Time Segment: <All> - Compound: v > ResetTable View

Sample

Neme | Datafile | Type | Level

[ Acq. MethodFile | Acq. DateTime |

[» CheckoutMix.. CheckoutMix

Quantifier

Name [ 75 | Tmnson [  Scan |  Type

2091 == 137 MRM
2161 == 174 . MRM
2221 == 123 . MRM
3051 == 169.. MRM
2300 == 125 MRM
2971 == 159 . MRM
2621 == 217 MRM
3310 == 126.. MRM
2781 == 134 . MRM
4180 - 175 MRM
229.0--721  MRM
188.0->832 MRM arget
3881 > 193 MRM arget
2020 == 175 MRM arget

Aminccarb arget
arget
arget
arget
arget
arget

Atrazine T
Target

Carbofuran
Diazinon (Di
Dimethoate
Imazalil (Eni
Imazapyr
Malathion arget
Metazachlor arget
Metesulam arget
Metaxuron arget
Molinate
Pyraclostrobin
Thiabendazo

Lo B e

Select Concentration Setup in the
Method Setup Tasks section in the
Method Tasks pane.

Select the first compound in the table.
Right-click the compound row and click
New Calibration Level from the shortcut
menu.

In the Level column, type 1. In the Conc.
column, type 1 00.

Right-click in the Level box and click Copy
Calibration Levels To.

Click Select All. Click OK.

Select Qualifier Setup in the Method
Setup Tasks section.

Verify that the Uncertainty is Relative.
Select Calibration Curve Setup in the
Method Setup Tasks section.

Set Curve Fit to Linear for all compounds.
Set CF Origin to Force for all compounds.
Set CF Weight to None for all
compounds.

*+ Referto the online Help in the
Quantitative Analysis program for
additional help on these tasks.

+  After you select the option for the first
compound in the Method Table, you
can right-click the option and click Fill
Down from the shortcut menu.

24
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Creating a Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

Method Table

Time Segment: < <Al

v > Compound: { |Aminocarb v| }» Reset Table View

Sample
Name ‘ Data File ‘ Type | Level | Acq. Method File | Acqg. Date-Time
" CheckoutMix_M.. CheckoutMix_M.
Quantifier
Name | TS | Transition | Scan | Type ‘ Units
=+  Aminocarb 1 2091-=137.2 MRM Target ng/ml
 [calibration
: Copy Calibration Levels To X
Level Conc Response Enable
(3 1 100.0000 Select Compounds
Quantifier Mame TS RT Transtion ISTDFag *
Name | TS | Transition | Scan

| Atrazine 1 216.1-= 1741 MRM
- Carbofuran 1 2221->1231 MRM Diazinon {Dimpylate) 309.1 -

| Diazinon (Dimpy. 1 305.1->168.1 MRM Dimethoate 2300
i Dimethoate 1 230.0-=125.0 MRM Imazalil (Enilcanazole) 7=
I Imazalil (Enilcon 1 287.1-=158.0 MRM [— 2621 - o
| Imazapyr 1 2621-=2171 MRM < >
| Malathion 1331.0->126.9 MRM —h = —
| Metazachlor 127811342  MRM = e

+ Verify retention time elution order: m Select Retention Time Setup in the + If you increase the retention time

Aminocarb
Imazapyr
Thiabendazole
Dimethoate
Metoxuron

Imazalil (Enilconazole)
Carbofuran

Atrazine

Metosulam
Metazachlor
Molinate

Malathion

Diazinon (Dimpylate)
Pyraclostrobin

Method Setup Tasks section.

(optional) Enter 2 for the Left RT Delta
and Right RT Delta for each compound to
compensate for potential RT drift.

Verify the retention time order of the
analytes is the same as shown in the
figure below. At this time, if your sample
contains isomeric compounds, you need
to resolve any retention time issues for
the isomeric compounds by changing the
RT value in the Method Table.

window to cover the complete run,
then all compounds that share the
same precursor and product ion are
seen. In these cases, the automatic
processing always picks the more
abundant peak.

+ Depending on the delay volume, the
compounds Pyraclostrobin and
Diazinon can co-elute, separate
slightly, or reverse elution order.
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Creating a Dynamic MRM acquisition method

Steps Detailed Instructions Comments
Review qualifier ratios p Select Qualifier Setup in the Method

Setup Tasks section.

q Right-click the Method Table and click
Expand All.

r Click View > Restore Default Layout.

s Click View >Panes > Sample Information
to close the Sample Information window.

t Click the Show/Hide Qualifiers button in
the toolbar in the Compound Information
window.

u Click on each compound and verify that
the Rel. Resp. for each Qualifier matches
the value shown in the Compound
Information window in the spectrum
pane.

2] Agilent MassHunter Quantitative Analysis (for QQQ) - [New Method] ER =

Restore Default Layout Load / Save Layout ~|

Method

Add/Remove Columns  Load Column Sertings

Presetayouts v Toolbars v Restore Default Columns ~Save Column Sertings
‘e MaximizePaney  GachTabieLayoutv|  ResetSort
Layout Cotumns
Method Tasks  + 1 x || Method Table - ax
D New /OpenMethod Timesegment: ¢ [<a>  +| > | Compound: ¢ [Aminocarb | B Reses Tabte View
b Workflow ‘Sﬁmu\e ~
| Name [ DataFie | Type | Level [ Acq MethodFile | Acq DateTime |
¢) G LESITAE=S [ CheckoutMix_M... CheckoutMix M
{ MRM Compound Setup ‘Quﬁmmer
Retention Time Setup Name 5 Transition Scan Type Precursor lon Product lon Uncertainty
ISTD Setup » 1]209.1-> 1372 |MRM Target 209.1 1372 Relative
Concentration Setup ‘Quﬁ\m,
[ qualfer setup | | Precursorion | Productlon Transion | _RelResp. | Uncentainty | Area Sum |
Calibration Curve Setup 2091 1522 209151522 921 200 0O
[ Globals Setup [@uantifier |
4 s et | Name [ 75 [ Tension | Scan [ Type [ Precursorton | Production Uncertainty |
e [ Auvazine 121611741 MRM Target 2161 1741 Relative
& validate Qualifier
Precusorlon | Productlon | Transiton | Rel Resp. | Uncertainty | AreaSum |
Save As 2161 630 2161660 554 200 o
Exit
B b Compound Information -2 x
b Manual Setup Tasks e s AL inav COYRRAWE S 8 o B Al A ois
b Outlier Setup Tasks [+ MRM £2D91 ->137.2) CheckoutMix_MRM.d 2705|—>13"2 L2081-> 1822
2«08 2268 min. F 102 Ratio=82.1 (100.0 %)
b Advanced Tasks S e g
18- % 1
14; s »
Z 0
1z £ o7
1 06
0.8 05
06 04
03
04-
02
02: i 01
-01
T T T T T T T T T T g T T T T T
05 1 15 2 25 3 5 05 1 15 2 25 3 5
Acauisition Time (mir) Accuisition Time (mir)
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Creating a Dynamic MRM acquisition method

Steps Detailed Instructions Comments

4 Verify method and then save the a Click Method > Validate under the peve—
method and apply the method to the Save/Exit section in Method tasks (left b
batch. panel). o

aher applying the method

b Click OK on the message box. Fix any
errors, if necessary.

c Click Method > Save As.

d Type
Checkout MRM to DMRM.

e Clickthe Savebutton.”

f Click Method > Exit.

g Forthe additional batch processing
option, select None.

h Click Yes to apply the method to the
batch.

‘Addtional batch procs

fnalyz Quanttate Itegrate © Nore

5 Analyze and save the batch. a Inthe Batch Table window, select Cal as
the Type. Select Level as 1.
b Click Home > Analyze Batch > Analyze
Batch.
¢ Click File > Save Batch.

6 Review the batchtoresolve errorsor ~ »  Resolve isomers.

messages that are indicated in the + Check qualifier ratios.
Batch Table. + Resolve errors and messages
7 Save the batch again. + Click File > Save Batch.

MassHunter MRM/dMRM/tMRM Database Familiarization Guide



Creating a Dynamic MRM acquisition method

Task 2. Print a report in the Quantitative Analysis
program

In this task, you create the template file report.results.xml that you use to update
the MRM method to a dMRM method. You can use any report template, but the
quickest report to create is a summary report without graphics.

You can use either a Quantitative Analysis report or a data file to create a dMRM
method, but the Quantitative Analysis report is recommended. If you use a data
file and an error is generated, then none of the compounds in that data file are
included in the dMRM method.

In this task, you:
Manually generate a report for a data file.
Remove all errors in the manually generated quantitation method.

Steps Detailed Instructions Comments
1 Printareport. Use a template that a See “Task 1. Create a batch file from an

creates a summary report for fastest existing MRM data file” on page 23.

report creation. b Click File > Save.

¢ Click Home > Generate Report. The
Generate Report dialog box opens.

d Under Report method, click New. The
Report Method Edit program opens.

e Click Add Template. The Open dialog box
opens.

f Navigate to the folder
MassHunter\Report Templates\
Quant\PDF-Reporting.

g Select a simple report, such as
Gen_ResultsSummary.report.xml. Click
Open.
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Creating a Dynamic MRM acquisition method
Task 2. Print a report in the Quantitative Analysis program

Steps

Detailed Instructions

Comments

(i) [ < MessHunter » Report Templates » Quant » PDF-Reporting »

~ [42][ Scarch PDF-Reporting 2|

Organize v New folder

Name Date modified Type Size
1 R e EDETROTATED | GEM R AcD
__| Emv InitialCal.report.xml 5/19/20155:42PM XML Document 1KB
|| Env_LCSSpike.report xml 5/19/2015542PM XML Document 1K8
|| Env_MSD.reportaml 5/19/2015542PM XML Document 1K8
| Env_QA_Checkreportml 5/19/2015542PM XML Document 1KB
|| Env_Results.reportml 5/19/2015542PM XML Document 1K8B
|| Env_Results_withGraphics.reportaml 5/19/2015542PM XML Document 1K8
|| Env_TPH_Validation.report xml 5/19/20155:42PM XML Document 1KB
|| Gen_ByCompound.reportxml 5/19/2015542PM XML Document 1K8B
__| Gen_BySamplereportaml 5/19/2015542PM XML Document 1KB
|| Gen_BySample_withSN.report.xmi 5/19/2015542PM XML Document 1K8
|| Gen_Calibration.report.xml 5/19/2015542PM XML Document 1K8
__| Gen_Completereportaml 5/19/20155:42PM XML Document 1KB
|| Gen_LIMsIntegration.reportml 5/19/2015542PM XML Document 1K8
|| Gen_ResultsQualifierRatio.reportxmi 5/19/2015542PM XML Document 1K8
[ Gen report.xml 5/19/20155:42 PM XML Document 1KB
Gen_Samples.report.xml 5/19/2015542PM XML Document 1K8B
|| UMslntegration_ExportResults.reportaml  5/19/20155:42 P XML Decument 1K8

Size: 397 bytes

Gen_ResultsSummary.reportxml Date medified: 5/19/2015 5:42 PM
XML Document

Date created: 5/19/2015 5:42 PM

File name: Gen_ ResultsSummary.reportaml

~ | Template files (" m

File Edit Tools
NDEE|sR2@a|9c|a

Templates | Resuts | Graphics settings |

Report mode

Destination file

Publish format

Language Page §|

Save & Bat

=N
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Steps

Creating a Dynamic MRM acquisition method

Detailed Instructions

Comments

h Inthe Report Method Edit program, click

Results.
i Click Yes.

B Report Method Edit (Quantitative Analysis)
File Edit Tools

DedE|sa@d |9 |a

B | oo

| Tempiates | Resits | Graphics settings |

Instrument type:
Generate report results (report results.xml):
© Ato
Generate results ile orly when Excel report templates are selected
@Yes
Aways generate results fle
@ Ne

Never generate resuts file

Save & Bt ] { Ed

j Click File > Save Method As. The Save As

dialog box opens.

k Navigate to the example data folder.
| Forthe File name, type

CheckoutMix MRM Report.

m Click Save.

