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

In Exercise 1, you learn how to determine the best acquisition settings for
analyzing your compounds of interest. These instructions help you understand
not only how to set up a worklist to optimize instrument parameters for best
sensitivity in acquisition, but also how to use the Agilent MassHunter
Qualitative 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 or the Qualitative
Analysis online Help.

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

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

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

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

Each task is presented in a table with three columns:

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

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

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

Before you begin

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

Prepare your system

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

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

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

If these actions have not yet been done, see the Installation Guide for your
instrument.

2 Copy the data files to your PC.

Copy the folder named SulfaDrugs in the Data folder on your 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 sulfa drug 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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Before you begin

Prepare to acquire data

Parts List

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 sulfa drug
data files shipped with the system.

The exercise in this guide uses this equipment and materials:

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

Zorbax column (see Table 1 on page 4)

A 1 ng/uL concentration of the sulfa mix sample (prepared in this step)

Table 1 Zorbax column

Triple Quadrupole Column Description Particle Pore Size Part

Size Number
6410B, 6420, 6430, 6460,  RRHD Eclipse Plus 1.8 ym 95A 959757-902
6490, and 6495 C18.2.1 mm x 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 uL) to 990 uL
of solvent A in a 2 mL glass sample vial so that the final concentration is

1 ng/uL.
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.
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Before you begin

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.

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

H3C

N/ f\N m

N\
0= S_O \)\

N

O—S—O

HzN
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, Installation Guide or online Help for instructions on tuning the
instrument.
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Exercise 1 — Develop an acquisition method

Exercise 1 — Develop an acquisition method

For this exercise you analyze a mixture of four sulfonamide compounds. These
tasks show you how to manually select the acquisition parameters including
using the Qualitative 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 58 to
learn how to automate this process.

Task 1. Enter acquisition parameters and acquire data

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

Steps Detailed Instructions Comments
1 Enter LC parameters appropriate a Double-click the Data Acquisition » The Data Acquisition window
for sulfa drug mix. icon. appears. See Figure 1 on page 8.
b Make sure that Acquisition appears as

See Table 2.

the selection in the Context text box.
If Tune is the selection, click
Acquisition from the Context
dropdown menu in the Combo bar.
Enter the LC parameters listed in the
Table 2.

Table 2  LC parameters for sulfa drug mix

Parameter LC Parameter

PUMP

* Flowrate 800 pyL/min

+ Solvent A 5 mM ammonium formate in water

+ Solvent B 5 mM ammonium formate in 90:10 acetonitrile:water

Gradient (min - %B)

0 min - 13%
1.80 min - 60%
2 min - 60%
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Table 2  LC parameters for sulfa drug mix (continued)

Exercise 1 — Develop an acquisition method

Parameter LC Parameter
» Stop Time 2.5 min

* Post Time 3.0 min
INJECTOR

* Inj. Vol. 2.0 uL

* Injection Standard

* Draw Position 0.0 mm

UV DETECTOR

+ ChA

+ REF A (DAD only)
COL THERM

» Temp

254 nm (4 nm BW on DAD)

400 nm (80 nm BW)

60 °C for the 6460, 6490 and 6495 with Agilent Jet Stream Technology

40 °C for other instruments
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Exercise 1 — Develop an acquisition method

[E= Agilent MassHunter Warkstation Data Acquisition ===
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Figure 1

MassHunter Workstation — Data Acquisition window

Steps

Detailed Instructions

Comments

2 Enter MS parameters appropriate
for sulfa drug mix and save the
method as iiiVIS2Scantest.m,
where iii are your initials.

See Table 3 on page 9.

a Click the QQQ tab in the Method
Editor window.

b Select MS2Scan from the Scan Type
list in the Time Segments table.

¢ Enter the other MS parameters as
listed in Table 3. These parameters are
in either the Acquisition or the Source
tabs.

d Save the method as
iiMS2Scantest.m, where iii are your
initials.
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Exercise 1 — Develop an acquisition method

Table 3  MS parameters for sulfa drug mix
Parameter Value (ESI) Value (AJS ESI)
* Inlet ESI (positive polarity) AJS ESI (positive polarity)
» Scan Type MS2Scan MS2Scan
+ Delta EMV pos 400 V 200V
» Mass Range 100 to 400 100 to 400
+ Cell Acceleration Voltage A% A%
» Gas Temp 350 °C 350 °C
250 °C for 6490 and 6495 QQQ 250 °C for 6490 and 6495 QQQ
+ Gas Flow 12 L/min 10 L/min
14 L/min for 6490 and 6495 QQQ 14 L/min for 6490 and 6495 QQQ
* Nebulizer 50 psi 35 psi
» Sheath Gas Temperature not applicable 400 °C
» Sheath Gas Flow not applicable 12 L/min
* Nozzle Voltage not applicable ov
+ Capillary Voltage positive 4000 V 4000 V

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

» Fragmentor

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

Tuns e a— Acauisiton | Sowse | Crronatooram | mstrument | Drostes |

[unesTUNERMC & No limit/s Pump Scan segments
Browse ﬂ ‘o) "7 min % Segment Name: | SAavAMasst‘ End Masswu‘ Scan Tm:m‘ Fvagmenl‘uéa‘ Cell Accelerator Voltage:
lem source. Time fitering: -
e 5] ¥ Peskvith 0T i If you have a 6490 or 6495 QQQ, you cannot edit the
Time segments M
e e T T e Fragmentor column (it is grayed out). The value for
ot o o7 the Fragmentor for a 6490/6495 QQQ comes from
the tune file, and for the 6490/6495 it is typically
380 V.
Scan paramets
Step size: 01 R ===
Data storoge [Feie =]
o3 oclests [aas  msfoycle e —

Figure 2 Select Scan Type of MS2 Scan in the QQQ tab
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

3 Acquire data (optional).
Set up a one-line worklist with
the method you just created.
Name the data file
iiisulfamix01.d, where iii are
your initials.
Designate a directory path to

hold your data files and method.

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

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

Type iiisulfamix01.d asthe
data file name

Select iiiMS2Scantest.m as the
method name.

Click the Sample Position tab.

Select the Autosampler, Well-plate or
Vial Tray.

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

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

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

* The Number of samples is set to 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.

Ordu » E -]
= Sample Name Sample Position Method Data File
1 v [Sample 1 Jial 1 |pthiS2Scantestm | pthsulfamix0.d

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

10
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Exercise 1 — Develop an acquisition method

Task 2. Determine precursor ion masses

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

Steps Detailed Instructions Comments
1 Open the acquired data file. a Double-click the Qualitative Analysis + When you open the sulfa drug
In the Qualitative Analysis icon. directory after installation, the Load
program, open either the = result data (lower left corner)
example file, sulfamix01.d, or The program displays the “Open Data check box is grayed out.
the data file you created in “Task File” dialog box. * If you see the check box marked,
1. Enter acquisition parameters this means that the data file(s)
and acquire data” on page 6. already contains results. Clear this
check box before opening the file.
[ Open Data File ==
Lookin: | |} SufaDnugs j O[3 [
i QuantResuts 4 sl
7 4 Suffa_SIM100.d 41 Sulf
& 4} Sufa_SIM140d 1 Sui
Recentfems 1}, Sufs_SiM180d L suifa
11 Sufa_SIM220d

| Sufa_SIMBDd
Doonth | Sulfa_SIMEDd
Mrorl
= L SufamixMRM_10.d
(E L. SulfamixMRM_15.d
L SufamixMRM_20d

Desktop
11 SuamaMRM_25.d
- L SufamixMAM_30d
S 11 SulamaMRM_35.d
Computer | 4 sufamixMRM_Quant m
<« I 3
& Filename:  suffamix01.d =
Metwork  Files of type: | Data Fies ["d) -] Canced ]
Options
‘Sample Information
Sample Name :  Sulfa Drug Mix - 10ppm
© Use current method User Name
Sample Position:  P1-A6
Descripion:  Full scan MS for precursor mass
Run ‘File Open' actions from assignment

0 selected method
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions

Comments

b Do one of the following:

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

By default, the system displays the

Total lon Chromatogram (TIC).

Agilent MassHunter Qualitative Analysis B.06.00 - Default.m

[E=8E=R =]

i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
NEN-N= NEREP M B | 2 (SR 2] Y | 3 [ - P T R B e e N - - E

i 4 Data Navigalor % ||} /\ Chromatogram Resuiis &

2 [ A Lk 2B % % B

Sort by Data Fie -z

. ies t QB [HAIDC
B [¥] sulfamix01.d

= [¥] User Chromatograms x107 |+ESITIC Scan sulfamix01.d

35 i

3

25
2
15
1
05
0

0102 03 040506070809 1 1112131415 16171819 2 2122 23 24
Counts vs. Acquisition Time (min)

i [£: Method Explorer: Defoultm

x

i 1l1 MSSpectrum Resulis

ive 3 aBE¥ S [Ealoc

»

% Chromatogram

X
3 (][] T ([%]% % il =1

+ Spectrum

- General

* Reports
% Find Compounds
! Find Compounds by Formula

4| Tdentify Compounds

| Compound Automation Steps

il Worklist Automation =

» 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.

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

* Restore default layouts
Click Configuration > Window
Layouts > Restore Default
Layout.
» Make sure the method is default.m.
(see title bar)
Click Method > Open.
Select default.m, and click Open.
* Return display options to default
settings.
In the Configuration menu, click
each of the Display Options
commands.
Click Default, and then click OK.
Or...

* Restore the General layout.
Click Configuration > Configure
for Workflow > General.
Click OK.
(optional) Save method changes
if needed.

* Return display options to default

settings.

In the Configuration menu, click
each of the Display Options
commands.
Click Default, and then OK.
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

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

this table:

Compound | RT | miz
Sulfamethizole 047 | 27049
Sulfachloropyridazine | 0.88 | 284.9
Sulfarnethazine 120 | 2790
Sulfadimethoxine 223 | 3D

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

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

Close the data file after finding
the precursor ion masses.

a Inthe Chromatogram Results window,
make sure that the Range Select icon

is on.

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

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

‘Agilent MassHunter Qualitative Analysis B.06.00 - Defaultm

: File Eit View Find Wentiyy Spectra Chromatograms Method Wizards Actions Configuration Tools Help

%[5 5 [A]@[i]# 1% 0 G B &G B e & | 5 [B Novigatorview | B Compound Detai View

H= =N s W= N e RN N AT AA R

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

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

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

(==&

{ %4 Data Navigator x

Sort by Data Fie

Ifamix01d
/] User Chromatograms
A +TIC Scan

(B0 a5 S min | 225,

i /\ Chromatogram Results x
Ylie o s @Bl ¢ Ealo e @ (el A %2 Fl% b B S M =)
X107 +ESITIC Scan sulfamix01.d
37541
5.
5
275
25.
225
2
175.
15
125
.
075.
05
025
0-
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24

Counts vs. Acquisition Time (min)

¢ [5 Method Explorer: Defaultm % || 111 MS Spectrum Results

+ Chromatogram

2o tlaBw[EAIDC

3 [l I[P % % ) =

15.
 Compound Automation Steps. 1

155.9000

 Worklist Automation 0s. 1178000

167.

= Spectrum X103 +ESI Scan (0.410-0.519 min, 14 Scans) sulfamix01.d
“ General 7
* Reports 35
 Find Compounds. B
 Find Compounds by Formula S
 Identify Compounds i

zziﬂkc-:‘

+ Export o

160 110 120 130 120 150 160

180 150 260 210 220 230 240 250 260 270 250 250 360 30 330 330 240 350 3%0 270 380 300 4b0
Counts vs. Mass to-Charge (m

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)+.

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide
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Exercise 1 — Develop an acquisition method

Task 3. Find optimum fragmentor voltage for maximum response

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

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

Steps Detailed Instructions Comments

1 Set up six methods for six different a In the Scan Type dropdown list, click
fragmentor voltages. MS2 SIM.
Change to a SIM experiment.
Use 60, 80, 100, 140, 180 and 220

Froperties D HiF S ampler HiF Sampler Pretreatment Binary Pump
volts as the fragmentor voltages

for the six methods. el : St:f :1m| .

atunes. tune. xmi + Mo limit s Py
Save the methods as ! — "
. P &N min
1iMNS2SIMxxx.m, where iii are Browse .| &
your initials and xxx is the [T e ftanng
voltage. AJSES] ¥ Peak width [0.07  min

Time segments

Start 5 Delta | Delta
# T Scan Type Diiv W alve EMY [+ EMY [ Stored

w1 ] O|EEEE  ~[Toms | 0| o| # |

Meutral Gain
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions

Comments

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

¢ Right-click anywhere in the Scan
segments section, and click Add Row.

d Type the Compound Name and the
Mass for sulfachloropyridazine (285

m/z).

e Repeat steps ¢ and d for
sulfamethazine (279 m/z) and
sulfamethizole (271 m/z).

f Save the method as /iMIS2SIM140.m,
where iii are your initials.

g Change the fragmentor voltage to 60,
and save the method as

iiM1S2SIMO060, where iii are your

initials.

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

* The Instrument Control and Data
Acquisition program creates a SIM

experiment for each compound
mass, starting with a default

fragmentor voltage of 140. See the
example below.
» The Fragmentor column is grayed
out if the instrument type is a 6490
or 6495.

h Repeat step g for voltages 80, 100, 180
and 220, saving the methods as
iiMS281M080, iil1S2S1M100,
iiMS82SIM180 and iiMVIS2S1M220,
where iii are your initials.

