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Use the exercises in this guide to learn how to use the Agilent 6400 Series Triple
Quad LC/MS. You can do these exercises with the demo data files, SulfaDrugs,
shipped with the system (in the Data folder of your Qualitative Analysis
installation or Resources media), or with data you acquire.

In Exercise 1, you learn how to determine the best acquisition settings for
analyzing your compounds of interest. These instructions help you understand
not only how to set up a worklist to optimize instrument parameters for best
sensitivity in acquisition, but also how to use the Agilent MassHunter Qualitative
Navigator program to identify parameter values producing optimum signal
response. You can also learn about the Qualitative Analysis programs by using
the MassHunter Qualitative Analysis Familiarization Guide, the MassHunter
Qualitative Analysis eFamiliarization Guide or the Qualitative Analysis online Help.

In Exercise 2, you learn how to use either an acquired data file or the Quantitative
Analysis report results to update a Dynamic MRM method. This method allows
you to easily set up a Dynamic MRM method.

In Exercise 3, you learn how to create a triggered Dynamic MRM method.

In Exercise 4, you learn how to use two programs to optimize parameters. Agilent
MassHunter Optimizer helps you optimize acquisition parameters. Specifically, it
automates the selection of the best precursor ion and the fragmentor voltage for
the most abundant precursor ion, selection of the best product ions, and
optimization of collision energy values for each transition for a list of compounds
you specify. Agilent Source and iFunnel Optimizer helps you to find the optimal
source and iFunnel parameters.

See the Concepts Guide to learn more about how the triple quadrupole mass
spectrometer works and why the fragmentor and collision energy voltages are
important. For background information, see Chapter 3, “Triple Quadrupole MS
and Sensitivity”, in the Concepts Guide. See the online Help for detailed
information on how the program works.

Each task is presented in a table with three columns:

+ Steps — Use these general instructions to proceed on your own to explore the
program.

+ Detailed Instructions — Use these if you need help or prefer to use a
step-by-step learning process.

+ Comments — Read these to learn tips and additional information about each
step in the exercise.
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Before you begin

Before you begin

Before you begin, you need to check that your system is ready. If you plan to
acquire data, you also need to set up the instrument.

Prepare your system

1 Check that:
The Data Acquisition program has been installed.

The LC modules and the 6400 Series Triple Quad LC/MS have been
configured.

The performance has been verified.
The system has been turned on.

These steps are done by your Agilent Field Service Engineer at installation.
2 Copy the data files to your PC.

Copy the folder named SulfaDrugs in the Data folder on your Qualitative
Analysis installation or Resources media to any location on your hard disk.
This folder contains all the data files needed for this exercise.

Do not re-use the sulfa drug data files already on your system unless you know
that you copied them from the originals on the product media, and you are the
only one using them. Data files that are already on the system may contain
processed results, leading to different behavior during the exercises in this guide.
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Parts List

Before you begin

Prepare to acquire data

If you do not intend to acquire data but want to learn how to use the Qualitative
Analysis program for method development, you can skip this step, which tells
you how to prepare the demo sample. You then do those tasks that show you
how to use the Qualitative Navigator program with the sulfa drug data files
shipped with the system.

The exercise in this guide uses this equipment and materials:

Agilent 1200, 1260 Infinity or 1290 Infinity LC modules: well-plate sampler,
binary pump, thermostatted column compartment, DAD

RRHD Eclipse Plus C18.2.1T mm x 50 mm Zorbax column (p/n 959757-902)
A1 ng/pL concentration of the sulfa mix sample (prepared in this step)

Prepare the LC solvents.

For the A channel, add T mL of 5M ammonium formate to a 1-liter reservoir
filled with HPLC-grade water.

For the B channel, add 1 mL of 5M ammonium formate to a 1-liter reservoir
filled with 90:10 acetonitrile and HPLC-grade water.
Prepare the sample.

a Add 10 pL of the sulfa mix from one of the ampules (500 pL) to 990 pL of
solvent A in a 2 mL glass sample vial so that the final concentration is 1
ng/pL.

b Cap the vial and place in a sample location in the autosampler.

Set up the LC column.

Use the column listed in the Parts List. Other columns and instrument
parameters may be used in these exercises, but some parameters may need
adjustment, and the results will differ.

Set the column temperature to 60 °C. Lower temperatures may be used;
however, the retention times will be longer, and the pump pressure may
exceed the limit of some LC system:s.

The Electrospray LC Demo Sample (P/N 59987-20033) contains five ampules
with 100 ng/uL each of sulfamethizole (M+H)* = 271, sulfamethazine (M+H)* =
279, sulfachloropyridazine (M+H)* = 285, and sulfadimethoxine (M+H)* = 311.
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Before you begin
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Determining optimal parameter values for acquiring sample compound data
requires that the Triple Quadrupole instrument already be tuned on the Tuning
Mix calibrant ions. Before proceeding with this exercise, make sure you have
used Checktune or Autotune to verify that calibrant ions each have the proper
mass assignment, peak width, and signal intensity.

See the Quick Start Guide or online Help for instructions on tuning the instrument.
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Exercise 1 — Develop an acquisition method

Exercise T — Develop an acquisition method

For this exercise you analyze a mixture of four sulfonamide compounds. These
tasks show you how to manually select the acquisition parameters including
using the Qualitative Navigator program to analyze the data files. You can
instead use the automated process to select some of the acquisition
parameters. See “Exercise 4 — Optimize Acquisition parameters” on page 58 to
learn how to automate this process.

Task 1. Enter acquisition parameters and acquire data

In this exercise, you enter the conditions for the analysis of the sulfa drug mix.

Steps Detailed Instructions Comments
1 Enter LC parameters appropriate for a Double-click the Data Acquisitionicon.  + The Data Acquisition window
sulfa drug mix. b On the toolbar, make sure Context is set appears. See Figure 1 on page 8.
to Acquisition.
See Table 1. ¢ Enterthe LC parameters listed in the
Table 1.
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Exercise 1 — Develop an acquisition method

Table 1 LC parameters for sulfa drug mix
Parameter LC Parameter
PUMP
* Flowrate 800 pL/min
+ SolventA 5 mM ammonium formate in water
+ SolventB 5 mM ammonium formate in 90:10 acetonitrile:water
+ Gradient (min - %B) Omin-13%

1.80 min - 60%

2 min-60%
+ Stop Time 2.5min
+ PostTime 3.0min
INJECTOR
* Inj.Vol. 2.0l
* Injection Standard
+ Draw Position 0.0 mm
UV DETECTOR
+ ChA 254 nm (4 nm BW on DAD)
+ REF A (DAD only) 400 nm (80 nm BW)
COL THERM
+ Temp 60 °C for the 6460, 6470, 6490, and 6495 if you have an AJS ESI source

40 °C for other instruments
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Exercise 1 — Develop an acquisition method
Task 1. Enter acquisition parameters and acquire data
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Figure 1. MassHunter Workstation — Data Acquisition window
Steps Detailed Instructions Comments
2 Enter MS parameters appropriatefor a Click the QQQ tab in the Method Editor
sulfa drug mix and save the method window.
as iiiMS2Scantest.m, where iii are b Select MS2 Scan fromthe Scan Type list
your initials. in the Time Segments table.
¢ Enter the other MS parameters as listed
See Table 2 on page 9. in Table 2. These parameters are in

either the Acquisition or the Source tabs.
d Save the method as iiiMS2Scantest.m,
where jii are your initials.
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Exercise 1 — Develop an acquisition method

Table 2 MS parameters for sulfa drug mix
Parameter Value (ESI)
* Inlet ESI (positive polarity)
* Scan Type MS2 Scan
« Delta EMV (4) 400V
* Mass Range 100 to 400
+ Cell Accelerator Voltage A%
+ GasTemp 350°C
250 °C for 6490 and 6495 QQQ
+ Gas Flow 12 L/min
14 L/min for 6490 and 6495 QQQ
» Nebulizer 50 psi

+ Sheath Gas Temperature not applicable

+ Sheath Gas Flow not applicable

* Nozzle Voltage not applicable

+ Capillary Voltage positive 4000V

100V (not adjustable on 6490 nor 6495,
comes from the Tune file)

* Fragmentor

| Source | Chromatogram | hstrument | Diagnostics |

Value (AJS ESI)

AJS ESI (positive polarity)
MS2 Scan

200V

100 to 400

aY

350°C
250 °C for 6490 and 6495 QQQ

10L/min
14 L/min for 6490 and 6495 QQQ

35 psi
400°C
12 L/min
oV
4000V

100V (not adjustable on 6490 nor 6495,
comes from the Tune file)

- Scan segment
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If you have a 6490 or 6495 QQQ, you cannot edit the
Fragmentor column (it is unavailable). The value for the
Fragmentor for a 6490/6495 QQQ comes from the tune
file, and for the 6490/6495 it is typically 380 V.
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Figure 2. Select Scan Type of MS2 Scan in the QQQ tab
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

3 Acquire data (optional).

Set up a one-line worklist with the
method you just created.

Name the data file iiisulfamix01.d,
where i are your initials.
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. Click OK.

Click Worklist > Add Multiple Samples.
Typeiiisulfamix01.dasthe
data file name

Select iiiMS2Scantest.m as the method

name.

On 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.

The Worklist window is tabbed with
the Method Editor window by default.
Click the Worklist tab to show the
Worklist window.

The Number of samples is setto 1.
You have just acquired a full scan MS
data file to see what ions are being
formed from the sample.

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.

Divdid » B
¥ Sample Name Sample Position Method Data File
1 v [Sarmgle 1 Jivial 1 pthS25cantest.m |pthsulfarmixdl.d

Click the Start Worklist Run icon in the

main toolbar, the Run Worklist icon inthe

Worklist toolbar or click the Worklist >
Run command.

10
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Exercise 1 — Develop an acquisition method

Task 2. Determine precursor ion masses

In this exercise, you determine the precursor ions for each of the sulfa drugs in

the acquired data file.

Steps Detailed Instructions Comments

1 Open the acquired data file. a Double-click the Qualitative Navigator * When you open the sulfa drug
In the Qualitative Navigator B.08.00 icon. directory after installation, the Load
program, open either the example = result data (lower left corner) check
file, sulfamix01.d, or the data file The program displays the Open Data box is unavailable.
you created in “Task 1. Enter File dialog box. + If you see the check box marked, this

acquisition parameters and
acquire data” on page 6.

means that the data file(s) already
contains results. Clear this check box

before opening the file.
[ Open Data File X
Look in “ | SufaDrugs | O] [#] e
5 Sulfa_SIM100.d | 1suf:
2 Sulfs_SIM140.d | Isufz
Fiecent ltems Sufia_SIM120.d
Sufa_SIM220.d
Sufa_SIME0.d
¥ Sufa_SIMBOD.d
Documents | sulfamix01.d]
|SulamixMRM_10.d
. SufamixMRM_15.d
F | sutfamixMRM_20.d
e SufamixMRM_25.d
& | SuamixMRM_30.d
SufamixMRM_35.d
SufamixPI_15.d
(g
This PC L 2
File name;  [sufamix01.d - Open
Lé" Files of type: | Data Files (") v Tz
Network
Help
Options
Sample Information
Sample Mame:  Sulla Diug Mix - 10pem
(@ Use cument mathod User Mame :
Sample Fosion:  F1-46
Description : Full scan MS for precursor mass
[ Run method workfiow CEIAIERG

Agilent Triple Quad LC/MS Familiarization Guide
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions

Comments

b Do one of the following:

Select the example data file
sulfamix01.d, and click Open.
Select the data file you created in
“Task 1. Enter acquisition
parameters and acquire data” on
page 6, and click Open.

By default, the system displays the

Total lon Chromatogram (TIC).

B Agiers Musibluntar Cualatie Anaysis Mavigetoe 1000 - Defputtm

| Fik Lwrh Edw Voew Iintdy Tpectn Chromatagrams Whthod Actions Confgurtion Tosls Help
FEHOD H-HEE 2->-FRTF AAM GhRGHES &

% S Chesmalog s Resy

Y ewt AW EA0C: -HMIANER%NA & =

STl Py e———

o] J\ A

4

@1 02 00 04 05 O6 07 0B 09 1 11 12 12 14 15 16 17 18 19 3 21 22 23 24
& )

ks vi. Accistion Tema,
1885 Spertonm vty

: QYW Y A D0

CC) o MED RENE b =S

+ The figure below shows the default
layout.

+ The Qualitative Navigator program
displays a newly opened data file with
the same layout and display settings
used for the previous data file.
Therefore, you MUST make sure to
return to the default settings for this
exercise.

Before you begin, make sure that all

| previous settings are returned to their

default values:

1+ Restore default layouts

Click Configuration > Window
Layouts > Restore Default Layout.
+ Make sure the method is default.m.
(seetitle bar)
Click Method > Open.
Select default.m, and click Open.

"« Retum display options to default

settings.
Click #= in the Chromatogram
Results toolbar. Click Default and
click OK.

Click the = inthe MS Spectrum
Results toolbar. Click Default and
click OK.

12
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

2 Determine precursor ion masses for
all four peaks.
You have determined them
correctly if you find the values are
similar to those shown in this

table:
Compound RT m/z
Sulfamethizole 047 2709
Sulfachloropyridazine  0.88  284.9
Sulfamethzine 12 279.0
Sulfadimethoxine 223 3110

If you acquired the data file using
the Agilent Jet Stream
Technology, the retention times
may be different.

The sulfamix01.d data file was
acquired with a different column
SO your retention times are
different.

Close the data file after finding the
precursor ion masses.

a Inthe Chromatogram Results window,
make sure that the Range Selecticon on
the toolbar [i##| is on.

b Click the mouse button and drag the
cursor across the first peak to produce a
shaded region, as in the figure below.

¢ Right-click the shaded area, and click
Extract MS Spectrum from the shortcut
menu.

* The system displays an averaged
spectrum across the peak in the MS
Spectrum Results window.

* The precursor mass of the first
compound, sulfamethizole, is
determined to be m/z 270.9.

+ Toobtain a single scan, double-
click the apex of the peak.
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d Repeat step a through step c for the
other compounds.
The precursor ion masses should
match those in the table in step 2.

e Click File > Close Data File.

f When asked if you want to save the
results, click No.

=3 2] & t
MWoTE w0 W0 0 AN Lo M0 a0 e X

BRI eI AT X W % 30 M0
+ Some compounds form sodium (Na)
and/or potassium (K) adducts as well,
corresponding to M + 23 and M + 39
masses respectively. Seeing these
masses along with the M +H can
make for an easy confirmation of
which ion is the pseudo-molecular ion
M+H)+.
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Exercise 1 — Develop an acquisition method

Task 3. Find optimum fragmentor voltage for maximum
response

Task 3 shows you how to carry out the optimization for fragmentor voltage by
creating selected ion-monitoring experiments for each compound within a
method and setting up multiple methods with varying fragmentor voltages.

The Fragmentor Voltage for the 6490 and 6495 is set automatically during
Autotune, and it cannot be set in the Data Acquisition program. If your instrument
is a 6490 or a 6495, skip to “Task 4. Determine product ion masses”. You can do
the Qualitative Navigator part of this task by using the data files that were
shipped with the software.

Steps

Detailed Instructions Comments

1 Setup six methods for six different  a In the Scan Type dropdown list, select

fragmentor voltages.
Change to a SIM experiment.
Use 60, 80, 100, 140, 180 and 220
volts as the fragmentor voltages
for the six methods.
Save the methods as
iiiIMS2SIMxxx.m, where jii are your
initials and xxx is the voltage.

MS2 SIM.

Froperties D HiF S ampler HiF Sampler Pretreatment Binary Pump

Tune file Stop time
|atunes.tune.xml Mo limit/ds Pump
Browse .. & £ AL
lon source Time filtering
AJSES] W Peak width [0.07  min

Time segments

elta | Delta

Start - Dl
# Scan Type Diiv Walve EMY [+ EMY [ Stored

Time

il OEEEEm  ~[TomMs | 0| o| # |
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

b

» sufadimetharine

On the Acquisition tab, enter the
Compound Name and Mass (precursor
ion mass) for sulfadimethoxine (311
m/z).

Right-click anywhere in the Scan
segments section, and click Add Row.
Type the Compound Name and the
Mass for sulfachloropyridazine (285
m/z).

Repeat steps ¢ and d for sulfamethazine
(279 m/z) and sulfamethizole (271 m/2).
Save the method as iiiMS2SIM140.m,
where fii are your initials.