B save s X
« “ 4 | <« Data(D) » MassHunter > Data » Checkout Mix Example Data v o O Search Checkout Mix Examp...
Organize ¥ New folder =~ @
& OneDrive A Name Date modified Type Size 2

‘ﬁ CheckoutMix_MRM.d 12/16/ 43 PM File folder
I This PC
CheckoutMix_MRM_Report.m 12 M File folder
¥ Network v 9 CheckoutMix_TMRM.d 12/ PM File folder v
File name: | Checkouthix MRM_Report

Save as type: | Methods (*.m)

A Hide Folders

n Inthe Report Method Edit program, click
Save and Exit.

o Click Generate reports now.

p Click OK.

The report.results.xml file is in the
\MassHunter\Data\Checkout Mix
Example Data

\QuantReports\CheckoutMix_MRM
folder.
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Creating a Dynamic MRM acquisition method

Steps Detailed Instructions Comments
Batch file:
Batch folder: D:\MassHunter\Data"Checkout Mix Example Data®
Batch file CheckoutMix_MRM batch bin Browse
Report folder

|D “\MassHunter\Data"Checkout Mix Example Data“\QuantReports\Che| Browse.

Repart method

[D:\MassHunter\Data Checkout bix Example Data\CheckoutMis_MRM_Repotm |

ooz | [ w

S amples/Compounds:
Al samples Choose samples
Al compounds Choose compounds.
Generate,

(® Generate reports now
[ Open report folder after reports generated
(O Queue report task

OK Cancel
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Creating a Dynamic MRM acquisition method

Task 3. Create a dAMRM method using Update dMRM

You can create a dMRM method from an MRM data file or a Quantitative Analysis
report. You use the Update DMRM Method dialog box. For Ultivo, this is Convert

DMRM.

Steps Detailed Instructions Comments

1 Openthe MRM method a Inthe Data Acquisition program, click » The LC conditions must be the same
CheckoutMix_MRM.m you created Method > Open. as those used to acquire the MRM
onpage 10and saveittoanewname b Select the MRM method you created in data files so that the retention times
with the format step 1 on page 10. Click OK. will be the same.
iiiCheckoutMix_DMRM.m, where jii ¢ Click Method > Save As.
are your initials. d Type the new method name with the

format /iiCheckoutMix_DMRM.m.
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Steps Detailed Instructions Comments

2 Update the method to change from a Click the Acquisition tabinthe QQQtabin + You can select either a data file that

an MRM method to a Dynamic MRM the Method Editor window. was acquired with a Scan Type of
method with the same compounds. b For 6400 Series, right-click the Scan MRM or a Quant Report folder as the
) ) ) segments table and click Update DMRM input to this dialog box. Agilent
If you have isomers in the data file, Method. The MRM Update Options dialog recommends to use the Quant Report.
specify a report instead of a data box opens. For Ultivo, click Convert to + The Delta Retention Time is scaled to
file for the source of the update, to dMRM. Then click Update Method. The the peak width found for that
ensure that you identify the MRM Update Options dialog box opens. compound. A scale factor of 2 creates
isomers correctly. ¢ Select the folder containing the a retention time window that is 2 times
Do not manually change the Scan report.(esu/ts.xm/ file. The name of this ‘ the peak width (baseline to baseline).
Type to Dynamic MRM. If you do, folderis shovyn inthe Rgport dialog box in Choqse a larger facto_r if you want to
the existing Scan segments table the Quant|tat}ve.AnaIyS|s program. acquire more data points for the
is cleared. By default, this file is in a folder in the transition.
QuantReports folder. The + A Delta Retention Time or Retention
QuantReports folder is in the same Time Window of 1 minute is chosen
folder as the Batch. By default, the for this method. A large delta retention
folder has the same name as the time is recommended for early eluting
Batch. compounds, which tend to have a high
d Under Method Options, check Add new background. This ensures sufficient
compound/transition. baseline for the peak integration. The
e For Peak abundance threshold, enter automatic calculation which provides
50. a smaller delta retention time is
f ForCycletime enter 500 ms. recommend for later eluters.
g Under Retention time options, select » The dwell times for MRM transitions
Update retention time and Update will depend on the number of
retention time window. overlapping peaks and their respective
h For RT window threshold, select 1. From peak widths.
the drop-down list, select Minutes. » The method is now updated with the
i For Scale factor, select 2. transitions, parameters, and retention
j  Under Trigger options, clear the Update times in the Quantitative Analysis
threshold check box. report.
k Mark the Update trigger window check
box.

| For Absolute value (mins), select 0.5.
m Review other parameters.
n Click OK.
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Steps Detailed Instructions

Comments

@ Dynamic MRM Update Options

Select MassHunter QQQ data file or Quant report folder:
|D:\MassHunter\Data\C}1ed{out Mix Example Data“\QuantReports'CheckoutMix_MRM

Method options
[ Add new compound Aransition

Peak abundance threshold: E
Cycle time: ms

Retention time options
Update retention time

Update retention time window

RT window threshold: Minutes
Scale factor: D

Trigger options

[] Update threshald [] Update trigger window

Height percent: 10 (® Retention time () FWHM
Scale factor: 1 Absolute value: min
Percent value: EI
Scale factor:
Restore Defaults oK Cancel b

You can update the compounds in
the Scan segments table by using a
QQQ data file or a Quantitative
Analysis report folder.

If you select a QQQ data file and an
error is generated, manually create
the report and select the report
folder in this location instead of the
QQQ data file. See “Task 2. Print a
report in the Quantitative Analysis
program” on page 28. The folder
path of the quant report in the
image is for the provided example
report. Instead use the location of
the report you created in Task 2.

Note that all transitions must be
detected in each data file, or the
program will generate an error when
you update the method.

Note that the cycle time in the MRM
Update Options dialog box is
applied only the first time the
method is created using the Update
Method function. After that, the
cycle time must be manually typed
into the QQQ > Acquisition tab.
When you close the method viewer,
changes made to the cycle time in
the viewer are not entered into the
acquisition method.
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Steps

Detailed Instructions

Comments

[ v b Wd | B || CheckoutMix_MRM_64708_dMRM.m ~| o Apply |G
Properfies DA Multisampler  Multisampler Pretrestment  Binary Pump  Column Comp. | GGQ
Ture i Stap fim ! | Souce | Chometogram | Instument | Diagnostics
unehOROAGE47 s snes TUNE <ML & Mo limit/ds Pump d
o[ it P P & . Fet Time | Delta Ret Colision | Call Accelerator
P s Compound Group | Compound Name ¢ | 15TD7 | Precureorlon © | MS1 Res | Productlon | WsZRes | 7 110 D 1%t Fragmentor | 200 T Polaiity
= Tine fi » | Aminocarb O 2091 | Unit 152.2| Unit 228 0s? 108 12 2| Pasitive.
ime fitring
lﬁ | Aminocarby r 2081 | Unit 137.2| Unit 228 087 106 24 2| Positive:
415 ESI -
Elleeatrclgl 05 ing Ansine [=] 2161 |Unit 1741 Unit 518 0% 1% 1 3| Postive
o Alrazine O 2161 |Unit 68| it 618 =3 125 40 3| Positive
o | glat ,| e ‘ — Em?‘] E%avlt?-] o Carbofuran (] 2221 |Unit 1651 Unit 562 s a0 E] 2|Positive
Carbofuan [5] 222.1|Unit 1231 Unit 582 08 a0 0 2|Pesiive
N |1 | [IlDynamu:MF(M ‘TDMS ‘ zuu‘ n| = ‘
Diazinon Dimpylate | [~ 3061 | Unit 1691 | Unit 941 05 106 a2 2| Positive.
Diszinen (Dimpylate | [ 305.1 |Unit a7 | Unit 941 05 105 40 2|Pasitive
Dimethoate. m] 230 Unit 158 8| Unit 397 05 0 o 5| Paositive:
. Dimethoate, r 230 | Unit 125 Unit 397 05 0 18 5| Positive.
6400 Series Imazall Enilcanazal| [ 297.1 | Unit 201 | Unit 434 057 115 15 2[Pasitive
Imazall [Enilconazal| [~ 2971 | Unit 159 Unit 494 0s? 118 20 2| Positive:
Imazapyr [ 2621 | Unit 217.1 | Unit 23 083 120 20 3| Positive.
Imazapyr [=] 262.1|Unit 53.1|Uni 23] 08 120 0 3|Posiive
Malathion [m] 331 | Unit 126.3| Unit BI37 05 a0 5§ 2| Positive.
(VTS = =T walis ol ar on = Slse
Dynamic MRAM Tiiggered
cycles/s ms/eyele Total MRMs =28 Max Concunent MRMs = 4 Min/Max Dwell = 122 54 ms/248.02 ms
Cycke Time [500  ms I~ Triggered Repeats [3
o Review the results of updating the MRM
method to a dMRM method and then
click Close.
p Verify that each row has a Compound
Name. A blank Compound Name is not
allowed.
q Click Method > Save.
MethodEr
D) v Wl W | [B) | CheckoutMix VRM_Uftivo8_from DB.m i)
Properies DA Muliisampler  Multisampler Pretreatment  Binary Pump  Column Comp. {3001
¥ {Metiod lonsource AsEs Acquisition Parameters statistics
prec
Source i, EPEEE F @ Group: [ALL_ V] compound: [ALL_ ¥ Total MRM
— © Aspumpotime CompoundGup | Compoundnome  1STO? | PSSO MSTres | Produeimie) MS2res RT(rin) FLWIROW | Foomenor | ceqy | Ame  poy 2 Minimum Concutent MRS
Compound Browser @ Lime min) 13 > insectiode Aminocarb ST unt v 1522 Uit v 228 077 105 7 w2 Posiie v i Concurens VAL
T Updits Hathod Insecticde: Aminocarb 8 . Unt v 1372 Unit v 226 077 105 2 mz2 Positve v —————
- 2 T v i o5 Hee svagie o ww v um v e 08 P S Fese v MmOy Time ()
Herbicide Awrazine. =] Unt v 68 Unit v 615 08 125 0 7451 Postive v Minimum Cycle Time {ms)
Time Segments Catbouran [} e it v 58 on @ 0 s Posiive v =
=) Carbouran ] it v 31 Ut - 58 o7 P 0 w43 Posiive v Qe
S s Dszion Ot 1 v - 691 v s® 0m P % wa Postve + ] Ovride R windowi) |1
o e )l Scones) Disginon (Dimpyate) 1 g~ Uit v 93 o0& 105 PR Positve v SRR g
47 BN, D Dimethoate [ Ut - 1988 Uit v 3% 07 n 0 e Positve + D hest e
Dimethoate. =} Unt v 125 Unit v 396 074 k1 1 12403 Posiive v
Fungicide: e i) [ it - 201 Uit v 4 0m 115 5 945 Fesiive
Pt mm @ w1 s o 2 B o
Hesbicide Imazapyr (=} Unit - 284 08 120 2 27’ Positve ~
Herbicide Imazapyr [=] Unit - 284 08 120 40 279 Positive ~
Acaricide Malathion =] Unit ~ 836 053 0 5 11341 Positive ~
Acaricde Malathion a Unit - 836 053 0 10 1341 Positve ~
metazachlor B Uit ~ 65 13 kL 4 hukil Positve ~
= metazachlor (=} Uit~ 65 13 kY 15 ma Positve ~
Ultivo b D D [l
Metazachlor a Unit > 681 o7 k1 4 10223 Positve ~
et o o e es 0w w % wm e o
O
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Creating a Dynamic MRM acquisition method

Task 4. Check dMRM acquisition method setup in
Dynamic MRM Viewer

The Dynamic MRM Viewer provides a powerful display to show you important
details of your method. The maximum and minimum Dwell times in milliseconds
are shown in the table.

« A dwell time of 5 ms or more is recommended to acquire dMRM data for this
particular analysis. If cycle time and concurrent MRMs reduce the dwell time
below this value, the minimum cycle time and minimum dwell time on the
right will be highlighted.If the minimum dwell time is below the specification

of the instrument, a warning will be provided.

+ For some newer Agilent LC/TQ models, the dwell time can be as low as 0.5
ms. Lower dwell times allow for faster cycle times at the cost of data points
across a chromatographic peak and chromatographic peak reproducibility.

« For good gquantitative results, make sure you have 10 data points across the
chromatographic peak.

Steps

Detailed Instructions

Comments

1 Start the Dynamic MRM Viewer
dialog box. Note: If you have an Ultivo
system, the Dynamic MRM Viewer is
displayed automatically, so you can
skip this step.