Scan segments

Acquisiliun} Source | Chromatogram | instrument | Diagnostics

Compound Group Compound Name | ISTD? Mass MS2 Res Diwell Fragmentor | Cell Accelerator Valtage | Polarity
» sulfadimethoxine r 311 {Unit 200 380 7| Positive
ssulfachloropyridazin O 285 Unit 200 380 7 |Positive
sulfamethazine r 279|Unit 200 380 7| Positive
sulfamethizole - 271 | Unit 200 380 7 |Positive
Agilent 6400 Series Triple Quad LC/MS Familiarization Guide 15



Exercise 1 — Develop an acquisition

method

Steps Detailed Instructions Comments
2 Set up and run the worklist a Click the Worklist icon if necessaryto + This step is optional because you
(optional). make sure the worklist is visible. can use data files shipped with the
Set up six samples with Sample b Click Worklist > New to start a new system to perform many of the
Name SulfaDrugMix to inject 1ul worklist. You do not need to save the tasks in this exercise.
from vials 1-6 or the ones you last worklist.
choose. ¢ To set up the run, right-click the upper
Specify the data files as left corner of the worklist, and click
iiiSulfaSIMxxx.d, where iii are Worklist Run Parameters.
your initials and xxx is the d Type the paths for the method and data
voltage. 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 checkbox to the left of the
Sample Name for each of the six
samples.
forkList
ODvdd » =N -
| Sample Name | Sample Position Method Data File Sample Type | Ler
1 ial 1 S 25 IMB0.m SulfaSime0.d Sample
2 Mo Injection kS 25IMBI0.m SulfaSima0.d Sample
3 o Injection 00.m SulfaSim? 0 Sample
1 o Injection A0.m SulfaSim? 4 Sample
: 5 o i SeSmaz [
‘Worklist
h Start the worklist. * Note that the program only runs

Click Worklist > Run.

Click the icon in the main
toolbar.

Click the = icon in the worklist
toolbar.

those samples that are marked with
a checkmark.

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

[}
]

16
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions Comments

3 Setupaqualitative method toview a Click File > Open Data File.

the EIC data automatically.
Open the data file
Sulfa_SIM®60.d or your own
iiiSulfa_SIM60.d, where iii are
your initials.
In the Method Editor, add in the
EICs corresponding to the
precursor ion masses of 271,
279, 285, and 311.
Save the method as iiiExercisel,
where “jii” are your initials.

Agilent MassHunter Qualitative Analysic B.06.00 - Default.m

The system displays the Open Data
File dialog box

Select either Sulfa_SIM60.d or
iiiSulfa_SIM60.d, and click Open.
Click Method > Method Editor or
View > Method Editor.

The system displays the Method Editor
window.

i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help

(W0 sl aFIEE - R E]E] Al # s 2 A T GG e & | 8 [[E Navigatorview EECampoundDetallsV\ew

» The Qualitative Analysis program
should be open. If not, see
“Double-click the Qualitative
Analysis icon.” on page 11.

* By default, the Method Editor is a
floating window. The window is
docked for these images. See the
online Help for more information on
floating and docking windows.

[E=8 o =)

i P& Data Navigalor ” [\ Chromategram Resulls
Sort by Data File e ez QB @ e E]al0 e 2z [E]Ed %S % R B S M =]
- [¥] Sulfa_SIM60.d
=} User Chromatograms x108 |+ESI TIC SIM Sulfa_SIMED.d
Jealg®y - Tic s | 144"
Ou 12
14
0.2
064
044
024
ol
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24

Counts vs. Acquisition Time (min)

2o 3lQEH[Haoe 1z

'+l Identify Compounds.

i [ZA Method Explorer. Defaultm % ||} [ Method Editor: Define Chromatograms X ||} ]| MS Spectrum Resuits
|- Chromatogram “||i (¥ Extract Defined Chromatogram ~| 3} | ¥ ~
Integrate (MS) Defined chromatograms
Integrate (MSMS) BPC () M5 {Cyclesummed
Add
Integrate (V)
———
Smeth - Delele
Exclude Mass(es)
Chromatogram definion
Calculate Signal-to-hoise =
" = Integrate when
_— oo e
Adjust Delay Time MS Chromatogram | Advanced | Excluded Messes |
Extraction Data Format MS level Polarity
= Scans Al single stage scan types -
7 General
miz ofinterest: | Ay
] Reports
g L miz value(s)
N PO Do cycle sum
#! Find Compounds by Formula
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
d If necessary, click Define » The default Method Editor list
Chromatograms in the Chromatogram selection after installation is
section of the Method Explorer. Integrate (MS).
e Todelete the BPC chromatogram, click * You can also select Define
Delete in the Method Editor window. Chromatograms from the Method
f Select EIC for the Chromatogram Items list in the Method Editor
Definition Type, window.
g Inthe MS Chromatogram tab, make » When you are defining
sure MS Level is set to All and Scans chromatograms, instead of deleting
is set to All scan types. the Defined chromatogram, you can
h Clear the Do cycle sum check box. select EIC. Then, you enter the m/z
i Type 271 as the m/z value. value and click the Change button.
j Click Add.
k Repeat steps i and 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 iifExercise 1.m.
n Click Save.
{ [5 Method Editor: Define Chromatograms x
i (b) Extract Defined Chromatogram = | (3} | 49 ~ (4 - | MethodItems ~ | (= (3§
Defined chromatograms
EIC {271.0000 m/z) Al A
R e =]
Chromatogram definition
M5 Chromatogram | Advanced | Excluded Masses|
WS level Polarity:
miz ofinterest | Any
miz value(s): 311.0000
[[] Do cycle sum
[7] Merge multiple masses into ane chromatogram
18 Agilent 6400 Series Triple Quad LC/MS Familiarization Guide



Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

4 Extract the chromatogram forthe  a Click the Run button on the Method * You can also click the

data file and view the results. Editor toolbar to run the Extract Chromatograms > Extract Defined
Make sure you can see all five Defined Chromatogram command. Chromatograms command to
chromatograms, the TIC and four extract the defined chromatograms.
EICs.

E@HethodEditnr:DeﬁmClmm
i () Extract Deﬁnedw’lamgram M~ B R

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

¢ Select 5 to view five chromatograms
simultaneously.

The system displays chromatogram
results as shown below.

i /A Chromatogram Results x
ia e 310 B3 e[5]alo el F|[H]E A A L[H]% R B = Mines )
x10€  +ESI TIC SIM Sulfa_SIME0.d s i
1 4
o
%1035 |+ESI EIC( 271.0000) SIM Sulta_SIME0.d ; :
! 8
i
x108 |+ESI EIC( 279.0000) SIM Sulfa_SIM60.d 10 |
x1035 |+ESI EIC( 285.0000) SIM Sulfa_SIME0.d
x10€ |+ESI EIC( 311.0000) SIM Sulta_SIME0.d
o
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24
Counts vs. Acquisition Time (min)
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
5 Extract the remaining ion a Select File Open Actions from the » The Qualitative Analysis Method
chromatograms automatically. General section in the Method Editor lets you define actions to be

Extract Defined Chromatograms Explorer. performed automatically upon
should be the default action for b Make sure that Actions to be run list opening a data file(s).
Assign File Open Actions. only contains Extract Defined
Open the remaining data files, Chromatograms.
Sulfa_SIM80.d through
Sulfa_SIM220.d. : 2 Method Editor- Assign Actions to Run Opening a Data File x

Close the Method Explorer.

i (P} Run File Open Actions Now =| (3} | #1 = 4 -| MethodItems ~ | (= 4

Available actions

-
Extract Peak Spectra =
BExtract Defined Chromatograms |
Integrate Chromatograms

Integrate and Extract Peak Spectra

Smooth Chromatograms

Generate Compound Report

Generate Analysis Report

Find Compounds by Auto MS/MS

Find Compounds by Targeted MS/MS

Find Compounds by Molecular Feature &2

Actions to be run

Bract Defined Chromatograms |

¢ Click File > Open Data File.

The system displays the Open Data
File dialog box.

d Select the data files to be opened,

Sulfa_SIM80.d through
Sulfa_SIM220.d.

e Mark the Run ‘File Open’ actions

from selected method check box.
(lower left corner)

20
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
Open Data File @
Lookin: | J. SufaDugs RNEIRE
QuantResults :__ 2 Sulfg
2 Sufa_SIMI00d disare
< Sufa_5IM140d e
Gecetiicn Sufa_SIM180d U} sutfa
Suffa_SIM220 d
Suffa_SIMBD.d
e Suffa_SIMBDd
D ts =
ecumen suffamiell.d

SulfamixMRM_10.d
| SuffamixMRM_15.d
| SulfamicMRM_20.d

S S

Desktop
| SuffamixMRM_25.d
| SulfamixMRM_30.d
5 | SuffamixMRM_35.d
Coumpilter | sulfamixMRM_Quant m
4| m | 3
& File name:  "Suffa_SIM100.d" "Sulfa_SIM140.d" "Suffa_SIM180. +
Network Files of type: [Data Files "d) ~] [ Concel |
Options
Sample Information
Sample Name :
@ Use current method User Mame :

Sample Position

‘Mark this check box.

Description

f Click Open.

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

g To close the Method Explorer, Method
Editor and MS Spectrum Results
windows, click the X in the upper right
corner of each window.

* You can instead click View >
Method Explorer, View > Method
Editor, and View > MS Spectrum
Results.
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis B.06.00 - Default.m
i File Edit View Find Identify Spectra Chromatogra

i 2dEdln-VIEIEY. o

Method Wizards Actions Configuration Tools Help

=]

Aol B S 2 Al B TR 2R B M e & | By || Mavigator View |EB Compound Details View

x

“ﬁmum x|_j_\u--mgmn.=ns
Sort by Dt File i e s QEw G E]aoc s B A 2IF]% R il = Minvtes 3
- 2_SIMED.d
e — %104 +ESI EIC{ 211.0000) SIM Sulfa_SIM220.d
[@]n + TIC SIM &l
+ EIC{ 271.0000) SIM
+ EIC{ 279.0000) SIM 4
+ EIC{ 285.0000) SIM 5
A\, + EIC( 311.0000) SIM 1
0
%103 [+ESI EIC( 271.0000) SIM Sulfa_SIMED.d
g1
4]
2
0
EICL 277, 0000) SM %108 [+ESI EIC( 278.0000) SIM Sulfa_SIMEC.d
-+ EIC( 279.0000) SIM 1
-+ EIC( 285.0000) SIM Ly
. EIC( 311.0000) SIM
05
0
%105 [+ESI EIC( 285.0000) SIM Sulfs_SIMEC.d
44
3
2
1
0
%108 [+ESI EIC( 311.0000) SIM Sulfs_SIMEC.d
1541
1
05
0
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 18 2 21 22 23 24
Gounts vs. Acquisition Time (min)
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

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

Close the data files after you
determine the optimum voltage.

a In the Data Navigator window,
highlight the EICs for 271.0 m/z.

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

¢ Look at the relative intensities of each
peak to determine which fragmentor
voltage setting will be best to use for
the 271 precursor.

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

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

» A fragmentor voltage of 100 should
be sufficient for each precursor ion.

» You can now determine the product
ions that are available for the
multiple-reaction monitoring

experiments to maximize sensitivity
d

|
ERC R :\Qmmm%\le@ s = [e L A 0t 2 1B6]% B L= Minu

0) SIM Sulfs TS

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

: % Data Navigator x |[i A\ Chromatogram Results
Sort by Data File ~
| o [esiciar oo
6441
62
6
, 58
£ [7] Sulf2_SIM140.d
E)-[7] User Chromatograms 56
54
[WEE] SIM 52.
5
48
46
44
42
£ [7] Sulfa_SIM180.d 4
£ [7] User Chromatograms 38
Y - 2710000, S | ol
[/ Bl i
32
3
28
E 26
24
- [7] Sulfa_SIM220.d e
- [7] User Chromatograms
EINY - £ 2710000 Si | 2
4w + EX 18.
s 16
14
12
1
(S 03
- [7] Sulfa_SIM20.d 08
- [¥] User Chromatograms 04
Y - 52710000 S | |
[/, +El B
[FIAn +El
ElAa +El i

d Repeat step a through step c for the
other three base peaks or precursor
ions.

e Click File > Close All.

f Click No in the Save dialog box.

01 02 03 04 05 06 07 08 05 1 11 12 13 14 15 16 17

18 19 2
Counts vs. Acquisition Time (min)

* You click Method > Save or
Method > Save As to save the
method changes.

+ Click an EIC in the Data Navigator
window to change which chromatogram
is labeled in the Chromatogram Results
window. When the chromatogram label
color matches the color of the
chromatogram that has the highest
intensity, you use the Fragmentor voltage
that was used for that file.

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide

23



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 a Click the QQQ tab in the Method * When you change the Scan Type in
acquisition methods and acquire Editor pane. the Time Segments table, the Scan
data. b Select Product lon in the Scan Type segments table is reset. If you want
Use the MS parameters in the combo box to scan each precursor ion to copy the Scan segments to the
example below, but change the for all its product ions. new Scan segments table, highlight
Fragmentor voltage to the ¢ Enter all MS parameters as listed in all of the lines in the Scan
optimum voltage you determined the example below, making sure the segments table and then right-click
in the previous task. Collision Energy is set to 15 and the the Scan segments table and click
Save methods as iiiSulfamix Fragmentor voltage is set to the Copy. After you select a new Scan
Pl_xx.m, where iii are your optimum voltage determined in Task 3. Type, right-click the Scan segments
initials and xx is the collision d Save the method as iiiSulfamix table and click Paste from
energy. Pl_15.m. Clipboard.
e Repeat step c and step d for collision  « You cannot copy and paste the Scan
energies of 30 and 45. segments table between all Scan
Types.
Tune fle Stop time Acquisition \ Source | Chromatogram | istrument | Diagnostics
[estreamt || @ Nolmis Punp Scan segrents
w ﬂ c [ min iiﬁ::.:.; :‘:n’:l:e Pvecuvxul\unaﬂ MS2 From a MS2To = Sl:arvT\m;Eu Fvsgmenl;j;n Euumunsneygym Ee\lAcce\evslurVD\lngy Pn::\:”ty
lon souwrce Time filtering ¥y sulfachionopridazi 285 50| 320 250 80 15 7|Pasitive.
P P Feskuith [p07 min darcaine as e m w i 7 pestre
sulfamethizole an 501 320 250 80 15 7|Pasitive

Time: seaments

Dela | Delia
EMV () Erfv ()| 5™

| 0|Production »[Toms | o of # |

ScanType | DivVahve

Sean paramaters

Step size: 01 -

Data storage: Prcfle 5

amu

e m— 51 Rl Threshld: |
2 Set up and run the worklist a Click the Worklist tab. + This step is optional because you
(optional). b Add three samples to the worklist for can determine the product ion
Specify the data files as collision energies 15, 30 and 45. masses from the data files shipped
iiiSulfamix P1_xx.d, where iii ¢ Mark the check box to the left of the with the system.
are your initials and xx is the Sample Name for each sample youare + Use the instructions in Step 2 of
collision energy. adding. Task 3 to set up the worklist.

d Click Worklist > Run.
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

3 Set up a qualitative method to
integrate and extract product ion
spectra.

Use the data files
SulfamixPl_xx.d, where xx is
the collision energy, or your own
data files, iiiSulfamixPl_xx.d.
Open Method Explorer and
Method Editor.

