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Exercise 1

Exercise 2

Exercise 3

Exercise 4

In This Book

Use the exercises in this guide to learn how to use the Agilent Triple Quad LC/MS
with the MassHunter Data Acquisition software Revision 10.0. You can do these
exercises with the demo data files (Test example), shipped with the system (in the
Data folder of your Qualitative Analysis installation disk), or with data you acquire.

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 Analysis
program to identify parameter values producing optimum signal response. You
can also learn about the Qualitative Analysis program by using the Qualitative
Analysis Familiarization Guide, the Qualitative Analysis online Help, or the
Qualitative Analysis eFamiliarization Guide.

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.

Learn how to create a triggered Dynamic MRM method.

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.

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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1 Before you begin

Prepare your system 8
Prepare to acquire data 9

Before you begin, you need to check that your system is ready.

MassHunter for Triple Quad LC/MS Familiarization Guide 7



Before you begin

Prepare your system

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

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

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

If these actions have not yet been done, contact your Agilent representative.
2 Copy the data files to your PC.

Copy the folder Test example in the Data folder from the Qualitative Analysis
Installation Disk to any location on your hard disk. This folder contains all the
data files needed for this exercise.

Do not re-use the Test example data files already on your system unless you
know that you copied them from the originals on the disk 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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1 Prepare to acquire data

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 Analysis program with the Test data files shipped with
the system.

Parts List 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

« Zorbax column (see Table 1 on page 4)
« A1 ng/yL concentration of the sulfa mix sample (prepared in this step)

Table 1 Zorbax column

Triple Quadrupole Column Description Particle Size Pore Size Part Number
6410B, 6420, 6430, 6460, RRHD Eclipse Plus 1.8um 95A 959757-902
6470, 6490, and 6495 C182.1 mmx 50 mm

1 Prepare the LC solvents.

For the A channel, add 1 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.

2 Prepare the sample.

a Add 10 pL of the sulfa mix from one of the ampoules (500 pL) to 990 pL of
solvent Ain 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.

3 Set up the LC column.

Use the column from Table 1. Other columns and instrument parameters
may be used in these exercises, but some parameters may need
adjustment, and the results will differ.

4 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 systems.

MassHunter for Triple Quad LC/MS Familiarization Guide 9



10

Before you begin

The Electrospray LC Demo Sample (P/N 59987-20033) contains five ampoules
with 100 ng/uL each of sulfamethizole (M+H)" = 271, sulfamethazine (M+H)* =
279, sulfachloropyridazine (M+H)* = 285, and sulfadimethoxine (M+H)* = 311.

Sulfamethizole Sulfamethazine Sulfachloropyridazine Sulfadimethoxine

HaC CH, Cl HaC
% @8 )i
S
N/ = N N%
N
N

\H Hoe” SN o=s=0 nc_ M__
0=s=0 o=s= o N i
: 0=$=0
NH;,
NH, NH,

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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2 Exercise 1 - Develop an acquisition method

Task 1. Enter acquisition parameters and acquire data 11

Task 2. Determine precursor ion masses 16

Task 3. Find optimum fragmentor voltage for maximum response 19
Task 4. Determine product ion masses 29

Task 5. Find optimum collision energy for MRM acquisition 36

These tasks show you how to manually select the acquisition parameters
including using the Qualitative Analysis 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 65 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 compounds.

Steps Detailed Instructions Comments

1 Enter LC parameters appropriate for a Double-click the Data Acquisition icon. » The Data Acquisition window

the test mix. b Onthetoolbar, set Context to appears. See Figure 1 on page 13.
Acquisition.
See Table 2. ¢ Enterthe LC parameters for your

sample. An example set of parameters is
listed in Table 2.

MassHunter for Triple Quad LC/MS Familiarization Guide 11
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Exercise 1 - Develop an acquisition method

Table 2 LC parameters for test mix

Parameter

PUMP
Flowrate
Solvent A

+ Solvent B

+ Gradient (min - %B)

+ Stop Time
* Post Time
INJECTOR
+ Inj. Vol.
* Injection

Draw Position
UV DETECTOR
+ ChA
+ REF A (DAD only)
COL THERM

+ Temp

LC Parameter

800 pL/min

5 mM ammonium formate in water

5 mM ammonium formate in 90:10 acetonitrile:water
0min-13%

1.80 min-60%

2 min-60%

2.5min

3.0min

2.0uL
Standard

0.0mm

254 nm (4 nm BW on DAD)
400 nm (80 nm BW)

60 °C for the 6460, 6470, 6490, and 6495 with an AJS source

40 °C for other instruments
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2 Exercise 1 - Develop an acquisition method
Task 1. Enter acquisition parameters and acquire data
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Figure 1. MassHunter Data Acquisition window
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2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments
2 Enter MS parameters appropriate for - a Click the QQQ tab in the Method Editor
your sample and save the method as window.
11iMS2Scantest.m whereijiare b Select MS2 Scan from the Scan Type list
your initials. in the Time Segments table.
¢ Enter the other MS parameters. An
See Table 3 on page 14. example is listed in Table 3. These
parameters are in either the Acquisition
or the Source tabs.
d Savethe method as
11iMS2Scantest .m, whereiiiare
your initials.
Table 3 MS parameters for test mix
Parameter Value (ESI) Value (AJS ESI)
Inlet ESI (positive polarity) AJS ESI (positive polarity)
Scan Type MS2 Scan MS2 Scan
Delta EMV (+) 400V 200V
Mass Range 100 to 400 100 to 400
Cell Accelerator Voltage 7V 7V
Gas Temp 350°C 350°C
250 °C for 6490 and 6495 250 °C for 6490 and 6495
Gas Flow 12 L/min 10 L/min
14 L/min for 6490 and 6495 14 L/min for 6490 and 6495
Nebulizer 50 psi 35psi
Sheath Gas Temperature not applicable 400°C
Sheath Gas Flow not applicable 12 L/min
Nozzle Voltage not applicable ov
Capillary Voltage positive 4000V 4000V

Fragmentor

14

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

100V (not adjustable on 6490 nor 6495
where it comes from the Tune file)
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2 Exercise 1 -
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Figure 2. Select Scan Type of MS2 Scan in the QQQ tab

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 jii are your initials.
Designate a directory path to hold
your data files and method.

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

b Click Worklist > Worklist Run

Parameters. Verify that the parameters

are set properly. Click OK.

Click Worklist > Add Multiple Samples.

d Typeiiisulfamix01.d as the data file
name.

e Select iiiMS2Scantest.m as the method
name.

f Click the Sample Position tab.

g Select the Autosampler, Well-plate or Vial
Tray.

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

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

(2]

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

* The Number of samplesis 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.

Ovdi » B[ -
¥ |  Sample Name Sample Position Method Data File
1 v [Sample 1 Jivial 1 |pthiiS2Scantestm | pthsulfamix01.d

j Click Start Worklist Run on the main
toolbar, Run Worklist on the Worklist
toolbar, or click Worklist > Run.

MassHunter for Triple Quad LC/MS Familiarization Guide
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2 Exercise 1 - Develop an acquisition method

Task 2. Determine precursor ion masses

In this exercise, you determine the precursor ions for each of the compounds in
the acquired data file.

Steps Detailed Instructions Comments

1 Open the acquired data file. a Double-click the Qualitative Analysis » When you open the Test example
In the Qualitative Analysis icon. [E] folder after installation, the Load
program, open the example file, result data (lower left corner) check
testmix01.d or the data file you The program displays the Open Data box is grayed out.
created in “Task 1. Enter File dialog box. + If you see the check box marked, this
acquisition parameters and means that the data file(s) already
acquire data” on page 11. contains results. Clear this check box

before opening the file.

& open Data File ®
Lookin: ||| Test example =1 O[] =
bl Quant Reports | ITest
L &3 Quant Resuts | Jrest
Recent ltems Test_SIM100.d | I7est
Test_SIM140.4d | Irest
Test_SIM1204d
| Test_SIM220d
Documents Test_SIM60.d
Test_SIMB0.d
ﬂ Testmixd)1 d
f TestmixMRM_10.d
S TestmixMRM_15.d
o Testmi<MRM_20.d
TestmixMRM_25.d
TestmixMAM_30.d
m
This PC < D
File name: | TestmixD1 d - Open
l‘ﬂ‘ Files of twpe: | Data Files () = Cancel
Network
Help
Options
Sample Information
SampleMame s Test Mix - 10ppm
(®) Use curent method User Name

Sample Position:  F1-46

Description Full scan M5 fior precursor mass

[ Run methad warkflow assignment

16 MassHunter for Triple Quad LC/MS Familiarization Guide



2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions

Comments

b Do one of the following:

Select the example data file
Testmix01.d, and click Open.
Select the data file you created in
“Task 1. Enter acquisition parameters
and acquire data” on page 11, and
click Open.

By default, the system displays the

Total lon Chromatogram (TIC).

+ The figure below shows the default
layout.
» The Qualitative Analysis 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.

sograms Wethad dction Conbgastion Taski Help
A T E NS [ gt e [l Comprort: Vs

- Before you begin, make sure that all
previous settings are returned to their
default values:

» Click Navigator View on the toolbar.
* Restore default layouts
Click Configuration > Window
Layouts > Load Default Layout.
+ Make sure the method is default.m.
(see title bar)
Click Method > Open.
Select default.m, and click Open..

MassHunter for Triple Quad LC/MS Familiarization Guide
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2 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
Compound1 223 311.0
Compound?2 0.88 2849
Compound3 12 279.0
Compound4 0.47 2709

Close the data file after finding the
precursor ion masses.

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

b Click the left mouse button and dragthe ~ +
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, Compound4, is
determined to be m/z 270.9.

To obtain a single scan, double-
click the apex of the peak.

I Acpdert MassHunter Choabitstoe Anabyirs 100 - Delnult o - o x
| He Lwsnch [de View Find Mantfy Spectra Chromatsgrami Mathod Actions Configuntion Took Help
FEHdOS b v FERT AW Gob G S B Nnigeervies B Compaunds View
| i ampie Tatid: bestmin 1t B[ Ceamategam et ®
HeEBR cot GEY Y a0 -HMIALSSE%%%

02 L5 T Scan Favtmiad] d
£l

Sampl Hama  Sample Poats

.0 et M- Mm-S

0z 04 06 o8 12 14 1€ 18 3 22 24
Courts (4] va. Aepision T ek

i M pestrm Bevums ®
eot QEW Y SA 0 - HMADMBRA

05 oS Sean bt QL1051 min. 18 searn] Tesmadll 4

o © : 1 V2 E

TEEw ‘?L.ﬁ‘l’ e
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.

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)+

18
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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” on page 29.
You can do the Qualitative Analysis part of this task by using the data files that
were shipped with the software.

Detailed Instructions Comments

Steps

1 Set up six methods for six different

fragmentor voltages. MS2 SIM.
Change to a SIM experiment.
Use 60, 80, 1 OO, 140, 180 and 220 Froperties D HiF S ampler HiP 5ampler Pretreatment Binary Pump
volts as lthe fragmentor voltages — ol
for the six methods. |atunes.tune.xml " Mo limit/ds Pump
Save the methods as [
PP Browse ... & S AL
111MS2SIMxxx. m, where jii are
your initials and xxx is the voltage. B Time fiteing
AISESI = ¥ Peskwidth [0.07  min
Time segments
Start 4 Delta | Delta
# T Scan Type Diiv W alve EMY (4] EMY [ Stored
il OEEEEm  ~[TomMs | 0| o| # |

a Inthe Scan Type dropdown list, click

MassHunter for Triple Quad LC/MS Familiarization Guide
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Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments
a Onthe Acquisition tab, enter the + With the MS2SIM Scan Type set, a
Compound Name and Mass (precursor different set of columns appears in
ion mass) for Compound1 (311 m/2). the Acquisition window.
b Right-click anywhere in the Scan + The Instrument Control and Data
segments section, and click Add Row. Acquisition program creates a SIM
¢ Type the Compound Name and the experiment for each compound
Mass for Compound2 (285 m/z). mass, starting with a default
d Repeat step b and step ¢ for fragmentor voltage of 140. See the
Compound3 (279 m/z) and Compound4 example below.
(271 m/2). + The Fragmentor column is grayed out
e Savethe method as if the instrument type is a 6490 or
11iMS2SIM140 . m, whereii are your 6495.
initials.
f Change the fragmentor voltage to 60,
and save the method as
11iMS2SIMO060, where i are your
initials.
g Repeat step f for voltages 80, 100, 180
and 220. Save the methods as
11iMS2SIMO080, 11iMS2SIM100,
11iMS2SIM180 and 11iMS2SIM220,
where jii are your initials.
Acquisition } Source | Chromatogram | Instrumert | Diagnostics
Scan segments
Compound Group Compound Mame | 15TD? Mass M52 Res Dwell Fragmentor | Cell Acceleratar Waltage Polarity
» Compoundl r 31| Unit 200 140 7| Positive:
Compound2 r 285 | Unit 200 140 7| Positive
Compound3 r 279|Unit 200 140 7| Positive:
Compound4 r 271 | Unit 200 140 7| Positive
20 MassHunter for Triple Quad LC/MS Familiarization Guide



2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments

2 Setup and run the worklist (optional). a Click Worklist if necessary to make sure  + The Qualitative Analysis program

Set up six samples with Sample the worklist is visible. should be open. If not, see
Name Compound Mix to inject 1 b Click Worklist > New to start a new “Double-click the Qualitative
pL from vials 1 - 6 or the ones you worklist. You do not need to save the last Analysis icon.” on page 16.
choose. worklist. + By default, the Method Editor is a
Save the method as ¢ Tosetup the run, right-click the upper left floating window. The window is
iiiTest_SIMxxx.d, where "jii" corner of the worklist, and click Worklist docked for these images. See the
are your initials. Run Parameters. online Help for more information on
d Type the paths for the method and data floating and docking windows.
files.
e Type the information for the 60 voltage
run.

