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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 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 the Optimizer program. The Optimizer
Software 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.

In Exercise 3, 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.

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, “Agilent Triple Quad 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.

Prepare to acquire data

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

Parts List The exercise in this guide uses this equipment and materials:

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

Zorbax column (see Table 1 on page 4)

A 10-pL sulfa mix sample (prepared in this step)
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Before you begin

Table 1 Zorbax columns

Triple Quadrupole Column Description Film Pore Size Part

Thickness Number
64108, 6420, 6430, 6460 SB-C18 2.1mm x 50mm 1.8 ym 80A 822700-902
and 6490

1 Prepare the LC solvent.

In 1-liter reservoirs of HPLC-grade water and acetonitrile (ACN), add 1 mL
of 5M NH4HCOy (Ammonium Formate) each to make 5mM NH4HCO, in
water and acetonitrile and use for the A and B channels, respectively.

2 Prepare the sample.
a Add 10 pL sulfa mix from one of the ampoules (500 uL) to 990 uL of
solvent A in an Eppendorf vial so that the final concentration is 1 ng/uL.

b Place a sample vial containing an injectable amount of the prepared
sample in the autosampler.

3 Set up the LC column.

Use the appropriate Agilent column from Table 1.
4 Set the column temperature.

For the Agilent 6460 and 6490 with Agilent Jet Stream Technology, set the
column temperature to 60°C.

For the Agilent 6420 and 6430 and for the Agilent 6460 and 6490 without
Agilent Jet Stream Technology, set the column temperature to 40°C. This
exercise can also run at room temperature.

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

Determining optimal parameter values for acquiring sample compound data requires that
the Agilent Triple Quad 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 for the 6400 Series

Exercise 1 — Develop an acquisition method for the 6400 Series
For this exercise you analyze a mixture of four sulfonamide compounds.

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.
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.

Table2  LC parameters for sulfa drug mix

Parameter LC Parameter
PUMP
Flowrate 800 pL/min
Solvent A 5 mM NH4HCO, in H,0
Solvent B 5 mM NH4HCO, in 90:10 acetonitrile:water
Gradient (min - %B) 0 min - 13%
1.80 min - 60%
2 min - 60%
Stop Time 2.0 min
Post Time 2.0 min
INJECTOR
Inj. Vol. 20puL
Injection Standard
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Exercise 1 — Develop an acquisition method for the 6400 Series
Task 1. Enter acquisition parameters and acquire data

Table2  LC parameters for sulfa drug mix (continued)

Parameter LC Parameter

* Draw Position 0.0 mm

UV DETECTOR

« ChA 254 nm (4 nm BW on DAD)

+ REF A (DAD only) 400 nm (80 nm BW)

COL THERM

+ Temp 60 °C for the 6460 and 6490 with Agilent Jet Stream Technology

40 °C for other instruments
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Figure 1 Agilent MassHunter Workstation Software — Data Acquisition window
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps

Detailed Instructions

Comments

2 Enter MS parameters appropriate
for sulfa drug mix and save the
method as iiiMIS2Scantest.m,
where jii are your initials.

b

Click the @QQ tab in the Method
Editor window.

Select MS2Scan from the Scan Type
listin the Time Segments table.

¢ Enter the other MS parameters as
See Table 3. 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.
Table3  MS parameters for sulfa drug mix
Parameter Value
* Inlet ESI (positive polarity) ESI (positive polarity) with Agilent Jet
Stream Technology
+ Scan Type MS2Scan MS2Scan
+ Delta EMV pos 400V 200V
» Mass Range 100 to 400 100 to 400
» Cell Acceleration Voltage 7V 7V
+ Gas Temp 350 °C 350 °C
250 °C for iFunnel on Agilent 6490 250 °C for iFunnel on Agilent 6490
» Gas Flow 12 L/min 10 L/min
» Nebulizer 50 psi 35 psi (nitrogen)

» Sheath Gas Temperature
» Sheath Gas Flow
* Nozzle Voltage

+ Capillary Voltage positive

not applicable
not applicable
not applicable

4000 V

400 °C
12 L/min
oV

4000 V
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Exercise 1 — Develop an acquisition method for the 6400 Series

Acquisition | Saurce | Ctromstogram | Instrument | Disgnastics |
Sran segments
Stait Mass
100]

End Mass
400]

Segment Name
» \

ScanTime | Fragmentor
500 60

Cell Accelerator altage | Polaily

7 |Postive

Scan paramelers

Step size 01 -

Profile hd
0

amu
Data storage:

Threshold:

Select Scan Type of MS2 Scan in the QQQ tab

Steps

Detailed Instructions

Comments

3 Acquire data (optional).

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

* Name the data file
iiisulfamix01.d, where iii are
your initials.

* Designate a directory path to
hold your data files and method.

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

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

¢ Click Worklist > Add Multiple
Samples.

d Type iiisulfamix01.d asthe
data file name

e Select iiiMS2Scantest.m
as the method name.

f Click the Sample Position tab.