2 Review each compound in the
Dynamic MRM Viewer dialog box.

Right-click the Scan segments table and
click Edit DMRM Method.

Click each compound in the table.

Verify in the table that two transitions are
shown for each compound.

Examine the graphic to review how many
concurrent MRMs are being acquired
with that compound.

Adjust the cycle time so that all criteria for
Minimum Dwell Time, and for good
integration are met.

Click Close.

+ To use the Agile integrator, 64 data
points are required in the retention
time window. Either increase the Delta
Ret Time for the transition(s) with less
than 64 points, or decrease the cycle
time. As a general rule, set the
retention time factor based on
reproducibility of the chromatography.

» When you change the cycle time in the
Dynamic MRM viewer, you
immediately see its effects on the
Minimum Dwell Time and Maximum
Dwell Time.
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Steps Detailed Instructions Comments
a2} Dynamic MRM Viewer =] .
Dynamic MRM Stistics 6400 Series
Total MRlis =
Compound Group ¥ Compound Neme ¥ Frecurser  Froduct —pr  RT - gy e x;:xli‘:xt:mmz é
» Aminocarb 209.10) 15222| 2010) 1000 380 Winimum Duell Time B2 12ms
Aminocarb 20970 13720 2010 10w 380 Maxirmum Dwell Time 24975ms
Atrazine 21610 17810 1000 380 Minimum Cycle Time 1928 ms
Atrazine 21610 6200, 1000 380
Carbofuran 22270 16510 1000 30 L
Carbofuran 22210 12310} 1.000 380 ——
Diazinon (Dimpylate) 30570 169.10) 1000 380 Parameters
Diazinon (Dimpylate) 610 9700 1000 380 Ccle time: 500 ms
Dimethoste 23000 1000 30 ——
Dimethoste 23000 1000 30 B Y —— -
Imazalil (Enilconazol 297.10) 1000 380
Imazalil 297.10) 1000 380 Review toals
Imazapyr 26210 21710 2810 1000 30 I
Imazapyr 26210 69.10| 2810 1.000 380 [C] Ovenide RT window 1 mn
Wialathion 00| ize%0| 80| 1000 380 Check minimum datapts 64 pts
Malathion E :ol 9900 8350  fom0 380
Metazachior 2780 21010 6760 1000 30 ot method
Metazachior 1000 30
Wetosulam 1000 380 53 spit method
Wetgsulam 100 ) Soitby:
Metoxuron 1000 30
Metaxuron 1000 30 Number of methods: 2
Wolinate 1000 380 T
Miolinate 1000 380

Min dwell time El ms

Pyraclostrobin 1.000 380
1.000 380
1.000 380

P——r E LT BT R A o

Plot type: |Concurrent MRMs -

Pyraclostrobin
Thibendazole
i

Select transitions on Click

Concurrent MRMs vs Retention Time
6.
5
4
3 H |
2
1
0.

i 15 3 25 3 35 4 45 5 55 3 65 7
Retention Time (min)

Add Compounds ] [ Save Spit Methods Resct Defaut

Concurrent MRMs:
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Steps Detailed Instructions Comments

Method Editor
D) 177 Wl B | [B) | Checkouth MRM_Utivod from D8.m k)
Properes DA Mulisampler _ Multisampler Pretrestment  Binary Pump  Column Comp. |{4QG)
iy~ - fonsource EE Acquisition Parameters p—
T p— RESE R e e I T
Timetable O As pump/No fimit CompoundGroop | Compoundname  1STD? | PSS MS1res Product(mi) | MS2res RT(mi) QLyindow | Fsamenor | cg(y) Mvemgs | polariy A Minimum Concurrent MRMs
Compound Browser @ Limis(min) [ 13 » (Jomcciin Aminocarb O e Uit v 122 wit v 2% o7 105 2 ma2 ST Meximum Concurent Vi
Updeteethod Insecticide. Aminocarb B 200 Unit v 1372 Unit v 226 077 105 % 1322 Positive v Minien Desei;TIme (ms)
- Tur\iumune [V Time fiter window (min) 005 Herbicide Atrazine B 2.1 Unit v 1741 Unit v 615 08 125 1. 7451 Positive v Maimum Dwell Time (ms)
Herbicide Atrazine o 2.1 Unt v 68 Unit v 615 08 125 0 7451 Positive v Minimum Cycle Time (ms)
Time Segments At e 0 21 um - e ve .58 om © 0 MW pesie - I .
ER=) Acaricide Carbofuran B 21 Unt v 1231 Uit v 58 o7 8 0 43 Posiive ~
= Acaricide Diazinon Dimpyiate) [ 3051 Uit v 1691 Uikt v 99 0 105 PR Fosiive: = (] Ovenide RT window (i)
Sttt () | Scoe bpe Acariide Diszinon Dimpyiate)  [] 3051 Uit v &7 Uit v 93 082 105 0 @% Posiive 0] Checkninimum dta s o) 4
re N = Acaricide Dimethoate B 20 Unit v 1988 Unit v 396 074 70 0 12403 Positive v
Acaricide Dimethoate: 0 20 Unt v 125 Unit v 336 074 70 16 12403 Positive v
Fungiste me g wt ue e e am 0@ w5 WS pne s
— me @ s ue - um-em om w5 m 05 s -
Herbicide. Imazapyr o 1 Unit - 2171 Unit - 284 08 120 2 273 Positve ~
Herbicide Imazapyr o 1 Unt ~ 691 Unit ~ 284 08 120 4 9279 Positive ~
Acaricide Malathion o 3 Unt ~ 1269 Unit - 836 059 80 5 11341 Positive ~
Acaricide Malathion o Unit ~ 99 Unit - 836 059 80 10 4 Positve ~
metazachior B s Unit ~ 2101 Unit ~ 65 13 70 4 ma Positive ~
metazachlor o 2 Unt - 1342 Unit > 65 13 70 15 73 Positive ~
Metazachior o s Unit - 1342 Unit - 681 o7 n 15 10223 Positve ~
. . Metazachior B s Unit ~ 2101 Unit ~ 681 o7 70 4 10223 Positive ~
Ultivo after updating to R v Blos  lvaclm  |wocles e lw  w S - .

d M RM Plot Type: | Concurrent MRMs. =

£
H

38 MassHunter MRM/dMRM/tMRM Database Familiarization Guide



Creating a Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

3 Once acycle time is determined for
good integration, set the Cycle Time

a Typethe Cycle Time, if necessary.

b Save the method.

* When you close the Dynamic MRM
Viewer, unless you have an Ultivo

in the QQQ > Acquisition tab. The default setting of 500 ms is system, changes made to the cycle
recommended for most analysis containing time in the Dynamic MRM Viewer are
more than 15 compounds. not entered into the acquisition
method.
i Method Editor x
O v b W | B | [CheckoutMix dMRM.m -] Laply B
Foperies DA |FHHE
Tune file Stop tine Acquisition | Source | Chromatogram | nstrument | Diagnosties o
atunes.tune.xml  Nolimitits Pump Scan segments:
BEma| | & e i min Compound Group | Compound Name # [ ISTD? | Precuisor lon | MS1 Res | Praductlon © | MS2Res R‘EL‘E’]‘“E Delta et | Fragmaror EEDH“;;” EE”C;?:Q‘Z“"” Polariy
bminocark r 209.1 (Unit 152.2|Unit o 1 108 12| 2|Positive
lon sowrce. Tirme: filtering
’ﬁ Aminocarb r 209.1 (Unit 137.2|Unit 201 1 1058 24 2|Pasitive
ASESI = ¥/ Pek width 0,07 min r— [ 2161 |Unt 1741 |Onit 61 1 125 16 3|Postive
Time seaments: ki azine r 216.1 [Unit B8 |Unit 6.1 1 125 an| 3|Positive
Start Deka | Delka Carbofuran r 222.1 (Unit 185.1 | Unit 573 1 80 20 2|Positive
# g= SeanType | DivVabve | Bt | V0 | Stored
Carbofuran r 222.1 (Unit 12371 |Unit 573 1 80 30| 2|Pasitive
vt OfoynamcHRM [Toks | o of # |
Diazinon [Dimpylate | [ 3051 (Unit 1691 |Unit 942 1 105 32| 2|Pasitive
Diazinon [Dimpylate | [ 3051 (Unit 97 |Unit 942 1 105 an| 2|Pasitive E
Dimethoate r 230{Unit 1588 | Unit 385 1 70 0 5|Positive
6400 SerIeS Dimethoate r 230|Urit 125 Urit 385 1 0 16, 5| Positive
Imazall r 297.1 (Unit 201 | Unit 464 1 15 15 2|Pasitive
Imazall [Enilconazal| [ 297.1 [Unit 159 | Unit 464 1 15 0 2|Pasitive
Imazapyr r 282.1 Unit 7.1 | Unit 8 1 120 20 3|Positive
Imnazapyr r 262.1 [Unit 691 |Unit 281 1 120 40 3|Positive
Malathion r 331 [Unit 126.9|Unit 835 1 80 5 2|Pasitive
Triggered MRM
oycles/s madeycle Total MAMs = 28 Max Concurrent MRMs =6 Min/Max Dwell = 81.56 ms/248.73 ms. - Tiggered Fepeats ’37 L4
o 5
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Task 5. Acquire dMRM data and inspect in Qualitative

Analysis

After you acquire the dMRM data file, you examine the data file in the Qualitative
Analysis program to verify that the transitions were acquired.

Steps

Detailed Instructions

Comments

Do this step if you want to acquire data
with the Checkout Mix. Otherwise,
continue at step 2.
1 Acquire data.
Set up a one-line worklist with the
method you just created.
Name the data file
CheckoutMix_DMRM.d.
Designate a directory path to hold
your data files and method.

a

b

If necessary, click View > Worklist to
display the Worklist window.

Click Worklist > Worklist Run Parameters.

Verify that the parameters are set
properly. In the Data File Settings tab,
under the File Naming section, type
CheckoutMix DMRM. Click OK.

Click Worklist > Add Multiple Samples.
Select the DMRM method you created in
step 1 on page 32 as the method name.
Click the Sample Position tab.

Select the Autosampler, Well-plate or Vial
Tray.

In the graphic, select a single position.
Click OK.

In the Worklist window, mark the check
box to the left of the sample.

Click the Start Worklist Run icon in the
main toolbar, the Run Worklist icon in the
Worklist toolbar or click Worklist > Run.

»  The Worklist window is tabbed with

the Method Editor window by default.
Click the Worklist tab to show the
Worklist window.

See also “To run the Checkout

Mix” on page 8.
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Steps Detailed Instructions Comments
2 Find compounds using the Find Start the Qualitative Analysis program. If itis  « You can also use the example dMRM
Compound by MRM algorithminthe  not running, double-click the Qualitative data file in the Checkout Mix Example
Qualitative Analysis program. Analysis 10.0 icon, Data folder. If the data file is not on
Open the data file ] your computer, install it from the
CheckoutMix_DMRM.d. ' . installation media.

a Click File > Open Data File.

The system displays the “Open Data
File” dialog box.

b Select CheckoutMix_DMRM.d, and click
Open.

¢ Click the Compounds View tab at the top
of the Qualitative Analysis user interface.

d If needed, click View > Method Editor.
The system displays the Method Editor
window.

e Inthe Method Automation section, click
Workflow, and ensure the Workflow is set
to Target/Suspect Screening and that
Compound Mining is set to Find by MRM.

f Inthe Method Editor window, in the
Target/Suspect Screening section, click
Find by MRM. Click the Group transitions
by compound name option.

g Click the Peak area option for Detect
most abundant peak by Peak area.

|Z Method Editor: Find by MRM

@ E@EE 9-® - O FindbyMRM -

7 Compound Chromatogram Results

2 et QR S OCH HL %% HE A=

x10% |Cpd 14: Diazinon (Dimpylate); 3 424: +ESI MRM Frag=105.0V CID@32 0 (305.1 -> 169.1) CheckoutMix_dMRM 4

# Method i A | Options Integrator Peak Fiters  Signalto Noise  Peak Spectum  Results

R Find compound settings
12 O Treat each transition as separate compound

[Single precursor ion and product ion values]

Spectra

[ Target/Suspect Screening
08 1 (@ Group transitions by compound name
Il Find by MRM
I Compound results

04 Export
: Il Detect most abundant pezk by
02 "l ; '\"
. A [ L @ Peak area () Pesk height

22 24 28 28 3 32 34 36 38 & 42 44 46 48 5 52 54 5B 58 6 B2 64 66 68 7
Counts vs. Acquisition Time (min)

h Click Find > Find Compounds by MRM.
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Steps Detailed Instructions Comments

3 Review the results of the Find a Click View > Compound List. » You can also printa Compound Report
Compounds by MRM algorithm. b Click or use the arrow keys to move to review results. You click File > Print
Make sure that the transitions are through the Compound Table to review > Workflow Report. The Compound
found for each compound. one compound a a time. See the figure Report sorts the compounds by

These transitions become the that follows. retention time.
primary transitions if you create a ¢ Verify that the transitions for each
tMRM method. compound were found.
You cannot edit the retention times Qualitative Analysis is the best program
of compounds which are identified. to do a quick review of the MRM
compound information and to check the
chromatography of multiple data files.