Use TICs set up for MS/MS,
product ion and each of the

precursor ions 271, 279, 285, 311.

Make sure the MS/MS
integrator has been selected and
the maximum number of peaks
has been limited to the largest
100 peaks.

Add the ability to integrate and
extract peak spectra to the file
actions run upon data opening.
Save the changes to the current
method.

53 —=x— ==

Click the Open Data File icon in the
toolbar.
Select SulfamixPl_15.d.

» The Qualitative Analysis program
should already be open and contain
iiiexercise 1.m as the method.

¢ Clear the Run File Open Actions from

Specified Method check box, and
click Open.

Make sure the Method Explorer and
the Method Editor windows are
displayed; otherwise, click the Method
Explorer and then Method Editor
icons. E

In the Chromatogram section in the
Method Explorer window, select
Define Chromatograms.

Delete any existing chromatograms in
the Defined Chromatograms list.
Select TIC from the Type list in the
Define chromatograms section.

For MS level, select MS/MS.

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

For Precursor ion m/z, type 271.
Click the Add button.

Repeat steps j and k for each ion.

: [E7 Methed Editor: Define Chromatograms X
i () Extract Defined Chromatogram = | ¢} | #) ~ 0 -| Methedltems - | (= g

Defined chromatograms

TIC Prod (2710000 m/2) (Cycle-summed)

A
i B
TIC Prod (311.0000 m/z) (Cycle-summed
o |

Chromatogram definition

MS Chromaiogram | Advanced | Excluded Masses |

MS level: Polarity

Precursor ion miz: 311.0000 -

miz value(s)

Do cycle sum
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Exercise 1 — Develop an acquisition method

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

need to modify the parameters in
the Integrate (MS) section.

: |57 Method Editor- Integrate (MSMS) x
i (1) Integrate Chrematogram ~| (3} | ¥ ~ 0 -| Methedltems ~ | (= 5§

Integrator | Sutabilty | Peak Fiters | Resuts|

Integrator selection
[msms -

Options

This is = parameter less integrator,

Figure 3 Integrate (MS/MS) > Integrator Tab

p Click the Peak Filters tab. Make sure
that the Limit (by height) to the
largest check box is marked and set to
the value 100 as shown below.

: 5 Method Editor: Integrate (MSMS) X
i (1) Integrate Chrematogram ~| {3} | #) ~ 0 -| Methedltems ~ | (5 5§
Integrator | Suttabilty | & Peak Fiters | Results

Filter on

) Pesk height @ Peak area
= 10000]  counts
- 5000 % of largest peak
Area fiters
[ Absolute area > 10000|  counts
Relative area = 1000 % of largest peak

Maximum number of peaks
Limit (by height) to the largest A [10d

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

Steps Detailed Instructions Comments

q Click General in Method Explorer, and
then click File Open Actions.

r Select Integrate and extract peak
spectra from the Available actions list
and click (- Jto add this to
Actions to be run.

5 Method Editor: Assign Actions to Run Opening a Dat File x

i (¥) Run File Open Actions Now | (%} | €1+ 4 | Method Items = | (2 [

Available actions

M5 Impart &
Edtract Peak Spectra

Extract Defined Chromatograms
Integrate Chromatograms

(K|

Smocth Chromatograms

Generate Compound Report

Generste Analysis Report

Find Compounds by Auto MS/MS

Find Compounds by Targsted MS/MS

Find Compounds by Moleaular Feature 52

Actions to be run
Exract Defined Chromatogra A
Integrate and Bxtract Peak Specta
(]

Figure 5  General > File Open Actions tab

s To apply the changes to the current
method, /iiexercisel.m, click the Save
Method icon. @ You can also click
Method > Save.

4 Run the qualitative method on the + In the Method Editor toolbar, click the + The program first extracts the

current data file. Run button, {E} . When the Assign product ion chromatograms for

Actions to Run Opening A Data File
section is displayed, the Actions to be *
run list is run.

each precursor ion in the data file.
Next, it finds the largest peak in the
total ion chromatograms, and
integrates and extracts peak
spectra from each integrated peak.
See Figure 6 on page 28.
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

gilent MassHunter Qualitative Analysis B.06.00 - PFHexercisel.m
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help

i3l B a [ EE - [PlR]|[BE] AL L] 4 4t A s B @ 6 4 ws & | 8 [ NevigstorView | 8 Compound Detoils View

o e ]

: 2 Data Navigator % ||} /\ Chromatogram Resulis x
Sortby Data e et QB RO C 5 x[H]ilb K LIB% % B S Minues M=)
BulfsmixP_15.d
User Chrematograms x106 |<ESI TIC Product lon (311.0000 ->*) SutfamixPI_15.d
7] + TIC Product lon (= > = 2220
[+ TIC Product lon (271.0000 -> ) ]
|+ TIC Product lon (279.0000 -> ™) Ey
|+ TIC Product lon (285.0000 > *) 25
- TIC Product lon (311.0000 ->*) 2
User Spectra 15
PN Product lon:1 (0.410-0.489 min) (271.0000 Al
[@]adus + Product lon:1 (2.221-2.457 min] (271.0000 >~ el
+ Product lon:2 (1.059-1.280 min) (273.0000 ->~ Al | N . L
+ Produet lon:2 (2.193-2.445 min) (279.0000 -> = 04
'+ Produst lon:3 (0 764.0.906 min} (85,0000 > ** 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24
+ Product lon:3 (1.519-2.443 min) (285.0000 -> Conkss FoqRstioniiime )
{ [2] Method Editor: Assign Actions to Run Opening a Data File X ||i fl| MS Spectrum Results X
i (¥) Run File Open ActionsNow ~| (3} | ¥4 = (% -| MethedItems~ | (= ||} @ & $ | 2 [F] %,ﬁ\\ff\gﬂg B s v!
TR x104 [+ES1 Product lon:1 (0410-0.489 min, 6 Scans) (2710 | *
1M Import A |
< [ i ] v Briract Peak Spectra =
Extract Defined Chromatograms El o4 813000
 [E Method Explorer: PFHexercisel.m x Integrate Chromatograms i
: Integrate and Exdract Pesk Spectra 14 [ I 77.8000 ) £
Siemoiovan, | [Govere o o ol . L
Generate Analysis Report Product lon:1 (2.221-2.457 min, 16 Scans) (271
Spectrum Find Compounds by Auto MS/MS 2 sroduct Jon: 1l o= ) ¢
Find Compounds by Targeted MS/MS *
= General Find Compounds by Molecular Feature - [ L4
File Open Actions | = 4+ 146.6000
File Save Options Actions to be run 24 : | H “ M l ‘ ‘ | |
= I
Reports 3 Edract Defined Chromatograms od
Integrate and Exdract Pesk Spectra x104 [+ES! Product lon:2 (1.053-1.280 min, 15 Scans) (275
Find Compounds: 1860000
Find Compounds by Formula 29
- 1556000
Identify Compounds = g ]
[+ Compound Automation Steps ”.‘L.l.‘h.‘.“.‘
= 50 75 160 125 150 175 200 235 2%0 275 3o
Worklist Automation - Counts vs. Mass-to-Charge (m/z) "

Figure 6 Results for integration and extraction of peak spectra.

5 Run the ‘File Open’ actions on the
remaining product ion data files.
Use either the example files,

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

« After the data files open, the
Qualitative Analysis method first
extracts the product ion

Sulfamix Pl_xx.d, or the data b Hold the Ctrl key and do one of these: chromatograms for each precursor
files you acquired in step 2. Select the two data files Sulfamix ion.
Pl_30.d, and Sulfamix PI_45.d. » Next, it integrates each total ion
Select the data files you acquired in chromatogram and extracts peak
step 2. spectra from each integrated peak.
¢ Mark the Run ‘File Open’ actions

from selected method check box in
the Open Data File dialog box, and
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.

Agilent MassHunter Qualitative Analysis B.06.00 - PFHexercisel. m

i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools

(5 W e gl a-FEE e fR] B AR S o ] G S B 0w & | B |[F NevigatorView | B Compound Details View

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

Click the Show only the highlighted
items icon,
Click View > MS Spectrum Peak List 1.
Examine the spectra to see which
fragment ions are produced at which
collision energies.

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

Help

» The m/z 155.7 product ion is the
most abundant of any product ion
and the highest signal is recorded at
15 V. This means that a good choice
for the MRM for sulfamethizole
would be 271.0 > 155.7 when the
collision energy is around 15 V.

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

B8 ECE =)

: 24 Data Navigator xHéAammmganR_m x
Sort by Dala il “lie o 20 B#eEalo e s zi[e]iA L% R B S Vines =
olfamixPl_15.d
] User Chromatograms | %108 |+ESITIC Product lon (311.0000 > =) SulfamixPI_15d
Elfn +TIC P 220
0 J&\
AT 2 x108 |+ESI TIC Product lon (3110000 -> =) SulfamixPI_204
JEIQON - TiC Product lon (317.0000-> ) J
(/] User Spectra o = -
[Clali +Pro X108 |+ESI TIC Product lon (311.0000 -> =) SulfsmixPI_45.d
2204
. | R
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 3 21 22 23 24
Counts vs. Acquisition Time (mir)
i 11| MS Spectrum Results % ||} 1|4 MS Peaks One: +Product lon:4 (2 X
Elke ot @@ ¢ [&aloc 3 [m]e]e m % % @ mz Species  Abund
» i1 &8
lfamixPl_30d x104 |+ESI Product lon4 (2.170-2.264 min, 7 Scans) (3110000 -> ) SulfamixPL_15.d . .
[7] User Chromatograms 2 185.7000 3106000 p e
[Elfw = TIC Pr =l i
Bl +TiC 1071 £101.14
Elfn +TIC n (285, 4 . — = 088 766,29
- TIC Product lon (311.0000 > | H o 1721000 S 112 116643
[7] User Spectra [} L i A L 1266 290629
x104 |~ESI Product lon4 (2.091-2.201 min, & Scans) (311.0000 -> ) SulfamixP|_30.d 1403 128471
: 1 . 555000 1557 6265114
il Sy ks 2 721 1582.88
[ - Product lon:4 (2.091-2.201 mir) (311.0000 - “1 2177 732829
=] nd Spectra L 1 847000 ) hano [ 124 6000 172900 2296000 2121 88215
ol b u o ol 3 o 2, 2451 7552.28
X104 |~ESI Product lon4 (2.138-2.233 min, 7 S<ans) (311.0000 -> =) SulfamixP|_45.d ot i
1515000 !
i
O + ¢ s
[N - T1C Product fon (311.0000->) 054 1450000 yax gnop
7] User Spectra odun S il b b ) .
[Tl + Product il 60 B0 100 120 140 160 180 200 220 240 260 280 300 320
« [ ] » Counts vs. Mass-to-Charge (m/z) 1 ¢ [ma] »

f Click the Close Data File icon in the
main toolbar, and click Close when the
dialog box containing the list of data
files pops up.

» The product ions appear to be:
Sulfamethizole-271.0 > 155.7
Sulfamethazine-279.0 > 185.7
Sulfachloropyridazine-285.0 > 155.7
Sulfadimethoxine-311.0 > 155.7
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Exercise 1 — Develop an acquisition method

Task 5. Find optimum collision energy for MRM acquisition

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

Steps

Detailed Instructions

Comments

1 Set up three MRM acquisition

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

energy.

Tune flle Stop fime

atunes tune: sl & Nolmittés Pump

Browse & Calt m

lon source Tire fitering

Esl - [ Peckwidh [0.07  min
Time seoments

# ?:;’; SEeniType M| (D E?ﬁ?‘] Eff\‘/“?_] Stored
v[1] 0[MRM ToMs | 18 | F |

[i67  oyolesis [zian meeyols

a Click the 0QQ tab.

Set Scan Type to MRM.

¢ Enter all MS parameters shown in the
example below except for the collision
energy value.

d In the collision energy column, type
10 for each compound.

e Save the method as iiiSulfamix
MRM_10.m.

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

-

Acquisition | Source | Chromstogram | Instrument | Diagnostics |
Scan segmerts
15107 | Precursorlon

Compound Group Compound Mame:

MS51 Res | Product lon

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

M52Res | Dwell Polaity

Fiagnentor | Colision Enengy | Ee150elerater

» Sultadimethosine r 311 |Unit 1557 | Unit 50 100 10 7|Positive
Sulbschloropyridazine | 285 |Unit 195.7 | Unit 50 100 10 7| Positive
Sulfamethazing r 273 |Unit 1857 |Unit 50 100 10 7| Positive
Sultamethizels r 271 |Unit 1558 | Unit 50 100 10 7| Pasitive

30

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide




Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

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

3 Compare the compound transition
intensities at different collision
energies.

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

Set the MRM chromatogram
extraction parameters as shown
at right for all transitions.
Disable the TICs for clarity and
examine the peak intensities.
Compare the intensities of each
compound transition obtained at
one collision energy with the
same compound transition
obtained at another collision
energy. (Do this in Overlaid
Mode with all the MRM
chromatograms.)

Close the data files but don't
save results.

Refer to Table 4 on page 32 for
optimal method settings for
each compound.

Click the Worklist tab to make the
worklist visible.
Add six samples to the worklist for

collision energies 10, 15, 20, 25, 30, 35.

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

Click Worklist > Run.

Open the Qualitative Analysis
program.

Clear the Run ‘File Open’ actions...
check box.