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

h In the graphic, select a single position.

Click OK.

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

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

* The Number of samples is setto 1.

* You have just acquired a full scan
MS data file to see what ions are
being formed from the sample.

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

Ovdd» El -]
¥ |  Sample Name Sample Position Method Data File
1 | v [Sampled Jivial 1 |pthMS2Scantestm | pthisulfarnix01.cl |

j Click the Start Worklist Run icon in
the main toolbar, the Run Worklist

icon in the Worklist toolbar or click the

Worklist > Run command.
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Exercise 1 — Develop an acquisition method for the 6400 Series

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

1 Open the acquired data file.

* In the Qualitative Analysis
program, open either the
example file, sulfamix01.d, or
the data file you created in
“Task 1. Enter acquisition
parameters and acquire
data” on page 6.

Detailed Instructions Comments
a Double-click the Qualitative Analysis *+ When you open the sulfa drug
icon. directory after installation, the Load
= result data (lower left corner)
The program displays the “Open Data check box is grayed out.
File” dialog box. + If you see the check box marked,

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

Open Dat File [zl
Lookin: L4} SufaDrugs RlEEE
! QuantReports 4 Sufe
2 | GuantResuts L sue
" k‘ )| Sufa_sIM100.d 4 sug
ecentliems ')} Sufa_SIM140d
4} Sufa_SIM180d
| Sufa_SINZ20.d
J 1! Sufa_SIMEDd
DR [ Sufa_SIMBD.d
— [ |sufami0t.d}
r L} SufamixMRM_10.d
Dot | i SufamiMRN 154
1! SufamixMRM_20d
. | SufamixMRM_25.d
= 1! SufamxMRM_30d
Compiter |1} SufamixRM_35.4
‘ i v
(3 File name:  sufam01d 5
Metwork Files of type: | Data Files ["d) v [ Concel |
Options
Sample Information
Sample Name ©  Sulfa Drug Mix - 10ppm
@ Use current method User Name
Sample Position: P1-A8
s Ede Opeel et erm Description:  Full scan MS for precursor mass
[l assignment

10
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps Detailed Instructions Comments
b Do one of the following: + The figure below shows the default
¢ Select the example data file layout.
sulfamix01.d, and click Open. + The Qualitative Analysis program

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 OK.

Or..
* Restore the General layout.

* Click Configuration >
Configure for Workflow >
General.

* Click OK.

* (optional) You may be asked
to save method changes.

* Return display options to default
settings.

* In the Configuration menu,
click each of the Display
Options commands.

* Click Default, and then OK.

¢ 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).

(5] Agiert MassHunter Qualiative Analysis BOS.00 - Defaultm

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.

£ File Edit View Find Mentify Cheomstograms Spectra Method Wizards Acticns Configurasion Tock Help

=== W= A o el e TG
£ T Data Mavigator e
Sert by Dita Fie <l

sotaBy (x40

o [lel] O A O B[] %6 e L=

| subpmix01 4
| User Creomatograma

i

2107 |+E51 TIC Sean sulfamixdl 4

01 02 03 04 05 05 07 08 09 1 11 12 13 18 15
Connls va Sesg

R EEEEEES

it Toer (srar)

: 1l M Spectrum Resuls

iro s B ¢aaoc 3 xm)fldmPle % Rl =g
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Exercise 1 — Develop an acquisition method for the 6400 Series

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
Sulfarnethizole 047 | 409
Sulfachloropyridazine | 0.88 | 284.9
Sulfamethazine 1.20 | Z79.0
Sulfadimethoxine 223 | 310

* 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
in the toolbar [i#] 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.

* 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.

5] i i Defsutm oo )
i File fdit Veew Find Identify Chromsograms Spectrs Method Wisards Actions Configuration Tools Help
RN NEREAr MG S | [E P - e Rl 8 R N B T,
T Dista Mavigator % || /), Checomutogrm R x
by fiew s aBwEaoe @ = (HlDA %SRS %E -
T — 207 - TC e e
B a1 3
I Scon (04030515 | 2 i

02 03 08 05 06 07 08 03 1

112 13 1418 16 07 1818 2

Coarits v, Acquasition Tume (in)

212223 22

3 || gl M5 Spechum Aeu

b (.

1 aBweBlanc

®
+ =[] [ o 2 P36 B =08

%1 17ece
sl

iyt Deliry Tiere

a¥0 ¥ [« Scan (040205

1% min. 15 Scans) sufami! 4

27030000

155 30000 Lo
224 10000 l
1 |

Extracnon (e Foemat e

0w 1o
- Spectrum

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.

Mo WO W0 M0 20 M0 A0 M0 KO 10 M0 X0 W0 40

Courts v, Masy-o-Crarge (mz)

+ 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)+.

12
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Exercise 1 — Develop an acquisition method for the 6400 Series

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 is set automatically during Autotune, and
it cannot be set in the Data Acquisition program. If your instrument is a 6490,
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
fragmentor voltages.