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

g Mark the check box to the left of the
Sample Name for each of the six
samples..

“workList

I B .

¥ |  Sample Name Sample Position Method Data File Sample Type Les
1 | |Sample Vial 1 fthiiS2SIMED.m SulfaSimB0.d Sample
2 | |Sample o Injection thidS25IMED SulfaSimB0. Sample
3 | [Sample o Injection thidS25IM100.m SulfaSirm100.d Sample
A v [Sample o Injection pfhtS23IM140.m SulfaSim140.d Sample
5 | [Sample o Injection [pfhhSZSIMT80.m 180 d Sample
B | |Sample Na Injection pfSZEIM2Z20.m SulfaSimzz0.d iSamEle

‘Worklist

" WorkList | Method Edtor  Sample Run

h Start the worklist. » Note that the program only runs those
Click Worklist > Run. samples that are marked with a
Click on the main toolbar. checkmark.
Click .. on the worklist toolbar. * You can also run the worklist in locked

mode by clicking the lock button on
the main toolbar (the button appears
locked when the worklist is locked).

[}
]
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2 Exercise 1 - Develop an acquisition method

Steps

Detailed Instructions

Comments

3 Set up a qualitative method to view
the EIC data automatically.

Open the data file Test_SIM60.d.
In the Method Editor, add in the
EICs corresponding to the
precursor ion masses of 271,279,
285,and 311.
Save the method as

ween

a Click File > Open Data File.
The system displays the Open Data
File dialog box
b Select Test_SIM60.d, and click Open.
¢ Click Method > Method Editor or View >
Method Editor.
The system displays the Method
Editor window.

+ The Qualitative Analysis program
should be open. If not, see
“Double-click the Qualitative
Analysis icon.” on page 16.

+ By default, the Method Editoris a
docked window. See the online Help
for more information on floating and
docking windows.

iiiExercisel, where "iii" are
your initials.
[E] Agilent MassHunter Qualitative Analysis 10.0 - Default.m — u] x
File Launch Edit View Find Idertify Spectra Chromatograms Method Actions Configuration Tools Help
BEHES K- 9-0-LEBRE A MM AR BIHEL Mavigator View [BY Compounds View
[ sample Table: Test_SM&0.d x [\ chiomatogram Results X
HeBa 2ot QWY ¢ SA0C 1 -bIALKS R |
Results Acquisition §102 [+ESI TIC SIM Test_SIMBOd
Flags  FileName  Sample Name Sample Position Instrument Mame Acquisition Time Acquisit e 1
» Test_SIME0.d Testmix- 10ppm  P1-A6 4425/2006 7:44:29 AN (UTC-08:00)  Testmix 14
034
4 [} 3
084
A pata Navigator X azl
06
Sort by Data Flle v o5
~ Test_SIM&0.d
=l [y Chromatograms 044
WA+ TIC SI 03l
Spectra
" 024
Background Spectra
Compounds 014
ol
[ Method Editor: Additional Chromatograms x 0z 04 08 08 1 12 14 16 18 2 22 24
Counts [%) vs. Acquisition Time min]
@ = HBE 9 ® - ¥ bdactidditional Chromatagrams * L Ms Spectrum Results %
= Method Automation Defined chromatograms W E o o "
2ot Q%W ¥ M OC T -l WAL %B%
Workflow A fdd
Agditional Chromatograms A - iR
Repart:
epars Delete
Export
Chromatogram definition
[= Chromatograms nlegiale when
Type: | BPC * M edracted
Integrate (Ms)
WS Chromatogram  Advanced  Excluded Masses
Smaoth
Excluds Mass(es) MS level s “ Polaiity: | Postive
Caleulate Signal-to-Moise Scans: Selected ion monitor ~
Extraction Data Format méz of interest: Any
A DelayTine mavdeek [ ]
[# Spectia
v
< >
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Exercise 1 - Develop an acquisition method

Steps

Detailed Instructions

Comments

d If necessary, click Additional
Chromatograms in the Method
Automation section of the Method
Explorer.

e To delete the base peak chromatogram,
click Delete in the Method Editor
window.

f Select EIC for the Chromatogram
Definition Type,

g Clear the Integrate when extracted
check box.

h Onthe MS Chromatogram tab, make
sure MS Level is set to All and Scans is
set to All scan types.

i Type271 asthe m/z value.

j Click Add.

k Repeat step iand step j for the other
precursor ions, 279, 285 and 311.

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

m Save the method as
iiiExercisel.m.

n Click Save.

+ The default Method Editor list
selection after installation is Method
Automation > Workflows.

* When you are defining
chromatograms, instead of deleting
the Defined chromatogram, you can
select EIC. Then, you enter the m/z
value and click Change.

@M!lhﬂd Editor: Additional Chromatograms

@2 E 9 ® - (B Exract Additional Chromatograms =

Reports

Export

(= Method Automation Defined chromatograms
+EIC 271.0m/2) Al A
Workflow A | |-EC @M90ma) Al Add
AdditionalChramatagrams A | [nor2es0m/z Al . h
ange

Delete

Chromatogram definition
=l Chromatograms

Extraction Data Format e e

Adjust Delay Time

Spectra

Integrate (5] Tope [BE ¥ Oeaacted
Smoath MS Chromatogram  Advanced Excluded Masses

Exclude Mass(es) M3 level Al - Polarlty. | Postive
Calculate Signal-to-Naise o P i

/2 valels) 3110

[] Merge multiple masses nto one chromatogram

Integrate when
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Exercise 1 - Develop an acquisition method

Steps

Detailed Instructions Comments

4

Extract the chromatogram for the
data file and view the resullts.
Make sure you can see all five
chromatograms, the TIC and four
ElCs.

a Click Runonthe Method Editortoolbarto  * You can also click the

run the Extract Additional Chromatograms > Extract Additional
Chromatogram command. Chromatograms command to extract
the defined chromatograms.

@ Method Editor: Additional Chromatograms

= B Ia L sl e B WAdditional Chromatograms ~

To see the TIC and four EICs, click the
arrow next to the Maximum Number of
List Panes button on 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.

/\ chromatogram Results x

2ot QW € EADCH oA, H%RE A = 5
102 +ESI TIC SIM Test_SIMBDd
o

%102 |+ESIEICI271.01 5IM Test SIME0d
i

0

%102 |+ESIEICI273.0) SIM Test SIME0.d
i

B oD o om o oW
4] il

102 |+ESI EIC(285.0) SIM Test_SIM50.d
1 SN 1

102 [+ESIEIC[311.0) SIM Test_SIME0.d
! 1

o1 0z 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24
Counts [%) vs. Acauisition Time (i)

24

MassHunter for Triple Quad LC/MS Familiarization Guide



2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments
5 Extract the remaining ion a Select Workflow from the Method + The Qualitative Analysis Method
chromatograms automatically. Automation section in the Method Editor. Editor lets you define actions to be

Extract Defined Chromatograms
should be the default action for
Assign File Open Actions.

Open the remaining data files,
Test_SIM80.d through
Test_SIM220.d.

Close the Method Explorer.

b Select Custom for the Workflow.

performed automatically upon

¢ Make sure that Actions to be run list only opening a data file(s).
contains Extract Additional

Chromatograms.

= Method Automation
Warkfl o

Additional Chromatograms
Reports

Export

=l Chromatograms
Integrate [M5]

Smooth

Exclude Mass[es]
Calculate Signal-to-Moise
Extraction Data Farmat

Adjust Delay Time

Spectra

= Method Editor: Workflow

@ EFEE 9™ (B RunMethod Workflow ~

A

A Options  Time Range(s)
whorkflow Custom =

Available actions

.
Comelate TIC with MFE Compounds

Comelate UV Chromatograms with Compounds

Delete All Previous Results

Delete Find Compounds Results

Export All Chromatograms to CSV Files

Export All Deconvoluted Spectra to CSV Files

Export All Integration Results to CSV Files

Export to CEF

Export to CSV

Extract Additional Chromatograms A

-
Actions to be n

Extract Additional Chromatograms A

d Click File > Open Data File.
The system displays the Open Data

File dialog box.

e Select the data files to be opened,
Test_SIM80.d through Test_SIM220.d.

f Mark the Run method workflow check
box (lower left corner).
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2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments
] Open DataFile *
Look ir: Test example j Q (3 ek
Bl GuantResults Test
L@ i Test_SIM100.d < Test
Recentltems | [ Test_SIM140.d [ Test
s Test_SIM180d
 Test_SIM220.d
Ej 1 Test_SIMB0d
Documents j Test_SIM80d
; Testmix01.d
_ ] TestmixMRM_10.d
’\_'  TestmixMAM_15.d
Daskta ] TestmixMRM_20.d
" | Testmix MRM_25.d
+ TestmixMRM_30.d
= 1 TestmixMRM_35d
m
This PC < id
File name: "Test_SIM100.d" "Test_SIM140.d" "Test_SIM180d" - Open
: Files of type: | Data Files {"d} w Cancel
Network.
Help
Options
Sample Information
Sample Name :
®) Use cument method User Name

Sample Pogition :

Dacnpllun
q

un method workflow |
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Exercise 1 - Develop an acquisition method

Steps

Detailed Instructions

Comments

9

Click Open.

The Qualitative Analysis program
displays all the EICs for the data
selected data file.

Select all data files in the Sample Table
window.

To close the Method Editor and MS
Spectrum Results windows, click the Xin
the upper right corner of each window.

You can instead click View > Method
Editor, and View > MS Spectrum
Results.

[ Sample Tabile: Test SIS0
- jCE- ¥ Y

Results
Flags  Paebame  Sample Mame
* Test SIMGD.A  Testmic. 10ppm
Test SIMICOA Testmix- 10pem
Teit SIM1404 Tesbmix» 1ppm
Tast G180 Taibaix - 10ppem
Tet_SIMIXLA Testmbc- 10ppm
Teat im0 Testmbe- 10ppm

4 Daka Mavigabon

EE
Sent by Dl Fe
Test_sIMEDD
= & Chromatograms

i < TIC SN
e ¥ BT i
3 e v EICRTIN SIM
o o & BRSO SIM
w M o BRDILON S
ipean
Background Tpetsy
Compounds

[Fest_siMico.d]

= i Chromatograms

il + TIC 51N
o e BT i
57 v EICRTIN SIM
o EXCEES0 5IM
e BRI S
iptan
Background Tpetsy

Compounds

Teat_SIM140d

= & Chromatograms
il + TIC 51N
e ¥ BT i
i v EICRTOON S
o o & BRSO SIM
w M o BRDILON S
ipean
Background Tpetsy
Compounds

Teat SIM1B0

= i Chromatograms
il + TIC 51N
i e o ERCEITT.0Y 0
W o e EORTIO SIM

B atent MassHunber Chusitateee Analysis 100 - pihExereise.m

Acquisition

Sample Position Acquisition Time

Ploas AV25/E006 TS AM (UTC.0600)
186 /2572006 T115D4 AM AUTC-0S00)
1A 4257006 7:30:1 AM RUATC.0520)
w185 /2S00 1:25:78 AM ATE. O8]
PG ARG KA AN UTE D620
Ploas A/257006 14540 AM (UTC-0610)

Fie Laurch Edt View Find Merafy Spectrs Chromategrams Methed Actions Configuration Tool: Melp
SEHdOS O -0 FRRBE A DM Lok GS [ ewsorview B compounds view

® [\ Chenmalogram Reslts
cht QR ¢ 5400

- WIAZELS %

AIDE SEH TIC EIM Teat_SIME0
Acqusition Method 1
TestmtcSIMEm
TestmecSIMI0Om L
TestmbcSIM140m e
TastmecIM B0
TestmbEIMEM 04
TestmirSiMi0m 52 /\ _//\
oL —_— —
A0 |45 EICIZ71.0) SIM Teat_SMB0d
kS L
[E
i L3
= 04
0z
0% [+ESEICTZ70] 51 Test_SMEDd
1
1 Ia
[ 1
[ [
|
L o
04 \
[F3 \

651 EICE311,0) §1M Tast_SIMB0d

wps
1
i
0# |
0E- || ||
04 |
|
02 1
N
a2 o e ns 1 1.2 14 16 18 5 22 24
- Counts %] ve. Acquition Time (min] v
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2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments

6 Select the fragmentor voltage that a Inthe Data Navigator window, highlight ~ « You press the Ctrl key to be able to

produces the maximum response the EICs for 271.0 m/z. select multiple objects from the Data
for each of the precursor ions. b Click Show only the highlighted items Navigator window.
Close the data files after you |in the Data Navigator window. + You press the Shift key to be able to
determine the optimum voltage. Only the 271 m/z check boxes are select a group of objects.
now marked. A fragmentor voltage of 100 should
¢ Look at the relative intensities of each be sufficient for each precursor ion.
peak to determine which fragmentor » You can now determine the product
voltage setting will be best to use for the jons that are available for the
271 precursor. multiple-reaction monitoring
experiments to maximize sensitivity
for the analysis
H- sty Anabynin 100 [= T

| Pt Lsarch L3k View Find loimtfy Spctrs Cheomatograme Method Acbors Corfigurston Toolt Walp
BEHOS h--0-FRBRT AN L aRGHES I8 mgevien [l Compoundsvies

| il Bae Bt S % S Chesmalog s Resy x|
BHeB vot QAW Y SAloc HIALS B%eRM;

ap? [-esinoz ek 4
1

You can overlay the
chromatograms by
clicking the Overlaid
mode button on the
Chromatogram Results
toolbar.

- -'/-_ h
n-—z‘_' =44 — —n T
d Repeat step a through step c for the + Click Method > Save or Method >
other three base peaks or precursor ions. Save As to save the method changes.
e Click File > Close All. » Clickan EIC in the Data Navigator

f Click No in the Save dialog box. 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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2 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
iiiTestmixPI_xx.m, whereii
are your initials and xx is the
collision energy.

a

b

Cc

Click the QQQ tab in the Method Editor
window.