Change the fragmentor voltage to 60,
and save the method as iiiMS2SIMO060,
where fii are your initials.

Repeat step g for voltages 80, 100, 180
and 220, saving the methods as
iiiMS2SIM080, iiiMS2SIM100,
iiMS2SIM180 and iiiMS2SIM220,
where Jii are your initials.

Acquisition I Source | Chromatogram | Instrument | Diagnostics

Scan segments

ISTD?
-

Compourd Group | Compound Name Mass

Uit

+ With the MS2SIM Scan Type set, a
different set of columns appears in
the Acquisition window.

* The Instrument Control and Data
Acquisition program creates a SIM
experiment for each compound
mass, starting with a default
fragmentor voltage of 140. See the
example below.

* The Fragmentor column is

unavailable if the instrument type is a

6490 or 6495.

M52 Res Dwall

200

Fragmentor
380

Cell Arcelerator Yoltage

Polarity
Postive

ssulfachloropyridazin Unit

200 380

Positive

sulfamethazine Uit

=
=
-

200 380

Pasitive

sulfamethizole Unit

200 380

Positive
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

2 Setupand run the worklist (optional).
Set up six samples with Sample
Name SulfaDrugMix to inject 1 pl
from vials 1-6 or the ones you
choose.

Specify the data files as
iiiSulfaSIMxxx.d, where Jii are your
initials and xxx is the voltage.

a

b

Click the Worklist icon if necessary to
make sure the worklist is visible.

Click Worklist > New to start a new
worklist. You do not need to save the last
worklist.

To set up the run, right-click the upper left
corner of the worklist, and click Worklist
Run Parameters.

Type the paths for the method and data
files.

Type the information for the 60 voltage
run.

Click Worklist > Add Sample. Another
sample is added to the Worklist. Add five
samples to the worklist for voltages
80-220.

Mark the checkbox to the left of the
Sample Name for each of the six
samples.

This step is optional because you can
use data files shipped with the system
to perform many of the tasks in this
exercise.

W orkList

O Wi e B

<l

Sample Name | Sample Position

Wial 1

Data File
SulfaSime0.d

Sample Type
Sample

Len

o Injsction

SulfaSimi

=)

Sample

o Injection

SulfaSim Sample

o Injection

SulfaSim Sample

o Injection

SulfaSim

CALIFNITENIES

o Injection

NPt =

Sample
!Samg\a

SulfaSim?2

h

Start the worklist.
Click Worklist > Run.
Click in the main toolbar.
Click .. in the worklist toolbar.

‘Worklist

Note that the program only runs those
samples that are marked with a
checkmark.

You can also run the worklist in locked
mode by clicking the lock buttonin the
main toolbar (the icon looks like this
icon when it is locked).

[}
]

16

Agilent Triple Quad LC/MS Familiarization Guide



Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
3 Setupaqualitative methodtoview  a Click File > Open Data File. + The Qualitative Navigator program
the EIC data automatically. The system displays the Open Data should be open. If not, see

Open the data file Sulfa_SIM60.d File dialog box “Double-click the Qualitative
or your own iiiSulfa_SIM60.d, b Select either Sulfa_SIM60.d or Navigator B.08.00 icon.” on page 11.
where jii are your initials. iifSulfa_SIM60.d, and click Open. + The window is docked for these
In the Method Editor, add in the ¢ Click Method > Method Editor or View > images. See the online Help for more
EICs corresponding to the Method Editor. information on floating and docking
precursor ion masses of 271, 279, The system displays the Method windows.
285,and 311. Editor window.

Save the method as
iiiExercisel, where"ji" are

your initials.
[ Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m - m] X
File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help
SEHE3 H-VIFRF 9-0-RRE ALM LB HEES B
74 Data Navigator x [\ Chromatogram Results x
St b Ot flo Yieer QEY ¥ aA: - WTAKE RB%HRE &S 5
= Sulfa_SIMED.d
5 Wl Chromatograms K10 |+ESI TIC SIM Sulia_SIME0.d
i = TIE SN 14f 1
Spectra 12
Background Spectra 1
0.3
06
04
02
0
01 02 03 04 0506 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24
Counts vs. Acquisition Time (min)
|Z Method Editor: Additional Chromatograms % ]I MS Spectium Results x
@E@E 9™ ® EtactAddiionsl Chromatograms ~ 2 et QR ¥ S v AN %% %K B =S
[= Chromatograms Defined chromatograms

Integrate (MS)

Add
Smoath ks o
ange
Exclude Mass(es)
Delete:

Calculate I-to-Naise

Additional Chromatograms g || Chromatogram defintion

Adjust Delay Time Tope: |BPC id D=
Extraction Dats Format MS Chromatogram  Advanced Excluded Masses

Spectra A MS level s < Posiy [Posive
Reports Seans Selected ion monitor v
Method Automation & mézofinterest | Any

L B
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

d If necessary, click Additional + The default Method Editor list
Chromatograms in the Chromatograms selection after installation is Integrate
section of the Method Editor. (MS).

e Todelete the BPC chromatogram, click  « When you are defining
Delete in the Method Editor window. chromatograms, instead of deleting

f Select EIC for the Chromatogram the Defined chromatogram, you can
definition Type, select EIC. Then, you enter the m/z

g On the MS Chromatogram tab, make value and click Change.

sure MS Level is set to All and Scans is
set to All scan types.

h Clear the Integrate when extracted
check box.

i Type 271 asthe m/z value.

j Click Add.

k Repeat stepsiandj for the other
precursorions, 279, 285and311.

| Click Method > Save As. The system
opens the Save As dialog box

m Save the method as iiiExercisel.m.

Click Save.

=]

@M!lhﬂd Editor: Additional Chromatograms x

@2 @ E 9™ - (B ExtactAdditionsl Chromatograms +

= Chromatograms Defined chromatograms
<EIC 271 0m/z) Al A
Iritegrate (M3) +EIC (279.0m/2) Al Add
<EIC (2850 m/z) Al a
smoath
Change
Exclude Mass(es] =
Delete
Calculate Si I-to-Moise

Additional Chromatogr... & | Chremategram definiion

Adjust Delay Time Type:  |EIC - e
Extraction Data Format MS Chromatogram  Advanced | Excluded Masses

Spectra M5 level Al ~ Polarity: Postive
Reports Seans All scan types v
Method Automation A mézolintsrest | Any

/2 valels) 3110

[] Merge multiple masses nto one chrematagram
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
4 Extract the chromatogram for the a Click Run onthe Method Editortoolbarto  * You can also click the
data file and view the results. run the Extract Additional Chromatograms > Extract Additional
Make sure you can see all five Chromatograms command. Chromatograms command to extract

chromatograms, the TIC and four
EICs.

the additional chromatograms.

@ Method Editor: Additional Chromatograms

a2 & @ ) -~ @ ExtractAdditWromatograms -

b To seethe TIC and four EICs, click the
arrow next to the Maximum Number of
List Panes button in the Chromatogram
Results toolbar, as shown in the example
below.

¢ Select 5 to view five chromatograms
simultaneously.
The system displays chromatogram
results as shown below.

®108

[\ Chromatogram Results

re 1 QY ¥ aM DO S

+ESITIC GIM Sulfa_SIME0.d

«10%

0

[
o

v oo A SRS (% % R M S Minutes

8

+ESI EIC(271.0) SIM Sulfa_SIMB0.d
"

#10€

o

+ESIEIC(279.0) SIM Sulfa_SIMED.d
I

«10%

0

+ESI EIC(285.0) SIM Sulfa_SIMB0.d
"

#10€

o

+ESIEIC(311.0) SIM Sulfa_SIMBD.d
I

01 02 03 04 05 06 07 08

03 1 11 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time [min]

21 22 23 24
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
5 Extract the remaining ion a Select Workflows from the Method + The Qualitative Navigator Method
chromatograms automatically. Automation section in the Method Editor Editor lets you define a workflow to be
Extract Additional window. performed automatically upon
Chromatograms should be one of b Make sure that Actions to be run list only opening a data file(s).
the default action for the Custom contains Extract Additional
Workflow. Chromatograms.

Open the remaining data files,

Sulfa_SIM80.d through

Sulfa_SIM220.d. -
Close the Method Editor. @ e mE 9 ® RunMethodWorow ~

= Method Editor: Workflow

Chromatograms Options  Time Range(s)

Spectra
v workflow Custom o

Reports
Available actions

~
Workflow: Export All Chromatograms to CSV Files

= Export All Deconvoluted Spectra to CSV Files

Additional Chromatograms Export Al Integration Results to CSV Files

Extract Additional Chromatograms

Reports Extract All Instrument Curves

Extract All Non-MS Chromatogram

Export Extract Peak Spectra

Generate Analysis Report

Integrate and Extract Peak Spectra

Integrate Chromatograms A

= Method Automation

-
Actions to be un

Extract Additional Chromatograms

¢ Click File > Open Data File.
The system displays the Open Data
File dialog box.

d Select the data files to be opened,
Sulfa_SIM80.d through Sulfa_SIM220.d.

e Mark the Run method workflow check
box. (lower left corner)
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

E Open Data File

Laak ir SulfaDrugs

Recent [tems

B BT
Documents suffamix(1.d
SulfamixMRM_10.d
ﬁ | SufamixMRM_15.d
[ | SukamixMRM_20 d
D | SulfamixMRM_25d

| SuffamixMRM_30.d
| SutfamixMRM_35.d
. | SutfamixP1_15.d
m
This PC £ >

File name: ‘ "Sulfa_SIM100d" "Sulfa_SIM140 d" "Sulfa_SIM180. - Open

= Cancel

- Files of type: | Data Files (".d)
Network.
Help

Options
Sample Information

Sample Mame :

@) Use curent method User Name

Sample Pogition :

Description

d
Fun methad warkflaw N

f Click Open.
The Qualitative Navigator program
displays all the EICs for all the data
files selected.

g To close the Method Editor and MS * You caninstead click View > Method
Spectrum Results windows, click the Xin Editor, and View > MS Spectrum
the upper right corner of each window. Results.
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
B Augdent MassHunter Anslysis Navigator BIE00 - p - O x
File Lawnch Edd View ldenbily Spectra Chromastograms Method Sctions Conbgurstion Teols Help
sEdag H-FEE 9-c-FRE ALH HbBGHES A
% Data Navigalor xJ\ Cheomatogram Resulls =
il Y aesat QY C A OC -HELES BBAUE L =
= el Sukfa_SMED iy
= & Chramatograims K108 JESITICSIM Sl 582804
wha + TCSIM 1541 g
“ i + EICRTLD SIM 1
¥ + EICRTSD SIM
o i+ EICIZEED SIM 0s
i + EICE1A TIM /\ ..//\ > -
Swpedtra Lo —— — -~ _—
Background Spectie A0S [+E51 EICIZT1.0) 54 Sute SIMENd
% gl Sufa_SIMI00 2 2 1
B [ Suba_SIM1A0. J’“'.
B [ Suba_TIMIB0. & [
Bl Sufa_SIM220. 2 i
= & Chramatograims S
F e+ TSI o /
“ i + EICRTLD SIM A0 451 ENCLZTAL) S84 Sulla_SIMETLd
¥+ EICRTSD SIM 1 . 1
wi i+ L0500 SIM 1 'y
Wi+ B BN
Ipecry 05,
Bagcground Spectr
el Uy B0 o — -
= b Chromatogrami 0% [+£51 EICZE.0) S Sul_SIMELd
W+ TIC SIM 4 1
wi i [ EIEIZTT0 5TM] o
A :
- z
wf un  EICE10 SIM 1 \
Spedtra . T b
Badground Spectr
10 % [VES]EIC[311 0) S Sulin_SIMEN A
1541 1
1
08
0
Q1 02 03 04 05 0607 08 09 1 11 1213 14 15 16 1.7 18 13 2 21 22 23 24
Counts va. Accpistion Time fsin) v
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

6 Select the fragmentor voltage that
produces the maximum response
for each of the precursor ions.

Close the data files after you

determine the optimum voltage.

a Inthe Data Navigator window, highlight

the EICs for 271.0 m/z.

b Click the Show only the highlighted
items button, [Z] |
Only the 271 m/z check boxes are
now marked.

¢ Look at the relative intensities of each

peak to determine which fragmentor

voltage setting will be best to use for the

271 precursor.

x [\ Ceomatogsam Resuts

You press the Ctrl key to be able to
select multiple objects from the Data
Navigator window.

You press the Shift key to be able to
select a group of objects.

A fragmentor voltage of 100 should
be sufficient for each precursor ion.
You can now determine the product
ions that are available for the
multiple-reaction monitoring
experiments to maximize sensitivity
for the analysis.

¢ m» LB’ I R Y

" Data Mavigator
Seet by Dt -
spectrs F
Background Specn =03
¥ Sualfa_SIM140.0 64
=1 W Chramatograms L
A+ TIC5IM &
v i o EITION S04 58.
fin » EICRRTO0) S84 56
Fia + EICEES0) S 54
P = BIEOTLOY S 52
spean 5
Backgrourd Tpectn %
i Slfa_SIMT00.E T

= Chromatograms
fia + TIC SINE
¥ i, = EICRTLD M
Mo = DICRTE0 S
fin = EICIRA5.00 S
* EICE11.0 5
Ipectra
Background Spectn
w Suify, 2

M
P = BT S 24
Fn = EICITAD S04 E 22
fi + EICESD) S 2
i = BICED S 18
speans 16
Background Spectn 14

= Tuilfa_TIMEO A

= Cheomastograms 1
P = TIE SIM

w o [o EICRTTON 5]

« FICEITO0) I

fi & LICTAIS0Y S

f = BICE311.00 S04

+E51 ENI2T1.0) SIM Sulfs_SIME0.d

You can overlay the
chromatograms by
clicking the Overlaid
mode icon in the
Chromatogram Results
toolbar.

Background ipectn

d Repeat step a through step c for the

01 02 03 04 05 06 07 08 09 1 11 12 I

other three base peaks or precursor ions.

e Click File > Close All.
f Click No in the Save dialog box.

You click Method > Save or Method >
Save As to save the method changes.
Click an EIC in the Data Navigator
window to change which
chromatogram is labeled in the
Chromatogram Results window. When
the chromatogram label color matches
the color of the chromatogram that has
the highest intensity, you use the
Fragmentor voltage that was used for
that file.
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Exercise 1

— Develop an acquisition method

Task 4. Determine product ion masses

In this part of the method development, we will use three collision energies to
determine the best fragment ions to use for the eventual Multiple Reaction

Monitoring

(MRMs) acquisition.

Steps

Detailed Instructions

Comments

1 Set up three product ion acquisition
methods and acquire data.

Use the MS parameters in the
example below, but change the
Fragmentor voltage to the
optimum voltage you determined
in the previous task.
Save methods as iiiSulfamix
Pl_xx.m, where iii are your initials
and xx is the collision energy.

Tura fie Slog tives

|ahanes hune i & No lmikiAs Pump
Browe| & » -
[rep—" Time feing
| @ Peskvath [007 mn
Time segments
S | g Deta | Dot |
¥ | Time (| SeanType | DivVahe gy gy | Sied
) O[Fodution v|Tams [ o @
M amkests fiay mafipe

a Click the QQQ tab in the Method Editor
window.

b Select Product lon in the Scan Type
combo box to scan each precursor ion
for all its product ions.

¢ Enter all MS parameters as listed in the
example below, making sure the
Collision Energy is setto 1 5 and the
Fragmentor voltage is set to the
optimum voltage determined in “Task 3.
Find optimum fragmentor voltage for
maximum response” on page 14.

d Savethe method as iiiSulfamix PI_15.m.

e Repeat step b and step c for collision

*  When you change the Scan Type in

the Time Segments table, the Scan
segments table isreset. If you want to
copy the Scan segments to the new
Scan segments table, highlight all of
the lines in the Scan segments table
and then right-click the Scan
segments table and click Copy. After
you select a new Scan Type,
right-click the Scan segments table
and click Paste from Clipboard.

You cannot copy and paste the Scan
segments table between all Scan
Types.

energies of 30 and 45.
Acquisition | sesece | Chrmasgram | watrement | Dagrosses |

Siean segrants
Segrant Name Precunson kon M52 From M52Te SeenTime  Fragmenie  CollionEnesy  CellAccelersior VoRage Polarity
ulimethivene m = 0 20 180 1 7|Postren

(¥ T T re——— E | | E " 1% 7 |Postres
Srpe—T— | 7| 20| F71 140 15 7| Fosiren
etz | | Ell 0| 0 15 7|Postive

San parameters
Steg tize [ar |

[Frotim

Dhats shocage

80/

2 Setup and runthe worklist (optional).
Specify the data files as iiiSulfamix

Pl_xx.d, where iii are your initials
and xx is the collision energy.

a Onthe Worklist tab, add three samples
to the worklist for collision energies 15,
30and 45.

b Mark the check box to the left of the
Sample Name for each sample you are
adding.