* Change to a SIM experiment.

* Use 60, 80, 100, 140, 180 and
220 volts as the fragmentor
voltages for the six methods.

* Save the methods as
iiMS2SIMxxx.m, where jii are
your initials and xxx is the
voltage.

a Inthe Scan Type dropdown list, click

MS2 SIM.
Froperties D HiF S ampler HiF Sampler Pretreatment Binary Pump
Tune file Stop time
atunes. tune. =ml " Mo limit/ds Pump
Browse ... & < U i
lon source Time filtering
Esl z| I« ¥ Peskwidth [0.07  min

Time segments
Delta | Delta

# ?It;[; Scan Type Diiv W alve EMY (4] EMY [ Stored
b1 | OEEEEm  ~[TomMs | 0| o| # |
M52 Scan
52 SIk
491 eycle
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps Detailed Instructions Comments

b Inthe Acquisition tab, enter the +  With the MS2SIM Scan Type set, a
Compound Name and Mass different set of columns appears in
(precursor ion mass) for the Acquisition window.
sulfadimethoxine. * The Instrument Control and Data

¢ Right-click anywhere in the Scan Acquisition program creates a SIM
segments section, and click Add Row. experiment for each compound

d Type the Compound Name and the mass, starting with a default
Mass for sulfachloropyridazine. fragmentor voltage of 140. See the

e Repeat steps c and d for example below.
sulfamethazine and sulfamethizole. + The Fragmentor column is grayed

f Save the method as /iVIS2SIM140.m, out if the instrument type is an
where iii are your initials. Agilent 6490.

g Change the fragmentor voltage to 60,
and save the method as
iiM1S2SIMO060, where iii are your
initials.

h Repeat step g for voltages 80, 100, 180
and 220, saving the methods as
iiMS281M080, iilviS2SIM100,
iiMS2SIM180 and iil1S2SIM220,
where ijii are your initials.

Acquisition } Source | chromatogram | Instrumert | Diagnostics

Scan segments

Compound Mame ISTD? Mazs M52 Res Dl Fragmentor | Cell Accelerator Yoltage Polarity
sulfadimethoxine: r 317 | Unit 200 140 7| Positive:
sulfachloropyridazine| [~ 285 | Unit 200 140 7 | Positive
sulfamethazine r 279 | Unit 200 140 7| Positive:
¥ | sulfamethizole O 271 |Unit 200 140 7 | Positive
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps

Detailed Instructions

Comments

2 Set up and run the worklist

(optional).

* Set up six samples with Sample
Name SulfaDrugMix to inject
1ul from vials 1-6 or the ones
you choose.

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

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

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

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

Type the paths for the method and data
files.

Type the information for the 60 voltage
run.

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

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

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

forkList

ODrdd » B

<l

Sample Name Sample Position

Vial 1

Data File
SulfaSimb0.d

Sample Type Ley
Sample

o Injeclion

ulfaSima0. ample

5 Injsction

ulfaSirm1 0l ample

o Injection

ulfaSim1 4 ample

A LIFNTFICIES

o Injection

ulfaSim1 &

o Injection

SulfaSim22

Sample
Sample

Start the worklist.

* Click Worklist > Run.

* Click the icon in the main
toolbar.

¢ Click the [
worklist toolbar.

icon in the

‘Worklist

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

You can also run the worklist in
locked mode by clicking the

[}
]

button in the main toolbar.

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

Steps Detailed Instructions Comments
3 Setupaqualitative method toview a Click File > Open Data File. + The Qualitative Analysis program
the EIC data automatically. The system displays the Open Data should be open. If not, see
* Open the data file File dialog box “Double-click the Qualitative
Sulfa_SIM60.d or your own b Select either Sulfa_SIM60.d or Analysis icon.” on page 10.
iiiSulfa_SIM60.d, where jii are iiiSulfa_SIM60.d, and click Open.
your initials. ¢ Click Method > Method Editor or
* In the Method Editor, add in the View > Method Editor.
EICs corresponding to the The system displays the Method Editor
precursor ion masses of 271, window.
279, 285, and 311.

* Save the method as iiiExercisel,
where “jii" are your initials.

{8 Agilent MassHunter Qualitative Analysis B.05.00 - Defauftm ===
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help