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

Enter MS parameters, making sure the
Collision Energy is setto 15 and the
Fragmentor voltage is set to the

optimum voltage determined in Task 3.

Save the method as
1iiTestmixPI_15.m.

Repeat step ¢ and step d for collision
energies of 30 and 45.

When you change the Scan Type in
the Time Segments table, the Scan
segments table is reset. 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.

Ture fle Stop v Acquisition | source | creomatngrne | mstument | Dugnosties
[shanes TUNE XML & Mo lmitths Pumg Scan segments
T, & © L Segment Hame Precursor lon M52 From M52To SconTime  Fiogmenior | CollsionCnesgy | CellAccelerstor Viokege Polarty
_J‘ e Compurd] ] ) ) =) 18 7|Postre
o #oarce Tie Mg Compural? E=3 5 = Erl 1" 7 |Postren
T D Pesrit |35 mn Compurati E2) [ 0| 1) 15 7|Posinen
Compundd [ | El 0 E 15 7 |Postive
— 1 1 1 1 | 1 I
Stan o Dol | Delo | o
" ScanType D Wahve EMV [+ EMV [ Sloced
w1 O[Fodation | ToMs [ o @
Scan parameters
Step size: [ar =]
[ [Frofie =
2 cyclesls [ mefiyche —
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2 Exercise 1 - Develop an acquisition method

Steps

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

Detailed Instructions

a
b

Cc

Click the Worklist tab.
Add three samples to the worklist for
collision energies 15, 30, and 45.
Mark the check box to the left of the
Sample Name for each sample you are
adding.
Start the worklist.

Click Worklist > Run.

Click on the main toolbar.

Click | on the worklist toolbar.

Comments

+ This step is optional because you can
determine the product ion masses
from the data files shipped with the
system.

+ Usetheinstructions in Step 2 of “Task
3. Find optimum fragmentor voltage
for maximum response” on page 19
to set up the worklist.

30
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2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments

3 Set up a qualitative method to a Click Open Data File on the toolbar. + The Qualitative Analysis program
integrate and extract product ion b Select TestmixPI_15.d. should already be open and contain
spectra. ¢ Clear the Run method workflow check iiiExercise1.m as the method.

Use the data files TestmixPI_xx.d,
where xx is the collision energy,or  d
your own data files,

box, and click Open.
Make sure the Method Editor window is
displayed; otherwise, click Method

iiiTestmixPl_xx.d. Editor. @

Open Method Explorer and

Method Editor. e Inthe Method Automation section in the
Use TICs set up for MS/MS, Method Editor window, select Additional

product ion and each of the Chromatograms.

precursor ions 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 list in the

maximum number of peaks has
been limited to the largest 100
peaks.

Chromatogram definition section.
For MS level, select MS/MS.

Mark the Do cycle sum check box.
For Scans, select Product ion.

h
i
Add the ability to integrate and j
extract peak spectra to the file k For Precursorion m/z,type 271.
actions run upon data opening. | Click Add.
Save the changes to the current m Repeat step j and step k for each ion.
method.

@M!lhﬂd Editor: Additional Chromatograms x

ABEE 9-®-

= Method Automation A

(¥ Estract Additional Chromatograms ~

Defined chromatograms

p— T r s T
Additional Chromatograms & = Changs
Reports T Delets
Export
E— Chromatogram defintion

Tope: | TIC v Dle”:t??':?:ﬂwm

Spectra A
MS Chromatogram  Advanced = Excluded Masses

MS level MS/MS Polatity: | Positive v
Sizans Product ion ~
Rescemimars
iz valuels) M0

Do cycls sum
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2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments
n In the Chromatogram section, click + These data files contain MS/MS data,
Integrate (MS/MS). so you need to change the
o Select MS/MS as the Integrator parameters in the Integrate (MS/MS)
selection, if necessary. section. If the data file contained only

MS data, you would need to change
the parameters in the Integrate (MS)

section.
[ Method Editor: Integrate (MS/MS) x
2 EER 9™ - (¥ Integrate Chromatogram ~
Method Automation & | & Integrator  Sutabiity Peak Fiters Results
Integrator selection ~
= Chromatograms
MS/MS v A
Integrate (MS/MS) A
Smacth Options
Exclude Mass(es) This is @ parameterless integrator
Calculate Signal-to-Naise
Extraction Data Format
Adjust Delay Time
Spectia A
v
< >

Figure 3. Integrate (MS/MS) > Integrator Tab

p Clickthe 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!lhﬂd Editor: Integrate (MS{MS) x

e EE 9 ™ ® ntegrate Chromatagram ~
Method Automation A& A Integrator  Sutabiity A Peak Fiters Results

= Chromatograms Fiter on
(O Peak height (®) Peak area
Integrate (Ms/Ms) A
Smooth
= 10000 it
Exclude Mass(es) > counts
= =l =
Calculate Signal-to-Moise = 20 % of largest peak
Extraction Data Format Area fiters
[ Absolute area >= 10000 counts

Adjust Delay Time
[ Relative area - 1.000] % of largest peak
Spectra A B

Maximum number of peaks

[ Limit {by helght to the largest A,

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

Steps Detailed Instructions Comments

q Click Workflow in the Method
Automation section.

r Select Integrate and extract peak
spectra from the Available actions list
and click == to add this to

Actions to be run.

[Z Method Editor: Workflow

@2 EE 9™ O RunMethod Workflow ~

(= Method Automation Options ' Time Rangels)

Worklow
Workflow Custom =
Additional Chromatograms &

Reports Available actions
Export Conelate TIC with Find by Intearatio =
Camelate TIC with MFE Compounds
S — Cormslete U Chromatograms with Compounds
Delete Al Previous Resuts
Delete Find Compounds Resuts
[ncearate his/bs) ES Export Al Chromatograms to CSV Files
i Export Al Deconvoluted Spectrato CSV Fies
Export Al Integration Resuts to C5V Fies
Exclude Mass(es) gsgﬁ:g gg\ﬁ
Export to MGF v

Calculate Signal-to-Moise

Extraction Data Format -

Actions to be 1un

Adjust Delay Time
Extract Additional Chromatograms

G A Intearate and Extract Peak Spectra

Figure 5. Method Automation > Workflow tab

s To apply the changes to the current
method, iilExercise1.m, click Save
Method @ .

You can also click Method > Save.
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2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments

4 Runthe qualitative analysis workflow a On the Method Editor toolbar, click Run + The program first extracts the product
on the current data file. ™ ion chromatograms for each
b Close the Method Editor window. 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.

[ Agilent MassHunter Qualitative Analysis 10.0 - pfhExercisel.m — m] x
File Launch Edit Wiew Find Identify Spectra Chromatograms Method Actions Configuration Tools Help
BEHES K- 9-0-LBERE A MM AR BIHBEL Mavigator View [BY Compounds View
[ sample Table: TestmixP1_15.d x [\ chiomatogram Results X
- JRCH -3 -1 2ot QWY ¢ 549005 - HELAS K |
Results Acquisition ¥102 |+ES| TIC Product lon [311.0 > *) TestmixPl_15.d
Flags File Mame Sample Mame  Sample Position Acquisition Time Acquisition Method g 2000 1
» TestmixPl_15.d Testmix Pl Scan  P1-46 4425/2006 1:18:52 PM [UTC-06:00]  Testmix_PI_15.m i
0.9
0.84
074
o 3 064
“ Data Navigator x a5
04
Sart by Data File v 0.34
=l TestmixPl_15.d 0.2
=l [ Chromatograms 01l
A + TIC Product lan (- *4
(A7 £ T Product on @713 =T s T T 6o
Wi/, + TIC Froduct lon 278.0-> =) Counts %) vs. Acquisition Time [min)
Wl £\, + TIC Praduct lon (2850 -+ *¥)
/W + TIC Product lon (311.0 - ¥4 l1 M$ Spectrum Results x
= [y Spectra - R =
il + Product lan: (rt: 04H0-0.488 min] (271.0-> * 2ot QBYW ¢ A - WAL HB%YE
WLl + Product [an:1 (rt; 2,221-2.457 min) (271.0-> *% %104 |+ESI Product lonc1 it 0.410-0.489 min, B scans] (271.0 - ™) TestmizPl_15.d fa)
Ll + Product lon:2 [rt: 1.059-1.280 min] [279.0-> *¥) LR
Ll + Product om:2 (rt: 2,193-2.445 min) 279.0-= **| b
il + Product lan:3 (rt: 0.764-0.906 min [285.0-= *4 2 = =% 3 E
il Ll + Product lon:3 [rt: 1.81%2.449 min] [285.0-> *¥) o s 5 h ’|: hd Iy
v i i+ Product lanid [t 2,170-2.264 min) 3110 *] #1038 [+ESI Product lanc1 [t 2.221-2.457 min, 16 scans) (271.0 -> ) TestmizPl_15.d
Background Specta
Compounds 1] o - o wn m -
JEl%s 7.8 jBISPE sesalayE s
#104 |+ES| Product lonc2 (it 1.0658-1.280 min, 15 scans) (279.0 -» ™| TestmixPl_15.d
54 o -
L P = B & T8 &
JiBEFo8E 5 | & 1
B0 ®) 00 10 140 160D 180 200 20 240 260 280 300 320
Counts vs. Mass-+to-Charge [m/z) v
Figure 6. Results for integration and extraction of peak spectra.
5 Run the workflow on the remaining a Click File > Open Data File. + After the data files open, the
product ion data files. The system displays the Open Data Qualitative Analysis method first
Use the example files, File dialog box. extracts the product ion
TestmixPl_xx.d. b Hold the Ctrl key and select the two data chromatograms for each precursor
files TestmixPI_30.d, and jon.
TestmixPI_45.d. + Next, it integrates each total ion
¢ Mark the Run method workflow check chromatogram and extracts peak
box in the Open Data File dialog box, and spectra from each integrated peak.

click Open.
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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

b

In the Sample Table window, select all
data files.

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

Click Show only the highlighted items
|on the Data Navigator toolbar.

Click View > MS Spectrum Peak List 1.

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

Repeat steps b to e 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 Compound4 would be 271.0
>155.7 when the collision energy is
around 15 V.

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

o L + Product lonid [t 2170-2,264 mir) (311.0-» *)
Background Spectr
Compounds
- TestmiPI_30.d
=l Chromatograms
S+ TIC Product lan (7 -= *)
Py + TIE Product lon (271.0-= *)
S+ TIC Product lon (279.0-> ™
Fuy + TIE Product lon (285.0-x *)
/1 * TIE Product lon (311.8-= ™)
= [ Spectra
Lt + Product lon:1 [rt: 0.376-0.441 min] (271.0-= *)
+ Product [on:2 [rt: 1.044-1.248 min] (2790 > *]
Lt + Proguct lon:3 [rt: 0.544-0,591 min] (285.0-> )
1 (i
I

m

it + Product 1om:3 [rt: 0.635-0.611 mir (265.0- )
2 Lt + Product lon:d frt: 2091-2,201 mir) (311.0-> +
Background spectra
Compounds
= TestmixFI_45.d
= W Chromatograms

Py + TIE Froduct lon [ -» *] ~

1L MS Spectrum Results

2ol QYW ¢ A vl ML %% Rl Do
i ets most
104 [+ES| Product lond (1t 2.170-2.264 min. 7 scans) (311.0 - ™) TestmiaPl_15.d -
895 80214
r~ @
5 i E1 975 Bt 2
e wn = T = = =
@ ooE &g = G g W01 610114
0 e 76629
¥104 [+ESI Product loné (it 2.0912.201 min, 8 scans) (311.0 > *) TestmisPI_30.d TR
= w z L
= 1266 290628 2
o P -
wy o < = o S o7 1403 128471 2z
FENE S8 Ll n 8 mHE
0 N e A 3 1557 eest14 2
4104 |+ES Product lord (it 21382233 min, 7 scans) (31105 ™) TestmiaPl_¢5.d 72| 153986
3 = 27 a2
| 3
-+ [ o EE b 2181 882157
g LEIBLE 25 g8
0 " ol 1 b s 251 755329
€0 &) 100 120 140 180 180 200 230 240 280 280 300 08 e -
A >

[ Agilent MassHunter Qualitative Analysis 100 - pfhExercisel.m - O X
File Launch Edit View Find ldentify Spectra Chromstograms Method Actions Configuration Teols Help
= E - & a9 EAERE A DLW AR Ee Mavigatar Wiew Compounds Wiew
(iisample Table: TestmixP1_15.d x /A chromatogram Results x
HoBa 2ol QY ¥ XA DC5 ~MIlAAS BBRE A= 5
Results Acquisition 302 [+ES| TIC Product lon (311.0 - *) TestmixP|_45.d
Flags FileMame  Sample Name Sample Pasition Acquisit 11 2204 1
» TestmixPl_15.d  Testmiz Pl Scan  P1-A8 4/25/2006 1:18:5 1
TestmixPl_30.d  Testmix Pl Scan  P1-A& 425/2006 1:24:0 09
TestmixPl_d45.d  Testmix Pl Scan  P1-A& A25/2006 1:29:1 08
4 [} » o
06
A Data Navigator x s
4
Sort by Data File v 03
iy + Product lan: frt: 2,221-2,457 min) (271.0-> *4 F 02
Ul + Product lon:2 [rt: 1,051,280 min) (278.0-> *4 o1
Wiy + Product lon:2 frt: 2.195-2,445 min] (278.0-> *4 N A
A+ Produc lon:3 (10 7610506 mi) (2850 =) 01 02 03 04 05 06 07 08 09 1 11 T2 13 14 15 16 17 18 18 2 21 22 23 24
Uiy + Product lon:s frt: 15152448 min) (265.0-> *4 g - " Gounts (%] vs. Acquisiion Time (min) g -
e

x 1lt;MS Peaks One: + Product L. X

=
VRAbUNdTRITHRS L

Courts vs. Mass-o-Charge (m/2)

9
and click Close when the dialog box

Click Close Data File on the main toolbar,

containing the list of data files pops up.