¢ Click Worklist > Run.

* This step is optional because you can

determine the product ion masses
from the data files shipped with the
system.

Use the instructions in Step 2 of Task
3 to set up the worklist.

24
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
3 Set up a qualitative method to a Click the Open Data File button in the + The Qualitative Navigator program
integrate and extract product ion main toolbar. should already be open and contain
spectra. b Select SulfamixPI_15.d. iiiexercise 1.m as the method.
Usethe data files SulfamixPl_xx.d, ¢ Clear the Run Method Workflow check
where xx is the collision energy, or box, and click Open.
your own data files, d Make sure the Method Editor window is
iiiSulfamixPl_xx.d. displayed; otherwise, click the Method
Open Method Editor. Editor button. &
Use TICs set up for MS/MS, e Inthe Chromatograms section select
product ion and each of the Additional Chromatograms.
precursorions 271,279,285,311.  f Delete any existing chromatograms in
Make sure the MS/MS integrator the Defined Chromatograms list.
has been selected and the g Select TIC from the Type listin the
maximum number of peaks has Define chromatograms section.
been limited to the largest 100 h For MS level, select MS/MS.
peaks. i Mark the Do cycle sum check box.
Add the ability to integrate and j  Clear the Integrate when extracted
extract peak spectra to the file check box.
actions run upon data opening. k For Scans, select Product ion.
Save the changes to the current | For Precursorion m/z, type 271.
method. m Click Add.

n Repeat steps j and k for each ion.

@M:Ihud Editor: Additional Chiomatograms x

(5 By 9-® - () EBdactAdditional Chromatograms ~

= Chromatograms Defined chromatograms

et s TEreoma 4 =
e +TIC Prod (285.0 m/z -
Mmoo mc Prod (311.0 m/2) Change

Exclude Mass(es) =
Delete

Calculate Si I-to-Moise

Additional Chromatograms 4 | Chremategram defintion

Integrate when
[ sitracted

Adjust Delay Time Type:  |TIC
Extractinn Data Format MS Chromatoaram | Advanced  Excluded Masses

Spectra A MS level, MSMS | Foliy | Postive
Reparts Soans: Product ion -

Precursorion mfz: |311.0 v

m/z valuefs): 310

Do cyele sum

Method Automation A
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
o Inthe Method Editor window in the * These data files contain MS/MS data,
Chromatograms section, click Integrate so you need to modify the parameters
(MS/MS). in the Integrate (MS/MS) section. If
p Select Agile 2 as the Integrator the data file contained only MS data,
selection, if necessary. you would need to modify the
parameters in the Integrate (MS)
section.
@M:Ihud Editor: Integrate (MS/MS) x
a3 RE 9 - () Integrate Chromatagram -
= Chromatograms Integrator  Suitabilty Peak Fiters Results
e T Integrator selection ~
Smaoth bhe i
Exclude Mass(es)
Calculate Signal-to-Moise
additional Chromatograms A
Adjust Delay Time
Extraction Data Format
Spectia A
Repoits
Method Automation A
o
Figure 3. Integrate (MS/MS) > Integrator Tab
g On the Peak Filters tab, make sure that
the Limit (by height) to the largest check
box is marked and set to the value 100
as shown below.
@M:Ihud Editor: Integrate (MS/MS) x
02 BE Y- ™ - (¥ Integate Chromatogram -
= Chromatograms Integrator  Sutabilty & Peak Fiters Results
s
pisorts WM & e () Peak height ®) Peak area
Smaoth
Exclude Mass(es)
Caltulate Signal-to-Noise = 10000 counts
Additional Chromatograms A = 5000 % of largsst peak
Adjust Delay Time e fiters
Extraction Data Format [ Absdlute area b= 10000 counts
. A Relative area = % of largest peak
Reports Maximum number of peaks
Method Automation & Lty height] Lo the lagest. &

Figure 4. Integrate (MS/MS) > Peak Filters tab
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

r Click Method Automation, and then click
Workflow.

s Select Integrate and extract peak
spectra from the Available actions list
andclick [_~_] toadd this to Actions
to be run.

[Z Method Editor: Workflow

@ E@EE 9O (B RunMethod Workflow +

[=) Chromatograms Options  Time Range(s)
Integrate (MS/Ms]
Workflow Custom bt
smooth
Exclude Mass(es) Available actions
Calculate Signal-to-Naise Delete All Previous Results ~

Additional Chromatograms
Adjust Delay Time
Extraction Data Format
Spectra

Repoits

I Methad Autamation
Workflow

Additional Chromatograms
Reports

Export

Export Al Chromatograms to CSV Files

Export Al Deconvoluied Spectra to CSV Files

Export Al Integration Resuits to CSV Files

Expart to MGF

Extract Addtional Chromatograms

Extract Al Instrument Curves

Extract Al Hon-MS Chromatogram

Extract Peak Spectra

Generate Analysis Report

Integrate and Extract Peak Spectra v

Actions to be un

Extract Additional Chromatograms.
Integrate and Extract Peak Spectra

F

igure 5. Method Automation > Workflow section

t Toapply the changes to the current
method, iiiexercise1.m, click the Save
Method button. @ You can also click

Method > Save.
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

4 Run the qualitative method on the
current data file.

* In the Method Editor toolbar, click Run

(). When the Workflow section is
displayed, the Method Workflow runs.

* Theprogram first extracts the product
ion chromatograms for each
precursor ion in the data file.

* Next, it finds the largest peak in the
total ion chromatograms, and
integrates and extracts peak spectra
from each integrated peak.

7A Data Navigator

Sort by Data Fle
= SulfamizPl_15.d
= ] Chromatograms
W A, + TIC Product lan [ -= *¥
Wl + TIC Product lan (271.0 -+ *4)
/A + TIC Product lon (279.0-» *4)
W/, + TIC Product lon (285.0-» *)
I/, + TIC Product lan (311.0-= *4)
- lw| Spectra
/il + Product lon:1 (rt: 0410-0.489 min] [271.0 =
/il + Product 1on:1 (rt: 2,221-2.426 min] [271.0 == *4
il + Product lan:2 (rt: 1.055-1.260 min] [279.0 -+ *4
/il + Product lon:2 (rt: 1.327-1.406 min] [279.0 ->
WUl + Product lon:2 [ 2.319-2.461 min] [279.0 -= )
/il + Product lan:3 (rt: 0,764-0.906 min] (235.0 = *4)
vl lut + Product lan:3 (rt: 2,103-2,150 min] (285.0 -> *4)

[ Agilent MassHunter Qualitative Analysis Navigater 8.08.00 - pfhExercisel.m

File Launch Edit Miew Identify Spectra Chromatograms Method Actions Configuration Tools Help

EEHE3 A-MENM 9-0-FEREF AMM b REDS B

X /) chromatogram Results

2ot QY ¢ A D05

- A KSR %NE

354
34
254

14
054

0

[
| 4108 |+ESI TIC Product lon (3110 -> ) SuifamisPl_15.d
1

B 2
154

111 MS Spectrum Results

01 020304050607 0803 1 111213141516 171818 2 2122 33 24
Counts vs. Acquisition Time (min)

x

2ot QRBE ¢ &M 3 vl |mELD %% E k=S
Method Editor: Workfl
BT L 104 |+ESI Product lon it 0.410-0.489 min, & scans) (2710 5 =) SullamiaPl_15.d ~
5 #E 9 - - (B RunMethod Workflow -
Chramatograms Options  Time Rangels) &
-
B
al o
e Wetkflow e 5 o | e
2z ' ER
Reports 0 ‘ C 2
Avallable actions 107 | +ESI Product lon1 (1t 2221-2.426 min, 14 scans] [271.0 3 ) SullamisFl_15.d
(= Method Automation Delete All Previous Resutt 14 "
Export Al Chromatograms to CSV Files ] |
Warkflew Export Al Deconvoluted Specta to CSV Fies = =
- Export All Integration Results to CSV Files 05 b @ n2 o =
Additional Chromat.. Exportto MGF o af = EEB B 5 cwouw 0ot w an o
Extract Additional Chromatograms 051 @& |3 2 N3 | = ” AR 5 g8 g EER -
Reports Edract Al Instrument Curves ol p R 852 1) 5 | | P N R 3 8] 8 R 5
Eract All Non-MS Chromatagram - -
Export it Be Spaciia 4104 [4£51 Product lon2 (1 10581 280 min, 15 scans) (2790 > =) SukamisPl_15.d
(Generate Analysis Report 44
Integrate and Extract Peak Spectra =
3 <o @
& 3
- 24 w G
Acions to be run = 2 =
He o~ B Ej{ 0 S o
= g
Bract Addtional Chromatog AL 2 o
eorate o BtcliEek w 6 80 100 120 140 180 150 200 220 280 280 280 30 30
< > Counts v, Masso-Charge (/) v
Figure 6. Results for integration and extraction of peak spectra.

5 Run the workflow on the remaining
product ion data files.
Use either the example files,
Sulfamix Pl_xx.d, or the data files
you acquired in step 2.

Click File > Open Data File.

The system displays the Open Data

File dialog box.

Hold the Ctrl key and do one of these:
Select the two data files Sulfamix
PI_30.d, and Sulfamix PI_45.d.
Select the data files you acquired in
step 2.

Mark the Run method workflow check

box in the Open Data File dialog box, and

click Open.

+ After the data files open, the

Qualitative Navigator method first
extracts the product ion
chromatograms for each precursor
ion.

+ Next, it integrates each total ion

chromatogram and extracts peak
spectra from each integrated peak.

28
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

6 Identify product ions.

View each set of TICs and spectra

individually (e.g., 271 m/z first).
Close the data files.

a Inthe Data Navigator, select the TICs
and spectra for the 271 m/z precursor
ion.

b Click the Show only the highlighted
items button, [Z].

¢ Click View > MS Spectrum Peak List 1.

d Examine the spectra to see which
fragment ions are produced at which
collision energies.

e Repeat steps a to d until all the product
ions are identified.

* Them/z155.7 product ion is the most
abundant of any product ion and the
highest signal is recorded at 15 V.
This means that a good choice for the
MRM for sulfamethizole would be
271.0 > 155.7 when the collision
energy isaround 15 V.

* The peak may not be labeled if the
peak is too wide.

[ .
s Data Navigator X
Sort by Data File -
Fiy + TIC Product lon (279.8-+ ™) F

fia + TIC Product lon (285.0-> *)
Py + TIE Product lon (311.0-= *)
=l | Spectra
+ Ll + Product lon:1 [rt: 0410-0.489 mir) (271.0-» +)
/Ll + Prosuct loni1 [rt: 2,221-2.426 min) 271.0-> )
it + Product lon:2 frt: 10581250 min] (278.0-> )
Lt + Prostuct lon:2 frt; 1.327-1.406 min] (278.0-> )
Lt + Product lon:2 frt: 2.318-2.461 min) (278,04
Lt + Product lon:3 [rt: 0.764-0.506 min] (265.0-= *)
it + Product [an:3 [rt: 2.103-2.150 mir) (285.0 > =]
Lt + Proguct lon:3 [rt: 2.338-2.418 min] (285.0-> )
+ Product [onid (it 2,170-2,264 min] (311.0-> |
Background Spectra
= o SUlfamixPI_30.d
= ¥ Chromatograms
S+ TIC Praduct lon [ -> *
W Fiy + TIE Product lon (271.0-x *) 3
Py + TIE Product lon (278.8-= )
Fuy + TIE Product lon (285.0-x *)
+ I Product lon (311.0-= *)
=l ] Spectra
i Lt + Product lon:1 [rt: 0,.378-0.441 mir
Ul + Product 1on:2 (rt: 1.0941,248 mir]
it + Proguct lon:3 frt: 0.635-0811 mir
Lt + Product 1onid [rt: 2091-2.201 min
Background Spectra
o SulfamixFl_45.d
= W Chromatograms
Py + TIE Froduct lon [ -» *]
¥ fi + TIE Praduct lon (271.0-x *)
Py + TIE Product lon (279.8-= )
P + TIC Product lon (205.0-> =]
Py + TIE Product lon (311.8-= ™)
=l | Spectra
w2 Lt + Product lon:1 frt: 0410-0.489 mir) (271.0-» +)
o it + Product [on:1 [t 0.552-0.615 mir) (271.0-> *)
vl [+ FroductTon i 1.285-1.380 min) (710> ]
.

2710w
279.0-> *)
2850 +¥)

]
)
1
] (311.0-> )

[ Agilent MassHunter Qualitative Analysis Navigator B.02.00 - pfhExercisel.m

File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help

EEHEHE3 A VPR 9-C-LRE AdM Ak RHES &

- [m} x
£\ chromatogram Resuits X
2ol QBY Y S - ALK BN A= :
#1086 [+ESI TIC F‘mducl\qrﬁﬂif“]ﬁu”amml’\,ﬁd ,,,,,,, "
1 LY . ! '
) ' ' ' 2410

¥105 [+€51 TIC Product Jan [271.0 ) SulamisPl_30.4
1 10384
8 :
103 |4£81 TIC Froduct lon (710 ) SularisP1_45.d v
1 At [
1 ! R 1.29

o oz 03 04 05 06 O7 08 08 1 11 12 13 14 15 16
Counts vs. Acuistion Time [mi]

1l M3 Spectrum Results

17 18 18 2 21 zZ2 23 Za

x M5 Peaks One: + Prod.. X

2 et QAR ¥ S M 3 - 0 R B % % B gl . mz ¢ R Abund RZalonsl
oy s 2387
¥10% |+ESI Product lon1 i 2221-2426 min, 14 scans) (271.0 -> *) Sulami:F|_15.d
; g2 61287
o &6 13255 2
078 8 -
@ @ w o = 194 56517 2
.l R L R - hmmo 804 85283
pm] Bl o mox S ERa R s 0en 2 o2 g i
»nmw.\HmH [ 5| 7 883 g 52
ol B ES s L L 2] P T 585 913 1519747 2
«104 |+ES| Product lon1 (it D378-0.441 min. 5 scans) [271.0 ™) SulfamisP1_30.4 S22 1128517
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f Click the Close Data File button in the
main toolbar, and click Close when the
dialog box containing the list of data files
pops up.

* The product ions appear to be:

Sulfamethizole-271.0 > 155.7
Sulfamethazine-279.0 > 185.7
Sulfachloropyridazine-285.0 > 155.7
Sulfadimethoxine-311.0 > 155.7
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Exercise 1 — Develop an acquisition method

Task 5. Find optimum collision energy for MRM

acquisition

In this task, you set up MRM acquisition methods for the sulfa drugs for different
collision energies. By examining the spectra and comparing peak intensities, you
determine the optimal collision energy settings for the compounds.

Steps

Detailed Instructions

Comments

1 Set up three MRM acquisition

methods.
Use all the MS parameters in the
example below except for the
collision energy value.
Use collision energies of 10,15
and 20.
Save methods as iiiSulfamix
MRM_xx.m, where iii are your
initials and xx is the collision

energy.
Turw fin Stoptime
[shuras tina sl & No /s Pusrp
Hocnze & L U L
Ion souce T Wiy
(2] = W Peskwullh  [I07 i
Tie: segments
Stat ; F Ueha | Dol o,
L3 | e Sean Ty Dire Vv .EW[-] EMVI Shoed
w1 0| MAM |rems | ) o 7
3] coeleas [F4G ma/oycs

2 Setupand run the worklist (optional).
Specify the data files as iiiSulfamix
MRM_xx.d, where iii are your
initials and xx is the collision
energy.

a
b

Acquitition | Seurce | Chismetogram | histramest

On the QQQ tab, set Scan Type to MRM.
Enter all MS parameters shown in the
example below except for the collision
energy value.

In the collision energy column, type 1.0
for each compound.

Save the method as jiiSulfamix
MRM_10.m.

Repeat step ¢ and step d for collision
energies of 15, 20, 25, 30 and 35 saving
the methods as iiiSulfamix MRM_xx.m,
where iii are your initials and xx is the
collision energy.

Diagnostcs |

* Because the largest peaks were
produced with a collision energy of 15
in the previous exercise, you will look
at only those collision energies to
either side of 15.