e M= N e A R ) Y [ T e e T e < M -

: % Data Navigator x|§Ac1nmannu¢u =
Sort by Data Fie “lie et QEY ¢ [%s0c zv\_g_:,,a,m@%&;gm Minutes =)
E ulfa_SIMED.d
&[] User Chromatograms %108 |+ TIC SIM Sulfa_SIME0.d
& 144’
124
1
034
064
044
024
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. Acguisition Time (min)
{ [5 Method Explorer: Defaultm % || [5f Method Editor: Define Chromstograms: % ||2 4l1 MS Spectrum Resuits x
= “ || (¥) Extract Defined Chromat: < | 9 - | Methodltems~ | (2 (34 | “© | | | | R AN
- Chromatagram i i (¥) Bxtract Defined Chromatogram ~| 3} | 4 ems~ | (2 3 |} 2 1 QQ#‘{AQG J..1
Integrate (MS) Defined chromatograms
Integrate (MS/MS) .
Integrate [UV)
Integrate (GC) \ml
Integrate (ADC) Delete |
Smooth =
| Chromatogram definition
Exclude Mass(es)
L T — e
Calculste Signahto-Noise o
Define Chromatograms WS Chromategram | Advanced | Bxcluded Masses |
RtielayTime MS level: ms ]  Polarit: [Bah ~]
Extraction Data Format ——————————————————————
Crans Al single stage scan types -
'+ Spectrum
miz ofinterest: | Any
1 General
miz valusls)
] Reports
[¥] Do cycle sum
#! Find Compounds
=I Find Compounds by Formula
Find by Enrmula - Ontinn =
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps D

etailed Instructions

Comments

d

= =

If necessary, click Define
Chromatograms in the Chromatogram
section of the Method Explorer.

To delete the BPC chromatogram, click
Delete.

Select EIC for the Chromatogram
Definition Type,

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

Clear the Do cycle sum check box.
Type 271 as the m/z value.

Click Add.

Repeat steps i and j for the other
precursor ions, 279, 285 and
311.

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

Save the method as jiiExercise 1.m.
Click Save.

The default Method Editor list
selection after installation is
Integrate (MS).

You can also select Define
Chromatograms from the Method
Items list in the Method Editor
window.

HE tor: Define Ch

i (¥) Extract Defined Chromategram = | (3} | ) ~ ™ -| Method ltems - | (= [F§

x

Defined chromatograms

EIC (271.00000 m/z) All
EIC {279.00000 m/z) All

A
[ 2 ]
EIC (285 000DD m/z2) All E -
E)C 11.00000 mz) Al

Delete

Chromatogram definition
M3 Chromatogram | Advanced | Excluded Masses |

miz of interest: Any

MS level

Scans:

miz value(s): 311.00000
[[] Do cycle sum

[F] Merge multiple masses into one chromatogram

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

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. Chromatograms > Extract Defined
* Make sure you can see all five Chromatograms command to

chromatograms, the TIC and

T T S — extract the defined chromatograms.
four EICs.

P (¥ Extract Deﬁnedw’lamgram MR B B

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 b to view five chromatograms
simultaneously.

The system displays chromatogram
results as shown below.

i /A Chromatogram Results x

P2 e t10 EMeE]alo el TF[eE AL SR % A B S M =]
3 -

x108 +TIC SIM Sulfa_SIME0 d

4

0

x103 |+ EIC(271.00000) SIM Sulfa_SIM60.d

n

0

x108 |+ EIC(279.00000) SIM Sulfs_SIM60.d 10

<

x10% |+ EIC(285.00000) SIM Sulfa_SIME0.d

o

x108 |+ EIC(311.00000) SIM Sulfa_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 for the 6400 Series

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
SU|fa—SIM220d ! [Z7 Method Editor: Assign Actions to Run Opening a Data File x

* Close the Method Explorer.

P e | () ¢| Method Ttems + | (2L [

Available actions

| Extract Defined Chromatogams %
Compound Automation

Analysis Automation

Find Compounds by Auto MS/MS

Find Compounds by Targeted MS/MS

Find Compounds by Molecular Feature

Find Compounds by Formula

Export mzData

Generate Compound Report

Generate Analysis Report

Generate Formulas from Compound b

==

Actions to be run

¢ 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)
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps Detailed Instructions Comments
Open Data File @
Lookin: | J. SufaDuugs EREEE
_ GQuantReports _ Suffz
7 e QuantResutts ] Suffz
L ! Sufa_SIM100¢ ! Sz
L 4
Recenttems [ Sufa_SiM1404
1! Sufa_siM180.d
11! Sufa_SIM220.d
) L\ Sufa_SIMED.d
D ts | o0
ocumen 24 8ufa_siMa0d

; sulfamicd1.d

@ 1. SuFamixMAM_10d

SuffamixMRM_15.d

Desktop
SulfamixMRM_20.d
S 4 SulfamiMRM_25.d
:T_J e SulfamixMRM_30.d
Computer 4 SuFamixMRM_35.d
4 1. 3
Gi File name:  "Suffa_SIM100.d" "Sulfa_SIM140.d" "Sulfa_SIM180. - Open
Metwork  Files of type: | Data Files d) +) [ cancel |
Options
Sample Information
Sample Name :
@ Use current method User Name

Sample Pesition

Mark this check box.

;l;neg;?nfggt:&adions from‘; Décription:

f Click Open. * You can also close the Method
The Qualitative Analysis program Explorer and Method Editor
displays all the EICs for all the data windows by clicking the View >
files selected. Method Explorer command and the

g To close the Method Explorer and View > Method Editor command.