File Edit View Find Identy Method Configurstion Tools Help
BHaS 90 FEEAGAR W @B & M Nvigtorview [FJ Compounds View
251Sample Table: CheckoutMix AMRM.d X % Compound Chromatogram Results X (G Compound MS Spectrum Results x
[+ ON: - 2ot QY 5S4 OC B ML B%%%B B &SI 2ot QFl KMz - @ =]
Results _ x105 |Cpd 8: Atrazine 6.184: +ES| MRM Frag V CIDC 174.1 ckoutMix_dMRM.d No data to display.
Result Summary File Name Last Run Method Saved Results Method Flags Workflow 9
» 14 qualified (1 CheckoutMix dMRM.d <<Interactive>> 88
86
8
82
1
78
7 |
R e— o 74- [
[l ] (D] 72. I
e ——— 0 |
N |
G Compound List: 14 found x I
- 68 I
B & 0@ 65 [
= |
General | s [
Showkice Lsbel ¥ RT Y Width Y Height ¥ Area ¥ Score ¥ Mining A || 62 [
W Coa tAminocaro 2267 2267 0261 127057 42330 100 Fnd by MR _ 5 [
Y Cpaimazapyr 282 262 025 ssels 17021 100 FndbyMR|| 58 [
¥ Cpa 3:Thiabendazole 3174 3174 0262 469504 14412 100 Find by M 56 | |
¥ Cpd4Dimethoate 3369 3969 0227 176563 54159 100  Find byMR 54 | |
W Coas:Metonuron4se0 486 0234 3042 1261 100 FindbyMR - |
¥ Cpd & imazali Enilconazole) 4941 4341 0285 9463 35943 100 FindbyMR L | |
v carnc ssi8_ozss 376 Fing by MR | |
» T cod 5 Alrazine a4 & | |
[l Il ] & |
= 44 | |
[ Method Editor: Find by MRM X & Structure Viewer x o | |
G B EE 9 ® FindbyMRM - Nod: 6
28
Method Aut..A | SgnaltoNase  PeskSpeoum  Remits e
Opions tegrator Pesk Fiters
& Chromatograms. 24
Find campound setngs 32
@ Spectra
(O Trest esch transiin ss separse compound 3
a S ion and pr ) 28
26
Find by MRM @ Group transitions by compound name 24
. 22
ErmE Compound results 2
Detect most burdant pesk by 18
16
© Pesk area O Peak height e
12
1
0
0s.
04
02
S &% 6 b
=
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Creating a Triggered MRM Method

To create tMRM methods, trigger parameters and secondary transitions are
added to dMRM methods. tMRM provides further confirmation, especially for
those compounds that share the same primary transitions.

The creation of a tMRM method from a dMRM method is the last step in the
tMRM method creation workflow.

During method development, the trigger parameters Threshold, Trigger Entrance
Delay, Trigger Delay and Trigger Window are first created in the method for
standards in solvent. These trigger parameters need to be checked when
standards are diluted in a complex matrix.

Triggering parameters and their function

Trigger Use this parameter to shift the acquisition of secondary ions towards apex of
Entrance peak. When the signal for the designated primary MRM transitions cross the
triggering Threshold, the Trigger Entrance Delay postpones triggering for a
user-defined number of cycles, which moves the acquisition of secondary MRM
transitions closer to the apex of the peak.

Trigger Delay  Use this parameter to spread acquisition of secondary ion across the peak. Once
the triggering Threshold is met, the trigger delay defines the number of cycles to
skip between triggers, which spreads the acquisition of secondary MRM
transitions across a peak. This function can be combined with the Trigger
Entrance Delay function.

Trigger Window  Use this parameter to confine the activation of all triggering functions to a
user-defined window around the expected retention time for a particular peak.
This function increases triggering specificity based on the target compounds and
known retention times for a particular tMRM method.

Triggered MRM  Use this parameter to define the number of secondary transition cycles that are
Repeats acquired. This parameter applies to the whole triggered MRM method, not to
individual compounds.
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Task 1. Create a tMRM method from a dMRM method

If you have a dMRM method, you can change it to a tMRM method.

Steps Detailed Instructions Comments

1 Inthe Data Acquisition program,you  a Switch to the Data Acquisition program. ~ + Example CheckoutMix_(DMRM.m

open the dMRM method. b Openthe DMRM method that you created methods for the 6470B and Ultivo

You can open the method that you in step 1 on page 32. instruments can be found in the

created in step 1 on page 32 or the Checkout Mix Example Methods

example method. folder and also on the installation
media.

2 Change the method to a tMRM a Inthe Method Editor window, click the » For 6400 Series systems, the
method and start to import the QQQ > Acquisition tab. triggering information is loaded from
secondary transitions from the b For 6400 Series, mark the Triggered the Database Browser even if the
Database Browser. check box under Triggered MRM. For Triggered check box is clear. This

Ultivo, under Time Segments, change the includes the trigger Threshold values if
Scan type to tMRM. the Trigger MRM Threshold column

¢ Manually mark the Triggers shown in the has a value.
“Primary and Secondary Transitions for ~ « Later in this section, we replace the
Triggered MRM” on page 66. values manually with the values

d Type 3 for Repeats. shown “Primary and Secondary

e For 6400 Series systems, right-click the Transitions for Triggered MRM" on
Scan Segments table and click Import page 66.

from Database Browser. The Database
Browser opens. For Ultivo, click
Compound Browser in the left pane. The
Database Browser opens.

Acquisition ] Source | Chromatogram | instrument | Diagnostics 6400 Series
Scan segments
e comgmaanans 107] Pt (W1 PO 52 iy T v " P20 | Gt [Pty | e | | ﬂ

Aminocarb r 2081 |Unit 1522(unit | @ v 6337  2m 1 105 12 2|Posiive 0 i 05
Aminocarb r 2091 |Unit 13z | 20 1 105 E] 2|Pasitive
Auazine r 2161 |Unit 7ai|n | @ " 2010 61 1 125 16 3[Positive 0 [ (5
Auazine r 7161 |Unit g8t | v r 61 1 125 a0 3|Fositive

» Carbofuran r 222.1|Unit 165.1 [Unit 2 2 728 573 1 a0 20 2|Pasitive 0 0 05
Carbofuran r 2221 |Unit 1231 [0nt | v r 573 1 £l ] 2[Pesitive
Diazinon [Dimpylate | [ 3051 |Unit 168 1|Unit | I | 84z 1 105 S 2|Fosiive 0 i 05
Diazinon (Dimpylate | [~ 305.1 | Unit 97 [Unit 2 r 942 1 105 40 2|Pasitive
Dimethoale r 730{Unit 1988[Unit | v " 547 385 1 7 0 5[ Fosiive 0 [ (5
Dimethoale r 230|Unit 15[ | W r 365 1 70 16 5| Positive
Imazall (Erilzonazel| ™ 297.1 | Unit 201 |Unit 2 2 443 464 1 15 15 2|Pasitive 0 0 05
Imazall Eriiconazel| | 2971 |Unit 158[unit | r 484 1 115 i 2|Fsiive
Imazapyr r 2621 |Unit Anl |t | v 23] zm 1 120 il 3|Pasitive 0 [ [
Imazapyr - 2621 |Unit 6ailnit | @ [ 281 1 120 [ 3[Positive
Malathion r 331 | Unit 1268t | v v 175 836 1 80 5 2|Fsiive 0 i 05
Fri = E T = oo ; o = Sl El

Dynamic MRM Paiameters Triggered MR

CoceTine [G0T e L N 38 M Coneusen MEAAS 5 i Ades el 61 55 ¥ Tiggerd Reseat: [
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Creating a Triggered MRM Method

Steps

Detailed Instructions

Comments

3 For 6400 Series, open the

Checkout_Mix_TriggeredMRM_10_6
400Series database. For Ultivo, open

the

CheckoutMix_TriggeredMRM_1.2_UI
tivo database in the Database

Browser.

a

b

lon source AIS ESI
Stop time
© As pump/No limic

@® Umit (min) [ 13

[ Time filter window (mir) 0.05

Time Segments

Statistics
Total MRMs
Minimum Concurrent MRMs
Maximum Concurrent MRMs
Minimum Dwell Time (ms)
Maximum Dwell Time (ms)

Minimum Cycle Time (ms)

Cycle time {ms): 500

=H=
Starttime (min)  Scan fype
0 T

Mumber of Repeats: 3

D Overmide RT window (min) 1
[] Check minimum data pts (pts) | 64

Calculations include:

O Primaries @® Altransitions

Inthe Database Browser, click File > Open

Database.

Select the appropriate database in the

folder

\MassHunter\Databases\Checkout Mix

Example Database.
Click OK.

Browse For Folder

Select Optimizer database folder

v Databases

v Checkout Mix Example Database
CheckoutMix_TriggeredMRM_1.2_Ultive
CheckoutMix_TriggeredMRM_10_64005eries
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Creating a Triggered MRM Method

Steps

Detailed Instructions

Comments

4 Select secondary transitions. The
CAS numbers are:
2032-59-9
1912-24-9
1563-66-2
333-41-5
60-51-5
35554-44-0
81334-34-1
121-75-5
139528-85-1
19937-59-8
2212-67-1
175013-18-0
148-79-8

a Click the Secondary transitions option
under Select Transitions.

b Click the Compound Name column
header to sort the compounds by
Compound Name.

¢ Mark the check boxes next to the
secondary transitions for each of the
compounds in the dMRM method. See
“Primary and Secondary Transitions for
Triggered MRM” on page 66.

d Review the transitions in the table. Clear
the check box next to any secondary
transition that you do not want to include.

» The Aminocarb compound has two
primary transitions and four secondary
transitions.

+ You can also clear the Show All
Records check box. Then, you can
search for each compound in the
database by writing on separate lines
the full name or CAS number of each
compound in the Search Text list,
mark the Compound Name or CAS
check box, and then click Search Filter.

» To speed this step, you can copy in the
entire list of CAS numbers shown in
the first column of this table.

» Once you have the list of desired
compounds, click the Secondary
transitions button and then click
Select Transitions. All of the
secondary transitions for the
compounds in the table are marked.

Database Browser | =N R |
File Edit View
= W=y B=n)
SearchiFilter | import List
] Show All Records —_— Search Compounds
Search Text
Fiter Compounds
Enable Fiters g;%ag 2 Select Columns o
60-51-5 [C Project Mame: H
7] Optimized Compounds 4l | [ Compound Name
e T - 3 [ Formula
[l Date  Fom 03/02/2016 To  06/04/2010 2212671 N
= p— 2032598 0 W
Group Name oject Name 19937598 L4
1912249 L) Groups
[ Polarity Postive [C] Model 175013-180
2 - Chemical Classes
] Method B
[7] Match entire word for each sting
Select Transtions Set primary and trigger flags Rank transitions by
Select top 1 ranked transitions Settop 2 e @ Abundance
) Primary transtions © Response Factor
® Secondary ransitions ‘Set Primanes and Trigger
Compound Name Formula M Polarity Species Precursor Product Frag cE cav Primary | Trigger |
_#|9); aminocarb C11H1EN202 Positive 2081 672 105 60! 2 @ ]
#|[#JF Aminocarb C11H18N202 Positive 208.1 772 105 Eil 2] 0
|1} Aminocarb C11H16N202 Positive 209.1 942 105 56: 2 @ ]
#|@ Aminocarb C11H16N202 Positive 2091 1221 105 m 2000 0
¢ Aminocarb C11H1EN202 Positive 208.1 1372 105 24 2 [&]
[]: Aminocarb C11H16N202 Positive 2091 152.2 105 12; 2 -
< [ 13
Cument Patabase : D:\MassHunter'\Databases'\Pesticides tMRM Database B.06.00\Exa...\CheckoutMes_TrggeredMRM_B0g00 | Add to Import List
Do not mark the two Primary transitions.