+ The product ions appear to be:
Compound1-311.0>155.7
Compound? -285.0 > 155.7
Compound3-279.0>185.7
Compound4-271.0>155.7
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2 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 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
iiiTestmix_MRM_xx.m,
where jii are your initials and xx is
the collision energy.

Tune fie Shop biner

[Rres TONERIL | @ Holkbths Puno
wowe.| & || O =l
o sousce Tieme fitwing
Esl - 7 Pockwidh [003 mn
T vegrmenis.
o | S ScanType | DivVabe l?&e\f*r»l FEng Stored

w1 0| MM TaMs {[] o

[4.67 cycheals (140 madoyche

a
b
c

Click the QQQ tab.

Set Scan Type to MRM.

Enter MS parameters for your sample
except for the collision energy value.

In the collision energy column, type 1 0
for each compound.

Save the method as
iiiTestmix_MRM_10.m.

Repeat step d and step e for collision
energies of 15, 20, 25, 30 and 35. Save
the methods as
1iiTestmix_MRM_xx.m, Whereiiiare
your initials and xx is the collision energy.

Acquinition | source | comsisgren | mstment | tagnosscs

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

Sean segrments
Compound Gaop | ConpoundMame | 1STD? | Precusorlon ' | M51Res  Production © MS2Fes | Dwel | Fiagmentss | Colsion Enengy ""'3;;"" Foarty
» Componard] [ 1 umt 1557 Ut P 10 10 7|Posie
|Compoundz r 205U 1557 |Unk 0| 100[ 1] 7 |Postive
Componrdd | 273 |unt 1857 |Unt 50/ ) 10 7 |Pusie
|Compourat r 271 Ut 1558 Uri 50 100] 10] 7| Posiive
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2 Exercise 1 - Develop an acquisition method

Steps

2 Set up and run the worklist (optional).

Specify the data files as
1iiTestmixMRM_xx.d, where
fii are your initials and xx is the
collision energy.

3 Compare the compound transition
intensities at different collision
energies.

Open the MRM data files:
TestmixMRM_10.d
TestmixMRM_15.d
TestmixMRM_20.d
TestmixMRM_25.d
TestmixMRM_30.d
TestmixMRM_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 this in
Overlaid Mode with all the MRM
chromatograms.)

Close the data files but don't save
results.

Refer to Table 4 on page 38 for
optimal method settings for each
compound.

Detailed Instructions

a Click the Worklist tab. .
b 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 sample youare  «
adding.
d Start the worklist.
Click Worklist > Run.

Click on the main toolbar.

Click | on the worklist toolbar.

a Open the Qualitative Analysis program. -«

b Clear the Run method workflow check
box.

¢ Select the MRM data files and click
Open.

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.

Comments

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. Find optimum fragmentor voltage
for maximum response” on page 19
to set up the worklist.

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 open this
dialog box.

Extract Chromatograms

List of opened data files

TestmixbRk_10.d
TestmizkRM_15.d
TestrizMRk_20.d
TestmixbdRb_25.d
TestmizhRk_30.d
TestrizMRM_35.d

Type: | MRM

M5 lewel: M5/MS

Scang

A WS Chromatogram  Advanced  Excluded Masses
v | A Polariy:

Multiple reaction monitor

Integrate when
VA extracted

Postive ~ A

~la

Transition: Al

> |

Cancel
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2 Exercise 1 - Develop an acquisition method

Steps Detailed Instructions Comments
h Click Overlaid Mode 4 |. » Compare the colors shown in
i Compare peak intensities for each Chromatogram Results with the color
compound transition in each data file in next to the MRM transition name in
the Chromatogram Results window. 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.

x

P4 Data Navigator /A Chromatogram Results X

2ot QY Y M OC HELKEES R%%E & S Mnus i)

Sort by Data File Y1 x108 |suffamethizole: +ES|MRM Ereg=380 0V CID@35.0 (2710 -> 155.8) TestmixhiRM_354
= TestmixMRM_10 El it |
=i [ Chromatograms
1A = TIC MRM [ > **)

£
38

./, Compoundi: = MRM (3110 -» 1557) 34
¥/ Compound2: - MRM (2850 > 155.7) 3 3z
/1% Compoundd: + MRM (2710 > 1553) 3 3

Wi/\n Compund3: = MRM (279.0 == 185.7)
[ Spectra
Background Spectra
[] Compounds
=) TestmixMRM_15d
1. bl Chromatograms
CIAA + TIC MRM (* > %)
v\ Compoundi:= MRM (3110 > 155.7)
Wi/ Compound: + MRM (2710 -> 155.3)
Il /7. Compund2: + MRM (2850 > 155.7)
/1 Compund3:+ MRM {2790 > 1857)
Spectra
] Background Specira
[] Compounds
[ TestmixMRM_20.d

= [l Chromatograms

[/ = TICMRM (% > %) L T R R O e S e T T T T

A G + MRM (271.0 -> 155.8) bal] Counts vs. Acquisition Time (min)
Unless you decide to acquire MRMs * You now have all the information you
at lower collision energies, you should need to do an MRM acquisition
find that the optimal method settings experiment of the test mixture.
for the example files are as shown in Consider doing at least one more run
Table 4. with those settings.

j Click Close Data File on the main toolbar,
and click Close when the Close Data File
dialog box appears.

Table 4 Compounds and Collision Energy

Compounds MRM Transition Collision Energy (V)
Compound1 311.0>1557 15
Compound?2 285.0>155.7 10
Compound3 279.0>185.7 15
Compound4 271.0>155.8 10
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Exercise 2 — Develop a Dynamic MRM method

Task 1. Create a batch file from an existing MRM data file 39

Task 2. Print a report in the Quantitative Analysis program 42
Task 3. Create a Dynamic MRM method using Update dMRM 43
Task 4. Create a Dynamic MRM method from an MRM method 45

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

Task 1, Task 2, and Task 3 are the main tasks.

Task 4 tells you how to easily create a Dynamic MRM method from an existing
MRM method.

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

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

Steps Detailed Instructions Comments
1 Open the Quantitative Analysis a Double-click the QQQ Quantitative + The file TestmixMRM_10.d is on the
program and create a batch file with Analysis icon. installation disk in the \Support\Data
one sample file, TestmixMRM_10.d. b Click File > New Batch. folder. Copy this entire folder to the \
Copy the data file ¢ Navigate to the \MassHunter\Data\ MassHunter\Data\MRM_to_DMRM
TestmixMRM_10.d from the MRM_to_DMRM folder. folder.
installation media to the \ d TypeMRM_ to_ DMRM in the File

MassHunter\Data

\MRM_to_DMRM folder.

name text box.

e Click Open.

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

g Select the file TestmixMRM_10.d.

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

Steps

Detailed Instructions

Comments

2 Create a method 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

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

Select the TestmixMRM_10.d data file.
Click Open.

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

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

Enter A1 inthe Level columnand 10 in
the Conc. column.

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
Manual Setup Tasks section in the
Method Tasks pane.

Set Curve Fit to Linear for all
compounds.

Set CF Origin to Include for all
compounds.

Set CF Weight to None for all
compounds.

+ 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.

» The compound 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.

40
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3 Exercise 2 — Develop a Dynamic MRM method

Steps Detailed Instructions Comments
. Qe0-1 ==
File Edit View Anahae Method I.Imlm Libeary  Report Twls Help
Y By M| G (L3 Ansheearch <) @ | Lavour BB OB B @0 (B B3] Restore Defai Lyyout
Medbead Tasks - % [Histhod Table - %
New / Open Method Time Segment: 4= <All> - = | Compound: [ Compoundl = (2 | Resst Toble View
Workdlow Samps
Method Setup Tasks Hame | owaFie Tiwe Level ficn Metod Fle | Ao, Daie-Time
A UEM CompoondSehe | TostmataRu_1_ | TestmoatiM_1_ | |
M Petantion Time Setup £
) Nane s Teansiien, Sean Tiee CF Dign CF Wiight
IS0 Sehn » | Compoundt 1| M0 1557 pans Target | Linear Ignere [=] Mone
7 Concantaion Sehp Compourd? 1[28505 187 | Meu Targer Linear Ignere Naone
Compound3 DI EN ] Targen Linear Ignere Hone
T Ouslir Seop Compourdd 102158 | MR Taget Linew Igneee Hane
3 Cabbaabor Cuavm Sty s = —
Gtk Setu Woa | N | Mo A - Ggnal cHones = | M of panes 2 i Wl £

Shve / Euit

B Vaiate

i)

0z 03

||| MRH [ 55 ] TncteaMRM_T0d

| E o+

. u

W See N
Save da

&

< L M

Marnsal Setup Tasks 4

Oustlier Setups Tasks *

2

Audvarsced Tasks )

ds ds 05 dr o8 09 1 a1 12 13 1%

15 16 17

72 23 24
Auepitition Tve jfrini]

Te 19 21

Compound Informatien,

[#]e ¢+ & =

& = [A]E[m]e | A

+ MAM (21202302 mn. 50 scana) (311.0 & ™) TewmodR.

!

wins] 1567
B

7
B
5
4
3
Fl
1
0

mao
+

4 Verify method and then save the

method and apply the method to the

batch.

5 Analyze and save the batch.

o o

Q 0o a0

o

* MRM [311.0 > 155.7) TestmadAM_10.4 MO 1567

s 2213 min, ﬂum*
a3 & 55
5 5
a5 a5
4 i
8 5
3 3
25 25
2 2
15 15
1 1
s 05
04 04

A 1 ——r—

1314 15161710819 2 21 222324 1314151617 1813 2 21222324
Acouston Tme ||

Click Method > Validate.

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

Click Method > Save As.

Enter MRM__ to_ DMRM.

Click Save.

Click Method > Exit.

(optional) Click Analyze in the Apply
Method dialog box.

Click Yes to apply the method to the
batch.

Click Analyze > Analyze Batch.
Click File > Save Batch.

Benuesiion Time |mn)

LI ETIEEETIETETN
Mas-toChange mz]

& Compounds |4 bt 151D [ inkal] KBS Admn

+ Inthe Apply Method dialog box, you

can click Analyze to automatically
start additional batch processing.
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3 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 the MRM_to_DMRM.xltx 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 Printareport using the template
MRM_to_DMRM xltx.

2 Check the status of the report using
the Queue Viewer program.

a
b

— - g

o o

Click File > Save Batch.

Click Report > Generate.

The system displays the Generate
Report dialog box.

Select the Report folder. This folder
name will be used in the next task.
Select the Report method.

Click Edit. The Report Method Edit dialog
box opens.

Click the Results tab. Click Yes Always
generate results file.

Click Save & Exit.

Mark All samples.

Mark All compounds.

Click OK.

Click Report > Queue Viewer.
Wait for the report to finish printing.
Close the Task Queue Viewer program.

» Copy the MRM_to_DMRM.xltx
template from the \Support\Data
folder on the installation disk.

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.

Generate Report

Batch file:
Batch folder: C:\MassHunter\Data \MRM_to DMRM\,
Batch file MRM_to_DMRM batch bin

Report folder:

Report method

C:\MassHunter\Data\MRM_to_DMRM\QuantRepors\MRM_to_DMR

C:\MassHunter\Report Templates*Quant\en-US'Letter\ESTD! Resuts_NoGraphics'\MI

[ Report Method Edt - QuantMethad_NoGraphics.m
File  Edit

0 B i B |9 ]

=

Templates| Fesuts | Gmphica sestinga
Instrument ype:

(aaa 7]
Generale report resulls (reporl resulls xmi)

Mo

[ choose.. | [ New

) [ Eit

& Yes

Samples/Compounds

Allsamples

Generate:

@ Generate reports now

©) Queue report task

Aways generste resuts fle

Mo
Newver generate resuts fie

Genemtr reaits fie onky when Earel report tempintes are srlected

Save & Bt
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3 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 Update MRM Method dialog box.

Steps

Detailed Instructions

Comments

1 Open the method a Click File > Open > Method. In this example, the batch is in the
iiiTestmix _/MRM_10.mand saveitto b Select the jiiTestmix_”MRM_10.m \MassHunter\Data\

a new name with the format method. Click OK. MRM_to_DMRM folder.
iiiTestmix_ddMRM.m, where jii are c Click Method > Save As.
your initials. d Type the new method name with the

format iiiTestmix_.dAMRM.m.

2 Change the method to a dynamic a Click the Acquisition tabinthe QQQtab  + The Dynamic MRM Update tool
MRM method with the same in the Method Editor window. automatically sets the Scan type to
compounds. You can either use a b Right-click the Scan segments table and 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
jiiTestmix_lMRM_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.
ES:JTRTU:;T”Q' = - You can update the compounds in the Scan
G\ MassHuniter\Data\ MRV _to_DMRM\MRM_to_DVRMm = segments table by usinga QQQ datafileora
oo BT e iirasia ) Quantitative analysis report folder.
Pesk abundance threshold: |50 [¥ Update retention time window
Cycle time: 500  ms RT vindow threshold: 175 [Minutes =]
Scale factor: N o )
—— If you select a Quantitative analysis report
I e beit e Ve folder, you need to make sure to generate the
Height percert B @ Retentionime " FisHIt results file. See “Task 2. Print a report in the
Seelefecor - :’“‘H‘ ',fu‘: m Quantitative Analysis program” on page 42
Sc.,d - to learn how to always generate the results file.
Restore Defaults 0K Cancel
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3 Exercise 2 — Develop a Dynamic MRM method

Steps Detailed Instructions Comments
Tunes fie Stop ine Acquiition | Souce | Cuometogram | Wstrument | Diegrosics |
[tz TUNE 3L @ Noliit/As Puse: Suan vz
Brows..| & [l F: L Compeurd Gioup | Campound Mame * | 15TDT Precuserlon ™| MS1 fles | Productlon ©| M52 Res ”'I:Il'u"' Detanet] Fragmernon 'i‘::':v" e )
= T Conpourd] r anu 1567 Ure I 100 10| 7| Pustore
S ) ) 3 Conpourdz r 25| Ursk 1557 Urd [ 00 10| 7 Fustore
L z P Peskwidh 003 m Compound r 279|Urie 1657 Urit [ S 100 10 7|Poaive
Time sngmerts | Compounat | 271 | 1Eolu | 0| o0n 100 10 7|Pasitre
S1en 2 : Dets | Deds |
e seanTipe | Divvabe | o) euivi |
v 1] OomamhiM [TaMs | @] o W
Dy MAM Paarmetens Tirggesesd MM
: ! Cycle Tune  [500 L I Tiggered Fepests |3

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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3 Exercise 2 — Develop a Dynamic MRM method

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
iiiTestmix_(MRM_10.m and save it to
a new name with the format
iiiTestmix_dMRM2 .m, where iii
are your initials.