Method Editor, click the X in the upper
right corner of each window.
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Exercise 1 — Develop an acquisition method for the 6400 Series
Task 3. Find optimum fragmentor voltage for maximum response

Steps Detailed Instructions Comments

gilent MassHunter Qualitative Analysis B.05.00 - pfhExercisel.m
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configurstion Teols Help

iBsdad aMEERc [FREBEAR0 s IS A bR AT HES &R

i = :
: ¥ Data Navigator x [[£ A\ Chromatogram Resuits x
St by Data Fie ia e 210 B4 CiElalo o[ 5 H]E A% 2% % 8= Mine -l
il + EIC(285.00000) SIM - . - x
+EIC(311.00000) SIM x104 +EIC(311.00000) SIM Sulfa_SIM220.d
o 1
"
2]
+ EIC(271.00000) SIM 0
+ EIC(279.00000) SIM %105 |+ EIC(271.00000) SIM Sulfa_SIMB0.d
+ EIC(285.00000) SIM 64 1
n
24
o
x108 |+ EIC(279.00000) SIM Sulfa_SIM80.d
1254+ 1
i &[F Comp Ly
| [[] Matched Sequences 0754
] 2_SIM1804 05
i User Chromatograms iz

m

x103 |+ EIC(285.00000) SIM Sulfa_SIMB80.d
44 1

x10€ |+ EIC(311.00000) SIM Sulfa_SIM80.d

|+ EIC(271.00000) SIM 1541 ¥
|+ EIC(278.00000) SiM .
+ EIC(285.00000) SIM i
05 7

01 02 03 04 05 0 07 08 09 1 11 12 13 14 15 16 17 18 13 3 21 22 23 24 ||
- Counts vs. Acquisition Time (min) -
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps

Detailed Instructions

Comments

6 Select the fragmentor voltage that
produces the maximum response
for each of the precursor ions. b
* Close the data files after you

determine the optimum voltage.

£ 14 Data Navigaks x
[ S0 by Dota e

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

Click the Show only the highlighted
items icon, [7]|.

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.

: [ Chromatogran Ress
T A=

=[] Sedta_SIMTC0 d

=[] Sulfa SIMEDA =

DL

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

x

®105 |« EIC{271 0
5441

52
3
55

54

¥ User Chromatograms

52

=1 || User Chrosmategrams

18
1%
14
A - EICLZT D0U00) SN | 14 |

B2 4] o]

You can
overlay the
chromatog
rams by
clicking

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

Click File > Close Data File.

Click Close when the Close Data File
dialog box appears.

[

Comrdn s

T

12 14 16 18 2 22 24

fezganition Tiew (sar)

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

22
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Exercise 1 — Develop an acquisition method for the 6400 Series

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 MS 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,
Fragmentor voltage to the ¢ Enter all MS parameters as listed in highlight all of the lines in the Scan
optimum voltage you the example below, making sure the segments table and then right-click
determined in the previous task. Collision Energy is setto 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 iiilSulfamix table and click Paste from
energy. PI_15.m. Clipboard.
e Repeat step c and step d for collision * You cannot copy and paste the
energies of 30 and 45. Scan segments table between all
Scan Types.
Tune fie Stop time Acquisition | Source | Crvamatostan | instrumert | Disgnostics
[urestunesml @ Mo finitéAs Pump S ssge
[ [ || & o e T e e e e e e
lon source: Time fitering sulfachloropyridazi 283 50 320 250 140 15 7 |Pasitive
Es| -l & W Peok widh [007 i sullamethazine 273 50 320 250 140 15 7|Pastive
g r sullamethizole] 270 50 320 250 140 18 7| Positive
g | S ScanType | DivValve Em‘i] E?fv‘tT] Stored
] 0fFmduction «[TaMs | o] o W | l+] I
Scan parameters
Step size: 0.1 ~| amu
Data storage: [Prefie =]
[i7 owclests [a1a1  meloyele Threshold:
2 Setup 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 Pl_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 for the 6400 Series

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.

a Click the Open Data File icon in the .
toolbar.

b Select SulfamixPl_15.d.

Make sure that the Run File Open
Actions from Specified Method check
box is clear, and click Open.

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

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

f Delete any existing chromatograms in
the Defined Chromatograms list.

g 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 Precursorion m/z, type 271.

Click the Add button.

Repeat steps j and k for each ion.

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

53 —=x— ==

i [Z Method Editor: Define Chromatograms x

i (B) Extract Defined Chromatogram ~| (3 | ¥ » (4 - | MethodTtems - | (= (3§

Defined chromatograms

TIC Frod (271.00000 m/2) (Cycle-summed) A

TIC Prod (279.00000 m/2) (Cycle-summed)
TIC Frod (265.00000 m/2) (Cycle-summe =
Tl:nm 11.00000 m/z) (Cycle-summed Change

Delete

Chromatogram definition

O — L
MS Chromatogram | Advaneed | Excluded Masses |
MS level: MS/MS ~|  Folarit: [Boh v
Scans: Prodution )
Precursor ion miz: 311.00000 -

miz value(s): 311.00000

Do cyclesum

24
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps Detailed Instructions Comments
n From the Method Explorer in the + These data files contain MS/MS
Chromatogram section, click Integrate data, so you need to modify the
(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.