Creating a Triggered MRM Method

Steps

Detailed Instructions

Comments

5 Import secondary transitions to the
Data Acquisition program. (If you are
using these steps to customize your
own method, remove negative MRM
transitions from any compound with
positive MRM transitions.)

o0 oo

Click the Add to Import List button.
Click the Import List tab.

Review the Import List table.

Select all negative MRM transitions for
any compounds with positive MRM
transition. Right-click the selection, and
then click Remove.

Click the Import button.

» The compound Aminocarb has four
secondary transitions.

+ Only the transitions that you marked
are added to the Import List.

+ Alltransitions that have the same
Compound Name are part of the same
compound.

Qualifier and quantifier ions must have the same polarity, so one
compound cannot contain both negative and positive polarity
transitions. If you want to include both polarities for one
compound while you develop a method, you must rename the
compounds in the method to “compoundname_pos” and
“‘compoundname_neg’. When the best polarity and transitions
are found for a compound, remove from the method all other
transitions for the compound. Then remove “_pos” or “_neg”
from the remaining compound name.

To ensure good signal/noise ratios for the secondary
transitions, the superfluous secondary transitions which are not
required for confirmation must be removed. Secondary
transitions required for confirmation should be as unique as
possible to a particular analysis or have intense ion peaks.
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Creating a Triggered MRM Method

Steps Detailed Instructions Comments
Database Browser =N |
File  Edit View
= ME=WEs Wy
Seach/Filer |{ TTpoi L
Compound Name Formula M Polaiy Species Frecursor Froduct Fiag 3 Fimay  Trigger RT Fe
» | Aminocar CITHIENZ02 2031 £7.2 105 &0 [&] B
Aminocart CiTHIENZ0Z 2091 if2 hlis 0 B B =
Aminocart CiTHTEN202 2031 32 105 56 @] B 4
Aminocarb CiTHTEN202 2041 1221 108 i [&] (]
Btiazine CEH14CINS 261 431 i 48 (] B
Atiazine [ Ee B 821 1% 5 @] ]
iiazing [ R B 7 i 2 (@] (@]
Btiazine CHHT4CIS 2164 14 15 E (] (]
Ahazine CHHTACIS 2161 132 S 20 (] ]
Biiazing CHHTACHE E ii5d i Ell (] (]
Catbofuaan CiZHTSND3 221 552 80 2 (] (]
Catbofiran CTZHTENDS 2221 7 &0 50 @] ]
Carbofuran CizHisND3 2221 e &0 Fil B B
Catbofaan CiZHTSND3 2221 13 80 16 (] ]
Carbofuran CIZHTEND3 31 166 &g i [&] (]
Catbofuaan CTZHTSND3 221 207 80 12 (] B
Diatinan (Dimpylate | C1ZHATN203PS 5051 & 108 i @] ]
Biacinon (Bimpyiate | CIZHATNZ03PE Ei| B il i (@] (@]
Diacinon (Dimeylate | C1ZHZINZ03PS 3054 EE} 105 Ei [l [l -
< n »

6 Review the secondary transitions in
the Data Acquisition program.

7 Enter the Trigger Entrance, Trigger
Delay and Trigger Window values.

8 Update the Trigger Threshold.

In the Acquisition tab, sort the table by the
Compound Name.

Review the primary and secondary
transitions for each compound.

Sort the table by the Trigger column.

For each Trigger transition, type 1 for the
Trigger Entrance. You can type 1inthe
first row, right-click and select Fill down.
For each Trigger transition, type 2 for the
Trigger Delay.

For each Trigger transition, type O . 5 for
the Trigger Window.

In the MRM Update Options dialog box,
select to update the Trigger Threshold
from the MassHunter QQQ data file or
Quant report folder.

If a red box appears in the Scan
segments table, you click the Apply
button in the toolbar. If the red box
does not clear, the value is not valid.

See the QQQ Concepts guide or the
online Help for more information on
these values.

See “Task 3. Create a dMRM method
using Update dMRM"” on page 33.
You can also enter the Threshold
directly.
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Creating a Triggered MRM Method

Steps Detailed Instructions Comments
Acauisition | Source | Chromatogram | Instrument | Diagnostis
Sean segmets
Compound Name | 1STD? | Precursarlon | MST Res | Productlon | MS2Res | Frimary | Trigger | | Thieshoid 7 w']"‘e Deta Ret Fragmentor %ﬂgﬁ‘;j ce”é;f:;?‘” Polary| | (T198r TD'iggaj' M2 |
Aminocart r 2031 unit 1522|Unit [ [ 337| | 2mn 1 105 2 2|Pasitive 1 2 05
Anazine r 2161 | Unie 1744 Unit = " 2010 B 1 125 B 3|Pasitive 1 H 05
Carbohaan r 2221 | Unit 1851 | Unit [ [ 28| | 572 1 80 20 2|Pasitive 1 2 05
Diazinon (Dimpylate| [ 3051 | Unit 1691 | Unit [ [ Zres| | .42 1 105 2 2|Pasitive 1 2 05
Dimethoate r 230|Unie 1388 Unit [ = 547 | 385 [ ™ o 5 [Pasitive 1 2 [
mazail r 2371 | Unit 201 [Unt [ [ 43| | a5 1 115 15 2|Pasitive 1 2 05
Imazepyn r 2621 | Unit 2174 | Unit [ [ 23] | z2a 1 120 20 3|Positive 1 2 05
Malathior r 331 |Unit 1265[Unt [ G 7| | e [ 80 5 2[Pasitive 1 2 (5
Metazachior r 2781 | Unit 2101 |Unit [ [ z55| | 678 1 o 4 5|Pasitive 1 z 05
Metasulam r 418.02|Unic 175(Unit [ [ 44| | 87 1 140 S 3|Pasitive 1 2 05
Meloxuron r 229|Unit 721 |Unit [ G EEIN I [ % 16 3[Pasitive 1 z (5
Molinate r 188|Unit 1261 | Unit [ [ 63 | 7 1 ] 5 2|Pasitive 1 2 05
Pyraclostiobin r 38811 |Unie 1338 Unit [ = e | 942 [ % 5 2[Pasitive 1 2 [
Thisbendazole r 202|Unit 175(Unt [ [ z263| | 288 1 130 2% 2|Pasitive 1 2 0s| |
“ R
Dynamic MRM Parameters Tiiagered MAM
Tatal MRMs = 93 May Concurert MAMs =22 Min/Mas Dinel = 21,36 s/ 24871 ms,
Cycle Time |S00 % i Only - Total MAMs = 28 Max Concunent MRMs = 6 Min/Mas Dwell = 81,56 ¥ Triggered Repeats [3

9 Inthe Data Acquisition program, Save

the method to a new method name,
iiiCheckoutMix_TMRM.m, where Jii
are your initials.

10 Review the method in the Dynamic
MRM Viewer dialog box.

a

b

a

Click the Method > Save Method As
command.

Type iiiCheckoutMix_ TMRM.m.
Click the Save button.

Right-click the Scan segments table and

click Edit DMRM Method. The Dynamic

MRM Viewer dialog box is opened. If you

have an Ultivo system, you can skip this

step because the Dynamic MRM Viewer

is displayed automatically.
Switch between the Primaries only

button and the All transitions button if the

Dynamic MRM Statistics information is
not updating.

Inspect the Dynamic MRM Statistics in
the upper right corner. You can modify
the Cycle time and see how the
minimum and maximum Dwell Times
are changed.

While newer Agilent instruments
enable a Dwell Time of 0.5 ms, a Dwell
Time of 5ms per transition is
recommended for this particular
analysis.When you click All transitions,
Maximum Concurrent MRMs value
can change.

If the minimum Dwell Time was lower
than 5ms, then you can change the
Cycle time to a larger value to increase
the Dwell time.
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Creating a Triggered MRM Method

Steps Detailed Instructions

Comments

<2 Dynamic MRM Viewer

Y — o]

F=k=]

Dynamic MRM Staistics
£

Corpnndgn oo ‘

T
lnpandGiowp ¥ Conpoundame ¥ Precuss Prodct PN e v Tnered R G oy Apee o (et 2
Aninocaty 2310 15220 [ @ | o) 18| 12 2 [TrimmDverine zme ||
amnocat EUMREE w5 ] [ -
Amiocat 2101210 [ Wi €y Tine 21.00ms
Bt E & I
Aniocal N & s w
Aminocarb 209.10] 67.20] 105 60| 2] —
Alazine 7610 17410 @ @ ] W s 16 3 Patameters
Haine Zi670 68| O I 3 T |
e 2610 1% B I .
Piaane ECDERET I o Ao
Ahazine 216.10] 104.00] [&] 125 2| 3 N
Azine Zigi0| 780 &) I 3 E——
e 2610210 I
Arazine w0 5] I 3 [ Overide RTwindow 1 [min
Cabolean 75510 ¥ @ ] 5 CEED 2 I &) @ e
Cabofuan 210 w8 | W W 2
Cabolaon w0 & L —
Caboluon o500 B w
Carboluran 137.00| [] 80| 18| H O spitmetrod
Cobotaan T - st
Carbofuran 7800} [&] 80| 50| 2]
Cabolaon 2 w g Nonber o motods.__2
Diozinon Divpyce] e EI| L 2 o
Diszinon (Depse] 700 G| 5|4 2
Diazinon (Dimpylate] 277.10| 105 10| 2] P 2 e
Diatinon (Drpyice) 2300 B T8 20) 7 P e —
B [
B I
& s a
[&] 105 40| 2]
B 105 40| 2]
—
P T — as
S VA s Rein i
. »
-
£
£ s
.
I R T R I
Retention Time [min)

==

o2 Dynamic MRM Viewer

The image to the left for the
6400 Series shows All
transitions. If all of the
secondary ions are acquired at
the same time, then the
Minimum Dwell time is 19.23
ms. However, in the image
below for the 6400 Series, the
Primaries only optionis clicked.
The Minimum Dwell Time is
79.83 ms.

Dynanic MM Stasics
Compound Conpound g oA
moondGon ¥ Comowdlane ¥ Pk Fedsl pr LRy ro v e Re G oy Agep C | oo oo :
fmioca war0| 1wz 2o 10w | s w17 2| 492 [ owetie Twm
Bmiccats a0 Taa] 200 10 I L I I L T o
Bmiccats ato]Tz2i0 200 100 a2 || | [Vinimum Cyce Tne: Boim
Bmiccats a0 s 200 10 [ I w
Bmiccats a7 2o tom| [ [ @) |
Aminocarb 20910 67.20 2010 1000 [ 105 60| 2] 00| ——
Bz Zet] T eto0 o] [0 T FC I I I = Paranetes
Alrazine 21670 eao0] 6100 1000 (9] I I 3w Cycletime: 2 ms
Bz Ziet] e 60 o] [ [ ] .
Alrazine. 21610 132.00) 6100 1.000 ; 125 20| 3] 00| ) Prmaries orly
Bz Ziet0] T0a0s 6100 100 [ w
Bz Ziet] 7o et o] [ a3 w e,
Alrazine. 21610 6210 6100 1000 [ 125 56| 3] 00|
Alrazine. 21610 4310 6100 1.000 125 48| 3] 00| [BloEEr ey 1 m
Cabofuan 22210 tesi0] 573 100, T 78 EE 2 we I [] Check mnimum detapts 68 pts
Eabotuan A L I I W w2 wel
Eabotuan AL I C E w T
Eabotuan A G I I w
Carboluran 220 taron|  &70]  towo| [ w18 2 ] (0] Spitmethod
Catamn BT I St
Eabotuan Ze 7w smm  tom| [ W w2 w
Carboluran 22210 s730| 1000 [ R 2 0] Numberof methods: 2
510 s 1| [ T P L B e )
Bt s ol [0 I i I I |
305.10) 9.420 1000 [ 105 10| 2] 00| e 2 me
310 50|  1ow| [ 5| 20 2 ) e
305.10) 9.420 1000 [ 105 20| 2] 00|
Bt s 1 a2 w
Bt s om0 a2 w
305.10) 9.420 1000 [ 105 40| 2] 00|
Bt s om0 a2 W
« [ = === S . = . = - - =
—
Plot e [Concuren MRS - Select ranstions on Cick
[ T
6
5 [
P
: H
2
R
o
I N R A R I 5
Retention Time (rmin)

dd Compounds. Save Spit Methods
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Creating a Triggered MRM Method

Steps Detailed Instructions

Comments

11 Adjust the cycle time. a See step 10 on page 50 for details.

The cycle time can be optimized for
each analysis. The default cycle time is
500 ms. For methods that contain
more than 15 compounds, the cycle
time usually needs to be at least 500
ms. Use the Dynamic MRM Viewer to
see what the Minimum Dwell Time is
and increase the cycle time so that the
Minimum Dwell Time is at least 5.
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Creating a Triggered MRM Method

Task 2. Acquire tMRM data and inspect data in
Qualitative Analysis

After you acquire the tMRM data file, you examine the data file in the Qualitative
Analysis program to verify that all of the Primary and Secondary transitions were

acquired.