2 Copy all compounds from the Scan
segments table in the MRM method.

3 Change the Scan Type to Dynamic
MRM and paste the rows into the
new Scan segments table.

® Q0 T

—+

Click File > Open > Method.

Select iiiTestmix_”MRM_10.m.

Click OK.

Click Method > Save As.

Type the new method name with the
format iiiTestmix_dMRM2.m.

Click Save.

In the Method Editor, click the
Acquisition tab in the QQQ tab.

Select all of the rows in the Scan
segments table.

Right-click the Scan segments table and
click Copy.

Select Dynamic MRM for the Scan Type.

Right-click the Scan segments table and
click Paste from Clipboard.
Click Method > Save.

+ To select all of the rows in the Scan
segments table, you select the first
row in the table, Then, you scroll to the
last row in the Scan segments table.
Press the Shift key and select the last
row in the table.

» To combine multiple Time Segments
into one Dynamic MRM Time
Segment, you paste the Scan
segments into Excel and create one
long list. Then, you copy all of the
Scan segments in Excel.
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3 Exercise 2 — Develop a Dynamic MRM method

Steps

Detailed Instructions

Comments

4 Enter the retentiontimes and delete a  Type the value for the Ret. Time (min) + Retention time is different for different
the original compound. for Compound1. systems and columns. For the
b Type the value for the Ret. Time (min) example data files, enter the following
for Compound2. values:
¢ Type the value for the Ret. Time (min) Compound1: 2.03 minutes
for Compound3. Compound?2: 0.65 minutes
d Type the value for the Ret. Time (min) Compound3: 0.98 minutes
for Compound4. Compound4: 0.37 minutes
e Select the original compound in the Scan
segments table.
f Right-click and click Delete Row.
g Click Method > Save.
Tune fle Sa0p time Acquisition | Srce | Creemtigras | mstnanert | Digrossis |
e : -
B | ﬂ c o me C C 5107 | ME1Bes | Productlon T MS2Res “"l‘_"ﬂ""‘- DezER E‘:l"l;‘ r"m""‘ Palaiy
lon snace Tie: Flesing 50 B Tvseat Rerar
G o e S I R R R 2
Tirre segrmants Lompnreds r 279 (Und H:!..\(lUrt 054 \D:rl:um e
B Start Sean Tyno D Vabon Delta | Drka St Compoundd r 271 (Ui 155 8| Lrie 0w ; e
v 1] o [ ::1 [Tams |:m[‘: EMm-:|| W l W Ll S

cucles't madcucle

Diynamic: MAM Parameters

Cucle Time  [S00 L

Update DMEM Methed ...
Edit DMRM Method ...
Calibrate DMRM Method ...

Cut

Copy

Paste

Paste from Clipboard
Fill Down

Fill Couran

Min 80167
Max 999.9

Default 1
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Exercise 3 — Create a Triggered Dynamic MRM
acquisition method

Task 1. Create a Triggered Dynamic MRM method from a Dynamic MRM method
manually 47

Task 2. Add/Change compounds in an existing database 50

Task 3. Create a Triggered Dynamic MRM method from an existing
database 60

For this exercise you create a triggered MRM acquisition method either manually
from a dynamic MRM method or by using the Optimizer program.

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.

Steps Detailed Instructions Comments
1 Open the method a Click File > Open > Method. + ATriggered Dynamic MRM method is
jiiTestmix_.dMRM2.m, where iii are b Select theiiiTestmix_.dMRM2.m a type of Dynamic MRM method. The
your initials. method. Scan Type for both methods is
¢ Click OK. Dynamic MRM.
d Click Method > Save As. » The Dynamic MRM method is the
e Type the new method name with the template method for the optimization.
format iiiTestmix_TriggeredDMRM.m.
f Click Save.

MassHunter for Triple Quad LC/MS Familiarization Guide 47



4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

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 in the QQQ tab
in the Method Editor.

Mark the Triggered check box in the
Triggered MRM section. 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

Change 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 itis part
of the same compound. You must
mark at least one transition as a
Primary transition for each
compound.

Typically, the most abundant ion is the
Trigger transition.
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments

5 Select the transitions that are the a For each compound, mark the Trigger + For each compound, you can have

Trigger transitions and set the trigger

check box if it is a Trigger transition.

two Trigger transitions.

conditions. b (optional) Mark a second Trigger « If the Trigger transition has an
transition. abundance over the Threshold, then
¢ Enter the Threshold value for each that triggering condition is met.
Trigger transition. By default, the Trigger Entrance, the
d Enter the Trigger Entrance for each Trigger Delay and the Trigger
Trigger transition. Window are set to 0. If these values
e Enter the Trigger Delay for each Trigger are 0, then these triggering conditions
transition. are not enabled.
f Enter the Trigger Window for each + Thethreshold is established when the
Trigger transition. 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
E”&zﬁ:‘“‘j Compound Name # |ISTD? | Precursorlon™ Productlon ©| Primary | Trigger | Thieshoid ”E[tan"]"e Deta et Fragmentor E;ﬂ"g‘;” oo} opoget | Polaiy | MSTRes MS2Res ©
» 1 Compaund! r n 2451 2 2 1000 12 1 380 12 0 1 0|Pasitive Unit Unit
1 Compound r 311 1731 2 r 12 1 380 24 Positive Unit Unit
1 Compound r ELh 156 r r 380 16 Positive Unit Unit
1 Compaund! r n e r 380 24 Positive Unit Unit
1 Compound2 r 286 157 2 v 800 06 1 380 S 2 ] 0| Positive Unit Unit
1 Compound2 r 285 156 Ic2 r 05 1 380 i Positive Unit Unit
1 Compound2 r 285 108 r r 380 20 Pasitive Unit Uit
2 Compound r 27 186 2 2 00 o 1 380 12 0 ] 0| Positive Unit Unit
2 Compaund3 r 279 1559 W 2 1000 08 1 380 12 0 0 0|Pasitive Unit Unit
2 Compound3 r 27 1241 r r 380 20 Pasitive Unit Uit
2 Compound3 r 27 1241 r r 380 24 Positive Unit Unit
2 Compaundd r 27 2534 W 2 1100 03 1 380 a 0 0 0|Pasitive Unit Unit
2 Compoundd r Flal 156 2 r 03 1 380 4 Positive Unit Unit
2 Compoundd r Elal 108 r r 380 20 Positive Unit Unit
[«] | |
Dynamic MAM Parameters Triggered MRM
CycleTime [500  ms [¢ Triagered Repeats [3
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Task 2. Add/Change compounds in an existing
database

You can also manually add compounds to a database and change 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 thejiiTestmix_dMRM2.m,
where iii 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

® Q0 T o .

—+

Click File > Open > Method.
Select the iiiTestmix_dMRM2.m
method.

Click OK.

Review the parameters.

Double-click the Optimizer icon. @ .

Click the Optimizer Setup tab.

Click Injection (with or without column).

Set the CE range from 4 t0 4 8.

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

Select the iiiTestmix_dMRM2.m
method.

Click the Precursor lon Selection tab.
Verify that +H is marked for the Positive
ions (with priorities) list.

Click the Product lon Selection tab.
Under Low mass cut-off, click Mass
(m/2).

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.

» 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
jons 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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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

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

Click the Compound Setup tab.

Click the Import/Export > Import from
Acquisition Methods command.

Select theiiTestmix_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
jon rows that were added. See “To
determine product ions in the
Qualitative Analysis program:” on

page 52.

Add product ions for the other three
compounds.

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

+ Inthe Qualitative Analysis 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 29.

» 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 5 on page 59 for values to
use in the method.

1]l M5 Spectrum Results

el QY ¥ A DO

12

1.8
126.6
403

-

B

08 =
14

721

B . l
AN - £
120

sl e RN %% R e = D
X105 +ES| Product loni4 (1t 2.170-2.233 min, 5 scans) (311.0->*) TestmixP_15.d

2302
L o4, al
2925

100

2|
s

&0

0 160
Counts vs. Mass-to-Charge (miz)

180 200 20 2k 250 280 30 350

This product ion scan has a
precursor mass of 311. You
examine the MS spectrum
to determine the product
ions to add to the Product
ion section of the

. Compound Setup table.

Oiptemers S | Procurso bor Selechon | Product lon Selechon | Compound Senp

Sheww sl iy

Compound Hame Baoups Fomuly
Compeund!
Ay Method Folaiy Nors Scuat o
b | DmnssHuesenstet (=] Posse ]
Precuson Fisg Fpecmi Aburdance
m 100,
Product CE Abundsnce Ay

1557 10
451
am
w21
10

The product ions that are manually added as

additional Product ions in Optimizer are shown in
the MS Spectrum Results window. The green

1 boxes were added in this guide to show which

product ions were used.
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

» To determine product ions in the
Qualitative Analysis program:

a Open the TestmixPI_15.d from “Task 4.

Determine product ion masses” on
page 29.

Click Find > Find Compounds by
Targeted MS/MS.

Close the Compound List window.
Select acompound in the Data Navigator
window. For this example, click Cpd 4.
Click Autoscale Y-axis on the MS
Spectrum Results toolbar.

Right-click and drag to zoom in on the
MS spectrum.

]l M3 Spectrum Results
261 QW ¥ hM 00 1

12

-l ED %%RE k=S
X103 +ES| Product lon4 (1t 2.170-2.233 min, 5 scans) (311.0-> ) TestmixP|_15.d

80 80 100 120 140

160 180 200 220

Counts vs. Mass-to-Charge (miz)

230.2
¥

e 244.3

2925

260 280 300 320

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.

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.

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

Click Start Optimization on the Optimizer
toolbar.

+ If possible, rearrange the windows on

the screen so you can see the
Optimizer program and the Qualitative
Analysis program at the same time.
See Table 5 on page 59 for values to
use in the method.

This product ion scanhas a
precursor mass 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 5 on page 59 for values to
use in the method.
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

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 Marm:
It Hame: Saty
Instrument Model: GE4908

Compauind Name
anmpondl

Formula  Mass  Sample Position
2 1

Method Name
D:AMassHunter Wethods\FamGuide)03_00_MRM_to_ dMRM.m

DepaggHunter MEhod A FamEude|03_03_MRM Lo dhiM.m

3 -
Compourd Name Formula  Mass  Sample Position
= 1

spthod Nama
DepaggHunter MEhod A FamEude|03_03_MRM Lo dhiM.m

*Method Name.

Polarity  Ton Source
Positive A ES!

Precursor lon Fragmentor Proghuct Ton Colksion Energy Abmmedance
=) =0 1987 w ST
= =0 12399 = 31540

s ] 1079 F salsez
) 0 919 Fod 74W1%9
205 =0 ™A - 152434
o5 =0 ] - ESH111
Compourd Name Formula  Mass  Sample Position

Compoundl 1

mnthod Name

Polarity  lon Sosce
Positve AN ES

Polarity  lon Sosce
Positve AN ES

Precursor lon Fragmentor Product Ton Colkzion Energy Abmdance
awm 0 157 TAIE
| 0 2128 Ell 215
i 0 1569 1 13775
) 0 119 Fl 231048
Fo] 0 079 Fl 207TW
m 80 o189 E 43700
m /0 788 - 1243301
m E-] ] L] PR
Compound Mame  Formula Mass Sample Positon

Compoundd 1

Polarity  lon Souce

Agplert Teshmsbegins Page 10f2

9 Save the compounds.

10 Import compounds from a database.

Frinted on: 9120002 at 11:21 AM

As a general rule, as the Product lons get smaller,
the optimal Collision Energy gets larger. However,
when you also examine the abundance, you can
see that if the Collision Energy is set to 48 for the
smallest product ion, the smallest product ion
can become the dominant peak. The collision
energies are further adjusted later in this task.

This report was generated with a different set of

Precursor lon Fragmentor Product Ton Colksion Energy Abamdance HY

au 20 1557 I fre==n transitions.
=0 2448 2 s
=0 = an 13578
=0 2117 115 IS
=0 a9 K LT
00 107.9 [z = 2291401
=0 919 = NESE

3 =0 e - PO

11 =0 -8 S

+ Click the File > Save Compounds
command.

+ Click the Import/Export > Import from
Database command. The Database
Browser program opens.

» You can also import compounds that
were distributed as part of a
database.
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments

11 In the Database Browser program, a Mark the Show All Records check box. + Allthe transitions that you typed in are

select the transitions. b Under Select Transitions, click Select visible.
top. » Thetools to allow you to set up
¢ Type 10 for the ranked transitions. Primary transitions and Secondary
d Click Select Transitions. transitions are available in this
program.

+ Ifany of the compounds have two
collision energies, clear the check
boxes for one of these values.

* See Table 5 on page 59 for values to
use in the method.