Open the MRM data files in the
Qualitative Analysis program.
Right-click the Chromatogram Results
window, and click Extract
Chromatograms from the shortcut
menu.

To select all data files, click the last
file while holding down the Shift key.
Enter the parameters as listed in the
example below, and click OK.

Clear the TIC check boxes to make the
MRM chromatograms easier to view.

« This step is optional because you

can use the six example data files in
the next step.

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

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

Extract Chromatograms @
List of opened data files
e A Integrate when
vee: [MRM A B e
A M Chromatogram | Advanced | Excluded Masses|
MS level: MS/MS  v]A  Polarity: [Postive v]A
Scans [Multiple reaction monitar - JA
Transition: Al -
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
h Click the Overlaid Mode icon, s4 . » Compare the colors shown in
i Compare peak intensities for each Chromatogram Results with the
compound transition in each data file color next to the MRM transition
in the Chromatogram Results window. name in the Data Navigator.

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

: 24 Data Navigator x HAu.mnm-nMu =
Sort by Data Fie “hee ziaBEvisaloe - A 28 o81[F)% B Lo Minutes "
5] SuftamihRM_10.3 P
53] User Chromstograms x108 |+ESI MRU Frag=320.0% CF=0,000 DF=0.000 CID&?5.0 (271.0000 -> 155.8000) SulfamizRM_35.4
A = TIC MRM (= -5 Sl
[ - 4 (311.0000 > 155.7000) [ i
JE28 - vimn (25,0000 > 155.7000) S

-+ MRM (279.0000 -> 185.7000) 30

|+ MRM (271.0000 -> 155.8000) 9

B Sl am
8 25
8 225
B ces 2
5[] SulfamizMRM_15.4 175 !
5[] User Chromatograms 15 A
[ + TIC MRM (= ->=) s
-
075

05
025
0

—— — — —
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24
a2 Counts vs. Acquisition Time (min)

Unless you decide to acquire MRMs at  + You now have all the information

lower collision energies, you should you need to do an MRM acquisition

find that the optimal method settings experiment of the sulfa drug

are as shown in Table 4. mixture. Consider doing at least one
j Click the Close Data File icon in the more run with those settings.

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

Table4 Compounds and Collision Energy

Compounds MRM Transition Collision Energy (V)
Sulfamethizole 271.0>155.8 10
Sulfamethazine 279.0 > 185.7 15
Sulfachloropyridazine 285.0 > 155.7 10
Sulfadimethoxine 311.0 > 155.7 15
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an MRM

method

Exercise 2 — Develop a Dynamic MRM acquisition method from
an MRM acquisition data file or an MRM method

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

For this exercise, you have three main tasks:

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

e “Task 2. Print a report in the Quantitative Analysis program” on page 36
e “Task 3. Create a Dynamic MRM method using Update dMRM” on page 37

You can easily create a Dynamic MRM method from an existing MRM method.

e “Task 4. Create a Dynamic MRM method from an MRM method” on page 39

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

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

file.

Steps

Detailed Instructions

Comments

1 Open the Quantitative Analysis
program and create a batch file
with one sample file,
SulfamixMRM_10.d.

Copy the data file
SulfamixMRM_10.d from the
installation disk to the
\MassHunter\Data\MRM_to_
DMRM folder.

Double-click the QQ Quantitative
Analysis icon or the Drug Quant
(aQQ) icon.

Click File > New Batch.

¢ Navigate to the \MassHunter\Data\

MRM_to_DMRM folder.

Type MRM__ to_DMRM in the File
name text box.

Click Open.

If the Add Samples dialog box does
not open, click File > Add Samples.
Select the file SulfamixMRM_10.d.
Click OK.

+ The file SulfamixMRM_10.d is on

the installation disk in the
\Support\Data folder. Copy this
entire folder to the
\MassHunter\Data\
MRM_to_DMRM folder.

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an 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.

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

Select the SulfamixMRM_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 in the Level column and 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.

» To enter the same value in all cells
in a 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.

34

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide



Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an MRM
method

Steps Detailed Instructions Comments

[ Agilent MassHunter Quantitative Analysis (for QQQ) - [New Method] =3 EeR ==
i File Edit View Analyze Method Update Report Tools Help

P 0 B | B GE AnalyzeBatch ~| @ § Layour B EE BE HH (A Restore Default Layout

Method Tasks + X |Method Table - X
\ New | Open Method \ i TimeSegment: 4 | <All> ~ = | Compound: [&] Sulfachloropyri.. v [ | Reset Table View
| Method Setup Tasks [ sampte =
/. MRM Compound Setup Name Data File Type Level Acq. Method File | Aca. Date-Time
K. Refenion Time Setup | SulfamixMRM_1... | SulfamixMRM_1_. | | | |
S 15D Setp Quantifier -
5 Name i5 Transifion Scan Type CF CF Origin CF Vieight
# Concertraton Setup » i 250> 1557 arget near =] None
F Qualifier Setup i 311.0-> 155.7 arget inear Include lone ‘—
D 275.0-> 1857 arget inear [Include lone
7 Calibration Curve Set &
(34 Colbration CurveSep ‘ 271.0-> 185.8 arget ncar [nclude lone s2
B Globals Setup LT L, j
[saverext | [Femeteiriomason - X
& i a @ # i 5]
& veliole ,Eu T | @ & | % | Max#of panes: 2 [ [
+TIC MRM (= -> =) SulfamixMRM_10.4
Save 2 4108 <10¢]
Savefis & .5 1
08
B3 Exit 2 =
15 06
Manual Setup Tasks i 04
Outlier Setup Tasks 05 02
Db ek 01 02 03 04 05 06 07 08 0% 1 11 12 13 14 15 16 17 18 19 23 21 22 23 24
Acquisition Time (min)

Compound Information

- X
aje t A= 8 0 = BI[AJFELE A
+ MRM (285.0-> 155.7) SulfamixMRM_10.d 2850->155.7 + MRM (0.5932-0.75 min, 60 scans) (285.0 -> =) Sulfami
2 xi08 0643 min. 3 x102 2 x107] 1857
8" R 8 s
08 2 o8 125
06 E L
04 5 0 075
02 £ 02 05
2 025 2850
\ 0 .
02 04 06 08 1 12 14 02 04 06 08 1 12 14 160 180 200 2o 240 260 280
Acauisition Time (min) Acauisition Time (min) Mass-to-Charge (miz)

4 Compounds (4 total) 0 1STD (0 total)

4 Verify method and then save the a Click Method > Validate. * Inthe Apply Method dialog box, you
method and apply the method to b Click OK on the message box. Fix any can click Analyze to automatically
the batch. errors, if necessary. start additional batch processing.

Click Method > Save As.

Enter MRM_ to_ DMRM.

Click the Save button.

Click Method > Exit.

(optional) Click Analyze in the Apply

Method dialog box.

Click Yes to apply the method to the

batch.

e 0o a0

=

5 Analyze and save the batch. a Click Analyze > Analyze Batch.
Click File > Save Batch.

-
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an MRM
method

Task 2. Print a report in the Quantitative Analysis program

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

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

Steps Detailed Instructions Comments
1 Print a report using the template a Click File > Save Batch. » Copy the MBM_to_ DMRM.xItx
MRM_to_DMRM.xItx. b Click Report > Generate. template from the \Support\Data
The system displays the Generate folder on the installation disk.
Report dialog box. * For this report, you do not need to
¢ Select the Report folder. This folder print the report.
name will be used in the next task. « If you have not created a Report
d Select the Report method. Method, see the online Help for
e Mark All samples. Quantitative Analysis for
f Mark All compounds. instructions on how to create a
g Click OK. report method.

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

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

-

Generate Report ==
Batch file
Batch folder C:\MassHurter'\Data\MRM_to_DMRM
Batch file MRM_to_DMRM batch bin

Reportfolder:
C\MassHunter\Data\MRM_{o_DMRM\Quart Reporis\MRM_to_DMA
Reeport method:

C:\MassHunter'\Report Templates\Quant \en-US\Letter\ ESTD' Resuits_NoGraphics\MI

[ choose.. | [ MNew. ][ Edt

Samples/Compounds

Jr—

Generate:
@ Generate reports now

*) Gueus repor task

=N
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an 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 JiiSulfamix a Click File > Open > Method. * In this example, the batch is in the
MRM_10.m and save it to a new b Select the /iiSulfamix MRM_10.m \MassHunter\Data\
name with the format jiiSulfamix method. Click OK. MRM_to DMRM folder.
dMRM.m, where iii are your ¢ Click Method > Save As.
initials. d Type the new method name with the

format jiiSulfamix_dMRM.m.

2 Change the method to a dynamic  a Click the Acquisition tab in the QQQ  + The Dynamic MRM Update tool

MRM method with the same tab in the Method Editor window. automatically sets the Scan type to
compounds. You can eitherusea b Right-click the Scan segments table Dynamic MRM.
data file or the report that was and 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
¢ Select the folder containing the the input to this dialog box. The
report.results.xml file or the data file Scan segments are created from
iiiSulfamix MRM_10.d. one of these two input sources.
d Mark Add new compound/transition.
e Mark Update retention time.
f Mark Update trigger window.
g Click OK.
n Yo can pdatethecompounds
[C\WassHunter DataMRM to_DMAM\MRM to_DVRMm J in the Scan segments table by
e imtgsn B using a 000 data file or a
Peak abundance threshold: |50 ¥ Update retention fime vindow Quantitative analysis report
Cycle time: 500 ms RT windaw threshold: [075  [Mintes _~] folder.
Scale factor. B
Trigger opticns
™ Update threshold ¥ Update trigger windaw
Height percent B ] * Retentiontime " FWHM
Scale factor: [ Absolute value [or ™ min
Percent value: e
Scale factor. [
Restore Defaults 0K Cancel
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an MRM

method

Steps

Detailed Instructions

Comments

Tuns fie Stop time

atunes tune.aml @ Holimitiés Pump

Browse...| &S i o

on soutce Time fitering

E] - W Peskwidh [007 min
Time segments

Stat Dela | Dela

G| et ScanType | Divvabe | Fote | Doh | Gioreq
v 0[DynsmcMAM |ToMs | 18] o

[ owlesis [ msfoycle

Acauisition | Source | Chromatogram | nstrument | Disgnosties |

Scan segmerts

ime | Dl Accelerator

Compound Group | Compound Mame ¢ | ISTD? | Precursarlon | MST Res | Productlon | MS2Res | FetTi 2 Fiet| Eragmentcr | Collsion |Cell Palaity
i) | Time Erer atage
[ 285 Unit 1557 |Unit ues| 0% 100 10 7|Pasitve
r 317 |Unt 1557 |Unit 2 0B 100 10 7 |Posive
Sufamethazne | [ 27| Unt 185.7|Unit S 100 10 7|Posive
Sulamethizale [m 271 |Unit 1558 Unit 0| o’ 10 1 7 |Pasiive
Dynamic:MRM Parameters Triggered MAM
Gy Tine [ e 2R =4 Mo Concurent WMo =3 Miras Dl = 18317 ns/436 60 mo — .

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.

38
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an 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 JiiSulfamix a Click File > Open > Method.

MRM_10.m and save it to a new b Select the /iiSulfamix MRM_10.m
name with the format iiiSulfamix method.

dMRM2.m, where iii are your ¢ Click OK.

initials. d Click Method > Save As.

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

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

Enter the retention times and
delete the original compound.

Type the new method name with the
format jiiSulfamix_dMRM2.m.
Click the Save button.

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

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.

Type the value for the Ret. Time (min)

for Sulfachloropyridazine.

Type the value for the Ret. Time (min)

for Sulfadimethoxine.

Type the value for the Ret. Time (min)

for Sulfamethazine.

Type the value for the Ret. Time (min)

for Sulfamethizole.

Select the original compound in the
Scan segments table.

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

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.

Retention time is different for
different systems and columns. For
the example data files, enter the
following values:
Sulfachloropyridazine: 0.65
minutes
Sulfadimethoxine: 2.03 minutes
Sulfamethazine: 0.98 minutes
Sulfamethizole: 0.37 minutes
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an MRM

method

Steps

Detailed Instructions

Comments

~Tune Stop ion | source | | nstument | Dignostics
atunes hune.xml @ Nalimit/ts Purnp [~ Scan seqr
e fi min +|1sTD? - - Ret Time | Dela Ret Collsion | Cell Accelerator .
Browse .| &4 Campaud Greup | Compound Name * | ISTD'? | Precursarlon ™| MS1Res | Produatlon © HS2Pes | "5 Time Dote Rt pragnany | Gl | Celgceele Polaity
lon s Time fitering | s Insert Row
- 5] 235 Unit 155.7|Unit 085 ——— silve
£l -
(1 Rl | ARt Suladmethosine | [ 311 [Unt 155.7| Unit 203 slive
Delete Row
S Sulamethazine | [ 27| Unit 1857 |Unit %8 o stive
o
Stat Dela | Deka Sullamethizole = 271 |unit 155.8|Unit 037 slive
1 ‘ | scanType | DivValve Stored
Time EMV ()| EMY () Import from Database Browser...
» ‘1 ‘ D‘Dynam\cMRM |TuMS ‘ 1s| n| = ‘

Update DMRM Method ...
Edit DMRM Method ...
Calibrate DMRM Method ...

Cut

Copy
Paste
Paste from Clipboard

Fill Down
Fill Column —
Dynamic MRM Parameter
les/s Aoy = = i =
cycles/s ms/cycle ’7 Cyele Time W % Total MAMs =5 Max Concunent MRMs = 5 Min/Max Dwell = 96.50 ms/36 50 ms Min 00167
Max 999.9
Default 1
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Exercise 3 — Create a Triggered Dynamic MRM acquisition

method

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

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

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

conditions are described in the Concepts Guide.

Steps Detailed Instructions Comments
1 Open the method iiiSulfamix a Click File > Open > Method. » A Triggered Dynamic MRM method
dMRM2.m, where iii are your b Select the iiiSulfamix_dMRMZ2.m is a type of Dynamic MRM method.
initials. method. The Scan Type for both methods is
¢ Click OK. Dynamic MRM.
d Click Method > Save As. The Dynamic MRM method is the

Type the new method name with the
format
iiiSulfamix_TriggeredDMRM.m.
Click the Save button.

template method for the
optimization.
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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.