Steps

Detailed Instructions

Comments

Do this step if you want to acquire data
with the Checkout Mix. Otherwise,
continue at step 2.
1 Acquire data.
Set up a one-line worklist with the
method you just created.
Name the data file
CheckoutMix_TMRM.d.
Designate a directory path to hold
your data files and method.

a

b

If necessary, click View > Worklist to
display the Worklist window.

Click Worklist > Worklist Run
Parameters. Verify that the parameters
are set properly. In the Data File Settings
tab, under the File Naming section, type
CheckoutMix tMRM. Click OK.

Click Worklist > Add Multiple Samples.
Select the tMRM method you just created
in the previous task as the method name.
Click the Sample Position tab.

Select the Autosampler, Well-plate or Vial
Tray.

In the graphic, select a single position.
Click OK.

In the Worklist window, mark the check
box to the left of the sample.

Click the Start Worklist Run icon in the
main toolbar, the Run Worklist icon in the
Worklist toolbar or click Worklist > Run.

* The Worklist window is tabbed with

the Method Editor window by default.
Click the Worklist tab to show the
Worklist window.

This step is optional because you can
perform the next step with an example
data file that comes with the program.
If you prefer, you can create your own
data file as described in this step.

See also “To run the Checkout

Mix” on page 8.
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Creating a Triggered MRM Method

Steps Detailed Instructions Comments
2 Find compounds using the Find a Start the Qualitative Analysis 10.0 + The peaks in the TIC have a jagged
Compound by MRM algorithm. program. appearance due to the triggering. This
Open the data file b Click File > Open Data File. is the expected appearance. When the
CheckoutMix_TMRM.d. The system displays the "Open Data secondary transitions are acquired, the
File” dialog box. abundance in the TIC is increased
¢ Click the Compounds View tab at the top immediately.
of the Qualitative Analysis screen. + You can also use the example tMRM
d Select the tMRM method you created in data file in the Checkout Mix Example
step 9 on page 49, and click Open. Data folder.If this file is not on your
e Click the Compounds View tab at the top computer, install it from the installation
of the Qualitative Analysis screen. media.

f If needed, click View > Method Editor.
The system displays the Method Editor
window.

g Inthe Method Automation section, click
Workflow, and ensure the Workflow is set
to Target/Suspect Screening and that
Compound Mining is set to Find by MRM.

h Inthe Method Editor window, in the
Target/Suspect Screening section, click
Find by MRM. Click the Group transitions
by compound name option.

i Click the Peak area option for Detect
most abundant peak by.

7, Compound Chromatogram Results x

2ot QW XA OC H ML %% BB kA s3I
%10 |Cpd 14: Dizinon (Dimpylate); 3.421: +ESI tMRM Frag=105.0v CID@10.0 (205.1 -> 277.1) 07_Wlorking Solution 2_tMRM2-rD02.d
121

|
[
| [Z Method Editor: Find by MRM
06 |
i @ ERBE 9™ ® FdoyMAM -

1

08

04 I
| \“ Method Automation A | Optens integrator Peak Fiters  Signalto Noise  Peak Spectrum  Results
02 \ I\
B \ ) } Chromatograms Find compound settings
0 i

22 74 26 28 3 32 34 35 38 4 42 44 46 48 5 52 54 5E 52 & B2 64 66 B8 7 [+ Spectm O Treat each transition as separate compound
Courts vs. Acquisiticn Time (i) [Single precursr ion 2nd product ion values]
=l Target/Suspect Sareening

(®) Group transitions by compound name
Find by MRM
Compound results
Export
Detect most abundant pesk by

(®) Pezk zrea O Pesk height

j Click Find > Find Compounds by MRM.
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Creating a Triggered MRM Method

Steps

Detailed Instructions

Comments

3 Review the results of the Find

Compounds by MRM algorithm.
Make sure that the primary ions are
found for each compound.

In the example data and example

database, the compound

Malathion does not have any

secondary transitions.

a

b

Close the Compound MS Spectrum
Results window.

In the Compound Chromatogram Results
window, click the Overlaid mode button
and the Show Legend in Overlaid mode
button.

Click View > Compound Fragment
Spectrum Results.

In the Compound Fragment Spectrum
Results window, click the Spectrum Peak
List button.

Review each compound. Verify that the
primaries and secondaries for each
compound were found.

Select Cpd1:Aminocarb. You click this
compound in the Compound List.
In the Compound Fragment Spectrum
Results window, verify that these
transition are all found:

209.1 ->67.2 (Secondary)

209.1 > 77.2 (Secondary)

209.1 -> 94.2 (Secondary)

209.1 ->122.1 (Secondary)

209.1 ->137.2 (Primary)

209.1 > 155.2 (Primary)

Continue checking each compound to
verify that the Primary and Secondary
transitions were acquired. See “Primary
and Secondary Transitions for Triggered
MRM” on page 66 for a list of the
transitions to verify.

You can also printa Compound Report
to review results. You click File > Print
> Workflow Report. The Compound
Report sorts the compounds by
retention time.

If you are using the Navigator View,
then in the Data Navigator window, the
primary transitions are labeled MRM
and the secondary transitions are
labeled tMRM.

If you are using the Compound Details
View, then in the legend in the
Compound Chromatogram Results
window, the primary transitions are
labeled MRM, and the secondary
transitions are labeled tMRM.

The Retention Times of the isomers
will not be resolved if they have unique
transitions until “Task 3. Create a
Reference Library in the Quantitative
Analysis program” on page 57.

In the Compound Chromatogram
Results window, you can see lines
which indicate the abundances for
each Secondary transition.

In the Compound Fragment Spectrum
Results table, you can check the
abundance for each Primary and
Secondary.

If you are using the Navigator View,
then in the Chromatogram Results
window, you can click the Walk
Chromatogram tool to review each of
the spectra across a peak. You can
determine when the Secondaries are
acquired.
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Creating a Triggered MRM Method

Steps Detailed Instructions

Comments

B Agient MassHunter Quatatve Anaiysi 100 - Defaultan
File it View Find. ldenity Method Configuration Tools Help

slas 90 LEHEAGQMD W @B & B NovigstorVien B Compounds View

251 Sampte Taie: 07_ Working Soltion 2.tMRMZ 1002.4 e
HoRa 2ot QY A 0C B ML B%HE A SIS
Resuits Workd X105 |Ggege: Atrazing 618§ +EFLMRM Fra (2§61 > 172
Resutsummay - . a5 et Sovet Resuts Metho g memWorkion ThedarkTines w when t
' [ it 1 taroet) 07_wiorking Soluion 2 HAME 0024 e

Gt compound List: 14 found x

MEE E € §-

.-|secondary transitions are
1acquired. The positions of these
“|dark lines are dependent upon
| e=the Trigger Entrance, Trigger
= "l ‘Delay, Trigger Repeat number,

o +{and Trigger Window that you set
= in the acquisition method. You

3 ~wAm@e o120,
1 +wAm 21615 1040
1 ~wRu s o750
1 cwRu s s
1 cwRu o s
1 +MAM @181 > 1741)
1 +mAu s o0
0 smRMEie 1o 1659

B9 5% 53¢ 5% 558 6 6l2 604 606 608 61 612 61 616 618 62 622 6 626 628 63 632 634 636 638 64 642 644 646
Counts ws. Acquisition Time (min)

V& Abund Y8 Abund% V8 Abund % (Nom) Y1 MaxAbund V8

srouie ol ¥R Wt ¥ ot ¥ Ares ¥ Score ¥ Mining 4 .
v e w o e e wmeww | 25{Change these values to optimize
e 6165 Do resies 75t 100 Fina bR 2 . .
O Cod & Metosulam 6376 6376 0225 2615 77345 100 Find by MR the time at which the secondary
W Cpd 10:Metazachior 6839 6839 0233 110138 38474 100 fFind by My LS . N /
¥ Cod ThMolinate 7522 782 0232 0151 60S01 100 Findby MR s{transitions are acqu|red /
vl Cpd 12: Malathion 8377 8377 0227 16078 47564 100  Findby MR o :
2 Cpd 13: Pyraclostrobin 9426 9426 0283 443563 15055 100  Find by Mi
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Creating a Triggered MRM Method

Task 3. Create a Reference Library in the Quantitative
Analysis program

Steps Detailed Instructions Comments
1 Start the Quantitative Analysis a Clickthe QQQ Quantitative Analysis
program. (Quant My Way) icon.
(===
e
2 Setup abatch and add the TMRM a Click New Batch. S 7 x
data file. b Navigate to the location of the TMRM
Add the data flle data flle Batch Folder: D:\MassHunter\Data‘\Checkout Mix Example Data™
CheckoutMix_TMRM.d. ¢ TypeCheckoutMix TMRM forthe Fil name Name kg

3 Set up the TMRM method.

CheckoutMix_MRM.d Working Solution 2
d Click Create Batch. The Add Sample Checkouttle DMRMA_J Woikng Sohaon 2

wirclow apere GosousscTiMs — voungsooma |
e If the data that you want to include in this & 2

batch are in a different folder, click

Browse to Copy Samples to find your

Batch file name.

Browse to Copy Samples.

Translate MSWS Samples

files.
f Select the CheckoutMix_TMRM.d data
file and click OK. Select Al Cancel

g Check that Flat Table (shown in red in the
next figure) is selected. Then select Cal as
the Type.

h Type 1 forthe Level.

m FERERR

T
[®[F] e Ooarie | Type [Lovel| Acq DuisTims
[¥ Viorking Solaion? _ CheckouMo TMRM d [Cal[v]1  TI/T7/2020559PM |

a Click Method > New > New Method from -+ If you added more than one sample,

Acquired MRM Data. then you select one of the calibration
b Select the CheckoutMix _TMRM.d data data files to create the method.

file.
¢ Click Open.

d Right-click the Method Table window and
click Collapse All.
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Creating a Triggered MRM Method

Steps

4 Set the Concentration Setup.
Add calibration level 1 with a
concentration of 100.

Select Concentration Setup in the

Method Setup Tasks section in the
Method Tasks pane.

Select the first compound in the table.
Right-click the compound row and click

New Calibration Level from the shortcut

menu.

In the Level column, type 1. In the Conc.

column, type 1 00.

Right-click in the Level box and click Copy
Calibration Levels To.
Click Select All. Click OK.

Method Table
Time Segment: { | <All>

Detailed Instructions Comments
Method Table
Time Segment: & | <Al *| > Compound: { |Aminocarb | 3 ResetTable View
‘Sample
Name I Data File I Type I Level [ Acq. Method File | Acq. Dat
R CheckoutMix_TMRM d CheckoutMix_TMRM.d
Quantifier
Name TS | Transition Scan Type [ Precursorlon | Productlon |
[ Aminocarn 120911372 MRM Target 2091 137.2
[ Atrazine 121611741 MRM Target 2161 174.1
[ carbofuran 122211231 MRM Target 2221 123.1
[ Diazinon (Dimpy 1 3051 169.1 MRM Target 308.1 169.1
.| Dimethoate 1 230.0>125.0 MRM Target 230.0 125.0
[ Imazalil (Enilcon... 1 287.1->158.0 MRM Target 2971 159.0
[ imazepyr 126212171 MRM Target 2621 217.1
| Malathion 1 33101269 MRM Target 331.0 126.9
[ Metazachior 127811342 MRM Target 2781 134.2
[ Metosulam 1 4180-=175.0 MRM Target 4180 175.0
[ Metoxuron 12290721 MRM Target 2290 721
[ Malinate 1 183.0>832 MRM Target 188.0 83.2
[ Pymclostrobin 138811338 MRM Target 388.1 193.8
| Thiabendazole 1 2020-=175.0 MRM Target 2020 175.0

+ Referto the online Help in the
Quantitative Analysis program for
additional help on these tasks.