S srganenls
Compeund Gioup | Compound Mams | 15107 | Fiecusorion © | MS1Ees | Production © MSZHes  [wed | Fragmenin | Coeion Enesy """S;;““" Folaty
» St | [ ajud | 157 Unt 0| 0| 10| 7 Pustres
R ———— £ | 17| Ut s 1| | 7| Psdrm
Sulizmethazne r 273 Ui | 157 | Urit El 100 0 7 Poskive
Sbsmetizck | [ EI 155.0] Uk =0 100 10 7 Posiive
a Click the Worklist tab to show worklist. ~ «  This step is optional because you can

b

Cc

Add six samples to the worklist for
collision energies 10, 15, 20, 25, 30, 35.
Mark the check box to the left of the
Sample Name for each of the three
samples.

Click Worklist > Run.

use the six example data files in the
next step.

30
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

3 Compare the compound transition
intensities at different collision
energies.

Open the MRM data files:
SulfamixMRM_10.d
SulfamixMRM_15.d
SulfamixMRM_20.d
SulfamixMRM_25.d
SulfamixMRM_30.d
SulfamixMRM_35.d

Set the MRM chromatogram
extraction parameters as shown
at right for all transitions.

Disable the TICs for clarity and
examine the peak intensities.
Compare the intensities of each
compound transition obtained at
one collision energy with the same
compound transition obtained at
another collision energy. (Do thisin
Overlaid Mode with all the MRM
chromatograms.)

Close the data files but don't save
results.

Refer to Table 3 on page 32 for
optimal method settings for each
compound.

a Open the Qualitative Navigator program.

b Clear the Run method workflow check
box.

¢ Open the MRM data files in the
Qualitative Navigator program.

d Right-click the Chromatogram Results
window, and click Extract
Chromatograms from the shortcut
menu.

e To select all data files, click the last file
while holding down the Shift key.

f Enter the parameters as listed in the
example below, and click OK.

g Clearthe TIC check boxes to make the
MRM chromatograms easier to view.

* Why a spectrum for MRM? It's a
feature of the program to show
spectra even for MRM experiments
and can be quite handy for comparing
relative intensities of product ions
generated from the same precursor.

* You can also click Chromatograms >
Extract Chromatograms to start this
dialog box.

Extract Chromatograms

Lizt of opened data files

SulfamizMAM_10.d
SulfamizMARM_15.d
SulfamizkRM_20.d
SulfamizMAM_25.d
SulfamizMAM_30.d
SulfamizMAM_35.d

Type: | MRM

MS level:

Seans

& MS Chromatogram  Advanced Fxcluded Masses
M5/MS  ~ A Polarity:

Multiple reaction monitor

A 0 Integrate when A

extracted

Postive ~ A
v|A

Transitior: Al

Cancel

=]
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

P4 pata Navigator

Sort by Data File

P+ TIC MARN [ 25w

Wl sulfachloropyridazine: + MRM [285.0-= 155.7)
¥/ sulfadimethoxine: + MRM (311.0-> 155.7)

” sulfamethazine: + MRM [279.0-> 185.7)

Wl e sulfamethizole: + MRM (271.0-> 155.3)

Specira
Background Spectra

S ] SulfamixMRM_35.d
=l [ Chromatograms

S+ TIC MRM [ 5

w M sulfachlaropyridazine: + MRM [285.0-= 155,7)

Wl i sulfadimethoxine: + MRM(311.0-= 155.7)

W\ sulfamethazine: + MRM [279.0 -~ 185.7)

wl M sulfamethizole: + MRM (271.0-= 155.8) T

Spectra
Backaground Spectra

Click the Overlaid Mode button, 4 1.
Compare peak intensities for each
compound transition in each data file in
the Chromatogram Results window.

/A chiomatogram Results

+ Compare the colors shown in

Chromatogram Results with the color
next to the MRM transition name in
the Data Navigator.

You can also right-click the
Chromatogram Results window
header and compare the colors of the
chromatograms to the colors of the
titles in the shortcut menu.

A Minutes ol

2ot QBY ¥ XA OC M LAMKS %% KB N il

¥10 € |sulfamethizole: +ES| MAM Frag=380.0w CID@35.0 (271.0 -» 155.8) SulfamixMAM_35.d

1

05 A‘. L (!
od Lot o Joiy

01 02 03 04 05 06 07 08 09 1

AR T3 4 S T ] 7 T

21 22 23 24

Counts ws. Acquisition Time [min]

Unless you decide to acquire MRMs
atlower collision energies, you should
find that the optimal method settings
are as shown in Table 3.

Click the Close Data File button in the
main toolbar, and click Close when the
Close Data File dialog box appears.

You now have all the information you
need to do an MRM acquisition
experiment of the sulfa drug mixture.
Consider doing at least one more run
with those settings.

32

Table 3 Compounds and Collision Energy

Compounds MRM Transition
Sulfamethizole 271.0>155.8
Sulfamethazine 279.0>185.7
Sulfachloropyridazine 285.0>155.7
Sulfadimethoxine 311.0>155.7

Collision Energy (V)
10
15
10
15
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Exercise 2 — Develop a Dynamic MRM method

Exercise 2 — Develop a Dynamic MRM method

The purpose of this exercise is to create a Dynamic MRM method from an
acquired MRM data file for sulfamix_MRM data files with the correct retention
times for Dynamic MRM using the Quantitative Analysis program.

For this exercise, you have three main tasks:

+ “Task 1. Create a batch file from an existing MRM data file"” on page 33

* “Task 2. Print a report in the Quantitative Analysis program” on page 36

+ “Task 3. Create a Dynamic MRM method using Update dMRM” on page 38
You can easily create a Dynamic MRM method from an existing MRM method.

+ “Task 4. Create a Dynamic MRM method from an MRM method” on page 40

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 a Double-click the QQQ Quantitative * You can instead use the classic view
program and create a batch file with Analysis (Quant-My-Way) icon or the for the QQQ Quantitative Analysis
one sample file, SulfamixMRM_10.d. Drug Quant (Quant-My-Way) icon. program.
Copy the data file b On the Home tab click New Batch and + The file SulfamixMRM_10.d is on the
SulfamixMRM_10.d from the then click Browse. installation media in the \Support\
installation media to the \ ¢ Navigate to the \MassHunter\Data\ Data folder. Copy this entire folder to
MassHunter\Data\ MRM_to_DMRM folder. the \MassHunter\Data\
MRM_to_DMRM folder. d TypeMRM_ to_DMRM in the File MRM_to_DMRM folder.
name text box.

e Click Create.

f If the Add Samples dialog box does not
open, click File > Add Samples.

g Select the file SulfamixMRM_10.d.

h Click OK.
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Exercise 2 — Develop a Dynamic MRM method

Steps

Detailed Instructions

Comments

2 Create amethod for that batch using
MRM data.

3 Set the Concentration Setup,
Qualifier Setup, and Calibration Curve
Setup.

Add calibration level 1 with a
concentration of 10000.

Set the Uncertainty to Relative for
all qualifiers.

Set the Curve Fit to Linear.

Set the Curve Fit Origin to Include.
Set the Curve Fit Weight to None.

a

b
c

On the Method tab, click New > New
Method from Acquired MRM Data.
Select the SulfamixMRM_10.d data file.
Click Open.

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

Select the first compound in the table.
On the Method tab, click Manual Setup
Tasks > New Calibration Level. You can
instead right-click the compound row
and click New Calibration Level from the
shortcut menu.

Enter Al inthe Level columnand 10 in
the Conc. column.

On the Method tab, click Calibration
Curve > Copy Calibration Levels To. You
can instead right-click in the Level box
and click Copy Calibration Levels To.
Click Select All. Click OK.

Select Qualifier Setup in the Manual
Setup Tasks section in the Method
Tasks pane.

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

Set CF to Linear for all compounds. CF
means curve fit.

Set CF Origin to Include for all
compounds.

Set CF Weight to None for all
compounds.

+ If the Method Tasks is not shown as
the left pane, do the following:
Click the View tab on the ribbon.
Click Panes > Method
Development Tasks.

* Refer to the online Help in the
Quantitative Analysis program for
additional help on these tasks.

* You can also click Method > Copy
Calibration Levels To to display the
Copy Calibration Levels To dialog
box.

+ Toenterthe samevalueinallcellsina
column, you can change the value in
the first row, and then right-click that
value in the first row and click Fill
Down.

* Thecompound names in Quantitative
Analysis need to exactly match the
Compound Name in the QQQ
Acquisition program. If you capitalized
the Compound Name in the Data
Acquisition program, then you need to
make sure that the Name in the
Quantitative Analysis program is also
capitalized.

34

Agilent Triple Quad LC/MS Familiarization Guide



Exercise 2 — Develop a Dynamic MRM method

Detailed Instructions

Comments

Method Tasks

b New [ Open Mathod

b workflow

A Method Setup Tasks

AL MR Compoind Satup
Eetontion Time Satup
[5TD Setup
Cgncentration Setup

Qualifer Setup

Agilent MassHunter Quan’

thvee Analysis {for G0) - [New Method]

Method Table s
Time Sepmens: £ <Al v 3 Compound:  utmerma v| B Reser Table View
Sampia
Now | Dmafis | Type Lovel | Acq MethodFile | Acq Dete-Time

SulfamMA

Sullornahi

Cusntifios
Nome 15 Tronston | Scan | Type | CF CF Dngn | GF Weight
sullechioopyrdazme 1 2 : Tangut Linear Inchothe Mane
methacne Target Linear Hane
thazirn Taige Lirsear o] Mg
Targst Linear " None

[ cattbration curve setup

¥ Globals Setup
4 Save [ Eat

B velidate

Save A5
Edege
b Manial setisp Tasks
b Outlier Setup Tasks

b Agvanced Tasks

sample Information
A

Ry | wana

= ScifamMRN_10 4

* Sgnat <Noner  +| M #of panes 2

Compound Information
e F AL N

COPRALESR

125 7) EullaeraWAM_10

7

% 0 e o0 |

4 Verify method and then save the
method and apply the method to the

batch.

5 Analyze and save the batch.

a From the Save / Exit task section, click
Validate.

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

¢ Onthe Method tab on the ribbon, click

Save As.

Enter MRM__to_ DMRM.

Click Save.

On the Method tab, click Exit.

(optional) Click Analyze in the Apply

Method dialog box.

h Click Yes to apply the method to the
batch.

Q o o

a On the Home tab on the ribbon, click
Analyze Batch.
b Click File > Save Batch.

If any errors are discovered, the
Method Error List window is
displayed. Double-click an error to see
where in the Method Table the
parameter needs to be changed.

In the Apply Method dialog box, you
can click Analyze to automatically
start additional batch processing.
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Exercise 2 — Develop a Dynamic MRM method

Task 2. Print a report in the Quantitative Analysis

program

In this task, you print a report using any template.

You can update a Dynamic MRM method using either a data file or a quantitation
report folder, so this task creates the quantitation report folder.

Steps

Detailed Instructions

Comments

1 Printa report using the template
MRM_to_DMRM xItx.

a
b

9

h
1
j
k
[

Click File > Save Batch.

On the Home tab on the ribbon, click
Generate Report.

The system displays the Generate
Report dialog box.

Select the Report folder. This folder
name will be used in the next task.
Click New for the Report method. The
Report Method Edit dialog box opens.
Click Add Template.

Navigate to the template you wish to
begin with, and click Open.

On the Results tab, click Yes Always
generate results file.

Click Save & Exit.

Enter a File name for the method report.

Click Save.
Mark All samples.
Mark All compounds.

m Click OK.

+ Copy the MRM_to_DMRM.xItx
template from the \Support\Data
folder on the installation media.

* For this report, you do not need to
print the report.

+ If you have not created a Report
Method, see the online Help for
Quantitative Analysis for instructions
on how to create a report method.

+ The Data Acquisition program uses
the results file in the Quant reports
folder to update the method, so you
must generate this file if you want to
update your method with it.

36
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Steps Detailed Instructions Comments

2 (optional) Check the status of the a Click Report > Queue Viewer.
report using the Queue Viewer b Wait for the report to finish printing.

program. ¢ Close the Task Queue Viewer program.
You only use this option if you
clicked the Queue report task
option in the Generate Report
dialog box.
Generate Report % [P Rieport Methud Edd (Quantitative Analyss) - ReportMethed.m
Fde  Edit  Took
Batch file: 0 & .‘ A a
Betch folder D\MassHurter\Data\MRM_to_DMRM Y
Batch file: MRM_to_DMRM .batch bin S——
Report folder: {rre] v

[D:\MassHurter\Data\MRM_to_DMRM\Quart Repors\MRM_to_DMF| | Browse...

Generate report results (report results xmiy
Report method:

O Ao
Coerverate results file only when Excel report templates are selected
[D:\MassHurter\Data\MRM_to_DMRM\Reparthethod.m
Choose. New. Edit ® e
Howays gererate rev e
les/Compounds:
Al samples Choose samples O Mo
Al compounds Choose compounds. Hever gererale remls fle
Generate:

O Generate reports now

@ Gueue report task
Start Queue Viewer
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Exercise 2 — Develop a Dynamic MRM method

Task 3. Create a Dynamic MRM method using Update

dMRM

You can create a Dynamic MRM method from an MRM data file or a Quantitative
Analysis method. You first set the Scan Type to Dynamic MRM, and then you use

the Dynamic MRM Update Options dialog box.

Steps Detailed Instructions Comments

1 Open the method JiiSulfamix a Click File > Open > Method. * Inthis example, the batch isin the \
MRM_10.m and save it to a new b Select the iiiSulfamix MRM_10.m MassHunter\Data\
name with the format iiiSulfamix method. Click OK. MRM_to_DMRM folder.
dMRM.m, where jii are your initials. ¢ Click Method > Save As.

d Type the new method name with the
format iiiSulfamix_dMRM.m.

2 Change the method to a dynamic a Click the AcquisitiontabintheQQQtab + The Dynamic MRM Update Options
MRM method with the same in the Method Editor window. tool automatically sets the Scan type
compounds. You can either use a b Right-click the Scan segments table and to Dynamic MRM.
data file or the report that was click Update DMRM Method. The * You can select either a data file that
generated in the last task. Dynamic MRM Update Options dialog was acquired with a Scan Type of

box opens. MRM or a Quant Report folder as the
¢ Select the folder containing the input to this dialog box. The Scan
report.results.xml file or the data file segments are created from one of
iifSulfamix MRM_10.d. these two input sources.
d Mark Add new compound/transition.
e Mark Update retention time.
f Mark Update trigger window.
g Click OK.
RS = You can update the compounds in the Scan
Select MassHunter QQQ data file or Quant report folder: i )
[ WlosaHurier Detar IR _to_DWRHIRN o_DVRMm = segments table by using a QQQ data file or

Methed opticns
¥ Add new compounditransition

Peak abundance threshold: |50
Cycle time: 500 ms

Scale factor:

Trigger options
I™ Update threshold

Height percent

T

Scale factor:
Percent value:

Scale factor:

Restore Defaults

Retention time options
[¥ Update retention time

¥ Update retention time window

RT window thresheld: |0.75 Minutes

¥ Update trigger window
 Retentiontime " FuHM

Absolute value:

—

[0 min
e
e
0K Cancel

a Quantitative analysis report folder.

If you select a Quantitative analysis report folder,
you need to make sure to generate the results
file. See “Task 2. Print a report in the
Quantitative Analysis program” on page 36 to
learn how to always generate the results file.
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Steps Detailed Instructions Comments
Ture fle Stog b Acquisition | Secece | Crmmmegram | wamement | Dagaosies
[huness hures sl & Mo bt Purp S segrenks
[T e = Congrund Gion | Congund ame /| 15107 Pracussefon | MS1 fies | Pradctlon © MS2Res | M5 TE DERAREL g ey | CoRin Dl ksl gy,
. | i i i i b

e == Sulactierspymarn| [~ | 28 et | m. 7]ure | o[ om| 10| | 7 Poste

= » Sl ackenadiuure r T | Ut 1557 Und | ) o |u|i m 7 |Patdes
ES| = 7 Podkiwith. 007 s E=H| Fr W67 Ue | 0% 0% 100 10 7|Postve
Tive pegrents |Sullametiztie r | 270 |ure AU | 07| 075 100 10 7 |Pastive

St Dets | Dt
B Tee | SemTwe | Divave U0, 0N Sioed |
vl Ojomamenii [Tems | | o @ |
Dyruamsc MAM Parameten Trgpased MM

[ owes [ ik Gyt Tros [T me TOSMAMi 4 b Concumao MMe 3 Meubas Dl 16117 /456 50 e Berven P

The compounds from the data file or quantitation report are automatically added to the Scan segments table.

h  Verify that each row has a Compound
Name. A blank Compound Name is not
allowed.

i Click Method > Save.
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Task 4. Create a Dynamic MRM method from an MRM
method

You can create a Dynamic MRM method directly from an MRM method by using
the Paste from Clipboard command from the shortcut menu. You need to
manually enter the retention time.