{ [5] Method Editor: Integraie (MSMS) x

i () Integrate Chromatogram ~| (3 | ) = (4 | MethodItems ~ | 0= 3§

Integrator | Suitability | Peak Fiters | Resuts |

Integrator selection
[ms/ms -

Options

This is a 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.

i [ Methed Editor: Integrate (MSMS) x
i (¥) Integrate Chromatogram = | 2} | ¥ ~ 0 -| Methodltems~ | (% [

Integrator | Suttabity | & Pesk Fiters | Results

Fiter on
) Pesk height @ Pesk area

= 10000]  counts

- 5000| % of largest pesk
Areafiters
[F] Absclute area >= 10000]  counts
Relative ares >= 1000 % of largest pesk
Maimum number of peaks
Limit (by height) to the largest A 100

Figure 4 Integrate (MS/MS) > Peak Filters tab
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps

Detailed Instructions Comments

4 Run the qualitative method on the
current data file.

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 = to add this to Actions
to be run.

} [ Method Editor- Assign Actions o Run Opening a Data File x

i (b} Run File Open Actions Now = | {3} | ¥ ~ (% | Method ltems - | B!

Available actions

Edract Peak Spectra A
Extract Defined Chromatograms
Integrate Chromatograms
Smocth Chromatograms

Generate Compound Repart
Generste Analysis Report

Find Compounds by Ao MS/MS

Find Compounds by Targeted MS/MS
Find Compounds by Molecular Feature
Find Compounds by Formuls 2

(e

Actions to be run =
A

Integrate and Extract Peak Spectra

Figure 5 General > File Open Actions tab

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

* Inthe Method Editor toolbar, clickthe + The program first extracts the

Run button, (I} . When the Assign
Actions to Run Opening A Data File
section is displayed, the Actions to be
run list is executed.

product ion chromatograms for
each precursor ion in the data file.
Next, it finds the largest peak in the
total ion chromatograms, and
integrates and extracts peak
spectra from each integrated peak.
See Figure 6 on page 27.

26
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps Detailed Instructions Comments
Agilent MassHunter Qualitative Analysis B.05.00 - pfhExercisel.m o =
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Cenfiguration Tools Help
(5 BB aFEE - [ER|[EE] AR AR S e &
{ 74 Data Navigator % ||i /i Chromatogram Results x
Sor by Data Fie |2 e 18 @ E [R5 x[p]Es L R% B = v =
ulfamixPl_15.d &
TR —| %108 «TIC Productlon (~-> ) SulfamixPI_15.d
|/, + TIC Froduct lon (™ -> ™) o=
IR + TIC Product lon {271.00000 - ) %108 |+ TIC Product lon (271.00000 -> ) SulfamixP|_15.d
JN -+ TIC Product lon (279.00000 -> **) ok i .
I+ TIC Product lon (285.00000-> )
TN TiC Product lon (311.00000-> ) X108 |+ TIC Product lon (27300000 -> ) SulfamixPI_15.d
jser Specira ok e 25
9 ﬂ : " SN <105 [+ Tic Product lon (285.00000 > =) SuffamixP1_15.d
; -2.457 =l
I . Froduct lon:2 (1.058-1.280 min) (2 | =
[l + Froduct lon:2 (2 183-2 445 min) (2 108 |+ TIC Product lon (31100000 -> ™) SulfamixFI_15.d
T Froduct lon3 (0 764-0.906 min) (2 ol _ams
Lt + Product lon:3 (1.819-2449 min) (2 01 02 03 04 05 06 07 08 03 1 11 12 13 14 15 16 17 18 13 2 21 22 23 24
JAM - Product lon:4 (2.170-2.264 min) (3 Counts vs. Acquisition Time (min)
Spectra .
_ || & Method Editor: Assign Actions to Run Opening a Data File  ||: 111 MS Spectrum Results x
[ | ' _||i ® RunFile Open Actions Now ~| (3} | ¥ ~ (4 | MethedTtems ~ E 1\Qtélfclmlo G 3 vllﬁﬂ\% !
i [ Method Explorer: phExerciselm & o e %104 |+ Froduct lon:1 {0.410-0.489 min, § Scans) (271.00000 -> ) SulfemixPI_15.d <l
ko Exract Feak Specia A
Extract Defined Chromatograms 3
Spectrum ntegrate Chromatograms E al 9130000
ntegrale and Exiract Peak Specirs 3
- General Smocth Chromatograms ity 3
Generate Compound Report 11 6480000 l ”KUWUU 177.80000 . 3
File Open Actions Generate Analysis Report ol L \
Find Compounds by Auto MS/MS = =
— Find Compounds by Targeted M3/MS X102+ Product lon:1 (2.221-2.457 min, 16 Scans) (271.00000 -> ) SulfamixPI_15.d
Find Compounds by Molecular Feature 89 o TS
Find Compounds Find Compounds by Fomula - N
270.1p000
Find Compounds by Formula [ 4 146.60000-—92.90000
= Actions 1o be run 5
Identify Compounds. 8
Edrec Defned Crromalograns G i
Compound Automation Steps Integrate and Extract Peak Spectra 0-
X104 [+ Product lon:2 (1.058-1.280 min, 15 Scans) (273.00000 -> ) SulfamixPl_15.d
‘Worklist Automation 0
Export - 24
= o e 0 ﬁch 212.80000
al L J
e @ 1o 1o 1o 160 1o 200 20 2k 260 2% 3o 3o
Counts vs. Mass-io-Charge miz) &
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,