~| > Compound: € |Aminocarb ~| ) Reset Table View

[Sample
Name Dsta File I Type I Level [ Acq MethodFile | Ac
| CheckoutMix_TMRM.d CheckoutMix_TMRM d
Quantifier |
Name [ 7s | Tonstion | Scan [ Type Units |
[ Aminocarb 12091>1372  MRM Target ng/ml
¢ |Calibration | Copy Calibration Levels To x
L el [ conc Response | Enable |
i 100.0000 Select Compounds:
Qu;mmer Name TS  RT  Transton  ISTDFag A
Name | TS ‘ Transition | Scan Aisane 281
Atrazine 1 216151741 MRM Cabofuran
[ Carbofuran 1222151231 MRM T amEd)
[ Diazinon (Dimpy 1 305.1->169.1 MRM
[ Dimethoate 1230051250  MRM 2ail (Eniconazole)
[ Imazalil (Enilcon 1 297.1->159.0 MRM Imazapyr v
[ Imazapyr 1 2621>2171 MRM < >
[ Malathion 133101269  MRM T oK e
| Metazachior 1278151342 MRM
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Creating a Triggered MRM Method

Steps Detailed Instructions Comments
5 Change the calibration curve. a Select Calibration Curve Setup in the + We only have one data file so we need
Force the origin to be included. Method Setup Tasks section in the to include the origin.
Method Tasks pane. » The Fill Down command copies the
b Set the CF Origin to Force for the first value of the current cell to all of the
compound. other rows in the table.

¢ Right-click this value and click Fill Down.

Method Table B =]
© TimeSegment 4 <All> - = ‘ Compound: [#] Aminocart - E|| Reset Table View
Sample
Neme [ Dat File [ Type | Level [ Acg MethodFile | Acg. DateTime
|c ix_TMRMd | Cl _TMRMd | | | |
Quantifier
Name T Transition Scan Type CF CF Origin CFw
<+ | Aminocarb 208.1 > 137. arost near o =] None
Aurzzine 216.1-> 174, arget near Force lone
Carbofuran 2215123 arget near Force lone
Diszinon (Dimpy 3061 - 168 arget near Force lone
Dimethoate 23005 188 arget near Force lone
imazalil (Enilcon.. 1[297.1->1590 | MRM Target Linear Force Nene
Imazapyr 1262152171 | MRM Target Linear Force Hane
Malathion 1331051269 | MRM Target Linear Force Nore
278151382 arget near Force lone
elosulam 418051750 arget near Force lone
eloxuran 22905721 arget near Force lone
olinzie 186.0-> 832 arost near Force lone
386.1-> 1938 arget near Force lone
T 202051310 arget near Force lone
|« , »
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Creating a Triggered MRM Method

Steps

Detailed Instructions

Comments

6

is:
* Aminocarb
* Imazapyr

+ Thiabendazole
+ Dimethoate
*  Metoxuron

+ Imazalil (Enilconazole)

+ Carbofuran

+ Atrazine

+ Metosulam
* Metazachlor
» Molinate

+  Malathion

+ Diazinon (Dimpylate)

* Pyraclostrobin

ore Default Layout Load / Save Layout ~|

et Layouts v

Toolbars v

Method

Resolve the RTs. The RT elution order

Add/Remove Columns

Restore Defaut Columns

a Select Retention Time Setup in the
Method Setup Tasks section.

Verify the retention time order of the
compounds is the same as shown in the
figure below. Resolve any retention time
issues for the compounds.

b

Agilent MassHunter Quantitative Analysis (for 0QQ) - [New Method]

Load Colum Seftings

Save Column Settings

Depending on the delay volume, the
compounds Pyraclostrobin and Diazinon
can co-elute, separate slightly, or reverse
elution order.

Method Tasks

% | Method Table

Colurnns

X
D New / Open Method Time Segment: { | <Al +| > Compound: ¢ |aminocars +| 3 ResetTable View
b Workflow [sample [ 8
= = Name [ DataFile [ Type | Level [ Acq MethodFile [ Acq DateTime |
CHUEEEIIE [ CheckoutMix_TMRM.d CheckoutMix_TMRM.d
A MRM Compound Setup = |
GEETEITEEE 0y Name TS | Trnsition Scan [ Type [ Rt ‘[ LeftRTDefia | RightRTDelta | R DeftaUnts |
1STD Setup [ Aminocarb 1200151372 MRM Target 2292 1000 1000 Minutes
Concentration Setup [ Imazapyr 1262152171 MRM Target 2883 1.000 1000 Minutes
ey [ Thisbendazole 1202051750  MRM Target 3175 1.000 1.000 Minutes
g [ Dimethoate 12300-1250  MRM Target 39683 1.000 1000 Minutes
Calibration Curve Setup [ Metoxuron 122905721 MRM Target 4862 1.000 1000 Minutes
# Globals Setup [ Imazall (Enicon 1297151590  MRM Target 4951 1.000 1000 Minutes
[ carbofuran 122151231 MRM Target 5830 1.000 1000 Minutes
4 save/Exit [ Atrazine 121611741 MRM Target 6188 1.000 1.000 Minutes
@ valisate Metosulam 1418051750  MRM Target 6376 1.000 1000 Minutes
Metazachior 1278151342 MRM Target 6839 1.000 1000 Minutes
Molinate 11880-832  MRM Target 7.822 1.000 1000 Minutes
SEvEIAS Malathion 1 331.0> 1269 MRM Target 8377 1.000 1.000 Minutes
Edexit Pyraclostrobin 1 388.1> 1938 MRM Target 9.426 1.000 1.000 Minutes o
A T Compound Information X
D Outier setup Tasks e AX IAVCIRARLR S iAipZndhdl iR
A daete [+ MRM (205.1 > 137.2) Checkouthlix_TMRM.d 2091 > 1372 . 209.1> 1522
2 X108 2293 min & x102 Retio =927 (100.0 %)
3 1
e 11
1
1
0s
09
08 08
07 0
08 06
05 05.
04. 04-
03 03
02 02;
01 01
01 01
T2k & 2 2 2k A 2k de 2k d5  abs T2k & 2l 2 ok ds 2k s 2k 25 abs
Acisiton Time (min) Acauisiten Time (rin)
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Creating a Triggered MRM Method

Steps Detailed Instructions

Comments

7 Review qualifier ratios. ¢ Select Qualifier Setup in the Method
Setup Tasks section.

Right-click the Method Table and click
Expand All.

Click the Show/Hide Qualifiers button in
the toolbar in the Compound Information
window.

Click on each compound and verify that
the Rel. Resp. for each Qualifier matches
the value shown in the Compound
Information window in the spectrum
pane.

Click Method > Validate and fix any errors.

d

Agilent MassHunter Quantitative Analysis (for QQQ) - [New Method]

Method
ult Layout Load / Save Layout v

AddfRemove Columns  Load Column Seffings.

=

et Layouts . Defauft Columns~Save Calumn Seftings

Toolba

- Maximize Pane v ort

Layout Columns

Method Tasks X Method Table

b New /Open Method Time Segment: ¢ | <All> ~|> compound: ¢ |Aminocard ~| ) ResetTable View
b Workflow [sample ‘ _
Neme | DataFile | Type | Level | Acq MethodFile | Acg DateTime |
&) HERRERUES [ Checkouthix_TMRM.d CheckoulMix_TMRV.d
A MRM Compound Setup ‘Ouﬁmm ‘
Retention Time Setup Name TS Transition Scan Type Precursor lon Product lon Uncertainty
ISTD Setup [ERLA Aminocarb 1[/209.1->137.2 MRM Target 209.1 137.2 Relative
Concentration setup [Guatiier |
[ ualifier setup | | Precusorlon [ Productlon Transition | _Rel Resp. | Uncertainty | AreaSum |
Calibration Curve Setup 209.1 1522 209.1-> 1522 27 00 O
7 Globals Setup [Quantifier |
| Name [ 15 [ Trnson | Scan [ Type [ Precursorion | Production Uncertainty |
4 S/ &{_ Imazapyr 7 262152171 MRM Target 262.1 2171 Relative
& validate [Quaiier |
| Precursorion | Production |  Transition | RelResp | Uncertainty | AreaSum |
Save As. 2621 691 2621->69.1 672 200 [m]
[ X [Quantitier )
P S Compound Information x
b Outlier Setup Tasks 2o tAL AV COIYRALE S Basndh iR
b Advanced Tasks [+ MRM (208.1 > 137 2) Checkouthi_TMRM.d 20911372 209151522
2 108 2293 min, & x102] Ratio =927 (100.0 %)
g 1 g -
! H
3 1
09 3 o
(13 2
: e
05. 05
04 04
03 03
0.1 -01
S T e S = R E S I T T - R S
8 Set up the Reference Library. a Click Method > Library > Setup + Refer to the online Help in the
Reference Library. Quantitative Analysis program for
b Click Obtain reference spectra from information on doing library searches
sample. using the reference library. You can

Verify that Create reference library at is
set to the folder you wish to use.

Click OK.

Click OK in the “Reference library was
created” message.

also watch the advanced video on
“Batch-at-a-Glance - TMRM Library
Reference Spectra”.
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Creating a Triggered MRM Method

Steps Detailed Instructions Comments

w |

Agilent MassHunter Quantitative Analysis X

(@) Obtain reference specira from sample:
Reference library was created at
Di\MassHunter\Data\Checkout Mix Example
(O Obtain reference spectra from lockup library Data\CheckoutMix_TMRM.reflibrary.xml.

Lookup lbrary

Create reference library at
D:\MassHunter\Data'\Checkout Mix Example Data\CheckoutMix_TMRM.| | Browse...

Cancel

f Select Globals Setup in the Method Setup
Tasks section in the Method Tasks pane.

g Verify that the Reference Library is set to
the Reference Library you just created.

Method Table

Time Segment: ¢ [<Al> =] > Compound:  |Aminocaro | ) ResetTable View

[sample

Name [ Data File [ Type
[ Checkoutix_TMRM.d CheckoutMix_TMRM.d

[Globals ]

[Apply Multiplierto ISTD
|Apply Multiplierto Matrix Spike
|Apply Multiplierto Surrogate
|Apply Multipler to Target
Bracketing Type None

Corelation Window 0.100
Dynamic Background Subtraction
Ignore Peaks Not Found

Library Method

Non Reference Window 70.000
INon Reference Window Type Percent

Reference Library E+\MassHunt.\CheckoutMix_TMRM reflibrary xml
Reference Pattem Library
Reference Window 80.000
Reference Window Type Percent

Relative ISTD
Standard Adition

[SRN)m)

oo

9 Save the method and set additional a Click Method > Save As.

batch processing to analyze. b TypeQuant Checkout TMRM
in the File name.
¢ Click Save.

Click Method > Exit.

e Verify that Additional batch processing
after applying the method is set to
Analyze.

f Click Yes to apply the method to the
batch.

o

Apply Method ==

’ Would you like to apply this method to the batch?
@

[ v | [ % | [ o

Additional batch processing after applying the method
@ pralyze
7 Quantitate
°) Integrate

=) Nene
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Creating a Triggered MRM Method

Steps

Detailed Instructions

Comments

10 Review the results, and save the

Compound Information
2o A

S

£ x108,

01

batch.

AviCYRKAWE &

Inspect the results.

not open, click View > Panes >
Compound Information.

Click File > Save Batch.

Top A A A e

~MRM (2031 > 137.2) CheckouMix_TMRM S

11

B
09
08
07.
0s:
05
04.
03
02
01

229 min

209751372, 2091-> 1622
= 102 | Ratio =927 (100.0 %)

+ MRM (2,280-2336 min)
£ x10%7|Lib Match Score=100.0

3 1

1522
1
1
09
08
o7 0z
06

Click the Show/Hide Spectrum button.