Steps Detailed Instructions Comments
1 Open the method a Click File > Open > Method.

iiiSulfamix MRM_10.mandsaveitto b Select the iiiSulfamix MRM_10.m

a new name with the format method.

iiiSulfamix dMRM2.m, wherejiiare ¢ Click OK.

your initials. d Click Method > Save As.

e Type the new method name with the
format iiiSulfamix_dMRM2.m.

f Click Save.
2 Copy all compounds fromthe Scan  a Click the Acquisition tabontheQQQtab « To select all of the rows in the Scan
segments table in the MRM method. in the Method Editor. segments table, you select the first
b Select all of the rows in the Scan row in the table, Then, you scroll to the
segments table. last row in the Scan segments table.
¢ Right-click the Scan segments table and Press the Shift key and select the last
click Copy. row in the table.
3 Changethe Scan Typeto Dynamic ~ a Select Dynamic MRM for the Scan Type. * To combine multiple Time Segments
MRM and paste the rows into the b Right-click the Scan segments table and into one Dynamic MRM Time
new Scan segments table. click Paste from Clipboard. Segment, you paste the Scan
¢ Click Method > Save. segments into Excel and create one

long list. Then, you copy all of the
Scan segments in Excel.
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Exercise 2 — Develop a Dynamic MRM method

Steps

Detailed Instructions

Comments

4 Enter the retention times and delete
the original compound.

a

b

Type the value for the Ret. Time (min)
for Sulfachloropyridazine.

Type the value for the Ret. Time (min)
for Sulfadimethoxine.

Type the value for the Ret. Time (min)
for Sulfamethazine.

Type the value for the Ret. Time (min)
for Sulfamethizole.

Select the original compound in the Scan

segments table.
Right-click and click Delete Row.
Click Method > Save.

Retention time is different for different
systems and columns. For the
example data files, enter the following
values:
Sulfachloropyridazine: 0.65
minutes
Sulfadimethoxine: 2.03 minutes
Sulfamethazine: 0.98 minutes
Sulfamethizole: 0.37 minutes

Ter e Sitop e Acquisition | Source | Ghiemstogam | matument | Dagoosscs |
e @ Holmtihs Purres Suan ot
Browss.. | | & 28 ] min Compound Grous | Compoursd Nars /| ST0? | Precassoskon | MS1 Res | Proditlon © | M52 Res | P90 Te | Dot Hel gy | Gobmon Gl focebalo] - p gy,
Ion e Tine fering L = Inset Raw m
E _ Subachisgair) B 1567 |Urt [ b
Ll S| P Peskvadth [007  min oy pere— 211 Urat 1k 7 |l 715 D:I:NRM sodrem
Toa st G Tere—— 275Ut 1867 lrk 0= o =
St P z Deta | Deks | o Subsmetizk | [ 27 |ure 155.6(Urs a7 stive
b e Soanlics | DVae |chav o) e | 9 : Import froen Daslabase Browser.
L 0[Dynasic MAM_[Tols | 18 | |
Update DMRM Method
Edit DMEM Method ...
Calibeate DMRM Method ..
Cut
Copy.
Paste
Paste from Clipboard
Fill Deram
Fill Ceburnn
Drpruerac: MAM Pt
[ epdess [ maopck Crck Tive [0 ma TOWIMIME =5 Max Conuent MM <5 Minbsx Dl « 9 S0ms/6.50 ma Min 00167 h—
Max 3999
Default 1 |
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Exercise 3 — Create a Triggered Dynamic MRM
acquisition method

For this exercise you analyze a mixture of four sulfonamide compounds.

Task 1. Create a Triggered Dynamic MRM method from
a Dynamic MRM method manually

You can create a Triggered Dynamic MRM method directly from a Dynamic MRM
method.

In a Triggered Dynamic MRM method, you specify some of the transitions to be
primary transitions. These transitions are acquired for the entire retention time
window. Some of these primary transitions are also marked as triggers. As the
data is acquired, the program checks whether or not the abundances of the
trigger transitions are higher than the threshold. If the abundances are higher
than the thresholds and other additional conditions are met, then the secondary
transitions are acquired. These other conditions are described in the Concepts
Guide.

Steps Detailed Instructions Comments

1 Open the method iiiSulfamix a
dMRM2.m, where ii are your initials. b

o

Click File > Open > Method.

Select the iiiSulfamix_dMRM2.m
method.

Click OK.

Click Method > Save As.

Type the new method name with the

format iiiSulfamix_TriggeredDMRM.m.

Click Save.

* ATriggered Dynamic MRM method is
a type of Dynamic MRM method. The
Scan Type for both methods is
Dynamic MRM.

+ The Dynamic MBRM method is the
template method for the optimization.

42
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Steps

Detailed Instructions

Comments

2 Change the method to a triggered
dynamic MRM method.

3 Add additional transitions. See the
next image.

4 Select the transitions that are the
Primary transitions. See the next
image.

a

b

Click the Acquisition tab on the QQQ tab
in the Method Editor.

Under Triggered MRM, mark the
Triggered check box. This section is only
available if the Scan Type is Dynamic
MRM.

Select whether to automatically mark the
highest product ion as the Primary.
Enter the value for Repeats.

Select the first compound. Right-click
and click Insert Row. Repeat to insert
another row

Modify the information in these rows to

match the information in the next image.

Repeat for each compound.

For each transition, mark the Primary
check box if it is a Primary transition.
Verify that you have marked at least one
transition as the Primary transition for
each Compound Name.

* Several columns are added to the
Scan segments table. These columns
only apply to a triggered dynamic
MRM method.

* The value Repeats is the number of
times to acquire each of the
secondary transitions when the
triggering conditions are met.

+ For each compound, we are going to
add additional transitions.

* You can select multiple transitions
from each compound to be Primary
transitions. If a transition has the
same Compound Name, then it is part
of the same compound. You must
mark at least one transition as a
Primary transition for each
compound.

+ Typically,themostabundantionisthe
Trigger transition.
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Steps

Detailed Instructions

Comments

5 Select the transitions that are the
Trigger transitions and set the trigger
conditions.

a Foreach compound, mark the Trigger
check box if it is a Trigger transition.

b (optional) Mark a second Trigger
transition.

¢ Enter the Threshold value for each
Trigger transition.

d Enter the Trigger Entrance for each
Trigger transition.

e Enter the Trigger Delay for each Trigger

transition.
f Enter the Trigger Window for each
Trigger transition.

+ For each compound, you can have
two Trigger transitions.

+ If the Trigger transition has an
abundance over the Threshold, then
that triggering condition is met.

By default, the Trigger Entrance, the
Trigger Delay and the Trigger
Window are set to 0. If these values
are 0, then these triggering conditions
are not enabled.

+ Thethreshold is established when the
method is updated using a data file.
The other values are also selected
based on results. You must collect
data at different settings to establish
what works best. These values are
very important to the success of the
method.

Scan segments

Compound Graup| Compound Name /| Precursar lon ™| Productlon © Primary ™ Trigger | Thieshold ”EM‘"‘E Deta et Fragmentor E;ﬂ"g;” Aligoet] B‘gﬁ;’ gt | Cellccelerator  poiyy | M31 Res | M

SE Sullachioropyradiin 265 Ec [ a0 05 [ 380 B 2 0 0 7lPesiive  |Unt |Un
1 Sulkachloropyradizin 285 156 2 () 05 1 380 8 7| Positive Unit Un
1 Sulkachloropyradizin 285 108 r | 380 20 7| Positive Unit Un
[ Suladimetherine EIE 251 W " oon| 12 [ 380 [B 0 [ B 7|Posiive  |Unt |Un
1 Sulfadimethosine ana 1731 73 | 12 1 380 24 7| Positive Unit Un
1 Sulkadimethoxing ma 156 r il 380 16 7| Positive Unit Un
1 Sulfadimethoxine ana 108 r O 380 24 7| Pasitive Unit Un
2 2791 186 2 v 00 o0g 1 380 12 ] ] o 7| Positive Unit Un
B Sulamethazine 2791 1559 W v 000 08 [ 380 [B 0 0 0 7|Posiive  |Unt |Un
2 Sulkamethazine 2791 1241 r O 380 20 7| Pasitive Unit Un
2 Sulfamethazine 2731 1241 r (| 380 24 7| Positive Unit Un
B Sulamethizole Bl 2534 W " IE [ £ B 0 2 [ 7|Posiive  |Unt |Un
2 blal 156 72 O 03 1 380 4 7| Positive Unit Un
2 Sulfamethizole Elal 108 r |} 380 20 7| Positive Unit Un

[+l 2

Dipnamic MAM Parameters Triggered MRM

Gy Tine [E00 5 Bk iy 1ot M < M Eomwntont WEMS 5 Wb vl - 00 W Tigered Fopeats [7
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Task 2. Add/Modify compounds in an existing database

You can also manually add compounds to a database and modify the
compounds in the database. In the next task, you create a Triggered Dynamic
MRM method from the compounds in the database.

Steps

Detailed Instructions

Comments

1 Review the iiiSulfamix_ddAMRM2.m,
where i are your initials.

2 Start the MassHunter Optimizer
program.

3 Set parameters on the Optimizer
Setup tab.

4 Set parameters on the Precursor lon
Selection tab.

5 Set parameters on the Product lon
Selection tab.

a
b

Click File > Open > Method.
Select the iiiSulfamix_dAMRM2.m
method.

Click OK.

Review the parameters.

Double-click the Optimizer icon. @ .

On the Optimizer Setup tab, click the
Injection (with or without column).
Set the CE range from 4 to 4 8.

Set the Cell Accelerator Voltage to 7.
Right-click the table and click Add
Method.

Select the iiiSulfamix_dMRM2.m
method.

On the Precursor lon Selection tab,
verify that +H is marked for the Positive
ions (with priorities) list.

On the Product lon Selection tab, under
Low mass cut-off, click Mass (m/z).
Enter 6 0 for the low mass cut-off.

ATriggered Dynamic MRM method is
a type of Dynamic MRM method. The
Scan Type for both methods is
Dynamic MRM.

If you are optimizing peptides, use the
Optimizer for Peptides program.

To create low mass product ions
from a precursor ion near 300 m/z,
you need fairly high collision energies.

On the Product lon Selection, you can
automatically add up to 4 product
ions per compound (for instance, 2
primaries and 2 secondaries). You
want 8 to 10 peaks in the composite
spectrum to prove that this is
indicative of the compound, so you
need to add at least some of the
product ions manually.
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Steps

Detailed Instructions

Comments

6 Set parameters on the Compound
Setup tab and add additional
transitions.

For Precursor ion 311, add the
following product ions: 245.1,
218.1,172.1,140.3,107.1

For Precursor 285, add the
following product ions: 108.1,92.1,
80.1,65.1,39.2

For Precursor 279, add the
following product ions: 185.7,
155.6,107.7,92.1

For Precursor 271, add the
following product ions: 177.8, 115,
91.3,80.1,64.8

a On the Compound Setup tab, click the

Import/Export > Import from
Acquisition Methods.

Select the iiiSulfamix_dMRM2.m
method and click Open.

(optional) Right-click the tab and click
Expand/Collapse All Rows.

Select one of the Product rows for one of
the compounds. In this example, select
the Product row 155.7 for Precursor
311.

Right-click the Product row and click Add
Product lon. In this example, you add 5
product ion rows.

Enter the Product in each of the product
ion rows that were added. See “To
determine product ions in the
Qualitative Navigator program:” on
page 47.

Add product ions for the other three
compounds.

+ For each compound, we are going to

add additional transitions.

* Inthe Qualitative Navigator program,

you examine Product lon data files
which you acquired previously to
determine additional transitions to
add. See “Task 4. Determine product
ion masses” on page 24.

* You can use the arrow keys to move

between rows in the Product table.

+ Some of the product ions were

determined from the Veterinarian
Drugs tMRM database.

+ See Table 4 on page 53 for values to

use in the method.

Pt st amw el:]a O o nﬁ"ﬁbﬂﬂ]n%&z& ald

This product ion scan has a

1557000

2104 [Co 4: 22200 051 Procuctfond (rt 2170-2.264 mn. 7 scans) (31,0000 -> ~) Settama_1$3

2

000 00

mre || precursor mass of 311. You
examine the MS spectrum to
determine the product ions to
add to the Product ion

] @ W0 10 W0 10 ug 0 180

Tho W0 10 M0 2o 0 x0 My M0 mo 20 20 20 a0 a0

ourts va. Mass-te-Charpe (miz)

section of the Compound

[T Show results summary

| Optimizer Setup | Precursor lon Selection | Product lon Selection | Compound Setup

Setup table.

The product ions that are manually added as

#cq Method Polarity lon Source RT Windaw
B CiMassHumerMe [v] Positive Esl 203; 1
: Precurser Frag Species Abundance
=} 31 100;
Product CE Abundance cav Frimary  Trigger

O:0:0. O [ =
I o o

additional Product ions in Optimizer are shownin
the MS Spectrum Results window. The green
boxes were added in this guide to show which
product ions were used.
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Steps

Detailed Instructions

Comments

» Todetermine product ions in the
Qualitative Navigator program:

a Open the SulfamixPI_15.d from “Task 4.
Determine product ion masses” on
page 24.

b Click Chromatograms > Integrate and
Extract Peak Spectra.

¢ Select the spectrum Product lon:4 (rt:
0.422-0.500 min, 6 scans).

d Click the Autoscale Y-axis icon in the MS
Spectrum Results toolbar.

e Select 1 for the Maximum Number of
List Panes.

f Right-click and drag to zoomin on the
MS spectrum.

If possible, rearrange the windows on

the screen so you can see the

Optimizer program and the Qualitative
Navigator program at the same time.
See Table 4 on page 53 for values to
use in the method.

£ 1ly M5 Spectsum Aot

x| This productionscanhasa

2104 [Cpd 4 2220 550 Produst loncd (e 2170-2 754 msin, 7 nean
il 15,7000

ient QEEC(xa0c o m)[]f a6 % E -

esea) (3110000 -2 *) SulsmixP_15

7 Set other parameters in the
Compound Setup tab and start the
optimization.

You cannot perform a
multi-compound run.

You have to mark each row in the
table to use.

:
) R o i g | e
P -

T T

L L

Counts vs. Mass-io-Charge (miz)

a Mark the check box in the left column at
the top of the table. The check box for
every row in the table is marked.

b Clear the Perform multi-compound run
check box in the right column.

¢ Click Start Optimization in the Optimizer
toolbar.

precursormass of 311. You

| | examine the MS spectrum

to determine the product
ions to add to the Product
ion section of the
Compound Setup table.

You cannot perform a
multi-compound run with the number
of transitions that were added. If you
mark this check box, then the
Expected peak width (base) is
automatically set to almost 80
seconds wide. If you clear this check
box, then the Expected peak width is
calculated to be around 9 seconds
which is more appropriate.

See Table 4 on page 53 for values to
use in the method.
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Steps

Detailed Instructions Comments

8 Examine the Optimizer Report.

a Examine the Collision Energy for each
Product lon.
b Print or save the report.

‘Optimizer Report

Project Marme:
Instrument Name:
Instrument Moel:

Batyr
GBSO

As a general rule, as the Product lons get
smaller, the optimal Collision Energy gets larger.

Compound N ame Formula  Mass  Sample Position .

sulfachieopriaing 1 However, when you also examine the
e o B T3_HM 3 MR polarly - n sawnce abundance, you can see that if the Collision
Precuriorin  Fragmentor  Production  CollsionEnergy  Abundance Energy is set to 48 for the smallest product ion,
o5 =0 1557 h/1] STEHM .