File dialog box.

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

+ After the data files open, the Qual
method first extracts the product
ion chromatograms for each
precursor ion.

Sulfamix PI_xx.d, or the data b Hold the Ctrl key and do one of these:
files you acquired in step 2. * Select the two data files Sulfamix -+
P1_30.d, and Sulfamix P1_45.d.
* Select the data files you acquired in
step 2.
¢ Mark the Run ‘File Open’ actions from

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

Next, it finds the largest peak in the
total ion chromatograms, and
integrates and extracts peak
spectra from each integrated peak.
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps

Detailed Instructions

Comments

6 Identify product ions.

* View each set of TICs and
spectra individually (e.g., 271

m/z first).
* Close the data files.

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

b Click the Show only the highlighted
items icon, [7]|.

¢ Click View > MS Spectrum Peak List 1.

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

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

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.

Agilent MassHunter Qualitative Analysis B.05.00 - pfhExercisel.m
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Teols Help

=R NN A N vl 2 e R ) Y | [ P T e Y I P A= e R e A

E=8 S

i P& Data Navigator x

i /\ Chromatogram Resuls

Sort by Data File hal | ER I |25l a & s =l E A R 2% % = Minut =]
284 <[5 Lo olr%mE = e
|} x108 |+ TIC Product lon (311.00000 -> =) SulfamixP|_15.d
220
; A
X108 |+ TIC Product lon (31,0000 -> ) SulfamixPl_30.d
|
x108 |+ TIC Product lon (311.00000 -> =) SulfamixP|_45.d
0 —/}\-
01 02 03 04 05 06 07 08 03 1 11 12 13 14 15 18 17 18 19 2 21 22 23 24
Counts vs. Acquisition Time (min)
i 1]1 MS Spectrum Results % ||} 1lt: MSPeaks One: +Product lon:4 (2.170-2.264 min)_
ie ot QEHIC[EADc 3o [mE]E D% b E ] =)o Peak mz Species  pbund
x104 |+ Product lon:4 (2.170-2.264 min, 7 Scans) (311.00000 -> =) SulfamixPl_15.d L ; i;: :;g 15’;
2 15570000 09000 3 55 TTTae
54 4 107.1 6101.14
R 4+ 5 088 665
gpfkklsurus . | ’ N e gl 218.10000 3 [ 116643
= ol L h 4 ] 7 1266 2906.28
£ Method Explorer B Xl| 104 [ Productlon# (20512201 min, & Scame) (311.00000 > ) SullmioP_30 ¢ L et ]
Chromatogram 3 ol 55 50000 2 i) sl
T 10 1721 1558.86
Spectrum al T 2177 T8
" General T : 12 2181 882157
T X : . 13 245.1 7553.23
File Open Actions od et b b Uy ik A sy + 4 3108 68602
Reports E x104 |+ Product lon:4 (2.138-2.233 min, 7 Scans) (311.00000 -> =) SulfamixPl_45.d
f C|I(?k the Close Date.l File icon in the - The product ions appear to be:
main toolbar, and click Close when the Sulfamethizole-271.0 > 155.7
d.|aI0g box containing the list of data Sulfamethazine-279.0 > 185.8
files pops up. Sulfachloropyridazine-285.0 > 155.7
Sulfadimethoxine-311.0 > 155.7
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Exercise 1 — Develop an acquisition method for the 6400 Series

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.

Ture file

atunes.tune. sl
Browse &

ESI -

Stop time
& Nalimiths Purp

e wi

lon source. Time fileering

v Peak width

0.07 min

Time segmenls

Start Delta | Delta
& EMV [+ EMV [ Stored

[rows | 18] 0] m |

ScanType | DivVabve

0|mRM

[467  oyolesss [7an  meopcle

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

a Click the MS QQQ tab. .
Set Scan Type to MRM.

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

[ —

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.

d Inthe 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 iii are your initials

and xx is the collision energy.