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

Modify the information in these rows
to match the information in the next
image.

Repeat for each compound.

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

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

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

+ Foreach compound, we are going to
add additional transitions.

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

» Typically, the most abundant ion is
the Trigger transition.
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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 check box if it is a Trigger transition. two Trigger transitions.
trigger conditions. b (optional) Mark a second Trigger « |f 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,
d Enter the Trigger Entrance for each the Trigger Delay and the Trigger
Trigger transition. Window are set to 0. If these values
e Enter the Trigger Delay for each are 0, then these triggering
Trigger transition. conditions are not enabled.
f Enter the Trigger Window for each » The threshold is established when
Trigger transition. the method is updated using a data
file. The other values are also
selected based on results. You must
collect data at different settings to
establish what works best. These
values are very important to the
success of the method.
Scan segments -
Compound Group| Compound Name / | Precursar lon © | Froductlon | Primary © | Tiigger | Thrashold HEMH"]”E PellaRet | Fragmertor %ﬂ‘;ﬁ‘;‘y" ALy BEIEE‘;’ nger | Cellccelretor  poliyy | MST Res | M
1 Sulfachlomopyradizin 285 7 172 I”2 800 [1ks) 1 380 8 2 1] o 7| Positive Unit Un
1 Sulfachloropyradizin 285 156 W r 05 1 280 a 7 |Pasitive Unit Un
1 Sulfachlomopyradizin 285 108 r r 380 a0 7| Positive Unit Un
1 Sulfadimethazine na 2451 I3 I3 1000 12 1 280 12 0 1 a 7 |Pasitive Unit Un
k) Sulfadimethoxine 3111 1731 I°2 r 12 1 380 24 7| Positive Unit Un
k| Sulfadimethazine na 1560 r 380 16 7 |Pasitive Unit Un
1 Sulfadimethoxine 3111 108 r r 380 24 7| Positive Unit Un
2 Sulfamethazine 2791 196 W 2 900 08 1 280 12 0 0 a 7 |Pasitive Unit Un
ki 2731 1559 03 I*2 1000 k=) 1 380 12 0 1] o 7| Positive Unit Un
2 Sulfamethazine 2731 1241 r r 380 20 7| Positive Unit Un
2 2731 1241 r r 380 24 7| Positive Unit Un
2 Sulfamethizole 27 2534 =3 Ic3 1100 03 1 380 a 0 2 ¥ 7| Positive Unit Un
E Sulfamethizole 27 186 53 O 03 1 380 4 7|Pasitive Unit Un
s Sulfamethizole 27 108 r r 380 20 7| Positive Unit Un
[«] ol
Dynamic MRM Parameters Tiiggered MRM
CoceTme [B00 ms Lincy iy e Ms . s Comcuncht WM <5 Fba vl <00 ™ Tiogered Repests [
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Task 2. Add/Modify compounds in an existing database

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

Steps

Detailed Instructions

Comments

1 Review the
iiiSulfamix_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

Click File > Open > Method.
Select the iiiSulfamix_dMRM2.m
method.

Click OK.

Review the parameters.

Double-click the Optimizer icon. @

Click the Optimizer Setup tab.

Click the Injection (with or without
column) button.

Set the CE range from 4 to 48.

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

Select the iiiSulfamix_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.
Click the Mass (m/z) button under
Low mass cut-off.

Enter 60 for the low mass cut-off.

+ A Triggered Dynamic MRM method
is a type of Dynamic MRM method.
The Scan Type for both methods is
Dynamic MRM.

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

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

* 0On the Product lon Selection, you
can automatically add up to 4
product ions per compound (for
instance, 2 primaries and 2
secondaries). You want 8 to 10
peaks in the composite spectrum to
prove that this is indicative of the
compound, so you need to add at
least some of the product ions
manually.

44
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
6 Set parameters on the Compound a Click the Compound Setup tab. » Foreach compound, we are going to
Setup tab and add additional b Click the Import/Export > Import add additional transitions.
transitions. from Acquisition Methods command. -« Inthe Qualitative Analysis program,
For Precursor ion 311, add the ¢ Select the iiiSulfamix_dMRM2.m you examine Product lon data files
following product ions: 245.1, method and click Open. which you acquired previously to
218.1,172.1,140.3, 107.1 d (optional) Right-click the tab and click determine additional transitions to
For Precursor 285, add the Expand/Collapse All Rows. add. See “Task 4. Determine
following product ions: 108.1, e Select one of the Product rows for one product ion masses” on page 24.
92.1, 80.1, 65.1, 39.2 of the compounds. In this example, * You can use the arrow keys to move
For Precursor 279, add the select the Product row 155.7 for between rows in the Product table.
following product ions: 185.7, Precursor 311. + Some of the product ions were
155.6, 107.7, 92.1 f Right-click the Product row and click determined from the Veterinarian
For Precursor 271, add the Add Product lon. In this example, you Drugs tMRM database.
following product ions: 177.8, add 5 product ion rows. + See Table 5 on page 53 for values to
115, 91.3, 80.1, 64.8 g Enter the Product in each of the use in the method.

product ion rows that were added. See
“To determine product ions in the
Qualitative Analysis program:” on
page 46.

Add product ions for the other three
compounds.

: ]| MS Spectrum Results

(oo tlQEw ka1 n][e]e D %]s % E =g

155.7000

P S

X104 |Cpd 4: 2.220: +ESI Product lon:4 (rt: 2.170-2.264 min, 7 scans) (3110000 -> **) SulfamixPl_15.d

This product ion scan has a
precursor mass of 311. You
examine the MS spectrum to

310000

determine the product ions to
107.1000 e =+ i -215 1000 -245 1000 | . .
S ] e [y F Zretom) o0 ]| add to the Product ion section
70 &0 %0 100 110 120 130 140 150 160 ‘égunlsLioMass'nghal:gz(m‘jm 20 230 240 250 260 270 280 290 W00 30 = 0' the compound setup table.

[T Show results summary

Optimizer Setup | Precursor lon Selection | Product lon Selection | Cempound Setup

The product ions that are manually added as
additional Product ions in Optimizer are shown in

the MS Spectrum Results window. The green

boxes were added in this guide to show which

fcq Method Polarity lon Source AT RT Window
CiiMassHunteriMe B Positive = H 203 1!
Precursor Frag Species Abundance
31 100 i
Product CE Abundance cav Primary  Trigger
185.7 10 ] B
2451 ] ]
2181 ] [l
731 @] £
1403 [a] B
LAl E al

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

Steps

Detailed Instructions

Comments

» To determine product ions in the
Qualitative Analysis program:

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

Click Find > Find Compounds by
Targeted MS/MS.

Close the Compound List window.
Select a compound in the Data
Navigator window. For this example,
click Cpd 4.

Click the Autoscale Y-axis icon in the
MS Spectrum Results toolbar.
Right-click and drag to zoom in on the
MS spectrum.

« 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 53 for values to
use in the method.

: 1l1 MS Spectrum Results

iz zaEse[xnaoc

1 - [l ] % e ) =

This product ion scan has a

%104 | Cpd 4: 2220 +ESI Product lon4 (rt: 2170-2.264 min, 7

MW e g @

‘scans) (311.0000 -> ) SulflemixPI_15.d
155.7000

818000 A Z 140.3000 172,100 2007000 I
.

2740000 2918000

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

21018000

0 8 %

00 1o 120 130 140 15 160 10 180
Counts vs.

vs. Mass-to-Charge (m'z)

19 200 210 20 20 20 220 260 2/0 280 20 300 300

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.

Cc

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 the Start Optimization button in
the Optimizer toolbar.

* 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 53 for values to
use in the method.
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Steps

Detailed Instructions

Comments

8 Examine the Optimizer Report.

a Examine the Collision Energy for each

Product lon.

b Print or save the report.

Optimizer Report

Project Name:
Instrument Name:
Instrument Model:

Compound Name
suffachloropyridazine

Method Name

265 =0
265 =0
265 30
265 30
265 30

Compound Name
sulfadimethoxine

Method Name

31 |0
311 =0
311 =0
31 =0
311 =0
31 |0
31 |0
311

Compound Name
sulfamethazine

Method Name

27 =0
27 =0
27 =0
23 |0
273 |0
27 =0
273

Compound Name
sulfamethizole

Method Name

Satyr
GE490A

Formula

Precursor Ion  Fragmentor
0

Formula Mass Sample Positio
1

Precursor Ion Fragmentor
31 |0

Mass Sample Position

Product Ion
1557

1299

107.9

919

798

2

Product Ion
1557

2448

2297

217.7

1729

107.9

919

799

D\ MassHunter MethodstFamGuide\03_03_MRM_to_dMRM.m

D\MassHunter MethodsiFamGuice\03_03_MRM_to_dMRM.m

B

BEREEESD

E}

Polarity  Ion Source
Positive A ESD

ollision Energy  Abundance

5723674
31569

S015922
743199
1529348
508111

Polarity  Ion Source
Posiive  AlS ESI

Collision Energy Abundance

15
12
il
16
24
)
=
48
48

648
Formula  Mass Sample Position
1

Precursor Ton  Fragmentor
=0

Product Ton
1857

2128

1359

1239

107.9

919

798

D\ MassHunter MethodstFamGuide\03_03_MRM_to_dMRM.m

3335528
548481
13578
434965
414589
2201401
3102585
761344
2583606

Polarity  Ion Source
Positive A ESD

Collision Energy ~ Abundance

11
il
=)
2
S
24
48
48

649
Formula Mass Sample Position
1

37209%6
421592

1377529
2623242
2407737
3643700
1242301
379852

Polarity  Ion Source

“i Agitent Technalogiss

9 Save the compounds.

Page1of2

10 Import compounds from a

database.

Printed on: 9/12/2012 3t 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 production can
become the dominant peak. The collision energies
are further adjusted later in this task.

This report was generated with a different set of
transitions.

* Click the File > Save Compounds

command.

* Click the Import/Export > Importfrom - You can also import compounds

Database command. The Database
Browser program opens.

that were distributed as part of a
database.
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Steps Detailed Instructions Comments

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

select the transitions. box. are visible.
b Click the Select top button under » The tools to allow you to set up
Select Transitions. Primary transitions and Secondary
¢ Type 10 for the ranked transitions. transitions are available in this
d Click the Select Transitions button. program.

« If any of the compounds have two
collision energies, clear the check
boxes for one of these values.

» See Table 5 on page 53 for values to
use in the method.

Select Transtions Set primary and trigger flags Rank transitions by
a Selecttop o ranked transttions Settop 2 ranked ranstions as primary @ Abundance
[Ep— &
©) Secondary transiions
@ Compound Name Formula Mt Folarity Species Frecursor Product Frag CcE cav Primary | Trigger *
#|[7]: Sulfachloropyradizine Positive 285 155.7 100 10 7 [&]
s i Positive 285 1299 100 Il ]
¢ Sulfachloropyradizine Positive 285 1079 100 [=] [&]
#|[¥]" Sulfachloropyradizine Positive 285 919 100 Il ]
#|[)! Sulfachloropyradizine Positive 285 792 100 [&] [&]
#|[¥)" Sulfachloropyradizine Positive 285 648 100 ] ]
[ Sulfadimethoxine Fositive n 1557 100 15 7 [&]
[ | Sulfadimethoxine Positive 3N 2448 100 I |
[ Sulfadimethoxine Positive n 2297 100 [&] [&]
[ Sulfadimethoxine Fositive 311 2177 100 ] |
[ Sulfadimethoxine Positive n 1729 100 [&] [&]
[ Sulfadimethoxine Fositive 31 1073 100 0 ]
[ Sultadimethoxine Positive 3 919 100 [&] A
[ ]! Sulfadimethaxine Positive an 799 100 £ 0=
»pIL T Sulfadimethoxine Positive 3 642 100 [&] [
.7 |[2]! Sulfadimethoxine Fositive 31 1557 100 10 7 [
s Positive 3n 2451 100 [&] [&]
.#|[2] Sulfadimethoxine Fositive 31 2181 100 | [
s Positive 3n 1721 100 [&] [&]
¢ |71 Sulfadimethoxine Fositive 31 1403 100 0 0
|7} Sulfedimethaxine Positive 3n 107.1 100 [&] [&]
7|7} Sulfamethazine Fositive 279 1857 100 10 7 m|
#|[7); Sulfamethazine Positive E:E) 2128 100 [&] A\ |-
. i, | 4
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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 In the Set top ranked transitions as

primary box, enter 2.

b Click the Set Primaries and Trigger

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

button. » The program also selects the most
abundant transition as the Trigger.
* You can manually select a second
Trigger transition.
* See Table 5 on page 53 for values to
use in the method.
Select Transtions Set primary and trigger flags Rank transitions by
Selecttop 1 ranked transtions Settop 2 e ey @ Abundance
© Prmaytranstns © Fospanse Focr
© Secondaytransiions
Compound Name: Formula = Mw Polarity Species Precursor Product Frag CE cav Primary  Trigger RT o
(7] Sulfamethazine Positive 279 643 100 (] (] 0
Sulfamethazine Positive 27 1857 100 10 098
Sulfamethazine Positive 279 1556 100 B [&] 082
Sulfamethazine Pesitive 219 1077 100 || | 038
Sulfamethazine Positive 279 921 100 =] 032
(] Sulfamethizole Positive 27 1558 100 10; [ 0
L] Positive 271 1778 100 |l & 0
(]| Sulfamethizole Positive 27 1159 100 1 [ [}
[C]: Sulfamethizale Positive 271 1079 100 B sl 0
[7]' Sulfamethizele Positive o [ 100 1 1 0
(7] Sulfamethizole Positive 2n il 100 [=] [&] 0
] i Positive 271 649 100 IF) 0 0
Sulfamethizole Positive a7 155.8 100 10: 037
Sulfamethizale Pesitive -l 1778 100 |l | 037
Sulfamethizole Positive omn 115 100 [=] =] 037
Sulfamethizole Positive 2n 913 100 | 037
Positive 271 80.1 100 |l s 037
Sulfamethizole Positive a7 648 100 (] ] 037
Sulfachloropyridazine Positive 285 155.7 100 10; 065 L
Sulfachloropyridazine Positive 285 108.1 100 1 065 \’
b7 |[]: Sulfachloropyridazine Positive 285 921 100 [&] =] 065
i Positive 285 80.1 100 Il O 0.65
Sulfachloropyridazine Positive 285 65.1 100 [=] =] 065
Sulfachloropyridazine Positive 285 292 100 ] [ 065
< m »

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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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments

13 Review the Primary transitionsand + Review each compound. Change the * The program selected the most

Trigger transitions. Primary and Trigger transitions to the abundant transitions which in this
For sulfachloropyridazine, select transitions listed in the left column. example often had a low m/z for the
285 m/z -> 155.7 m/z transition + Change the other Primary transitions Product lon. A very abundant low
as the Primary and Trigger as shown below. m/z ion may be unsuitable as a
transition. Primary transition.