Sedec Transdons Sel prmary arvd ligges g Fank bansons Ly
@ Select n saniked bansions 2 % 7 & Alburdsrce
n.u.yklrm [ Select Tranmsbons e Al et i Riesponts Facte
Seconduy harstions Sl Prmaries and Trgges
Feimuda Mw Polariy Sotier Precustor Produst Fisg =4 CAY Py Trigate
Fols am T o L 7 &
[ Fostrs il Ll o] I == E
Pl El a1g1 W &
| P Bl 1] ] a
Pl Ell W w |
[ Fosrs e 157, L i A= E
Pl 285 w21 W &
[ | P 5] a1 ] a
Pl 285 1 pL [
[ | P o w1 ] T
Poiitive 7 57 100 10 7 7
| Posiive 2 2128 100,
Poiitive 7 49 100
| Poditive 23| 156 100 |
Poiitive ED 1077 100
| Compound  Poiive 29 21 100 i
| Compourdt Puitive 271 150 100 10 7 T
4| Compoundd | | Positive Ed 17780 100 ]
4| Compourcd Puaitive 27 1159 100
4| Congurdd Posiive 2| 10791 100
4| Cotpaurdt Puitive 27 %2 100
» [ #]] Compoundt | | Positive | Ed o 130 ]
Commpourad Paitive 27 49 100
] ’
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

12 In the Database Browser program,
automatically select the Primary
transitions and Trigger transition.

a Inthe Set top ranked transitions as
primary box, enter 2.
b Click Set Primaries and Trigger.

The program automatically selects
the two most abundant transitions as
the Primary transitions.

The program also selects the most
abundant transition as the Trigger.
You can manually select a second
Trigger transition.

See Table 5 on page 59 for values to
use in the method.

Sel pramaty and bgye Rags Fark liarsons by
warked iransiions . " W Ahurdanen
Select Tiansitions b disibolicilche o Resporan Factor
Sl Prmanes amd Tigge
Formds ' Polmiy S Frmcue Poochact Fiag L ey Togges R RT Wy
C121808H45 Postive m 1557 109 T o 1 203
Cl1 084S  Pusiive ] I | 251 10 I 20 |
C1241408H45 Positve m a1 10 T 20
CIa0aNE | Fostive 3] 1721 100 ] T 203 |
LI2H1404N35 Pusive m LAl il i 4 Fatcd
[CinamsE | | Prstive I | LEl 100] S =k 2m] |
C12H1402H45 Poskive 205 1557 100 7 ¥ 0ES
(ClBMOME | L | | 8] 121] i 1 d aés |
[P Prsidrom mh UM m T & [
CIZ1045 Postive I I 285 A1 100 £ I nes 1
Cla1802n45 Poskive 05 651 100 T Qs
[Camvinsz | { Pusivs i [ m wd] L] i ] sl |
CAHID02HA52 Positive m n2a 100 7 I ns
R Poive [ [ 29[ ) i 72 I 0% ]
CIH1002N452 Pustve o 1WE 100 i - 0%
= | Posie ] 2 107 K | I [ |
CI1002H452 Poskive m 21 100 7 0%
=TT il | e 0 1 [ ] 0% |
LCIH10028452 Pustve Pt 1233 100 7 . 0%
; ] Poston 2| 158 [ £ I G 03] ]
C10M30202501 Postive m 1778 100 7 037
| CnEG | | Pusive | B 1 il =O Ll |
CAHANMISC] Praitve m 1073 100 7 n3r
i ] Fostive @] % [ 7 [ 03] |
C10H302H250) Pusiive Fal &0 100 7 4 . 037
| D | Pusis ] Fll gaa] 100 i ) & (e |
- '

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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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method
Task 2. Add/Change compounds in an existing database

Steps Detailed Instructions Comments
13 Review the Primary transitions and + Review each compound. Change the + The program selected the most
Trigger transitions. Primary and Trigger transitions to the abundant transitions which in this
° For Compound1, select 311 m/z transitions listed in the left column. example often had a low m/z for the
->155.7 m/z transition as the + Change the other Primary transitions as Product lon. A very abundant low m/z
Primary and Trigger transition. shown below. jon may be unsuitable as a Primary
° For Compound?, select 285 m/z transition.
->155.7 m/z transition as the * You can select two Primary
Primary and Trigger transition. transitions as triggers for a
° For Compound3, select 279 m/z compound.
->185.7 m/z transition as the + Inthe example below, all of the
Primary and Trigger transition. columns have values. The
° For Compound4, 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 5 on page 59 for values to

use in the method.

St primary ared bigge: fags Prark ranskions by
srked Hianstion: o Seliop 2 ki il 5 vy % Abundance
Select T ] D % Fesponee Fact
[ et Pmamsond Trges |

Fremudy M Poluty Species Procussol Product Frag = 4 Lav Frmary Tugges AT RTwWindow  Atwurdance L
L1404 Posirve m 1557 1w 15 7 i 7 Fd 1 Fieon]
G [ Postve l I £ 51 o] 12 7] [ 2] 1 s
1140445 Postive m 2181 100 16 7 203 1 AHES
Ciaoeies |  Posine I | o) ] 1o ET e 203 1] nes
[RENTT Postive m 0 ) F7) 7 W 203 1 2291401 g
[Oanames |  Postve | 1 518 1m] | 7 O [ 2m| 1 nmmss)
CIH140245 Postive a5 1557 100 10 T el £l 065 1 STINTA
TOBN0mE | Posire ] ) w21] 100/ FT N EaEE [T 1] FrEnEo
CIMH4DMNLS Posiive 25 1081 100 bl T 4 DES 1 L ukend
e T Postive ] ) a1 0] & 7] 1 i [ (3 I
130N Posine ] %] m - I BS 1 smEn
TCavoomesz | [Potve T E2) %7 0] 1 F2 I 05| 1 wems
L Postrve ricl anLe 100 X i 1 : | 0 1 A5
TCwnooer | T Posive T T ) D) 100] i =l =l i 03 1 e
CHH1004E52 Postive i 1556 100 12 7 | &) ] 058 1 1377529
Cwinomes2 | | Posiive T o izl 0] 2] d e | e 08| 1 2w
CHI00ME52 Postive F] 21 100 4 7 ] 0.5 1 1543700
Tcanmomesz |  Poctive I ] e 78] 1w @ 0 ] o] A vam]
100452 Postive 7 1239 ] 24 7 [ 0® 1 10048
Dmwaiso | | Pusine I | | 1554 o) | 7 [FHH ] [E 1] 576U |
s 1 m 1778 100 12 T ] 037 1 fooee y
Clwa0Ns0 |  Posive ] | 1159] 100 16! I [ 03] 1] 5152
CIMSINZSC Enstrn an WY 0 e 7 1 1 LEd 1 T
TCiHNED | [ Postve T Faall El 164 El £ I (¥l 1 s
CIHI0MNZS0 n L1 . 40 7 037 1 53002 -

o v
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

14 Review the Import List table on the
Import List tab.

a Click Add to Import List.
b Click Import List.
¢ Review the Import List table.

+ Inthis example, you are importing
from the database to the Import List.
Then, you are importing from
Database Browser to Optimizer.

Search/Fer || Impart List ||

Compound Name Fomula Mw Polarity Species Precursor Product Frag CE Primary Trigges RT RTY
» | Compoundl Positive m 1967 100 LU v ) 2m 1 |
Compound] Posilive m 2451 100 203 1 i
Compound] Positive m 281 100 20m 1 |
Compound] Positive m 1721 100 20 1 |
Compaund] Posilive n 1071 100 7 20 1 |
Compound2 Positive 285 1%7 100 10 v 7 0ES 075 |
Compound? Paositive 285 21 100 v 085 075 :
Compound?2 Positive: 285 1081 100 0ES D.J'EI

Compound2 Pasitive: 285 801 100 085 0.75
Compound? Fosiive 3 B51 100 068 075 |
Compound3 Posilive 2713 1857 100 10 v v 038 D?S;
Corrpound3 Pasilive 2713 IRETS Moo 058 urs!
Compoundl Pasitive 273 1077 100 08 DTSE
Compound] Positive 7 21 (100 038 075 |
Conpound Posiive Pl %58 100 10 v LED 075 |
Compoundd Positive 2an 178 100 037 075 |
Compoundd Posilive n 159 100 037 075 I
Compoundd Posilive an 1079 100 037 075 :
Compoundd Posilive an 2 100 v 037 075 :
Compoundd Posilive kol |80 100 037 075 |
Compound?d Pasitive an B49 100 037 075 |
[ .

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

Replace

Similar record for the compound 'Compound’ is already present in cunent project.

Do you want to replace it?

[ oves ][ Yestodl || No

] | No toall |
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions Comments

16 Save the new compound parameters ~ «

to the database.

Click File > Save Compounds to saveall  + You cannot see these results by

of the changes to the database. default, but the Primary and Trigger
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.
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Table 5 Information for TMRM method for test compounds

Compound

Compound1
Compound1
Compound1
Compound1
Compound1
Compound1
Compound?2
Compound?2
Compound?2
Compound?2
Compound?2
Compound3
Compound3
Compound3
Compound3
Compound4
Compound4
Compound4
Compound4
Compound4
Compound4

MassHunter for Triple Quad LC/MS Familiarization Guide

Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Precursor

311
311
311
311
311
311
285
285
285
285
285
279
279
279
279
271
271
271
271
271
271

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

Product lon

1557
1071
2451
2181
1721
140.3
1557
921
1081
80.1
65.1
185.7
921
1556
107.7
1558
91.3
1778
115
80.1
64.8

Primary

Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No
No
No

Trigger

Yes
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No

Threshold

500

500

500

500

Collision
Energy

16
28
16
16
32
40
12
24
24
60
60
12
32
16
28
10
40
10
20
40
40

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 your own custom
database or 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. Make sure that the
collision energies in your database are optimized, and the Primary and Trigger
transitions are marked.
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
1 Inthe Data Acquisition program,you a Switch to the Data Acquisition program.  + Before you import compounds from
now import the updated compounds b Open the iiiTestmix_.dMRM2.m method. Database Browser, the Scan
from your custom database. ¢ Inthe QQQ tab, click the Acquisition tab. segments table contains at least one
The Scan segments table contains four row. After importing compounds from
rows which are deleted later. the Database Browser, you need to
d Right-click the Scan Segments table and remove any original rows.
click Import from Database Browser. » The Scan segments table always has
The Database Browser program opens. to have at least one row.
e Mark the Show All Records check box. * The triggering information is loaded
f Markall of the transitions for the four from the Database Browser program
compounds. Clear the check boxes next even if the Triggered check box is
to any unwanted compounds. clear.
g Click Add to Import List. + Seethe online Help for the Data
h Click Import List. Acquisition program and the QQQ
i Review the Import List table. Concepts Guide for an explanation of
j Click Import. the other triggering conditions:
k Delete the original compounds from the Trigger Entrance, Trigger Delay, and
Scan segments table. Trigger Window.
I Mark the Triggered check box under
Triggered MRM.
Acquisition ] Source | Chromatogram | Instrument | Diagnostics
Scan segments
Compound Group | Compound Name 7 | 1STD? | Precursor lon ™| Product lon Primary Trigger Thieshold HE[IWTIW"]"E DET“iam za Fragmentor E":‘;y” EE”C;‘?:;T‘” Polarity -
» Compound? r khl 1567 =2 v 1ESEES 203 1 100 18 7| Positive
Compound? r 3n 1071 v r 203 1 100 24 7| Positive
Compaundl r k] 2451 r r 100 12 7 |Pasitive
Compound? r 3n 245 r r 100 12 7| Positive
Compound? r n 1731 r r 100 24 7| Positive
Compound2 r 285 156 ~ v 30000 065 1 100 10 7|Pasitive
Compound2 r 286 521 I*2 r 065 1 100 24 7| Positive
Compound2 r 285 197 r r 100 a 7 |Pasitive
Compound2 r 285 108 r r 100 20 7| Pasitive
Compound2 r 286 80 r r 100 48 7| Positive
Compaund2 r 285 651 r r 100 48 7 |Pasitive
Compound3 r 7 188 =2 v 20000 048 1 100 12 7| Positive
Compound3 r 27 521 v r 036 1 100 24 7| Positive
Compaound3 r 279 1559 r r 100 12 7 |Pasitive
‘ a ‘ Comoound3 r 27 1077 r r 100 a0 7| Positive Llj
Dynamic MRM Parameters Triggered MR
CyclsTime [500 s W Tiggered Fepeats [3
2 Save the method to a new method a Click Method > Save Method.
name, iiiTest_TriggerOpt.m, b TypeiiiTest_TriggerOpt.m
where iii are your initials. c Click Save.
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4 Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

3 Review the method in the Dynamic a

MRM Viewer dialog box.

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 in the Acquisition tab.

c Click between the Primaries only button
and the All transitions button 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 change 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.
o) Dynarnic MRAM Viswer o =]
e — - Dynamic MM Statstics
ompound: | (A1) = ompound group: [ 41 @)= NG =
Precursor  Product RT  Fima Mivittn Concurent MFs 2
Compound Group 7 Compound Name ¥ 158U ol AT widow (AT Tigger ¥ Theshod  Feg  CE CAV . 5
» Compound Fnoo0| 1ssm| 200 10w @ = | 169665 w0l 18 7 Mirimum Dwel Time 238 ms
Canpaund oo doan] 200 oo @ [ e 7 Warimum Dyvell Time FEme
Compaund 200 o) [ [ E 7 Mirimum Cyle Time BWme
Canpaund 200 o) [ IRE 7
Canpaund 20w o [ D 7
Conpound2 g0 1000 (v & 40875, o[ 10 7 i
Compound? 650 1000 @ [EH 100 24 7 Farameters
ConpoundZ g0 1000 [ 100 g 7 Bookie W ms
Compound? 0 on] [ 00| 20 7 e
Compound2 s  tow B o0, i @ Primaries only *) Altransiions
Compound? g0 1000 [ 0| 48 7
Conpounds B0 1000 [ EI 20000, o[ 12 7 eisitooh
Compaund? %0 100 [ 0 | e 7 _
Compaund3 0| 1000 [ i RE 7 [P0z o SR 1 nn
Conpaund? 0| 1000 [ ED 7 [9] Check miimumn datapts 64 pis
Canpaundt 7| 100 @ I 30000, ol 10 7
Conpoundé 37 1000 fjj B | 0| 10 7 o
Conpoundé 370 1000 o[ 10 7
Compoundd 370 To00| 100 0 T [T Spitmethod
Compoundé 870  1000] [ 00| 10 ’ Spiit by Minirum Dwel Time -
Compoundt 370 1000 ) o[ 10 7
Number of methods: 2
Max concunent MAKs: 10
Min el time: 2 ms
Spltmethet [ +]
ol i v
—_ .
Plat type: | Concunent MRMs - [¥] Select ansitianss on Click,
Concurtent MAMs vs Retention Time
3
2 5
z
z 4
E 3
g 2
. |
0 T T T T T T T T T T T T T T T T T T T T T T
01 0z 03 04 05 05 07 08 09 1 11 12 13 15 18 17 19 22 23 28 25 28 27
Retentian Time [min]

Add Compounds..._| | Save Splt Methads.