= o 1235 = e the s_mallest product ion can becon_1e the

= = 70 p pesni] dominant peak. The collision energies are
Compound e Fomda s SomdePoson — further adjusted later in this task.
::‘,s-hm—:‘;—'w:‘r':.wnmnﬁqr.|mcim\m_((-}_mn_m_muu.m :::-;:‘“'Y :r‘::r." Thls report was generated Wlth a dlfferent Set Of
Precursor Ion Fragmentor Product Ton Collision Energy Abundance ‘tl’anSItIOf‘IS

m =0 1557 5 nESE

m |0 2448 » S8R

au 30 2297 1] 13578

au 380 2177 % 434365

nm mo 1729 ™ 419509

m n0 1073 [ = 2251400

m =0 918 =2 300G

am il 8 “ TH134

au 20 &40 4 2500606

E-u‘l'r':mﬁu.m Formula  Mass ?amlie Position

Method Name

D:\MassHuniter WMethodsiFamGuide| 03 03 MRM_to_dMRM.m

Precursor Ton Fragmentor Product Ton

o E 1857

Frl =20 n28 &
2% 300 1559 »
2% 300 1229 4
il E] w078 *
il =0 918 =]
ol - 798 4
ol

Compound Name
wulfamethizole

Method Name

49 44
Formula  Mass  Sample Position
1

Collision Energy Almwwdance

Polarity  Ton Source

1 Apitent Techmstogies

9 Save the compounds.

10 Import compounds from a database.

Papalof2

Printed on; ${12/2012 at 11:21 AM

+ Click the File > Save Compounds
command.

+ Click the Import/Export > Import from + You can also import compounds that
Database command. The Database were distributed as part of a
Browser program opens. database.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Allthe transitions that you typed in are

The tools to allow you to set up
Primary transitions and Secondary

If any of the compounds have two
collision energies, clear the check

See Table 4 on page 53 for values to

Steps Detailed Instructions Comments
11 In the Database Browser program, a Mark the Show All Records check box.
select the transitions. b Under Select Transitions, click Select visible.
top. .
¢ Type 10 for the ranked transitions.
d Click Select Transitions. transitions are available in this
program.
boxes for one of these values.
use in the method.
Select Transitions Set primary and trigger flags Rank transitions by
@ Selecttop 10 ranked transitions Settop 2 rariked transitions as prima @ Abundance
B Pimeny trsiions = ® Resporie Fackr
2 Secondery tansiicns
[E Compound Name Formula M Polarity Species Precursor Product Frag CE CAV Primary Trigger *
I3 i Positive 285 185.7 100 10 7 =
Sulfachloropyradizine Positive 285 1289 100 1 1
I’ Sulfachloropyradizine Positive 285 079 100 [&] B
i Positive 285 913 100 ] O
#|[¥1: Sulfachloropyradizine Positive 285 788 100 [=] (]
7 ([¥]: Sulfachloropyradizine Positive 285 648 100 = ]
7]} Sultadimethoxine Positive 311 1857 100 15! 7 [&]
[ |} Sulfadimethoxine Positive 31 2448 100 I I
7]} Sulfadimethoxine Positive an 297 100 5] ]
[]: Sulfadimethoine Positive 311 777 100 | 1
[7]: Sulfadimethoxine Positive 311 1729 100 [&] B
] i Positive 3 107.9 100 F J
[7]: Sulfadimethoxine Positive 311 913 100 [=] B
17 Sulfadimethorine Positive 31 799 100 & o=
|} Sulfadimethoxine Positive 311 648 100 [&] L
; Sulfadimethoxine Positive 311 155.7 100 10! 7 I
Sulfadimethoxine Positive an 2451 100 El ]
[7]: Sultadimethoxine Positive 31 2181 100 | 1
Sulfadimethoxine Positive 311 1721 100 [&] B
i Positive 31 1403 100 F 0
#|[¥]: Sulfadimethoxine Positive 311 107.1 100 [=] [}
F|[V]; Sulfamethazine Positive 279 1857 100 10: 7. W I
¢ |[¥); Sufamethazine Positive 27 2128 100 [ B -
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Steps Detailed Instructions Comments

12 In the Database Browser program, a Inthe Set top ranked transitions as + The program automatically selects
automatically select the Primary primary box, enter 2. the two most abundant transitions as
transitions and Trigger transition. b Click Set Primaries and Trigger. the Primary transitions.

+ The program also selects the most
abundant transition as the Trigger.

* You can manually select a second
Trigger transition.

+ See Table 4 on page 53 for values to
use in the method.

Select Transitions ‘Set primary and trigger flags Rank transtions by
Select top 1 ranked transitions Settop 2 rarked transtions as primary @ Abundance
©) Primary transtions *) Response Factor
) Sscendarytranstons
& Compound Name Formula = Mw Polarity Species Precursor Product Frag CE cav Primary  Trigaer RT -
[ Sulfamethazine Positive 279 B49 100 [ = 0
Sulfamethazine Positive 279 1857 100 10 7 088
Positive 7 1556 100 [l ] 038
Sulfamethazine Positive 273 107.7 100 &l 7 038
Sulfamethazine Positive 279 921 100 [] 098
] i Positive 27 1558 100 10 7 0 []
[7]: Sulfamethizole Positive Eral 1778 100 [] (] [}
(| Sulfamethizcle Pesitive n 1159 100 I~ ] 0
[} Sulfamethizole Positive 27 1079 100 [] [ 0
||| Sulfamethizole Positive m 92 100 7] I 0
[ Sulfamethizole Positive m 80! 100 B ) []
["! Sulfamethizole: Positive m 849 100 7 = 0
Sulfamethizole Positive m 1558 100 10 7 037
e} i Positive m 1778 100 I Il 037
Sulfamethizole Positive n 15 100 [ [ 037
(¥} Sulfamethizole: Positive 27 913 100 I 037
lEd} i Pasitive n 201 100 ] 0 037
Sulfamethizole Positive m B48 100 7] | B3
Sulfachloropyridazine Positive 285 155.7 100 10 7 065 L
Sulfachloropyridazine Positive 285 108.1 100 A 065 \’
7|71 Sulfachloropyridazine Positive 285 921 100 [i] [] 085
[¥] Sulfachloropyridazine Pasitive 285 801 100 ] Il 065
Sulfachloropyridazine Positive: 285 651 100 [ (] 065
|| Sulfachloropyridazine Positive 285 382 100 [l 7] 065
< i I b

You examine the Primary column and the Trigger column to determine which transitions are selected. You can
select one or two Trigger transitions. You can select multiple Primary transitions.
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Steps

Detailed Instructions

Comments

13 Review the Primary transitions and
Trigger transitions.
For sulfachloropyridazine, select

285 m/z->155.7 m/z transition as

* Review each compound. Change the
Primary and Trigger transitions to the

transitions listed in the left column.

+ Change the other Primary transitions as

* The program selected the most

abundant transitions which in this
example often had a low m/z for the
Product lon. A very abundant low m/z

the Primary and Trigger transition. shown below. ion may be unsuitable as a Primary
For sulfadimethoxine, select 311 transition.
m/z->155.7 m/z transition as the You can select two Primary
Primary and Trigger transition. transitions as triggers for a
For sulfamethazine, select 279 compound.
m/z->185.7 m/z transition as the In the example below, all of the
Primary and Trigger transition. columns have values. The
For sulfamethizole, select 271 m/z Fragmentor voltages and collision
->155.8 m/z transition as the energy values were set in Optimizer.
Primary and Trigger transition. See Table 4 on page 53 for values to
use in the method.
Select Transitions Set primary and tigger flags Rank kanstions by
@ Select top 10 ranked transitions Sattoe 2 e ey @ Abundance
Prinary hansitions Select Trangiions | Respanse Factor
Secondary transitions [ et Primaries and Trigger
[Z]  Compound Name Formula [ Polarity Species Frecursor Fraduct Frag CE Cav Primary  Trigger RT RT Window  Abundance
[7]: sulfachloropyridazin Fositive 285 1567 380 10; 7@ & 065 1 5723674
#|71 sultach il Positive 285 129.9 380 24 7 [C] = 0.ES 1 315469
[7]; sulfachloropyridazin Positive 285 107.9 380 24; p2 ] =] 085 1 015922
7]} sulfachlorpyridazin Positive 285 1.9 380 24 G| [ 065 1 7438199
# |71 sultack i Positive 285 79.8 380 48 7 s} ] 0.5 1 1529348
[7]: sulfachlompyridazin Positive 285 B8 380 8 p W 7 085 1 508111
# ¥ sufadimethasine Positive 3n 1557 30 15; 7= ] 203 1 335528
P11 sultadimethosine Positive an 2448 380 12 7T 0 ] 203 1 540481
|70 sutadimethozine Fositive an 2297 380 20; 7@ [&] 203 1 135578
#|¥ sultadimethozine Positive n 2177 380 16 7 i | = 203 1 434965
F17]} sultadimethorine Positive X 1729 380 24 7 El [ 203 1 414589
(7]} sulfadimethoxins Positive an 107.8 280 a0 7 & 203 1 2291401
(71 sultadimethozine Positive an g1.9 380 32; 7 | ] 203 i 3102685
#1121 sultadimethoxine Posiive 31 799 380 48 e W &l 203 1 761344
# |70 sulfadimethasing Positive an B4.8 360 48; 7o|A [&] 203 1 2563686
(V1 sulfamethazine Positive 2719 185.7 380 11 7 ] ¥ 099 1 3720936
7|7} sultamethazine Fositive 279 2128 380 20; 7| [&] 098 1 421692
|7 sufamethazine Posiive 279 155.9 380 12 T O] 098 1 1377529
2|7} sultametiazine Positive 279 1239 280 24; 7 & 09 q 2573048
|77 sulfamethazine Positive 279 107.9 380 24, il 1 098 1 2407737
#|[71} sultamethazine Positive 279 9.9 380 24; 7 El ] 098 ! 3643700
#1121 sultamethazine Pasitive 279 798 380 48 | @ 09 1 1242301
[7]: sulfamethazine Fositive 279 649 380 48 =] [&] 098 1 3793652
#|V1 sulfamethizole Positive 2n 195.8 380 ] 7 7] [l 037 1 4570854
#|[7]} sultamethizole Fositive ) 1778 380 12; 7| [&] 037 1 29336
F |21 sultamethizole: Pasitive 2n 115.9 380 16 7 ] i 037 1 515222
¢ |1 sulfamethizole Positive 2n 107.9 380 24, 7 Il ] 037 1 3108252
#1711 sultamethizole Positive gl a2 380 28 7 W [l 037 1 5192801
| 111

Agilent Triple Quad LC/MS Familiarization Guide

51




Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
14 Review the Import List tableonthe  a Click Add to Import List. * Inthis example, you are importing
Import List tab. b Click Import List. from the database to the Import List.
¢ Review the Import List table. Then, you are importing from

Database Browser to Optimizer.

2 n e
| SearchiFitter | mport List |

Compound Name Formula M Polarity Species Precurser Product Frag CE Primary Trigger RT R

» | Silfadimetoxine Positive kil 1557 i) it (4] [l i
Sulfadimethoxine Positive n 2451 100 =) (=] 203 1
Sulfadimethoxine Positive n 2181 100 = [} 203 1
Sulfadimethexine Pesitive n 1721 100 =) [} 203 1
Sulfadimethoxine Positive n 1403 100 = = 203 1
Sulfadimethoxine Positive an 1071 100 = ] 20 1
Sulfamethazine Positive pig) 1857 100 10 = [ 098 1
Sulfamethazine Positive 29 1556 100 =) (=) 098 1
Sulfamethazine Positive 279 077 100 ] ) 098 1
Sulfamethazine Positive 27 921 100 =3 (=] 098 1
Sulfamethizole Positive m 1558 100 10 = = 037 1
Sulfamethizole Positive 2n 1778 100 ) ] 037 1
Sulfamethizele Pesitive an 15 100 ] (=] 037 1
Sulfamethizole Positive n 913 100 ®] [} 037 1
Sulfamethizele Positive 2n 80.1 100 ) ] 037 1
Sulfamethizele Positive n 648 100 =) (=] 037 1
Slifachioropyridazine Fositive 585 1557 o 0] ] 065 i
Sulfachlorepyridazine Positive 285 1081 100 |} [} 065 1
Sulfachloropyridazine Positive 285 921 100 = [} 065 1
Sulfachloropyridazine Positive 385 801 100 ) ] 065 1
Sulfachloropyridazine Pesitive 285 €5.1 100 =) [} 065 1
Sulfachloropyridazine Positive 285 392 100 = |} 065 1

< )

=]

15 Review the Compound Setup tablein  a Click Import. * The compounds in Optimizer are
Optimizer. You replace all b Click Yesto All. overwritten by the compounds that
compounds with the compounds ¢ Onthe Compound Setup tab in you updated in the Database Browser
from the Database Browser Optimizer, review the compounds. program.
program.

Replace
Similar record for the compound ‘sulfachloropyridazine' is slready present in current project.
Do you want ta replace it?

[ Yes [ vestodd |[ Mo |[ Nowal |

16 Savethe new compound parameters  + Click the File > Save Compounds * You cannot see these results by
to the database. command to save all of the changes to default, but the Primary and Trigger

the database. transitions are updated in the project.

* The Primary column, Trigger column,
Trigger Entrance Delay column,
Trigger Delay column, Trigger
Window column and Trigger MRM
Threshold column are available in the
Compound Setup tab. They may be
hidden.

52 Agilent Triple Quad LC/MS Familiarization Guide



Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Table 4 Information for TMRM method for sulfa drugs
Compound Precursor Product lon Primary Trigger Threshold Collision
Energy

Sulfachloropyridazine 285 155.7 Yes Yes 500 12
Sulfachloropyridazine 285 921 Yes No 24
Sulfachloropyridazine 285 108.1 No No 24
Sulfachloropyridazine 285 80.1 No No 60
Sulfachloropyridazine 285 65.1 No No 60
Sulfadimethoxine 311 1857 Yes Yes 500 16
Sulfadimethoxine 311 107.1 Yes No 28
Sulfadimethoxine 311 2451 No No 16
Sulfadimethoxine 311 218.1 No No 16
Sulfadimethoxine 311 1721 No No 32
Sulfadimethoxine 311 1403 No No 40
Sulfamethazine 279 185.7 Yes Yes 500 12
Sulfamethazine 279 92.1 Yes No 32
Sulfamethazine 279 155.6 No No 16
Sulfamethazine 279 107.7 No No 28
Sulfamethizole 271 1558 Yes Yes 500 10
Sulfamethizole 271 91.3 Yes No 40
Sulfamethizole 271 177.8 No No 10
Sulfamethizole 271 115 No No 20
Sulfamethizole 271 80.1 No No 40
Sulfamethizole 271 64.8 No No 40

You select the most abundant transition as the Trigger. The threshold is set

automatically when any acquisition method is updated. You can set the threshold

manually, also.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Task 3. Create a Triggered Dynamic MRM method from
an existing database

You can create a Triggered Dynamic MRM method from a database such as the
Pesticide Triggered MRM Database and Library, the Forensics and Toxicology
Triggered MRM Database and Library, or the Veterinary Drug Triggered MRM
Database and Library. These databases can be purchased from Agilent. You can
also copy the information from an Excel spreadsheet, but that method is not
described in this guide.

Steps

Detailed Instructions

Comments

1 Inthe Data Acquisition program, you
now import the updated compounds
from the database. These
compounds have optimized collision
energies and also Primary and
Trigger transitions marked.

a
b

Cc

xS T oa

Switch to the Data Acquisition program.

Open the jiiSulfamix_dMRM2.m
method.
On the QQQ tab, click Acquisition. The

Scan segments table contains four rows

which are deleted later.

Right-click the Scan Segments table and

click Import from Database Browser.
The Database Browser program opens.
Mark the Show All Records check box.
Mark all of the transitions for the four
sulfa drug compounds. Clear the check
boxes next to any unwanted
compounds.

Click Add to Import List.

Click Import List.

Review the Import List table.

Click Import.

Delete the original compounds from the

Scan segments table.
Mark the Triggered check box under
Triggered MRM.

Before you import compounds from
Database Browser, the Scan
segments table contains at least one
row. Afterimporting compounds from
the Database Browser, you need to
remove any original rows.

The Scan segments table always has
to have at least one row.

The triggering information is loaded
from the Database Browser program
even if the Triggered check box is
Clear.