For sulfadimethoxine, select 311 * You can select two Primary

m/z ->155.7 m/z transition as transitions as triggers for a

the Primary and Trigger compound.

transition. * In the example below, all of the
For sulfamethazine, select 279 columns have values. The

m/z ->185.7 m/z transition as Fragmentor voltages and collision
the Primary and Trigger energy values were set in
transition. Optimizer.

For sulfamethizole, select 271 + See Table 5 on page 53 for values to
m/z ->155.8 m/z transition as use in the method.

the Primary and Trigger
transition.

Select Transtions Set priman and tigger flags Fiank tansitions by
@ Select top 10 ranked tiansitions Settop 2 e ey @ Abundance
1 Primary transitions | Select Transitions “ Response Factor
*1 Secondary transitions [ Set Piimaries and Trigger |
Compound Name Formula M/ Polarity Species Precursor Product Frag CE Ay Primary  Trigger AT AT Window  Abundance
Ul Pasitive 265 1557 30 10 7 065 1 5723674
sufachloropyiidazin Posilive 285 1239 380 24; 7 0O ) 065 1 35469
Ul Pasitive 285 107.9 30 24 7 =] 065 1 5015322
sufachloropyiidazin Posilive 285 314 380 24; 7 O ] 065 1 7438199
sufachlorapyiidazin Pasitive 285 738 30 40 70 [la] [ 1 1529348
sufachloropyiidazin Posilive 285 E18 380 48; 7 0O £ 065 1 6508111
sufadmethaxine Pasilive 31 195.7 380 15: 7 203 1 333528
sufadmetharine Pasilive Eill 2448 380 12 70 ] 203 1 548481
sufadmethosine Posilive Bl 2237 380 20 7 B B 203 1 135578
subadimetharine Positive Elll 277 380 16 7 O ] 203 1 434365
sufadmethosine Posilive Bl 1729 380 24 7 B [=] 203 1 414569
sufadimetharine Positive Ell 107.9 380 20 7 ] 203 1 229140
sufadmethosine Posilive 31 319 380 32 7 | [] 203 1 3102685
sufadimethasine Positive Kl 734 380 48 70O & 203 1 761344
sufadmethosine Posilive L E18 380 18; 7 | B 203 1 2583686
] Positive 273 1857 380 11 7 ] 0% 1 720336
sufamethazine Posilive 273 2128 380 20; 7 | B 088 1 421592
sufamethazine Positive 273 1559 380 12 70 0 0% 1 1377529
sufamethazine Posilive 273 1239 380 24 7 B 08 1 2533348
sufamethazine Pasilive 279 079 380 24 7O & 098 1 2407737
sufamethazine Posilive 273 919 380 24 7 B B nss 1 3643700
sufamethazine Posilive 273 738 380 48 7 & 098 1 1242301
sufamethazine Pasitive 279 £49 380 48! 7 B B 09 1 793552
sufamethizole Posilive 27 15568 380 [} il o 037 1 4578854
sufamethizole Pasitive 271 1778 380 12 7 B B 037 1 8933
sufamethizole Posilive Fdl 1159 380 16 7O £ 037 1 515222
sufamethizole Pasitive Edl 107.9 360 24 7| [ 037 1 08252
ufamethizole: Positive 7 92 380 28! 7 = 037 1 51928010
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Steps Detailed Instructions Comments

14 Review the Import List table onthe a Click the Add to Import List button. * In this example, you are importing
Import List tab. b Click the Import List tab. from the database to the Import

¢ Review the Import List table. List. Then, you are importing from
Database Browser to Optimizer.

= N B
Search/Filter | Import List
Compound Name Formula Mo/ Polarity Species Precursor Product Frag CE Primary Trigger RT R
» ; Sulfadimethoxine Positive an 1857 100 10 203 1
Sulfadimethexine Positive m 2451 100 =] (=] 203 1
Sulfadimethoxine Positive n 2181 100 = = 203 1
Sulfadimethoxine Positive an 1721 100 [} ] 203 1
Sulfadimethexine Positive m 1403 100 =] [} 20 1
Sulfadimethoxine Positive n 1071 100 = 203 1
Sulfamethazine Positive 279 1857 100 10 0.8 1
Sulfamethazine Positive 29 1556 100 (=] = 098 1
Sulfamethazine Positive 2719 077 100 [ ) 098 1
Sulfamethazine Positive 279 921 100 (=) 0.98 1
Sulfamethizole Positive m 155.8 100 10 037 1
Sulfamethizole Positive n 1778 100 [} ] 037 1
Sulfamethizele Positive n 115 100 =] [} 037 1
Sulfamethizole Positive mn 913 100 = 037 1
Sulfamethizole Positive 2n 80.1 100 ] 0| 037 1
Sulfamethizole Positive mn 648 100 =] [} 037 1
Sliifachioropyridazine Positive 585 1557 00 o 065 i
Sulfachlorepyridazine Positive 285 108.1 100 B B 0.65 1
Sulfachloropyridazine Positive 285 921 100 = 065 1
Sulfachloropyridazine Positive 585 801 100 [ ] 065 1
Sulfachloropyridazine Positive 285 €5.1 100 (=] =} 065 1
Sulfachloropyridazine Positive 285 392 100 = = 085 1
«| . ] 3
15 Review the Compound Setup table a Click the Import button. » The compounds in Optimizer are
in Optimizer. You replace all b Click the Yes to All button. overwritten by the compounds that
compounds with the compounds ¢ Inthe Compound Setup tab in you updated in the Database
from the Database Browser Optimizer, review the compounds. Browser program.
program.
Replace

Similar record for the compound ‘sulfachioropyridazing s already present in curent project.

Do pou want to replace it?

[ ves [ veswan |[ Mo | [ Notodu
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Steps Detailed Instructions Comments
16 Save the new compound + Click the File > Save Compounds » You cannot see these results by
parameters to the database. command to save all of the changes to default, but the Primary and Trigger
the database. transitions are updated in the
project.

* The Primary column, Trigger
column, Trigger Entrance Delay
column, Trigger Delay column,
Trigger Window column and
Trigger MRM Threshold column are
available in the Compound Setup
tab. They may be hidden.
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Table 5 Information for TMRM method for sulfa drugs

Compound Precursor Product lon Primary Trigger Threshold Collision
Energy
Sulfachloropyridazine 285 155.7 Yes Yes 500 12
Sulfachloropyridazine 285 92.1 Yes No 24
Sulfachloropyridazine 285 108.1 No No 24
Sulfachloropyridazine 285 80.1 No No 60
Sulfachloropyridazine 285 65.1 No No 60
Sulfadimethoxine n 155.7 Yes Yes 500 16
Sulfadimethoxine n 107.1 Yes No 28
Sulfadimethoxine n 2451 No No 16
Sulfadimethoxine n 2181 No No 16
Sulfadimethoxine n 1721 No No 32
Sulfadimethoxine n 140.3 No No 40
Sulfamethazine 279 185.7 Yes Yes 500 12
Sulfamethazine 279 92.1 Yes No 32
Sulfamethazine 279 155.6 No No 16
Sulfamethazine 279 107.7 No No 28
Sulfamethizole 21 155.8 Yes Yes 500 10
Sulfamethizole 21 91.3 Yes No 40
Sulfamethizole 21 177.8 No No 10
Sulfamethizole 21 115 No No 20
Sulfamethizole 21 80.1 No No 40
Sulfamethizole 21 64.8 No No 40

You select the most abundant transition as the Trigger. The threshold is set
automatically when any acquisition method is updated. You can set the
threshold manually, also.
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Task 3. Create a Triggered Dynamic MRM method from an existing

database

You can create a Triggered Dynamic MRM method from a database such as the
Pesticide Triggered MRM Database and Library, the Forensics and
Toxicology Triggered MRM Database and Library, or the Veterinary Drug
Triggered MRM Database and Library. These databases can be purchased
from Agilent. You can also copy the information from an Excel spreadsheet,

but that method is not described in this guide.

Steps Detailed Instructions Comments

1 In the Data Acquisition program, a Switch to the Data Acquisition + Before you import compounds from
you now import the updated program. Database Browser, the Scan
compounds from the database. b Open the iiiSulfamix_dMRM2.m segments table contains at least

These compounds have optimized
collision energies and also Primary ¢
and Trigger transitions marked.

==y

method.

In the QQQ tab, click the Acquisition
tab. The Scan segments table contains
four rows which are deleted later.
Right-click the Scan Segments table
and click Import from Database
Browser. The Database Browser
program opens.

Mark the Show All Records check
box.

Mark all of the transitions for the four
sulfa drug compounds. Clear the check
boxes next to any unwanted
compounds.

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

Review the Import List table.

Click the Import button.

Delete the original compounds from
the Scan segments table.

Mark the Triggered check box under
Triggered MRM.

one row. After importing
compounds from the Database
Browser, you need to remove any
original rows.

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

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

See the online Help for the Data
Acquisition program and the QQQ
Concepts Guide for an explanation
of the other triggering conditions:
Trigger Entrance, Trigger Delay,
and Trigger Window.
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Steps

Detailed Instructions

Comments

Scan segments

Acquisition ] Source | Chromatogram | nstrument | Diagnostics

Compound Group | Compound Name # | 1STD? | Precursor lan | MS1 Res | Productlon ©| M52 Res | Fimay | Tigger | Thieshold H?[;T""e Della et | Fragmentor :Eﬂtf;” CE”O;‘:;'G‘W Polary | (11997
» Suladimethosine. | [ 317 |unit 185.7|Unit [ [ 16365 203 i 100 15 7|Postive
Suladmetosne | BRI 51| Uit r r 100 1z 7 |Fastive
Suladimethosine | | 317 |Unit 218.1|Unit r o] 100 16 7|Postive
Suadmethcsine | T 317 |Urit T72.1|Unit r [a 100 2% 7|Posiive
Suladimethosine | | 317 |Unit 140.3Unit r o 100 2 7|Postive
Suladmethasine | T 317 |Unit 1071 |Unit [ [ 200 i 100 0 7|Posiive
B 278Ut 1857 | Unit G W 000 0% 1 100 0 7 |Fasive
Sulamethazine | 279Unit 155.6|Unit r E 100 0 7|Postive
Sullamethorine | T 278Ut 1077 Uit r ] 100 0 7 |Pasive
Sulamethazine | 278Unit %21 |Unit [ r 098 [ 100 0 7|Postive
Sullamettizsie r 277 Uit I = = o000 037 1 100 0 7 |Fastive
Sullamethizole B 277 |Unit 177.8|Unit r E 100 0 7|Postive
Sultamethizole ~ 277 |Urit 18| Unit r o 100 0 7|Posiive
Sullamettizeie r 277 |Unit 513Ut [ O 037 1 100 0 7 |Pasiive
B Sullamettizele i 271 luric B tlunt r r m 10 i ;Ij
Dymanic: MM Parameers Triggered MR
ColoTino [GE— e TAMPNa =2 Mo Corcurest s =3 inMas Dl 16317 495 50 ws e epans [—

2 Save the method to a new method
name, iiiSulfas_TriggerOpt.m,

where iii are your initials.

a Click the Method > Save Method

command.
b Type iiiSulfas_TriggerOpt.m.
¢ Click the Save button.
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Steps

Detailed Instructions

Comments

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

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

Type 200 for the Cycle time. This
value is shown in the Acquisition tab.
Click between the Primaries only
button and the All transitions button if
the Dynamic MBRM Statistics
information is not updating. Then, click
the All transitions button.