(208.1-5=) Checkoutiz_TMRM. &

If the Compound Information window is

« The LibMatchScore is 100 because
you are comparing against the
same spectrum.

The matching algorithm applies
»  penalties when less than five peaks

05
04
03
02

o1

01 12

1522
E:\MassHunter\DataMark\MRM dMRM tMRM Fam Guide\

+— are present in the spectrum:

75% (1 peak)
88% (2 peaks)
94% (3 peaks)

T T T
22

T T T T T T T T T
24 25 2 23 24 25
Acauisition Time (min) Acquisition Time (mir)

T
22

11

Inspect the Library Match Score.
Review the batch toresolve errorsor ~ «
messages that are indicated in the

Batch Table.

Check library match scores
Check qualifier ratios.
Resolve errors and messages

NOTE: The sample data included for this
exercise does not contain isomers. But if
your sample does, you would resolve
isomers at this time.

T T A AT T T ]
60 80 100 120 140 16D 180 200 220
Mass-to-Charge (m'z)

97% (4 peaks)

If an error is reported for a compound
qualifier ratio:

a Click Method > Update > Update
Qualifier Ratios.

Select the compounds for update and
click OK.

Click Method > Exit.

Click Yes to apply the method to the
batch.

Check qualifier ratios.

f Resolve errors and messages.

Click File > Save Batch.

b

o
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Reference

Checkout Mix Content

The content of the Checkout Mix is listed here. In addition to standard MRM
parameters, the retention time and retention window settings are listed for each
compound. This allows longer dwell time, better signal stability, and higher data

quality compared to traditional MRM method.

Table 1. Checkout Mix (p/n 5190-0469) Basic Compounds

#

o N O

10

12
13
14

Chemical Name/CAS #

Aminocarb/2032-59-9
Atrazine/1912-24-9
Carbofuran/1563-66-2
Diazinon (Dimpylate)/333-41-5
Dimethoate/60-51-5

Imazalil (Enilconazole)/35554-44-0
Imazapyr/81334-34-1
Malathion/121-75-5
Metazachlor/67129-08-2
Metosulam/139528-85-1
Metoxuron/19937-59-8
Molinate/2212-67-1
Pyraclostrobin/175013-18-0
Thiabendazole/148-79-8

Acetonitrile

Concentration /
Units

100.2 pg/mL
100.4 pg/mL
100.2 pg/mL
100.4 pg/mL
100.2 pg/mL
100.4 pg/mL
100.2 pg/mL
100.4 pg/mL
100.2 pg/mL
100.4 pg/mL
100.2 pg/mL
100.4 ug/mL
100.2 pg/mL
100.4 pg/mL

Solvent

Tolerance
(+/-)

0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 pg/mL
0.5 ug/mL
0.5 pg/mL
0.5 pg/mL

Formula

Cy1H1N207
CgH14CINg
Cy2H15NO3
CqoH21NoO5PS
CeHqoNOSPS,
C14H14C1NL0
Cy3H1sN303
C10tH1906PS;
C4H6CINGO
C14H13CN50,4S
C1gH13CIN2O
CoHy7NOS
C19H18CINg04
CioHNS
CoHaN

MassHunter MRM/dMRM/tMRM Database Familiarization Guide

Mass

2081211777698
215.0937731936
221.1051933528
304.1010497716
228.9996212071
296.0483185037
261.1113413676
330.0360662899
277.0981898649
417.0065300909
228.0665553841
187.103084902
387.0985837956
201.0360679755
41.0265
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Reference
Checkout Mix Content

Table 2. Checkout Mix (p/n 5190-0469) Acidic Compounds

1 Acifluorfen/50594-66-6 100.2 pg/mL 0.5 pg/mL Cq4H,CIF3NOg 360.9964846522
2 24,5-T/93-76-5 100.4 pg/mL 0.5 pg/mL CgHsCl303 253.9304271564
3 Bentazone/25057-89-0 100.2 pg/mL 0.5 pg/mL CqoH12N203S 240.0568629945
4 Dinoseb (Subitex)/88-85-7 100.4 pg/mL 0.5 pg/mL Cq0H12N205 240.0746215091
5 24,5-TP (Silvex) (Fenoprop)/93-72-1 100.2 pg/mL 0.5pg/mL CgH;Cl303 267.9460772202
6 Hexaflumuron/86479-06-3 100.4 pg/mL 0.5pg/mL CqgHgCloFgN,O3 459.9816167569
Acetonitrile Solvent CoH3N 41.0265

Note that Familiarization exercises use the positive test mix only (Basic
Compounds). The negative checkout mix (Acid Compounds) is provided for your
convenience only.
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Primary and Secondary Transitions for Triggered MRM

The Primary and Secondary transitions for the Checkout Mix analytes in positive
mode and their chromatographic-dependent settings are listed here. These
values can differ from the values in the database. Retention times can also vary,
depending on the LC model and system configuration.

If the transitions in the example method do not match those in the database, use
the transitions in the database.

Table 3. Primary and secondary positive transitions for Checkout Mix analytes

Compound Name Primary?  Trigger Prec MS1 Prod MS2 RetTime DeltaRT CE
lon Res lon Res  (min) (min)

Aminocarb Yes Yes 209.1 Unit 1522 Unit 201 0.88 12
Aminocarb Yes 209.1 Unit 1372 Unit 201 0.88 24
Aminocarb 209.1 Unit 1221  Unit 44
Aminocarb 209.1 Unit 942  Unit 56
Aminocarb 209.1 Unit 772  Unit 60
Aminocarb 209.1 Unit 672  Unit 60
Atrazine Yes Yes 216.1 Unit 1741 Unit 6.1 0.83 16
Atrazine Yes 216.1 Unit 68 Unit 6.1 0.83 40
Atrazine 2161 Unit 1459 Unit 20
Atrazine 216.1 Unit 132 Unit 20
Atrazine 216.1 Unit 104 Unit 28
Atrazine 216.1 Unit 79 Unit 24
Atrazine 216.1 Unit 621 Unit 56
Atrazine 216.1 Unit 431 Unit 48
Carbofuran Yes Yes 2221 Unit 1651 Unit 6.83 0.68 20
Carbofuran Yes 2221 Unit 1231  Unit 6.83 0.68 30
Carbofuran 2221 Unit 207 Unit 12
Carbofuran 2221 Unit 166 Unit 4

Carbofuran 2221 Unit 137 Unit 16
Carbofuran 2221 Unit 124 Unit 20
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Table 3. Primary and secondary positive transitions for Checkout Mix analytes

Compound Name Primary?  Trigger Prec MS1 Prod MS2 RetTime DeltaRT CE
lon Res lon Res  (min) (min)

Carbofuran 2221 Unit 78 Unit 50
Carbofuran 2221 Unit 552  Unit 24
Diazinon (Dimpylate) Yes Yes 305.1 Unit 1691 Unit 104 1.04 32
Diazinon (Dimpylate) Yes 305.1 Unit 97 Unit 104 1.04 40
Diazinon (Dimpylate) 305.1 Unit 2771 Unit 10
Diazinon (Dimpylate) 305.1 Unit 249 Unit 20
Diazinon (Dimpylate) 305.1 Unit 231 Unit 20
Diazinon (Dimpylate) 305.1 Unit 100 Unit 40
Diazinon (Dimpylate) 305.1 Unit 93 Unit 40
Diazinon (Dimpylate) 3051 Unit 84 Unit 40
Diazinon (Dimpylate) 305.1 Unit 66 Unit 40
Dimethoate Yes 230 Unit 1988 Unit 4.95 0.6 0

Dimethoate Yes 230 Unit 125 Unit 495 0.6 16
Dimethoate 230 Unit 1709  Unit 8

Dimethoate 230 Unit 1569  Unit 16
Dimethoate 230 Unit 88 Unit 8

Dimethoate 230 unit 79 Unit 32
Imazalil (Enilconazole) Yes Yes 2971 Unit 201 Unit 623 0.99 15
Imazalil (Enilconazole) Yes 2971 Unit 159 Unit 623 0.99 20
Imazalil (Enilconazole) 2971 Unit 133 Unit 12
Imazalil (Enilconazole) 2971 Unit 1051  Unit 36
Imazalil (Enilconazole) 2971 Unit  93.1 Unit 20
Imazalil (Enilconazole) 2971 Unit 771 Unit 60
Imazalil (Enilconazole) 2971 Unit 69 Unit 60
Imazalil (Enilconazole) 2971 Unit 41 Unit 36
Imazapyr Yes Yes 262.1 Unit 2171 Unit 3.83 0.63 20
Imazapyr Yes 262.1 Unit 691 Unit  3.83 0.63 40
Imazapyr 262.1 Unit 2201 Unit 20
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Table 3. Primary and secondary positive transitions for Checkout Mix analytes

Compound Name Primary?  Trigger Prec MS1 Prod MS2 RetTime DeltaRT CE
lon Res lon Res  (min) (min)

Imazapyr 262.1 Unit 2021  Unit 20
Imazapyr 262.1 Unit 149 Unit 20
Imazapyr 262.1 Unit 131 Unit 40
Imazapyr 262.1 Unit  86.1 Unit 20
Malathion Yes Yes 331 Unit 1269 Unit 937 0.94 5

Malathion Yes 331 Unit 99 Unit 937 0.94 10
Metazachlor Yes Yes 2781 Unit 2101 Unit 7.83 0.86 4

Metazachlor Yes 2781 Unit 1342 Unit 783 0.86 15
Metazachlor 2781 Unit 1051  Unit 44
Metazachlor 2781 Unit 791 Unit 60
Metosulam Yes Yes 418 Unit 175 Unit  7.36 0.79 32
Metosulam Yes 418 Unit 140 Unit  7.36 0.79 60
Metosulam 418 Unit 3542 Unit 20
Metosulam 418 Unit 2382  Unit 16
Metosulam 418 Unit 190 Unit 20
Metosulam 418 Unit 772 Unit 60
Metoxuron Yes Yes 229 Unit 721 Unit  5.86 0.63 16
Metoxuron Yes 229 Unit  46.1 Unit  5.86 0.63 12
Metoxuron 229 Unit 1653  Unit 4

Metoxuron 229 Unit 1561  Unit 24
Metoxuron 229 Unit 109 Unit 12
Metoxuron 229 Unit 80 Unit 44
Metoxuron 229 Unit 559 Unit 60
Molinate Yes Yes 188 Unit 1261 Unit 881 0.88 25
Molinate Yes 188 Unit 832  Unit 881 0.88 16
Molinate 188 Unit 98 Unit 12
Molinate 188 Unit 955  Unit 28
Molinate 188 Unit 81 Unit 20
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Table 3. Primary and secondary positive transitions for Checkout Mix analytes

Compound Name Primary?  Trigger Prec MS1 Prod MS2 RetTime DeltaRT CE
lon Res lon Res  (min) (min)

Molinate 188 Unit 70 Unit 16
Molinate 188 Unit 551 Unit 19
Pyraclostrobin Yes Yes 388.1 Unit 1938 Unit 104 1.04 8

Pyraclostrobin Yes 388.1 Unit 1631 Unit 104 1.04 20
Pyraclostrobin 388.1 Unit 2186  Unit 32
Pyraclostrobin 388.1 Unit 1962  Unit 4

Pyraclostrobin 388.1 Unit 1641  Unit 12
Pyraclostrobin 388.1 Unit 1041  Unit 60
Pyraclostrobin 3881 Unit  91.1 Unit 60
Thiabendazole Yes Yes 202 Unit 175 Unit 4.1 0.66 24
Thiabendazole Yes 202 Unit 131 Unit 4.1 0.66 36
Thiabendazole 202 Unit 14371  Unit 40
Thiabendazole 202 Unit 1041  Unit 44
Thiabendazole 202 Unit 921 Unit 36
Thiabendazole 202 Unit 77 Unit 60
Thiabendazole 202 Unit 65 Unit 52
Thiabendazole 202 Unit 51 Unit 60
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In This Guide

This Familiarization Guide describes how to
use your MassHunter MRM/dMRM/tMRM
Database.

This information is subject to change without
notice. Agilent Technologies shall not be
liable for errors contained herein or for
incidental or consequential damages with the
furnishing, performance or use of this
material. Agilent specifically disclaims any
warranties for any implied warranties of
merchantability or fitness for a particular
purpose.
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