See the online Help for the Data
Acquisition program and the QQQ
Concepts Guide for an explanation of
the other triggering conditions:
Trigger Entrance, Trigger Delay, and
Trigger Window.
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Steps Detailed Instructions Comments
Auquisniun} Source | chromatogram | Instrument | Diagnostics
Scan segments
Campaund Grou | Compoursd Name /| 15TD? Precursarlon™| MSTRes | Prasictlon © MS2Res | Prinay | Trigger | Thieshoid |0 Tme Delo el pragmergsy| Colien |Celfordlrdor pygyy, | Tiaat,

» Subsdmethonne | [ 311 Ui 155.7| urit ] I 1ewes| 20 1 100 15 7 |Pastive
Sulfadimethoxine r 311 | Unit 2451 [Urit r r 100 12 7 | Positive
Sulfadimethoxine r 317 Unit 2161 [Urit r | 100 16 7| Positive
Subsdmethoine | 311 Uit 72| Unit ] 0 100 2 7 [Pastive
Sulfadimethoxine r 311 | Unit 1403 [ Urit r r 100 24 7 |Positive,

r 31| Unit 1071 [Urit v O 203 i 100 20 7| Positive
Sulfamethazine r 279 Unit 185.7 | Urit v v 20000 098 1 100 10 7 | Positive.
Sulfamethazine r 273 Unit 166 6 Uit r | 100 10 7| Positive
Subamethazne | [ 273 Unit 107.7| Uit - r 100 i 7 |Pastive
Sulfamethazine r 279| Unit 521 | Urit v r 098 af 100 10 7 | Positive.
Sulfamethizole r 271 | Unit 1668 [Unit v v 30000 037 1 100 10 7| Positive
Sufamethiacle - 271 Ui 177.8| Urit r 0 100 i 7 |Pastive
I 271 | Unit 1156 Uit r r 100 10 7 |Positive

Sulfamethizole r 271 | Unit 91.3| Uit v O 037 ki 100 10 7| Positive

L Sufamettizale = 271 O 501 Uit - r 100 i N Llj

Dyramic MR Parameters Triggered MEM

Cyeke Time W et TotalMAMs =4 Max Concurent MAMs =3 Min/Max Dwell = 163.17 ms/496 50 ms 5 Tragered Repsats r

2 Save the method to a new method
name, iiiSulfas_TriggerOpt.m,where b Type iiiSulfas_TriggerOpt.m.
¢ Click Save.

i are your initials.

a Click Method > Save Method.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

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

a Right-click the Scan segments table and
click Edit DMRM Method. The Dynamic
MRM Viewer dialog box is opened.

b Type 200 for the Cycle time. This value
is shown on the Acquisition tab.

¢ Click between Primaries only and All
transitions if the Dynamic MRM
Statistics information is not updating.
Then, click All transitions.

* The compounds in Optimizer were
overwritten by the compounds that
you updated in the Database Browser
program.

* You can modify the Cycle time and
see how the Minimum Dwell Time is
changed. If the Minimum Dwell Time
is less than 5 ms, and especially if it is
less than 2 ms, then signal-to-noise is

d Click Close. poor.
+ A Dwell Time of 8 ms per transition is
fine.
a2/ Dynamic MRM Viewer o |[-E-] ]
. Dynamic MRM Statistics
c d [ <] # &  Compound ] -l &
ompound: [(Al) # 5  compound group: [pan HE . =
] ; i ; T T Wirimum Concurrent MRMs ]
Compound Precursor Product T Frima 4 Aue
TPOUNS 7 Compound Name 7 F1eeuT Mot BT e | TOTRY Trigger ¥ Theshod  Frog | CE | OV | Pomiy | A | =
s Sulfschloropyridazin| 28500 15570/ 65|  1000| 9] @ | s | 1| 7] Positive Winimum Duell Time 900ms
] Sulfschioropyridazin| 28500 8210] _ €50] _ 1000] (4] = 0] 22| 7| Posiive Waximum Dwell Time BE0ms
Sulfachicropyridazin 000 [ 100 26 7| Positve Winimum Cycle Time BE00ms
Sulfachicropyridazin 000 0] 48] 7| Posiive
Sulfachloropyridazin 00 o 00] 48] 7| Positve
Sulfachloropyridazin 000 o 0] 48] 7| Positve —
Sulfsdimethoxine 1000 @ ] | 65| 10| 15| 7| Posiive Parameters
Sulfsdimethoxine 00 @ El| 0] 20| 7| Positve St o ms
Sulfadimethoxine 00 [ 0] 12| 7| Posiive el
i 7 :
Sullsdimethoxine 00 [ 0] 18] 7| Posiive el
Sulfsdimethoxine 1000 [ 0] 22| 7| Posiive
Sullsdimethoxine 7000 [ 0] 22| 7| Posiive Fevicrials
Sulfamethazine EElE [ 00 100 10| 7| Fosve
Sulfamethazine 100 [ 0| W[ 1 7| Positive I Override RT window 1 mn
Sulfsmethazine 000 O 0] 10| 7| Positve [ Check minimumdata pis [E8 pts
000 @ W00] 10| 7| Positve
000 @ @ | 30000 00| 0] 7| Positve i ool
Sulfamethizale 00| @ =l 0] 10| 7| Posiive
Sulfomethizole 1000 [ w10 7| Positive I Split method
Sulfamethizole NG 0] 10| 7| Posiive Selitky:  [Firimum Dl Trne =
Sulfamethizole EElE] 0] 10| 7| Posiive
Sulamethizole 00| [ 0] 10| 7| Fosiive Number of methods: 2
Max concurrent MRMs: [10
Min chwell time 7 ms
Splitmetrod: [ =]
P i '
——
Plot type: |Concurrert MRMs - [V Select transitions on Click
Concurrent MRS vs Retenion Time
5”’_ 15
E s
Z w0
E 75
5 5
3 25
01 0z 03 04 05 06 07 03 08 1 11 12 13 14 15 16 17 18 18 2 21 22 23 24 25 28 27
Retention Time (min)
Add Compounds... | Save Split Methods... Reset Default Close
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments

4 Review the Trigger Thresholds to a
verify that they are appropriate.

Do an injection to make sure that the
Trigger Thresholds are set properly.

b Right-click the Scan segments table and
click Update DMRM Method.
¢ Inthe MRM Update Options dialog box,
select True for Update threshold.
d Enter the value for the Percent of Height
for the Trigger Threshold.
e Select the data file that you just acquired.
f Click OK.
£ Dynamic MRM Update Options =
Select MassHunter QQQ data file or Quant report folder:
J =
Methed options Retention time options
¥ Add new compounditransition [V Update retention time
Pesk abundance threshold: |50 W Update retention time window
Cycle time: 500 ms RT window threshold: |0.75 Minutes ~ ~
Scale factor: 3
Trigger options
W Updste threshold W Update trigger window
Height percent: 3 % Retentiontme ¢ FWHM
Scale factor: 1 Absolute value: o1 min
Percent value: 10
Scale factor: 1
Restore Defaults oK Cancel
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Exercise 4 — Optimize Acquisition parameters

Exercise 4 — Optimize Acquisition parameters

For this exercise you optimize a mixture of four sulfonamide compounds.

Task 1. Use Optimizer to optimize acquisition
parameters

Optimizer helps you optimize acquisition parameters. Specifically, it automates
the selection of the best precursor ions, the optimization of the fragmentor
voltage for each precursor ion, selection of the best product ions, and
optimization of collision energy values for each transition for a list of compounds
you specify.

To do this task, you first need to create the method iiiSulfamix MRM_10.m in
“Task 5. Find optimum collision energy for MRM acquisition” on page 30. You
do not need to acquire the data file.

The Fragmentor Voltage for the 6490 and the 6495 is set automatically during
Autotune. The Fragmentor voltage for a 6490 and for a 6495 is not optimized.
The Fragmentor parameters and results will not be displayed for a 6490
instrument or a 6495 instrument.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
1 Start the MassHunter Optimizer + Double-click the Optimizer icon. m . + If you are optimizing peptides, use the
program. Optimizer for Peptides program.

DEERGRE 4 Wb WRARQ

Sanpls remducon

Faforsatatien C\Massiurtarcimy Optmzer’
@ rpacton futh or wiout coheer)

[ e Folwty lon Soute Commarts
| b C M e gt Gt SFNT e Frsave €3
e [ [

s rhomon arg lop rgecoon

Tl gy

CEmnge fom & T &1
e et vie reamrs ey

Fonda CE = W 1

i

Col cemimnter Vetm 7

Pt et i manchy mode o and

Datsbase - © ' Massburss Dacsbasas Oppemczer Progect Mame - CipsmcserPrcject [ ——— Cumrert Racond 2 Racoeza.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
2 Set the optimization parameters. a On the Optimizer Setup tab, set the + Fine optimization refines the coarse
Sample introduction method to ramping values and provides better
Injection (with or without column). optimization but takes longer to run.
b If youdonothave a 6490 ora 6495,then + The data can be displayed later with
set the Fragmentor ramp parameters as the MassHunter Qualitative Analysis
follows: programs.
Set the range for ramping the + The Fragmentor Voltage is not
Fragmentor values from 90 to 135. optimized for a 6490 or 6495 QQQ. It
Clear the Fragmentor Fine check box. is set automatically when you
¢ Set the range for ramping the Collision Autotune. The Fragmentor
Energy from 0to 40 V. parameters and results for a 6490 or
d Select a Path for data files to store the 6495 are not shown in Optimizer.

optimization run data.

e Right-click the table on the right and
select Add Method from the shortcut
menu.

f Click the button on the right side of the
Acg Method cell to open the Open
Method dialog box.

g Select the method created in the
previous exercise iiiSulfamix
MRM_10.m and click OK. The Polarity
and lon Source will be filled in from the
values set in the selected method.

h Check to make sure that the lon Source
from the method matches the physical
configuration of your instrument.

i Repeat step e to step h to select
additional methods.

60 Agilent Triple Quad LC/MS Familiarization Guide



Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

3 Select the precursor ions

(] Massbhunter Optarazes (Optimizerfrojeetl)
File Edt View ImpoBrport Optimization Tools  Help

a

On the Precursor lon Selection tab,
select the Positive ions +H adduct.
Select the Charge state of 1.

Set the search priority of the precursor
ions.

(optional) To exclude certain masses
from consideration, click Exclude
masses at the bottom of the screen.
Enter the m/z Values to exclude
separated by commas and/or enter a
Minimum abundance value in counts.

DG RE eh® % BRSO

* Mark the Use most abundant
precursor ion check box to use the
most abundant precursor ion.

* Clear the Use most abundant
precursor ion check box and use the
Up and Down arrows to set the search
order (ions at the top of the list are
given more priority).

* You can also enter Neutral Losses to
exclude (for example Hy0).

Optimaaes Setup | Precursee lon Selection | Product kon Selechon | Compound Sehup
Poaties ona. feeth prortes) MNegatre inna fwih peosties) Charge state
¥ 4 ] 7] Use met sbundart precurser ion
@ Do not eechude masses.
Exchude masses
Project Hame . OptimizerProject] Optimizer Siatus | Ready Corrent Record A Feconss

Agilent Triple Quad LC/MS Familiarization Guide
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Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

4 Select the product ions

(7] Massbnter Ggtarises (Optimiserfiropectl)
File Edt  View ImporyBiport Optimizstion  Tools  Help

a Onthe Product lon Selection tab, enter a
Low mass cut-off value. Select Mass
(m/z) of 60 m/z.

b To exclude certain masses from
consideration, click Exclude masses
option at the bottom of the screen. Enter
the m/z Values to exclude separated by
commas and/or enter a Minimum
abundance value in counts.

¢ If desired, you can also enter Neutral
Losses to exclude, for example H,0.
Enter a formula in the box and click the
button to add it to the list.

DE B RE BhR® %EERS

* Youwantto set the Low mass cut-off
value because you do not want to
optimize low mass non-specific ions.
For the sulfa drugs, significant ions
are above 60 m/z.

wms‘,|uw..,|..m Produst boe Selactior | Compround Setup

4 M rumber of product ors

Lirw maaes castoff
& Mass in's) )
% Precursor mass im/s)

D ot amclude masses
@ Fachiie masme
Product kon
m/2 vehuels)

Mrwrm abasdares courts

iepanted by commas) Mokl Lemscs

Databese : C\MassHumer\Datobaves'Dptimizer

Profect Heme : OpmizerProiect]

Optmizer Stots - Roady

Currers Record
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Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

5

On the Compound Setup tab, clear the
Show results summary check box above
the table while you set up the compound
list.

Right-click the table and select Add

Compound from the shortcut menu to

add a row to the end of the table.

Enter Sul famethizoleasthe

Compound Name.

Enter Sulfa drugs asthegroup

name in the Groups column.

e Enter COH1002N4S2 asthe
Formula of the compound. The mass is
calculated.

f Enter the Sample Position for the new

compound.

(optional) Enter an Optimization dwell

time value to set longer or shorter cycle

times.

h Repeat the steps above to add the other
three sulfa drugs to the table.

i Markthe Select columns for the
compounds (rows) to use for
optimization.

j  Savethe compound list to the database

or to the current project.

Set up acompound list. The formula  a
for the four Sulfa Drugs are:
Sulfamethizole

Cot1002N4Sy

Sulfamethazine b
C1oH140N4S

Sulfachloropyridazine

C-|0H902N4SC| C
Sulfadimethoxine
C12H1404N4S

(] Massbtinter Optarases (Optirmiserfropeet)

Fle Edt View ImportBrport  Optimizstion Tock  Help

D S B S%R® %BEGR S

+ Compounds are global to all projects.

Compound information such as
name, group, formula, and mass in
one project will be reflected in the
entire database.

+ If no methods or ions are specified
here, then optimization for the
compound uses the methods from
the Optimizer Setup tab and
information from the Precursor lon
Selection and Product lon Selection
tabs to generate the ions.

* You can also enter the monoisotopic
mass in the Mass column instead of
the Formula.

Opbirrazer Setans | Precurser fon Sebection | Product kon Seection | Compourd Setup

Show resuks sy
Mass Samgle Position

Formuls

v Compound Neme Groups.

Sulfadimethouire Sulty Drugs

]
¢l Sultameasin Sutln Deuga
7]

Sulfameshizole Sults Drups

Y ‘ulrarhl'l'm,nn:mw Sutn Dnugs

H1002NESZ

CICHIOZNZST)

Dwed Time.

Opemization dued tmes 70

The Fragmentor parameters and results are not e
displayed for a 6490/6495 Triple Quadrupole. The
Fragmentor voltage for a 6490/6495 is set
automatically during Autotune.

Frasg comne cycle ime

Fraey fine cycle time

Froduct scan cycls tme

Pevtorm muli compound run

Exried peat, wkh base)

Databese : C'MassHynier Dutabases'Optimizer Project Name : OptimizerProject] Optimizer States : Aoady
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments

6 Start the optimization process. + Click Start Optimization () onthe
toolbar

or
+ Click lon Breakdown Profile () onthe
toolbar.

7 Review results. a Onthe Compound Setup tab, markthe  « (optional) Use the MassHunter
Show results summary check box above Workstation Qualitative Analysis
the table. programs to look at the data.

b Review the following values for each + See the online Help for Optimizer or
transition ion in the Compound Table: the Optimizer Quick Start Guide to
Fragmentor learn how to import optimization
Collision Energy results to acquisition for MRM time
¢ Review the printed optimization report. segments.
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Exercise 4 — Optimize Acquisition parameters

Task 2. Use Source and iFunnel Optimizer to optimize
acquisition parameters

Source and iFunnel Optimizer helps you optimize acquisition parameters for the
source and iFunnel.

To do this task, you first need to create the method iiiSulfamix_dMRM2.m in
“Task 4. Create a Dynamic MRM method from an MRM method” on page 40.
You do not need to acquire the data file. When you use this program, a worklist
for each of the parameters being optimized is added to the Study Manager

program.

Steps

Detailed Instructions

Comments

1 Start the MassHunter Data
Acquisition program and load the
iiiSulfamix_dMRM2.mmethod. Save
this method to a new name.

2 Edit the Source parameters.

§ Methad E dite
v B sopusas aiem = o Apply D
Piopeies DA Somghr  SomohFrobesimert  BroyPump  CobmnComp.  DAD | OO0
Tuna e Stoptima Acquston  Sowce | Chematogram | nstrument | Diagrosies |
e e = o it Pusp R — TP p—
P ooy e el IR - Gos Tewgs [750] C W T
Ion source Tine e
Gas Flowe [14 Vi 140 Vmn
4S5 ESI - Pagh wackh 7 s Lew Proactinan RF
l E |OC Nebulzer [0 pai 1 200 pa
Titne teganes Shesh Gat Teng: [750 T [ ®= T
S1a T e Deks | Debn | o\ Shesth Gas Flow. [11 9 Ui o i
L] Titnk 1 T Do Viabve EMV [+] EMV [ Shord a5 - il Cogst
v ODwmemchimyd [Tobs | 0| o B | Posiive Negetve
Capllary. [0 v [ v [ amom
MosdeVokage: 50 ¥ GV
Chosts Cusimrd aw e
cyclens [ mafcyche

Start the Data Acquisition program.
Make sure that Acquisition appears as
the selection in the Context text box.