Reset Default Close.
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4 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:
1 =
Methed options Retention time options
¥ Add new compound/transition [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 Updste trigger window
Height percent: 3 % Retentiontme ¢ FWHM
Scale factor: 1 Absolute value: 0.1 min
Percent value: 10
Scale factor: 1
Restore Defaults oK Cancel
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Exercise 4 — Optimize Acquisition parameters

Task 1. Use Optimizer to optimize acquisition parameters 65

Task 2. Use Source and iFunnel Optimizer to optimize acquisition
parameters 72

For this exercise you optimize a mixture of 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 jiiTestmix_MRM_10.m in
“Task 5. Find optimum collision energy for MRM acquisition” on page 36. 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

program.
[ MassHunter Optimizer
File Edit View Import/Export Optimization Tools  Help

& @ 5 %

+ Double-click the Optimizer icon. @

[E= EoR 5|

R -1 R

Optimizer Setup | Frecursor lon Selection | Productlon Selection | Compound Setup |

Sample intioduction

Path for data fles
@ Injection [uith or without column)

D:\MassHunter\data\Optimizer

(]

©) Automatic infusion using loop injection

2 Manual infusion using syringe

AcaMethad Polarty lon Source Commernts
} | D:\MassHunter\MethodshpfhT estmivaMAb.m Positive ESI —
D \MassHunter\Methodshdefaull.m Pasiive £sl 1 |

Fragmentor
Coarserange  From 100 To 200
[T Fine Step [+ 5 steps around coarse]
7] Fised Dvenurite existing
Colision Eneigy
CE range From 4 To 48

[T Start fram predicted value Overwite esisting

Formula [CE] = 2

100 %

i

Cell Accelerator Yollage 7

[7] Put instrument irto standby mode at end

Database: D:\MassHunterDatabases\famalirazation

Projzct Mame : DefaultProject

Optimizer Status : Ready Current Record |

Al Records
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5 Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions

Comments

2 Set the optimization parameters. a Click the Optimizer Setup tab.

b Set the Sample introduction method to
Injection (with or without column).

¢ Set the range for ramping the Collision
Energy from 0to 40 V.

d Select a Path for data files to store the
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
Acqg Method cell to open the Open
Method dialog box.

g Select the method created in the
previous exercise jiiTestmix_”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.

+ Fine optimization refines the coarse
ramping values and provides better
optimization but takes longer to run.

+ The data can be displayed later with
MassHunter Qualitative Analysis
program.
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5 Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

3 Select the precursor ions

(] Massbhunter Optarazes (Optimizerfrojeet)
File Edt View Impot/Brport Optimization Tools  Help

o0 oo

Click 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® % BERS

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

68

MassHunter for Triple Quad LC/MS Familiarization Guide



5 Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

4 Select the product ions

a Click the Product lon Selection tab.

b Enter a Low mass cut-off value. Select
Mass (m/z) of 60 m/z.

¢ Toexclude 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.

d [f 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.

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

1) Mamticnes Opimioes Ootmieemrogetl [E=S N =
Fie Edt  View ImporyBiport Optimistion  Tooks  Help
oS 6 G % 8 e % BNESG
Optimizee Sebay | Fracuesce lon Sebachon | Product lon Selection. | Compound et |
4 M rumber of product ors
Low mass ar<ff
& Mass in's) @
% Precurscr mass im/2)
Do rat amchude masses
pisesmmad
m/2 vakued) roarnted by commas] Mokl Losse
I
-
Databese ; C\MassHunier\Databaves'Dptimizer Project Name : DptimizerProject Optimizer Szt : Ready Current Record Al Piecords
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5 Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

5 Set up a compound list. The formula
for the four compounds are:

a Click the Compound Setup tab.
b Clear the Show results summary check

+ Compounds are global to all projects.
Compound information such as

Compound1 box above the table while you set up the name, group, formula, and mass in
CqoH1404N4S compound list. one project will be reflected in the
+ Compound?2 ¢ Right-click the table and select Add entire database.
CroHy405N4S Compound from the shortcut menu to If no methods or ions are specified
+ Compound3 add a row to the end of the table. here, then optimization for the
CoH1002N4S, d EnterCompoundl asthe Compound compound uses the methods from
Compound4 Name. the Optimizer Setup tab and
C10HgO0,N,4SCI e Enter Test asthe group namein the information from the Precursor lon
Groups column. Selection and Product lon Selection
f EnterC12H1404N4S asthe tabs to generate the ions.
Formula of the compound. The massis  * You can also enter the monoisotopic
calculated. mass in the Mass column instead of
g Enter the Sample Position for the new the Formula.
compound.
h (optional) Enter an Optimization dwell
time value to set longer or shorter cycle
times.
i Repeat the steps above to add the other
three compounds to the table.
j Mark the Select columns for the
compounds (rows) to use for
optimization.
k Save the compound list to the database
or to the current project.
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5 Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions

Comments

[ Mt Huunter Optinizer
Fe  Edt  View  lmpotfEspot Optimizstion  Tooh  Help

O S RE % % B ES

| Optmaen senp | Precussoron Selecten | Produc on selscion | Conpound Seh

= e

- i S "
'] 7 Compound] Teat CHIDO2NEZ 70z 1 Liza DMR
* £ Compraaed Tesd CIHIENZ=0 HEm
Optirization deed e 2] -
Lrpected pesh, wdth [bacel 2234
Frag coane cycle tme 0m
The Fragmentor parameters and results are not displayed for a g
6490/6495 Triple Quadrupole. The Fragmentor voltage for a
. . . Collsion € neigy cycle time 8225 ma
6490/6495 is set automatically during Autotune.
Da;bale D o4 3 Oplemeres Stabus | Ready Cument Heoud & Al Recons
6 Start the optimization process. + Click Start Optimization I@ onthe
toolbar
or
+ Click lon Breakdown Profile onthe
toolbar.
7 Review results. a Click the Compound Setup tab. + (optional) Use the MassHunter
b Mark the Show results summary check Workstation Qualitative Analysis
box above the table. program to look at the data.

¢ Review the following values for each
transition ion in the Compound Table:
Fragmentor
Collision Energy
d Review the printed optimization report.

+  See the online Help for Optimizer or

the Optimizer Quick Start Guide to
learn how to import optimization
results to acquisition for MRM time
segments.
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5 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 jiiTestmix_dAMRM2.m in
“Task 4. Create a Dynamic MRM method from an MRM method” on page 45.
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 a Start the Data Acquisition program. + Thefirst step is to create a template
Acquisition program and load the Make sure Context is set to method. This method is used when
iiiTestMix_.dAMRM2.m method. Save Acquisition. you are optimizing the source and
this method to a new name. b Load iiiTestmix_ddMRM2.m. iFunnel parameters.

¢ Save this method to the name
iiiTestmix_SourceOpt.m

d View the Method Editor window.
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Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions Comments

2 Edit the Source parameters.

a Click the QQQ tab.

b Click the Source tab on the QQQ tab.

¢ Change the parameters to the
recommended starting parameters for
the source optimization. These
parameters are in the following image.

i MethodE ditor
O v W | B [s.0pts490.405m -« Apply |G
Fropeties D&  Sampler  Sampler Pretieatment  Binap Pump  CobwnComp. DD | 000
Tune file Stop time Acquisition Snumew Chromatogram | Instrument | Ciognostics |
HiriEsiyes 9 Mol R Source paramelers Funnel parameters
(ol ] min . B a a
7 Urit Only % ﬂ Gas Temp: [150 C 180 ‘C Postive Negative
Jon saurce Tirne fitsring HighPressue P s Y fa Y
G Flow: [14 i 140 Vrmin
AJSESI = Pk widh i LowF RF Y Y
Rjheskin 007 [ Mebulizer: 200 psi [ 200 psi o rEeE & i
Tirne seaments Shesth Gas Temp: 350 T FoC
e S SeanType | Divvave Em‘il EE:AEVR?-] Stored Sheath Gias Flow: [T1 i 0 Vi = | o |
y 1 0| Dy MAM | To WS 2m o .
- S
Capilary: |3000 v [3000 k4 8792 n&
Mozzle Voltage: |300 W 1300 W
Chamber Current 037 e
[ s [ msfeycl

3 Create template method.

Tur fle Stop tine

| Armes TUNE XML &= Mo bt Pumg.

Bae | & ol I i

lon souce Time fhesing

€5l =l % Prakvaih  [003 mn
Tiene: searvnts

Stoet . Delta | Dioks

0 | 0= SeanType | Divviae |E10 | DO, | Sioind

[k 0| Dy MEM | To M5 18 o W

cucles't mefcuche

a Click the Acquisition tab.

b Select a single ion for each compound
for the optimization.

¢ Save the method

+ Atransition for each compound is
already included in the Dynamic MRM
method.

Acquisition | Souree: | Creomatogrem | inetrment | Dengnostics |
Scan segments
Comperd Grovp | Compeund Name | 15T07 Precuscrlon™ 51 Mes | Prodisctlon | M52 Fles “"JI:'I""- Deba B! Fragmenion g‘:"wf‘ Celfcccloanion gy,

Comrgunsadl r A U 1557 | Und am 0| ) il 7 |Pusdres:

s CompanrdZ r 255 U 1557 |Uni 0es|  om 10 10 7 |Pastive
Compand? r 279 |uea 165.7|Uni 0m| a7 100 10 7 |Posiive
Conprnarndt T 27 Ut 1558 Und w7 o ] 0 7 |Fuvirv

Dyrvamic: MM Parametns: Trigonind MRM

Cucle Tine [G0 ma I~ Trigperad Repeats 3
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5 Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

4 Start the Source and iFunnel
Optimizer program.

+ Double-click the Source Optimizer icon

(E)

a2 Source and iFunnel Optimizer - SourceOptConfig.opt ol & =]
File Tool Help
Lo
Project parameters
Optimize method C:\MassHunter'methods'defaultm
Project Folder C\MessHurter\data
Project Name MyTest [7] Append timestsmp
Instrumert parameters
Types PreWaitfnin) | Replicate | StepWait fnin) | StartValue | EndValue | StepSize
Low Presaure RF 0 1 [] 40 160 20
Gas Temp £l 1 E 120 23 )
Gas Flow £l 1 0 1 2 2
Nebuizer 0 1 ] 20 ] 5
Capillry 0 1 0 1500 4500 500
Worklst parameters
Sample Name  MyTestSampleName Sample Postion Val 1
Workist postion of data fle used for calbration 1

When this program starts, it automatically selects
the default. method. This method is not set up for
an 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.
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5 Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments

5 Select the template method, a
iiiTestmix_SourceOpt.m

Click Browse. The Browse For Folder
dialog box is opened.

b Select the iiiTestmix_SourceOpt.m
method. Click OK.
¢ [ftheion source in the method different
than the ion source in the Instrument
parameters list, a warning message is
opened. Click OK.
e Source and iFunnel Optimizer - SourceOptConfigopt = 8 =
File Tool Help
Lo
Project parameters
Optimize method C:\MassHunter\Methods\pfiTest mx_SourceOptm
Prfect Folder CalMassHirter dta The Sheath Gas Temp, Sheath Gas Flow, and
s e et B ippendthocny Nozzle Voltage are all specific to the Agilent Jet
insument porameters Stream. If you do not have an Agilent Jet Stream
| @ | Typss | PreWstirin) | Repicate | StepWa fmir) | StatValue | EndValue | SizpSizs source, these rows are not included in the table.
> I N B T
= w Pressure .
m e i —— The High Pressure RF and Low Pressure RF are
B | Soecth com o |00 1 s 0; | w2 | 1 included only for 6490 or a 6495 models.
) Gas Temp 0 1 20 120 220 0
Gas Flow 0 1 0 11 20 2
] Mebulizer a 1 0 20 40 5
&) Capillary 0 1 0 1500 4500 500
| @ | NozzeVotage [} 1 0 [} 2000 500
Workdist parameters
Sample Name  MyTestSampleName Sample Pesition Vial 1
Worklist position of data file used for calibration 1
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5 Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments

6 Change the 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

+ |on 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

+ Gastemperature 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.
S The High Pressure RF and the Low Pressure RF are
Types PreWait(min) | Replicate | StepWait (min) | StartValue | EndValue | StepSize i
D e R alway; optimized together. If ygu move one of these
Low Pressure RF | 0 1 0 a e | 2 rows in the table, the other row is also moved. All
it () : e 08 | 0l B possible combinations of the High Pressure RF and
Sheath Gas Flow 30 1 0 10 12 1 . X .
Gas Temp 20 1 2 = @ Low Pressure RF are tried to find the optimal values.
‘;h T“W SD” : z ;; jg z For this example, the High Pressure RF parameter has
Capilary 1 0 w0 a0 500 8 different parameter settings (70, 90, 110, etc.). The
forse Yetorr L L 2 L L Low Pressure 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
a long time because the temperature
needs to stabilize for the time
specified in StepWait before it moves
to the next temperature.
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5 Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
8 Save the Instrument parameters. a Click File > Save As (*.opt).
b Enter the name for this set of instrument
parameters.
¢ Click OK.
9 Change the Instrument parameters ~ a Mark the check box next to the Capillary. « For this example, you optimize the
table to only change 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. specified in the Instrument
Parameters table.
IR e The capillary voltage is optimized from 1500 V to
T I = Types PreVWattimin) | Replicate | StepWait fmin) | StatValue | EndValue | StepSize 4500 V With a Step Size Of 500 \/
[C]  High Pressure RF o 1 (1] 70 210 20
[l  Low Pressure RF Q 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 Temp 30 1 20 120 230 30
i) Gas Flow n 1 0 11 20 2
] Nebulizer o 1 40
Ol 5| e |0 | 0 | 0 [ i [ 0| 50|
] Nozzle Voltage o 1 0 o 2000 500
10 Set the Project Folder and the a Select the Project Folder. In this + If you mark the Append timestamp
Project Name. example, select \MassHunter\Data check box, then a time stamp is
b Enter a Project Name. automatically added to the Project
¢ (optional) Mark the Append timestamp Name when you click Submit.
check box.