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

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

A Dwell Time of 8 ms per transition

d Click Close. is fine.
a2 Dynamic MRM Viewer o o =)
Corpout [ =] S| Compomitgon: [ =] 5l Dynamic MRM Statistics
Total MRMs z

Compound + Compound Name v Profurser Produet — pr | RY  PAm27 Trigger 7 Threshold Frag  CE  CAV  Polary :xr:;zx::mmz :@

» Sulfachloropyridazin g0| 1000 @ | amems| w0 ) 7| Positive Minimum Dwell Time 500ms
Sulfachloropyridazin g0 1000 [ ] 00| 24 7| Positive Maximum Dviell Time 550ms
Sulfachioropyridazin g0 1000] [ 00| 24 7| Positive Minimum Cycle Time 20 ms
Sulfachioropyridazin 0| 1000] [ 00| 4 7| Positive
Sulfachloropyridazin 0| 10| [ 00| g 7| Positive
Sulfachloropyridezin g0l 1000 [ 00| 48 7| Positive —

200 1000 [@ [ 16%%e5| 0| 15 7| Positve Parameters
2020 100 & [&] 100 20 7| Positive Cycle time [200 ms
Sulfadimethaxine 200] 10| O 00| 12 7| Positive e
Sulfdimethaxine B I o[ 18 7| Positive Py S
Sulfadimethaxine 2030  1000] [ o[ 24 7| Fositive
Sulfadimethaxine 2030 1000 [ 00| 24 7| Fositive i e
Sufamethazine S0 100 [ 20000 00| 10 7| Fositive )
Sulfamethazine 320 1000 @ @] } 00| 10 7| Positive [ Override RT windaw |1 o
Sulfamethazine 0| 1000 [ 00| 10 7| Positive ¥ Chook mirirmm datapts [61 | pis
Sulfamethazine 0| 10w [ w0 10 7| Positive
Sulfamethizale | 10| @ [ o000 0| i 7| Positive ST
i | 10| @ 3 | 0] 10 7| Positive
w100 O 00| 10 7| Positve L SpMt s
Sulfamethizole | 100 O 0| 10 7| Positive Spltby:  [Mmum Dwel e =]
Sulfamethizole W[ 00| O o[ 10 7| Positive
Sufamethizole w0 O 0] 10 7| Fositive Number of methods: |2
Max concurrent MRMs: [10
Min dwell time: 2 ms
Splitmetho: [ |
< ( ] D
——
Flot type: [Comcurent MRS - [ Selectiransitions on Click
Concurrent MRMs vs Retenfion Time
2 15
E 125 4,—‘—
T 10
£ 75
3 5
5 25 ‘
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24 25 26 27
Retention Time (min)
Add Compounds Save Split Methods Reset Default Close
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions Comments

4 Review the Trigger Thresholds to
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 DMIRM Method.
¢ In the 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:
[ |
Method options Retention time options
¥ Add new compounditransition [V Update retention time
Peak abundance threshold: 50 V¥ Update retention time window
Cycle time: 500 ms RT window threshold: |0.75 Mirutes  +
Scale factor: 3
Trigger options
W Update threshold ¥ Update trigger window
Height percent 3 & Retentiontime  ( FWHM
Scale factor: 1 Absolute value: 0.1 min
Percent value: 10
Scale factor: 1
Restore Defaults oK Cancel

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide

57



Exercise 4 — Optimize Acquisition parameters

Exercise 4 — Optimize Acquisition parameters

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

Task 1. Use Optimizer to optimize acquisition parameters

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

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

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

Steps Detailed Instructions Comments

1 Start the MassHunter Optimizer * Double-click the Optimizer icon. I@ « If you are optimizing peptides, use
program. the Optimizer for Peptides program.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments

MassHunter Optimizer (OptimizerProjectl)

File Edt View Impor/Eport Optimization Tools Help
& i E %%%ﬁgl@ll@
Gimizer S&fup | Precursor lon Selestion | Product lon Selection | C¢
‘Sample ntrocuction
z Path fordatafies  C:\MassHurter\data\Optinizer\
© Hiecton fth or wihout columr) a ==
Method Polari lon Source Comments
© Asomatic nfusion using loop injecton o=l it
b | C:lMassHunterMethods\pSulfamix_dMRM2m | Posifive | ESI
T e e C:MassHunterMethods\Default m Positve  ESI
Fragmertor
Coarserange  From 100 To 20
[ Fine Step (/-5 steps around coarse)
] Foed Overwrie aistng
Colison Energy
CErange from & To 4
[ Stat from predcted value Overwte aisting
Fomia €8 T2 % +
omda (C6) - o
Cell Accelerator Voltage 7
[ Pt instrument into standby mod at end
Detabase : C:MassHunter Databases|Optimizer Project Name : OptimizerProject! Optimizer Status : Ready e i Al Records
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments

MassHunter Optimizer (OptimizerProjectl)

File Edt View Impor/Eport Optimization Tools Help
& i E %%%ﬁgl@ll@
Gimizer S&fup | Precursor lon Selestion | Product lon Selection | C¢
‘Sample ntrocuction
z Path fordatafies  C:\MassHurter\data\Optinizer\
© Hiecton fth or wihout columr) a ==
Method Polari lon Source Comments
© Asomatic nfusion using loop injecton o=l it
b | C:lMassHunterMethods\pSulfamix_dMRM2m | Posifive | ESI
T e e C:MassHunterMethods\Default m Positve  ESI
Fragmertor
Coarserange  From 100 To 20
[ Fine Step (/-5 steps around coarse)
] Foed Overwrie aistng
Colison Energy
CErange from & To 4
[ Stat from predcted value Overwte aisting
Fomia €8 T2 % +
omda (C6) - o
Cell Accelerator Voltage 7
[ Pt instrument into standby mod at end
Detabase : C:MassHunter Databases|Optimizer Project Name : OptimizerProject! Optimizer Status : Ready e i Al Records
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Exercise 4 — Optimize Acquisition parameters

Steps

2 Set the optimization parameters.

Detailed Instructions

Click the Optimizer Setup tab.
Set the Sample introduction method

to Injection (with or without column).

If you do not have a 6490 or a 6495,
then set the Fragmentor ramp
parameters as follows:
Set the range for ramping the
Fragmentor values from 90 to 135.
Clear the Fragmentor Fine check
box.
Set the range for ramping the Collision
Energy from 0 to 40 V.
Select a Path for data files to store the
optimization run data.
Right-click the table on the right and
select Add Method from the shortcut
menu.
Click the button on the right side of the
Acq Method cell to open the Open
Method dialog box.
Select the method created in the
previous exercise iiiSulfamix
MRM_10.m and click OK. The Polarity
and lon Source will be filled in from the
values set in the selected method.
Check to make sure that the lon
Source from the method matches the
physical configuration of your
instrument.
Repeat step f to step i to select
additional methods.

Comments

+ 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.

» The Fragmentor Voltage is not
optimized for a 6490 or 6495 QQQ. It
is set automatically when you
Autotune. The Fragmentor
parameters and results for a 6490
or 6495 are not shown in Optimizer.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
3 Select the precursor ions a Click the Precursor lon Selection tab. < Mark the Use most abundant
b Select the Positive ions +H adduct. precursor ion check box to use the
¢ Select the Charge state of 1. most abundant precursor ion.
d Set the search priority of the precursor * Clear the Use most abundant
ions. precursor ion check box and use
e (optional) To exclude certain masses the Up and Down arrow buttons to
from consideration, click Exclude set the search order (ions at the top
masses at the bottom of the screen. of the list are given more priority).
Enter the m/z Values to exclude * You can also enter Neutral Losses
separated by commas and/or enter a to exclude (for example H,0).
Minimum abundance value in counts.
] ] MassHunter Optimizer (OptimizerProjectl) EI@‘

File Edit View Import/Eport Optimization Tools Help

RS @R e %MK

Optimizer Setup | Precursor lon Selection | Product lon Selection | Compound Setup. ‘
Postive ions (with priorties) MNegative ions with priorities) Charge stats
H E H 1 Use most abundant precursar ion
@ Do not exclude masses
©) Exclude massss
m/z valuels)
Minimum abundance
Froject Name : OptimizerProject! Optimizer Status : Ready | Current Record I All Records
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Exercise 4 — Optimize Acquisition parameters

Steps

4 Select the product ions

MassHunter Optimizer (OptimizerProjectl)

File Edit View Import/Export Optimization Tools Help

Detailed Instructions

Comments

Click the Product lon Selection tab. * You want to set the Low mass

Enter a Low mass cut-off value. Select

Mass (m/z) of 60 m/z.

To exclude certain masses from
consideration, click Exclude masses

cut-off value because you do not
want to optimize low mass
non-specific ions. For the sulfa
drugs, significant ions are above 60

option at the bottom of the screen. m/z.
Enter the m/z Values to exclude

separated by commas and/or enter a

Minimum abundance value in counts.

If desired, you can also enter Neutral

Losses to exclude, for example H,0.

Enter a formula in the box and click the

button to add it to the list.

DS B eme BB PEY

(E=8 BB ==

4 Madimum number of product ions
Low mass cut-off
@ Mass (mz) 60

%) % Precursor mass (m/2)

*) Do not exclude masses
® Exclude masses
Product lon
] msz valuels)

[T Minimum abundance counts

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

(separated by commag)  Meutral Losses
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Exercise 4 — Optimize Acquisition parameters

Steps

5

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

» Sulfamethizole

CgH1902N4S;

+ Sulfamethazine

C12H140N,S

+ Sulfachloropyridazine

C10Hg05N,SCI

+ Sulfadimethoxine

C12H1404N,S

Detailed Instructions

Click the Compound Setup tab.

Clear the Show results summary
check box above the table while you
set up the compound list.

Right-click the table and select Add
Compound from the shortcut menu to
add a row to the end of the table.
Enter Sul famethizole asthe
Compound Name.

Enter Sulfa drugs as the group
name in the Groups column.

Enter COH1002N4S2 as the
Formula of the compound. The mass is
calculated.

Enter the Sample Position for the new
compound.

(optional) Enter an Optimization dwell
time value to set longer or shorter
cycle times.

Repeat the steps above to add the
other three sulfa drugs to the table.
Mark the Select columns for the
compounds (rows) to use for
optimization.

Save the compound list to the
database or to the current project.

Comments

+ Compounds are global to all
projects. Compound information
such as name, group, formula, and
mass in one project will be reflected
in the entire database.

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

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

64
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
| MassHunter Optimizer (OptimizerProjectl) =lelEs
File Edit View Import/Export Optimization Tools Help
| & [ [ & e SBMNE O
Optimizer Setup | Presursor lon Selection | Product lon Selection | Compound Setup. |
[] Show resuits summary
Compound Name Groups Formula Mass Sample Position B Padoonid compisnd i
& Sulfadimethoxine Sulfa Drugs C12H1404N4S 310071
= Sulfamethazine Sulfa Drugs C12H1402N4S 278,081 1 @ Use MRM
& Sulfamethizole Sulfa Drugs CSH1002N4S2 27002; 1 Use DMRM
= Sulfachloropyridazine | Sulfa Drugs C10H902N2SCI 25601: 1
Dwell Time
Optimization dwelltime 20 ms
Cycle Time
The Fragmentor parameters and results are not S
displayed for a 6490/6495 Triple Quadrupole. The
. Frag coarse cycle time 0ms
Fragmentor voltage for a 6490/6495 is set
automatically during Autotune. Feale e e
Product scan cycle time s
Collision Energy cycls time 0ms
< " 3 Fill Values
Database : C\MassHunter\Databases\Optimizer Project Name : OptimizerProject] Optimizer Status : Ready Current Record All Records
6 Start the optimization process. * Click the Start Optimization button
() on the toolbar
or
* Click the lon Breakdown Profile button
([+1) on the toolbar.
7 Review results. a Click the Compound Setup tab. + (optional) Use the MassHunter
b Mark the Show results summary Workstation Qualitative Analysis
check box above the table. program to look at the data.
¢ Review the following values for each  + See the online Help for Optimizer or
transition ion in the Compound Table: the Optimizer Quick Start Guide to
Fragmentor learn how to import optimization
Collision Energy results to acquisition for MRM time
d Review the printed optimization report. segments.
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Exercise 4 — Optimize Acquisition parameters

Task 2. Use Source and iFunnel Optimizer to optimize acquisition

parameters

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

To do this task, you first need to create the method jiiSulfamix_dMRM2.m in “Task
4. Create a Dynamic MRM method from an MRM method” on page 39. You do
not need to acquire the data file. When you use this program, a worklist for
each of the parameters being optimized is added to the Study Manager

program.

Steps

Detailed Instructions

Comments

1 Start the MassHunter Data
Acquisition program and load the
iiiSulfamix_dMRM2.m method.

Save this method to a new name.

2 Edit the Source parameters.

-

Start the Data Acquisition program.
Make sure that Acquisition appears as
the selection in the Context text box.
If Tune is the selection, click
Acquisition from the Context
dropdown menu in the Combo bar.
Load the iiiSulfamix_dMRM2.m
method.

Save this method to the name
iiiSulfamix_SourceOpt.m.

View the Method Editor window.

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

Click the @QQ tab.
Click the Source tab on the QQAQ tab.

¢ Modify the parameters to the

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

66
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
: Method E ditor
O v Wl 3 ([soptsamasm ~| & Apply | S
Propeties DA Sampler  Sampler Pretieaiment  Binap Pump  Column Comp.  DAD | 00G
Tune fle Stop fime Scquisttion Snun:al Chromatogram | Instrument | Diegnostics |
stunes. tune. £ Nofmités Pump Saurce parameters iFurnel parameters
o Browse & oo mn GasTemp: [15] T EER Positive Hegative
lon source: Time fitering Lo 150 v o v
Gas Flow: |14 Wmin 14.0 min
A5 ESI ~ i Lo Pr RF v W
¥ Peskwidth [0.07  mn Nebedier, oo s T o ow Pressure: . [
Time segments Sheath Gas Temp: |350 T 30T

4 | S Deka | Dels

EEl seonType | Divvave | DR | DS | st Sheath Gos Flow: [T1 0¥ Vinin 10 Vmin T o
» 1\ D‘Dymsm\cMRM ToMs ‘ znu| n\ = ‘

Positive: Megative Paste to &1 Segments
Capilary: [3000 v [3000 v 6792 na

NozzleVoltage: [300 v [300 v

Chamber Current R
[ s [ msdeck
3 Create template method. a Click the Acquisition tab. A transition for each compound is
b Select a single ion for each compound already included in the Dynamic

for the optimization. MRM method.
¢ Save the method.