If Tune is the selection, select
Acquisition from the Context

dropdown menu.

Load the iiiSulfamix_dMRM2.m method.
Save this method to the name
iiiSulfamix_SourceOpt.m.

View the Method Editor window.

On the QQQ tab, click Source.

Modify the parameters to the
recommended starting parameters for
source optimization. These parameters
are shown in the following image.

Hgh Prmzum RF [0

+ Thefirst step is to create a template
method. This method is used when
you are optimizing the source and
iFunnel parameters.

Feiree Hegalin
v @ v
&) v o fa L

Faste ]

Pasta ol Segrerts |
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Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions Comments

3 Create template method.

a OntheAcquisition tab, selectasingleion « Atransition for each compound is
for each compound for the optimization. already included in the Dynamic MRM
b Save the method. method.

Proparies oA Samplst  Sample Prstisstment Dinaty Pump  Cobunn Comp. DAD Q00

Tune s Sog e
[abres vt & Mo ltéte Purg
c [ an

7 Ui Oy Hiowse | &
lon tource. T g
LISFS v 7 Paskedh  [007  min
Time sngmens

sa | g Deta | Deta |
N T | Swnlwe | Owvae gL g0 St
v Ofowemichist [ToMs | 20| o W

opcheads mefcucle

4 Start the Source and iFunnel

[Acquirition | Suuwce | Cromstogram | Fstmest | Disgrostics |

San sagments
p . - Hiot Time: | Dioka Hiet Colimon |Cel Accalerator
ConpourdBoup | CompeurdHame /| ISTD? | Procusor lon ™| MS1Ros | Prckaetlon | MS2Rps | A0 R DO RS gy | icoolerwir|  potaty
» vl | [ 285 |umt 1567 |Urst [ 1 0 10| 7|Pusive
o achel oo r ELRRIU 155 7| Uret dic) 1 380 1% T| Pasdne
koo [=] 278 Usa 1267 et [ 1 0 1 7 | Pasiivn
bsmetizole r 271 et 195.6|Urit a7 1 0| 10 7|Pastive
Dyraric: MM Paameters Tiiggeed MEM

Cych Tine ,JJJ_ . Tolal MAM: =4 Max Concurert MAM: =3 MM Dwell = 8578 me/1 5920 s T E '3—

+ Double-click the Source Optimizer icon

Optimizer program. (Jﬂ ).
L=} eOptlonfiqopt =& E
Rle  Tesl Help
bl
Project pacameters
. Wi When this program starts, it automatically selects the
Fropect Folder £\ Mamarhrterdata o - -
| o default.m method. This method is not set up for an
Preject Name My Test Fenant trestamo

Irmtnmerd pasmreeines

£l
]
i
o] ot Torrgy
7
i
=]

oo E ol

Sampie Poston a1

Woddat poston of data file used for calbron 1

Agilent Jet Stream source, so no Agilent Jet Stream
parameters are shown in the Instrument parameters
table. If the method was set up for an Agilent Jet Stream
source, then the Sheath Gas Flow, the Sheath Gas Temp
and the Nozzle Voltage are included in this table.

Eeupaf
Eowmgy

L o= |
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
5 Select the template method, a Click Browse =. The Browse For Folder
iiiSulfamix_SourceOpt.m. dialog box is opened.

b Select the iiiSulfamix_SourceOpt.m
method. Click OK.

¢ Iftheion source in the method is
different than the ion source in the
Instrument parameters list, a warning
message is opened. Click OK.

— — T
File  Tool Help
loded.
Proect parameters
Ot st  \MasaHunder Methods'glhSoliames_Sourcelpt m | e
Fromeaa Foider £ \MastHurterdats [r—
b oTem Al I The Sheath Gas Temp, Sheath Gas Flow, and Nozzle

Voltage are all specific to the Agilent Jet Stream. If you do
not have an Agilent Jet Stream source, these rows are not

¢ Troes FreWntin) | Reghcste | SteoiWt imn) | StatVsue | EndValue | Steoue . R
|k imaanti] 0 | ) ) % | m | ® included in the table.
v Low Fressue RF [] 1 [] @0 180 X R
B |oetutoy ® | 3 | ™ o (% The High Pressure RF and Low Pressure RF are only
2 GuTem n | = ™ m ® included if the QQQ model is a 6490 or a 6495.
¥ G Fow xn 1 '] " . 2
o Nebulner '] 1 -] 2 40 5
o Capdory 1] 1 ] TS0 4800 500
< hoxde Wokege ] 1 (] L] 2000 500
Woddst pararetens
Samie Name My Test Samoletiame. Samgle Posten Mal 1
Woddm postan of data fle used for colbraten 1
reate Methods Submt Cose

6 Changethe order of therowsinthe  a If necessary, select the row that shows  + The order of the parameters in the

Instrument parameters table to the the High Pressure RF parameter. Instrument parameters table is the

following: b Drag this row to the top of the table. Both order that the parameters are
lon Funnel parameters of the lon Funnel parameters are moved optimized. You want to optimize the
Sheath Gas temperature and flow together. parameters that have the greatest
Gas temperature and flow ¢ Verify that the order of the rows in your effect on the source optimization first.
Nebulizer table is as indicated. The lon Funnel parameters have the
Capillary greatest effect, so you move those
Nozzle Voltage parameters to the top of the list.

By default, the parameters are in the
optimized list.
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Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

Instrumert parameters

The High Pressure RF and the Low Pressure RF are

[ [ & Tes | PreWakfur) | Repicets | Sepiat i) | SatVaue | EndValue | SepSize always optimized together. If you move one of these
’—F : i & rows in the table, the other row is also moved. All
| B seaemtew ! £l mo @R possible combinations of the High Pressure RF and Low
Sheath Gas Flow 30 1 0 10 12 1 . - . .
— —— = , = e Pressure RF are tried to find the optimal values. For this
| Gas Flow el : 0 n | m | 2 example, the High Pressure RF parameter has 8 different
=i e i N parameter settings (70, 90, 110, etc.). The Low Pressure
— NordeVolags | 0 1 0 o | amw | sw RF parameter has 7 different parameter settings. So, the
program automatically creates 56 (8 * 7) different
methods (1 for each parameter combination) just for
optimizing the ion Funnel parameters.

7 Review the values for each For each row in the table, verify: * When the study for each parameter is
parameter in the Instrument + PreWait (in minutes). loaded for the first time but before you
parameters table. * Replicate. run the first run, you wait the PreWait

+ StepWait (in minutes). number of minutes before starting the

+ StartValue. run. Some parameters (that are

+ EndValue. electronic) stabilize almost instantly

+ StepSize. (in milliseconds), so you do not need
to wait. For flows and temperatures,
you want to have a PreWait before
you run the study.

+ You also want to wait for temperature
parameters in between changing the
parameter to a different value, so you
also set the StepWait (in minutes).

+ If you optimize the Gas Temp or the
Sheath Gas Temp, then the test takes
along time because the temperature
needs to stabilize for the time
specified in StepWait before it moves
to the next temperature.

8 Save the Instrument parameters. a Click File > Save As (*.opt).

b Enter the name for this set of instrument
parameters.
¢ Click OK.

9 Modify the Instrument parameters a Mark the check box next to the Capillary. « For this example, you optimize the
table to only modify one parameter b Clear the check boxes next to all of the Capillary voltage. Usually, you
for this task. This task only optimizes other parameters. optimize the parameters in the order

the Capillary voltage.

68

specified in the Instrument
parameters table.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
Instrumertt parameters
] Types PreWait{min) | Replicate | StepWait {min} | StartValue | EndValue | StepSize
[C] | High Pressure RF 0 1 ] 70 210 20
[0 | Low Pressure RF ] 1 o 40 160 20
[C]  Sheath Gas Temp 30 1 20 200 400 50
[C] | Sheath Gas Flow 30 1 0 10 12 1
= Gas Tem 30 1 20 120 230 30 . . .
=i —~ : = 5 T The capillary voltage is optimized from 1500 V
[ MNebuier 0 i 0 2 @ 5 to 4500 V with a step size of 500 V.
v T T I T =N =0

= Nozzle Voltage 0 1 ] 0 2000 500

10 Set the Project Folder and the a Select the Project Folder. In this + If you mark the Append timestamp

Project Name.

check box.

Froject parameters

example, select \MassHunter\Data.
b Enter a Project Name.
¢ (optional) Mark the Append timestamp

check box, then a time stamp is
automatically added to the Project
Name when you click Submit.

Optimize method C:\MassHurter\Methods\pfhSulfamix_SourceOpt m
Projsct Folder C\MassHurter\data
Project Name MyTest Append timestamp
11 Set the Worklist parameters. a Type the Sample Name. + If you mark the Append timestamp
b Type the Sample Position. check box, then a time stamp is

¢ Type the Worklist position of data file

used for calibration.

Workist parameters

Sample Name  suffas

12 Create the methods and submit the

study to the Study Manager. b Click Submit.

Agilent Triple Quad LC/MS Familiarization Guide

a Click Create Methods.

automatically added to the Project
Name when you click Submit.

» Foreach parameter that is optimized,
a batch file is created for Quantitative
Analysis. One of the injections is
considered 100% of the starting value.
The value of Worklist position of data
file used for calibration states which
datafiletouse. If youenter 1, then the
data file from the first row is used.

Sample Postion 31

Worklist position of data file used for calibration 1

* When you click Create Methods, a
message at the bottom of the main
window states how many Methods
were created, how many Injections
areinvolved, and the Estimated time.
The Estimated time is only an
approximation.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments

| Project created: Di\MassHunter\dataS_Opt_wep 2012912 1 6 methods G injections Estimated time: 21 minutes |

The estimated time includes the Stoptime for the method plus one minute per injection. It does not consider the
Posttime specified in the method. Also, it does not include the PreWait nor the StepWait that you entered in the
Instrument parameters table.

13 Review the study (or studies) a Open the Study Manager program. + Astudy is submitted for each
submitted to Study Manager. b Select arow in the Pending Studies table. parameter that you marked in the
¢ Right-click the row and click Edit Instrument parameters table.
Worklist From Study. + Only one study is created for the High
d Review the worklist in the Edit Worklist Pressure RF and Low Pressure RF
dialog box. Click Save. parameters.
% ] MassHunter Study Manager = e
_ Bl o ~ : The name of the study is the Instrument
e S S
9 . * o l@m F] f-’,f parameter that is being optimized. A
— sk} [ SAer ] [ separate study is added for each
] parameter that is being optimized.
Hame: Pattr
] i (2 O I () You can examine or edit the worklist for
brdtes  Assigrment: . - . .
the study. You right-click the line in the
o Pending Studies table and click Edit
Worklist from Study.
Pending Studes Completed Stuses
Mamn Path Sudwralier Plate Asiagronend Esl Shucly Dusateon Est St Tene Sarnple Cound
LI ooy o 7
L
Fux Help, Proas F1 Prewdeey Shubes 1 NUM  CAPS SCAL
¥ Sample Name Sample Poshon Method Data File Sample Type  Level Mame  Comment R )
1w [sulfas [Vied 31 |50t Coptory2000 $.0p1_ Copilen 2000_1 Calibuabon il The script that is run at the
2 | v |sulfas |'ial 31 |5_Opi_Capdlary2500.m 5_Opt_Capillagy2500_1.d |Sample | ! 1 .
AR s e T - — ——+ end of the worklist creates
: :fu{:t :::: ]1| :;:E:ﬁ:gapllaryﬁuﬂ'n _.‘_np:{;, ey 35 _:d :::ﬁ:: [ [ 1 the Quantitative AnaIYSIS
7 | v |Scipt SCP_Opi_OuarADMassHuntefdata\S_Opt vep_2012012_013223{s S}IMHL Acn_Scrts

batch file.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
14 Modify the Study Manager a Onthe Settings tab, mark the Enable * When the Study Manager is not
parameters to run a standby script standby script execution on idle or error running a study for the time specified,
when the study completes and then check box. the script you select is run.
start the Study Manager. b Click".." to select the script to run.
¢ Select SCP_InstrumentStandby and
click OK.

d Enter 1 for the Wait for time.
e Click Startif needed.

MassHunter Sudy Manager =

~ - m— = : The name of the study is the Instrument
Q . F = l@ F’ % parameter that is being optimized. A

e S sk} [ SAer ] [ separate study is added for each
S parameter that is being optimized.

Hame: Faitc

_ Estyinc Fancinng (nin) You can examine or edit the worklist for

— — - the study. You right-click the line in the

= Pending Studies table and click Edit

Worklist from Study.

Masme Path Suderalier Plate dssgrenerd Esl St Dusabor Esd Sl Tene Soengple Coamd

Fex Help, Pross F1 Prordrg Shudes 1 NUM  [2FS  SCAL

15 When the study completes, stopthe a Click the Stop > Immediately command.
Study Manager queue and exit from b Close the Study Manager program.
the Study Manager program.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments

16 Open the data in the Quantitative
Analysis program.

a Start the Quantitative Analysis program.

b Click File > Open Batch.

¢ Navigate to the location of the study.

d Select the Batch file named
Capillary.batch.bin and click Open.

& You specified the Project Folder
- 0o and the Project Name in the
8| anahyss Pl g,., 3 Anshyzed Ary: Saved 1 1 H
o o a aw o o ‘:s ::;mlzuu... m‘ m:u:u:s... Source and IFunneI Optlrn_lzer
"‘- i b N program before you submitted the
Do o5 oo 19 " study.
o m s apilla A ——
S8 Neomommss 3?. The batch file is created
ibearies L1t apilla g .
L‘; o v automatically at the end of the
i study.
@ The “system” folder contains all of
HNetwork “ " L4 * m, o | - -
B = the methods that were used in this
Fisdype | " batch " batch e - [ Cuem | study.
Dipen a5 read-only T\

17 Review the Batch Table. a Switch to Multiple Compound View. + Refer to the online Help for the

b Add the Area column to the table. Quantitative Analysis program to

¢ Foreach compound, right-click the Final learn how to do these tasks.
Conc. column and click Plot this * Inthis case, all four compounds
column. optimize at the same setting. Often,

d Examine the Area column and the Final different compounds have different
Conc. graph to determine the best optimal settings, and you have to
capillary voltage. compromise.

e Close the Quantitative Analysis program.

Bich Tabla

© Sample ] sulfas v 5] Sample Type: <l

- |[=s] STOH l:.-ugEIé A& L\‘jj" T¥EN
e Newts | alsnemazne Meids [ edaeihodve Renis \

5 _Dpl_I: d
|5_Dpl_Coxty3000_1d |
5_Dpt_Capilay 800 10| ¢

W1V 1AE PR
/1242012 1,54 P
[odlas | 5_Dpl_CoplaD0_ 1.0 | Sample W1Z/2012 200 FH
[ sl | 5 Dpt_Copilyd5i0 14| Somple AN2/MN2 207 P
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
18 (optional) Review the data filesinthe a Start the Qualitative Navigator program. By default, the program selects
Qualitative Navigator program. b Open all of the data files in the study. different colors for different
¢ Click Find > Find Compounds by MRM. transitions.
d Select all of the data files and click Find.  « Itis clear that the conditions used for
e Click the Edit > Auto-Color Mode > the blue chromatograms are the best,
Single Color per Data File menu item. and the blue chromatograms are for

f Clear the check boxes next to the TIC for the data file with the capillary voltage

each data file. set to 2000.
g Examine theresultsin the

Chromatogram Results window.
h Close the Qualitative Navigator program.

2o QB EIAHM] O 4+

xI0¢ |Cpd

i.ﬂ.ﬂf\%"%ﬁﬁﬂa Minutes =

09 1 11 12 13 14 15 16 17 18 13 2 2% 23 23
Counts vs. Acquisition Time (min)

01 02 03 04 05
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In This Book

The exercises in this guide help you learn to use

the Agilent Workstation Data Acquisition program
with your Agilent Triple Quad LC/MS. In this guide,
you learn how to develop an acquisition method.

In this guide, you acquire data and then analyze
the results using the MassHunter Workstation
Qualitative Analysis programs.

You also learn about MassHunter Optimizer and
Agilent Source and iFunnel Optimizer.
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