Project parameters

Optimize method C:\MassHunter\Methods pfhTest mix_SourceOpt.m
Project Folder C:\MassHurter\data
Project Name MyTest Append timestamp
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5 Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
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 automatically added to the Project
used for calibration. Name when you click Submit.

+ For each 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
data file to use. If you enter 1, then the
data file from the first row is used.

Worklist parameters

Sample Mame  Test Sample Position 3

Worklist position of data file used for calibration 1

12 Create the methods and submitthe  a Click Create Methods. » When you click Create Methods, a
study to the Study Manager. b Click Submit. message at the bottom of the main
window states how many Methods
were created, how many Injections
are involved, and the Estimated time.
The Estimated time is only an
approximation.

| Project created: DivMassHunter\datahS_ Opt_wep 20120121 6 methods 6 injections Estirnated 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.
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Steps

Detailed Instructions

Comments

13 Review the study (or studies)
submitted to Study Manager.

oo

Open the Study Manager program.
Select a row in the Pending Studies table.

c Right-click the row and click Edit

Worklist From Study.

d Review the worklist in the Edit Worklist

dialog box. Click Save.

O

Home |  Settings

MassHunter Study Manager

A

@O e

Start  Stop Status Subrmit Loghook  Lack Help
- Consale -
Study Execution Stucly Subrmission Stuchy Actions Help

Current Study

Name: Path

Est. Time Remaining (min)

Submitter: Plate Assignment:

Stalus:

Pending Studies |  Completed Studies

Name Subritter Plate Assignmerit Est. Study Duration Est. Start Time Sample Caunt
T T T R A

For Help. Press F1

Pending Shdies: 1

MNUM  CaPS SCRL

+ Astudy is submitted for each
parameter that you marked in the
Instrument parameters table.

+ Only one study is created for the High
Pressure RF and Low Pressure RF
parameters.

The name of the study is the
Instrument parameter that is being
optimized. A separate study is added
for each parameter that is being
optimized. 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.

Eclit Worklist ==l =
¥ | Sample Name Sample Position Method Data File Sample Type Level Name Comment

1 b |Test Yial 31 S_Opt_Capillan2000.rm S_Opt_Capillary2000_1.d Calibration 1

7 | [Test Vial 31 5_Opt_Capllan@500m  S_Opt_Capillary2500_1.d Sampla

3 b | Test Wial 31 S_Opt_Capillany3000.m S_Opt_Capillary3000_1.d Sample

4 | |Test Vial 31 5_Opt_Capillan3500m  5_Opt_Capillary3500_1.d Sampla

5 b |Test Wial 31 S_Opt_Capillany4000.m S_Opt_Capillary4000_1.d Sample

6 b |Test Wial 31 5_Opt_Capillary4500.m 3 _Opt_Capillary4500_1.d Sample

7 | v |Script SCP_Opt_Quant D\MassHunter\dala\S_OEt_vcE_Zm2912_013223\@3@“&&9jMH Act_Scripts.exel

The script that is run at the end of the worklist creates the Quantitative Analysis batch file.

Worklist

Save Cancel
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5 Exercise 4 — Optimize Acquisition parameters

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

e Enter 1 for the Wait for time.

f Click Startif necessary.
Q: & MassHunter Study Manager -=x .
9 rore The name of the study is the
OvEEEEl @0 0 © o e Instrument parameter that is being
s s R L = optimized. A separate study is added
— Study Execution Study Submission Study Aetions Help for each parameter that is being
unent Study . .
e Pat optimized.
Est. Time Remaining (min)
Submier Pt Aasgrmen - You can examine or edit the worklist
Status _| forthe study. You right-click the line in
the Pending Studies table and click
Panding Studes | IRE EE T Edit Worklist from Study
Mame Subrmitter Plate Assignment Est. Study Duration Est. Start Time Sample Court
PR vl s D fassHunterd..| sdmin
)
For Help, Press F1 Pending Studizs: 1 NUM  CaP3  SCRL

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
b
c
d

Start the Quantitative Analysis program.
Click File > Open Batch.

Navigate to the location of the study.
Select the Batch file named
Capillary.batch.bin and click Open.

=
Recern Plac

Desktep

=
Libranes

LS

Computer

@

Hetwork

BB Open Batch

Lockine ) Copalay s

Harme
BatamstionRatug

b QuestBiesults

9 5 Opa_Capillary2000_Ld
9 5 Opa_Capillany2500_Ld
9 5 Opx_ Capillan2000_Ld
85 Opt_ Capillan 2500 Ld
8§ 5 Opt_ Capillana090_Ld
855 Opt_CapillanA500_Ld
b system

e

File ruaeme:

Fibes of type.

Capaliny bl b
;W Fins [ batch ban.” batch i)

Dipen a5 read-only

- 0

» (O~

D% analysis e

v oEmE o
)

9]
9]
L's
s
a7
L1
L1

Data ... Sze  Date Anshzed Anglyst Duster Last Saved
ALKE MA20I2 224, admin MYIN2 ZI2E...
- [ Concet |
[ Hee )

17 Review the Batch Table.

o

Switch to Multiple Compound View.
Add the Area column to the table.

For each compound, right-click the Final
Conc. column and click Plot this column.
Examine the Area column and the Final
Conc. graph to determine the best
capillary voltage.

Close the Quantitative Analysis program.

Balch T able

Eample: ] sulfas

- 8] | Sample Type:. <All»

You specified the Project Folder and
the Project Name in the Source and
iFunnel Optimizer program before
you submitted the study.

The batch file is created
automatically at the end of the study.

The "system” folder contains all of
the methods that were used in this
study.

+ Refer to the online Help for the
Quantitative Analysis program to
learn how to do these tasks.

* Inthis case, all four compounds
optimize at the same setting. Often,
different commpounds have different
optimal settings, and you have to
compromise.

o) e el o @y

Sangl

[t File
5_Op Cecilen20001.4

] v 5Ol Coprlasy250_1.d £ EeTS 5. i
¥ | suiine | §_Opd Copllony 3000 1d_| Sample 1] : 213 | 1ausm| narr|  Rase1s
¥ [ suifas [ 5 Opt Copleny3500 1.4 | Samphe W12/ Z 15 P 1 735506 | sz | agrr w%
] ¥ | wdlar | 5_Opf Coplayd000_1d | Sample WIzANZZWPM | 0a) FIRFIT [ Y2416 USH4| 6 Atk
¥ | suiine | §_Opa_CopilanydS00_1d | Samplo AN ZOTPM | 05 | 112872 nar|  smazea
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5 Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
18 (optional) Review the data filesinthe a Start the Qualitative Analysis program. By default, the program selects
Qualitative Analysis program. b Open all of the data files in the study. different colors for different
The Capillary.s example is c Click Compounds View on the toolbar. transitions.
available on the Resource Disk. d Select all of the data files in the Sample  + Three out of four compounds have
Table window. the highest area count when the
e Click Find > Find by MRM. capillary voltage was set to 3000.
f Select all of the data files and click Find. Compound 1 - 47385 for capillary
o voltage 2000
g Click Eﬂ on the Compound List toolbar Compound 2 - 63099 for capillary
to remove empty columns from the voltage 3000
Compound List window. Compound 3 - 23286 for capillary
h Click the Label header in the Compound voltage 3000
List window to sort the table by the Label. Compound 4 - 28320 for capillary
i Examine the results in the Compound voltage 3000

List window. Compare the Area from
each file for each compound.
j Close the Qualitative Analysis program.

&3 Compound List: 28 found x
B & 3 1
General
Show/Hide Label ¥ RT W Width ¥ Height ¥ Area V¥ Score ¥ Mining Algorithm 7 1D Source wCEW File Y miz ¥

) Cpd 1: Compound3 1.236 1236 0293 9081 38101 100 Find by MRM Acg 15 fiiTestmix_SourceOpt_Capillary1500_1d 279
vl Cpd 1: Compound3 0.813 0813 0422 8919 47385 100 Find by MRM Acg 15 iiiTestmix_SourceOpt_Capillary2000_1.d 279
v Cpd 1: Compound3 0,799 0799 0432 9160 46550 100 Find by MRM Acg 15 iiiTestmix_SourceOpt_Capillary2500_1d 279
) Cpd 1: Compound3 0.813 0813 0375 9042 45956 100 Find by MRM Acqg 15 iiTestmix_SourceOpt_Capillary3000_1d 279
v Cpd 1: Compound3 0.813 0813 0451 8384 45422 100 Find by MRM Acg 15 iiiTestmix_SourceOpt_Capillary3500_1.d 279
v Cpd 1: Compound3 0.813 0813 0268 7513 39464 100 Find by MR Acg 15 iiiTestmix_SourceOpt_Capillaryd000_1d 279
) Cpd 1: Compound3 0.813 0813 0366 6947 36200 100 Find by MRM Acqg 15 iiiTestmix_SourceOpt_Capillary4500_1d 279
v Cpd 2: Compound4 1.526 1.526 0363 125936 53708 100 Find by MRM Acg 10 iiiTestmix_SourceOpt_Capillary1500_1.d 271
v Cpd 2: Compound4 0.980 098 0452 101592 62575 100 Find by MRM Acg 10 iiiTestmix_SourceOpt_Capillary2000 1d 271
L Cpd 2: Compound4 0.953 0953 0492 107533 62804 100 Find by MRIM Acg 10 iiiTestmix_SourceOpt_Capillary2500_1d 271
v Cpd Z: Compound4 0966 0966 0477 107116 63099 100 Find by MRM Acg 10 iiiTestmix_SourceOpt_Capillary3000_1.d 271
v Cpd 2: Compound4 0.953 0953 0546 99899 61210 100 Find by MR Acg 10 iiiTestmix_SourceOpt_Capillary3500 1d 271
v Cpd Z: Compound4 0.966 0966 0546 90587 55342 100 Find by MRM Acg 10 iiiTestmix_SourceOpt_Capillary4000_1.d 271
| Cpd 2: Compound4 0.966 0966 0461 85705 50448 100 Find by MRM Acg 10 iiiTestmix SourceOpt Capillary4500 1.d 271
) Cpd 3: Compound2 2148 2148 0341 481014 17574 100  Find by MRM Acg 10 iiiTestmix_SourceOpt_Capillary1500_1d 285
¥ Cpd 3: Compound2 1.957 1957 0382 506372 23133 100 Find by MRM Acg 10 iiiTestmix_SourceOpt_Capillary2000_1d 285
v Cpd 3: Compound2 1.943 1943 0382 504904 23222 100 Find by MRM Acg 10 iiiTestmix_SourceOpt_Capillary2500 1d 285
L Cpd 3: Compound2 1957 1957 039 503263 23286 100 Find by MRM Acq 10 iiiTestmix_SourceOpt_Capillary3000_1d 285
v Cpd 3: Compound2 1.943 1943 0382 483978 22306 100 Find by MRM Acg 10 iiiTestmix_SourceOpt_Capillary3500_1d 285
v Cpd 3: Compound2 1.957 1957 0382 442968 20296 100 Find by MRIM Acg 10 iiiTestmix_SourceOpt_Capillary000 1d 265

| Ll Cpd 3: Compound?2 1957 1957 0382 418712 18903 100 Find by MRM Acq 10 iiiTestmix_SourceOpt Capillary4500 1.d 285
¥ Cpd 4: Compoundl 2.664 2664 0244 40104 14718 100 Find by MRM Acg 15 iiiTestmix_SourceOpt_Capillary1500_1.d 311
v Cpd 4: Compound 2.636 2636 0246 76720 27595 100 Find by MRM Acg 15 iiiTestmix_SourceOpt_Capillary2000 1d 311
) Cpd 4: Compound? 2.636 2636 026 75912 27360 100 Find by MRM Acqg 15 iiTestmix_SourceOpt_Caplllary2500_1d 311
¥ Cpd 4: Compoundl 2636 2636 0246 78261 28320 100 Find by MRM Acg 15 iiiTestmix_SourceOpt_Capillary3000_1.d 311
v Cpd 4: Compound1 2.623 2623 0341 72981 26675 100 Find by MRM Acg 15 iiiTestmix_SourceOpt_Capillary3500 1d 311
L Cpd 4: Compound1 2.636 2636 0252 67524 24226 100 Find by MRIM Acg 15 iiiTestmix_SourceOpt_Capillary4000_1d 311
¥l Cpd 4: Compoundl 2.636 2636 0222 626290 22592 100 Find by MRM Acg 15 iiiTestmix_SourceOpt_Capillary4500_1.d 311

L] Il [
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In This Book

The exercises in this guide help you learn to use
the Agilent MassHunter Data Acquisition program
with your Agilent 6400 Series Triple Quad LC/MS.
In this guide, you learn how to develop an
acquisition method.

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