Properties D& Sampler Sampler Pretizatment Binary Pump Colurnn Comy DAD QOO

Tune file Stop time source | Chromatogram | Instrument | Diagnosties
st el & Mo fmitths Pump San segments
(ol [ min - Ret Time | Delta Ret Collision | Cell Accelerator
oy e & Compound Group CemporedMame | 1STD?  Precursorlon ™| MS1 Res | Productlen | M52Res Ao T Do Rel Fiaguer | (oo e Polarity
» sulfachloropyridazine r 285 |Unit 1557 | Unit k=) 1 380 10 7| Pasitive
Jon souce: Time fiering
’—_l sulfadimethoine r 311 | Unit 1667 | Unit 203 1 380 16 7| Positive
15 ESI - i
g [y sfanethazine ~ 279 Unit 1857 |Unit 039 1 380 15 7 |Pasiive
Tiroesmes sulfamethizole r 271 |Unit 156.8|Unit [EQ 1 320 10 7|Positve
Start Dekta | Delts
e SoanType | Divvalve |(holt | D88, | Stored
y 1 | D‘Dynamm MRM ‘Tn MS | zuu‘ n‘ I ‘
Dymic: MM Patameters Triggered MAM
oyclesss ms/opcle Total MAMs =4 Max Concunent MAMs =3 Min/Max Dwell = B5. 78 ms/199.20 ms
Cycle Time  |200 ms [~ Triggered Repeats |3
4 Start the Source and iFunnel * Double-click the Source Optimizer

Optimizer program. icon (@ ).
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Steps Detailed Instructions Comments
5 Source and iFunnel Optimizer - SourceOptConfig.opt ol B ==
File Tool Help
=]
Project parameters.
SrmerRs | Susmemmman When this program starts, it automatically selects the
Project Folder C\MassHurter\data . ) .
oo e TS B i default.m method. This method is not set up for an Agilent
r—p— Jet Stream source, so no Agilent Jet Stream parameters
Tpes | et | et | Sepiat i) | Savae | Enovae | Sepsize are shown in the Instrument parameters table. If the
OO & oreerr | o | 1 | o | o | a0 | | .
LowPrmueFF | 0 1 0 rEECEE method was set up for an Agilent Jet Stream source, then
Gas Temy 30 1 20 120 230 30
T B noom 2 the Sheath Gas Flow, the Sheath Gas Temp and the Nozzle
Nebulizer 0 1 0 20 40 5 - - -
Caploy o 1 0 o w0 sm Voltage are included in this table.
Worklist parameters
Sample Name  MyTestSampleName: Sample Position Vial 1
Worklist pestion of data file used for calibration 1
5 Select the template method, a Click the Browse button. The Browse
iiiSulfamix_SourceOpt.m. For Folder dialog box is opened.

b Select the iiiSulfamix_SourceOpt.m
method. Click the OK button.

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

Detailed Instructions

Comments

" source and iFunnel Optimizer - SourceOptConfig.opt [o] & =)
File Tool Help
=
Project parameters
Optimize method Cr\MassHunterMethods\pfhSufamic_SourceOpt.m
Project Folder C:\MassHurter\data
Project Name WyTest [ Appendtimestamp
Instrument parameters
Types PreVWaitimin) | Replicate | StepWat {min) | StartValue | EndValue | StepSize
Bl B o resere | 0 | 0| 0 | 0| 20|
Low Pressure RF 0 1 0 40 160 2 the table'
Sheath Gas Temp 30 1 20 200 400 50
Sheath Gas Flow 30 1 o 10 12 1
Gas Temp 30 1 20 120 20 30
Gas Flow 30 1 o mn 20 2
Nebulizer 0 1 0 2 40 5
Capilary 0 1 o 1500 4500 500
Mozzle Voltage 0 1 0 0 2000 500
Worklist parameters
Sample Name  MyTestSampleName Sample Position Vial 1
Worklist posttion of data file used for calibration 1
6 Change the order of therowsinthe a If necessary, select the row that shows
Instrument parameters table to the the High Pressure RF parameter.
following: b Drag this row to the top of the table.
* lon Funnel parameters Both of the lon Funnel parameters are
+ Sheath Gas temperature and flow moved together.
» (Gas temperature and flow ¢ Verify that the order of the rows in your

* Nebulizer
 Capillary
» Nozzle Voltage

table is as indicated.

The Sheath Gas Temp, Sheath Gas Flow, and Nozzle Voltage
are all specific to the Agilent Jet Stream. If you do not have
an Agilent Jet Stream source, these rows are not included in

The High Pressure RF and Low Pressure RF are only included
if the QQQ model is a 6490 or a 6495.

The order of the parameters in the
Instrument parameters table is the
order that the parameters are
optimized. You want to optimize the
parameters that have the greatest
effect on the source optimization
first. The lon Funnel parameters
have the greatest effect, so you
move those parameters to the top of
the list.

By default, the parameters are in
the optimized list.
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Steps Detailed Instructions Comments
P The High Pressure RF and the Low Pressure RF are always
Types PreWaitimin) = Replicate | StepWait (min) = StartValue | EndValue | StepSize H H H
optimized together. If you move one of these rows in the
Ol & | iFesseerr] 0 [ 0| 0 | @ [ ow | 2| P g . Y .
¥ | owPesueRF 0 1 0 w | @ | m table, the other row is also moved. All possible
= : = T combinations of the High Pressure RF and Low Pressure RF
E Gsiiew 0 ! 2l 1207 || s | L0 are tried to find the optimal values. For this example, the
= Gas Flow 0 1 0 il 20 2 . .
& | Nebuaer 0 1 0 = ) 5 High Pressure RF parameter has 8 different parameter
L2e) a . i D s e settings (70, 90, 110, etc.). The Low Pressure RF parameter
[#] | Nozzle Voltage 0 1 0 0 2000 500
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
7 Review the values for each For each row in the table, verify: » When the study for each parameter
parameter in the Instrument PreWait (in minutes). is loaded for the first time but before
parameters table. Replicate. you run the first run, you wait the
StepWait (in minutes). PreWait number of minutes before
StartValue. starting the run. Some p_a_rameters
EndValue. (that are electronic) stabilize almost

instantly (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.

StepSize.

8 Save the Instrument parameters.  a Click File > Save As (*.opt).
b Enter the name for this set of
instrument parameters.
¢ Click OK.
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Steps Detailed Instructions

a Mark the check box next to the
Capillary.

b Clear the check boxes next to all of the
other parameters.

9 Modify the Instrument parameters
table to only modify one parameter
for this task. This task only
optimizes the Capillary voltage.

Instrument parameters

Types PreWaitimin) | Replicate | StepWait (min) | StartValue | EndValue | StepSize
[E] | High Pressure RF 0 A 0 70 210 20

[} Low Pressure RF 0 1 0 40 160 2

[F] | Sheath Gas Temp 30 1 20 200 400 50
(=] Sheath Gas Flow 30 1 0 10 12 1

] Gas Temp 30 1 20 120 20 30

= Gas Flow 30 1 1] 1 20 2

] Nebulizer 1] 1 (1] 20 40 5

IR T T R =T T
] Nozzle Voltage 1] i (1] 1] 2000 500
10 Set the Project Folder and the a Select the Project Folder. In this

example, select \MassHunter\Data.
b Enter a Project Name.

(optional) Mark the Append

timestamp check box.

Project Name.

Project parameters
Optimize method
Project Folder Ci\MassHurter'\data

Project Name MyTest

11 Set the Worklist parameters. a Type the Sample Name.
b Type the Sample Position.
¢ Type the Worklist position of data file

used for calibration.

C\MassHurter'Methods\pfh Suffamix_SourceOpt.m

Comments

* For this example, you optimize the
Capillary voltage. Usually, you
optimize the parameters in the order
specified in the Instrument
parameters table.

The capillary voltage is optimized from 1500 V to
4500 V with a step size of 500 V.

* If you mark the Append timestamp
check box, then a time stamp is
automatically added to the Project
Name when you click the Submit
button.

Browse..

Append timestamp

* |If you mark the Append timestamp
check box, then a time stamp is
automatically added to the Project
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.
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Steps

Detailed Instructions

Comments

Worklist parameters

Sample Name ~ sufas

12 Create the methods and submit the
study to the Study Manager.

Project created: DivMassHunter\data\S_Opt vep 2012012 | 6 methods 6 injections

a Click Create Methods.
b Click Submit.

Sample Postion 3

Workist position of data file sed for calibration 1

» When you click Create Methods, a
message at the bottom of the main
window states how many Methods
were created, how many Injections
are involved, and the Estimated
time. The Estimated time is only an
approximation.

Estimated time: 21 minutes

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

Instrument parameters table.

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

¢ Right-click the row and click Edit
Worklist From Study.
d Review the worklist in the Edit

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

+ A study 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.

Worklist dialog box. Click Save.

MassHunter Study Manager

w O e
Logbook  Leck  Help

Cansole
Study Actions

Settings

Start  Stop Status Submit

Study Execution Study Submissian Help

Current Study

HName: Path;

Submitter:

Flate Assignment.

Status:

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.

Est. Time Remaining (min)

You can examine or edit the worklist for
the study. You right-click the line in the

Pending Studies table and click Edit

Pending Studies | Completed Studies

Mame Subiter Plate Assignmert s, Study Duration

BRI Conilarss

Est. Stat Time

Worklist from Study.

S ample Count

For Help, Press Fi

Pending Studies: 1

NUM  CAPS SCRL
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Steps Detailed Instructions Comments
Edit Worklist = =]
| Sample Name Sample Position Method Data File Sample Type | Level Name | Comment
1w |sulfas Vial |5_Opt_Capillay2000.m _Opt_Capillany2000_ alibration 1 The scnpt thatis run at the end
2 v [sulfas Vial |S_Opt_Capillany2500.m _Opt_Capillan/2500_ ample
3 | [sulfas Vial |5_opt_C: m _Opt_Capi . armple H
o [oures vie 5Dt Copilon 500 oDt Copilan 00" e of the worklist creates the
5 | v [sulfas Vial |5_opt_C: 4000.m , Opt_Capi 4000_ ample . . .
§ v |suiee Via |5 Opt Capillan500m |5 Opl Capillaryds0 ample Quantitative Analysis batch
7 | v [Script 5CP_Opt Quant(DiMassHunterdate\S_Optvep_2012812_013223dapillary.syMH_Acq_Scripts exe

file.

Worklist

Save Cancel

14 Modify the Study Manager
parameters to run a standby script
when the study completes and
then start the Study Manager.

b Mark the Enable standby scr
execution on idle or error ch

script to run.

a Click the Settings tab in the Ribbon.

¢ Click the “...” button to select the

* When the Study Manager is not
running a study for the time
specified, the script you select is
run.

ipt
eck box.

d Select SCP_InstrumentStandby and

click the OK button.
e Enter 1 for the Wait for time.
f Click the Start button if nece

MassHunter Study Manager

SN
- Horme Settings
O @O e
Start  Stop Status Subrnit Loghook  Lock Help.
- Cansale

Study Execution Study Submission Study Actions Help.
Current Study
Mame: Path:

Est. Time Remaining (min)

Submitter: Plate Assignment:
Status:

ssary.

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

Pending Studies | Compleled Studies

MName Path Subrritter Plate Assignment Est Study Duration Est. Start Time Sample Count
T T R L L S I A

I

Worklist from Study.

Pending Studies: 1 NUM CAPS  SCRL

For Help, Press F1
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments

15 When the study completes, stop
the Study Manager queue and exit

a Click the Stop > Immediately
command.

from the Study Manager program. b Close the Study Manager program.
16 Open the data in the Quantitative =~ a Start the Quantitative Analysis
Analysis program. program.
b Click File > Open Batch.
¢ Navigate to the location of the study.
d Select the Batch file named
Capillary.batch.bin and click Open.
mom Etkh & Cotoms @ %o m - You specified the Project Folder and
w e : 03 ansyac e DataVe. e Osedndpied eyt Dotelestseved the Project Name in the Source and
empes o o s s iFunnel Optimizer program before
- o :ﬁczjgzjg::::::i:g:i: 3; you submitted the study_
Bl o e ¥
e [ i The batch file is created
A v g’: automatically at the end of the
b study.
“
= s A — " The “system” folder contains all of
Floscupe:  [Batch Fies [ bech i batcham] D (i) the methods that were used in this
[ Open as read-only ‘E’ study.
17 Review the Batch Table. a Switch to Multiple Compound View. < Refer to the online Help for the
b Add the Area column to the table. Quantitative Analysis program to
¢ For each compound, right-click the learn how to do these tasks.
Final Conc. column and click Plet this * In this case, all four compounds
column. optimize at the same setting. Often,
d Examine the Area column and the Final different compounds have different
Conc. graph to determine the best optimal settings, and you have to
capillary voltage. compromise.
e Close the Quantitative Analysis
program.
Batch Table
© Sample: ] sulfas = E| | Sample Type: <All» ~| Compound: [#8] sulfamethazine ~ [ ISTD: L *] 'M (<l AN
Sample sulfamethizole Results | sulfachloropyridazing Results | sulfamethazine Resuits sulfadimethosine Restts |
m DataFile

Acq Date-Time
36 P

952336

¥ Opt_Capillan2500_ ample REF] 576 05.3295 489263 736517
¥ | sultas | S_Opt_Capillany3000_ ample 12420 81.0429 909346 821921 434503 7 3.8613 4293407 | 2.025]
¥ | sullas | 5_Opt_Capilary3500_ ample /12/20 736758 736773 735986 264520 0577  E26807 3845334| 2025
¥ | sullss [ 5 Opt Capilrd000_ ample /12020 724241 706231 Ti.1248 241346 0.974] 613445 3769965 | 2.025)
¥ | sulas | 5_Opt Capillan4500_ ample 12/2r 365] 693667 634258 67.9958 1e6752| 0977  E8.4264] 3590633| 2.025]  83.3787 3076487
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Steps

18 (optional) Review the data files in
the Qualitative Analysis program.

Detailed Instructions

Start the Qualitative Analysis program.

Open all of the data files in the study.
Click Find > Find Compounds by
MRM.

Select all of the data files and click the
Find button.

Click the Edit > Auto-Color Mode >

Single Color per Data File menu item.

Clear the check boxes next to the TIC
for each data file.

Examine the results in the
Chromatogram Results window.
Close the Qualitative Analysis
program.

Comments

+ By default, the program selects
different colors for different
transitions.

* ltis clear that the conditions used
for the blue chromatograms are the
best, and the blue chromatograms
are for the data file with the
capillary voltage set to 2000.

Counts vs. Acquisition Time (min)

i /4 Chromatogram Resuis x
ie et QEH KM 0 e 4/ [H]E AR R % R ]S Mines =
x106 |Cpd 1- sulfamethizole: + MRM CF=0.000 DF=0.000 2710000 -> 155.8000) S_OpL_Capillary4500_1.d

19

18

17

16

15

14

13

12

11

1 ;

09

08

07 "

06

05

04

03

02

01
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In This Book

The exercises in this guide
help you learn to use the
Agilent 6400 Series Triple
Quadrupole LC/MS system.
In this guide, you acquire
data and then analyze the
results using the MassHunter
Qualitative Analysis program
to learn how to develop an
acquisition method.

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