Acauisition | Source | Chromatogram | strument | Disgnostics. |

Secan segments
CompoundMame | 1STD? | Precusorlon ©| M1 Ries | Productlon | MS2Fes | Dwell | Fragmentor | Colision Energy | CoVASCelerator | pojag
Sfuladmethosine ] 311 |unit 165.7|Unit 50 100 0 7|Positve
Subachiarapyadiine| [ 265 Unit 155.7|Unit 50 100 10 7|Posiive
Sufamethazne r 278Ut 1857 |Unit 50 100 10 7|Positve

v | Sulamethizole ] 271 |unit 1658 Unit 50 100 0 [Positve

[<] | 2]

a Click the Worklist tab to make the » This step is optional because you

worklist visible.
b Add six samples to the worklist for

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

collision energies 10, 15, 20, 25, 30, 35.
¢ Mark the checkbox to the left of the
Sample Name for each of the three

samples.

d Click Worklist > Run.
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps

Detailed Instructions

Comments

3 Compare the compound transition
intensities at different collision
energies.

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

* Setthe 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 31 for
optimal method settings for
each compound.

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.

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

h
i

Extract Chromatograms

List of opened data files

Type: [MAM

MS level

Scans:

Transition Al

Click the Overlaid Mode icon, s /.
Compare peak intensities for each
compound transition in each data file
in the Chromatogram Results window.

Integrate when
']A I extracted
A S Chromatogram | Advanced I Excluded Masses
MS/MS  +|A  Polarity: A
[Muhlp\e reaction monitor 7 ]A
-

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

You can also right-click the
Chromatogram Results window
header and compare the colors of
the chromatograms to the colors of
the titles in the shortcut menu.
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Exercise 1 — Develop an acquisition method for the 6400 Series

Steps Detailed Instructions Comments

i 2A Data Navigalor x”éj_\m-mwrﬁsdh x
(St by O o -g,g-";\@ﬁ\gmx\go 5-\_§&ﬂ£|%%%;g|m Minutes =

i IE:S&I\'E::?:Z}ESWN 105 [+ MRM (271.00000 - 155 80000) SubamixMRM_35.4

[/ +TICMRM (= >
ALY + MRM (311.00000-> 15570

114

m

B9 . 1RM (27900000 -> 185.70 1
- MRM (271 00000 > 155,80 094

(&
- [7] SulfamixMRM_15 d 08
£l [7] User Chromalograms 05

+ MRM (279.00000 -> 185.70

-+ MRM (271.00000 -> 155.80 024

—_———————————
= 01 02 03 04 05 05 07 08 03 1 11 12 13 14 15 16 17 18 13
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

j Click the Close Data File icon in the one 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 Fragmentor Collision
Sulfamethizole 271.0>155.8 100V 10
Sulfamethazine 279.0 > 185.7 100 15
Sulfachloropyradizine 285.0 > 155.7 100 10
Sulfadimethoxine 311.0 > 155.7 100 20
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Exercise 2 — Optimize Acquisition parameters using Optimizer software

Exercise 2 — Optimize Acquisition parameters using Optimizer software
For this exercise you optimize a mixture of four sulfonamide compounds.

Task 1. Use the Optimizer Software to optimize acquisition parameters

The Optimizer Software 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 iiilSulfamix MRM_10.m in “Task
5. Find optimum collision energy for MRM acquisition” on page 29. You do not need to
acquire the data file.

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

Steps Detailed Instructions Comments

1 Start the MassHunter Optimizer + Double-click the Optimizer icon. I@ » If you are optimizing peptides, use
software.

the Optimizer for Peptides program.

CEmearmie g el

fre e o & setm wenre ecurse!

[l Accabernter Velage

Project Name | Optesrarfipect] [ — Curert Fipzers 20 Fiecerds
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Exercise 2 — Optimize Acquisition parameters using Optimizer software

Steps Detailed Instructions

2 Set the optimization parameters. a

Click the Optimizer Setup tab.

Set the Sample introduction method

to Injection.

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 Agilent MassHunter
Qualitative Analysis software.

The Fragmentor Voltage is not
optimized for an Agilent 6490 Triple
Quadrupole. It is set automatically
when you Autotune. The
Fragmentor parameters and results
for a 6490 are not shown in the
Optimizer program.
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Exercise 2 — Optimize Acquisition parameters using Optimizer software

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.
[ e ———— | or=si=aie) e ey e |

Fie [dt View Impor/Eport Optimizstion Tools  Help

E 8 B % b8 % % % @04 O

Ophmazee Getup | Precursar lon Selection | Preduct o Selechion | Compound Setup

Foatren mns. fwth precees) Negatree s futh prostes) Crarge wate

FiH 4 H 7 1 ¥ Use maat sbundant precurer ien

@ [ not reciuce masses

Enchude masses

Project Hame . Optimuer Propect! Oporrazer St Ready Current Record o Facarss
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Exercise 2 — Optimize Acquisition parameters using Optimizer software

Steps Detailed Instructions
4 Select the product ions a Click the Product lon Selection tab.
b Enter a Low mass cut-off value. Select
Mass (m/z) of 60 m/z.
¢ To exclude certain masses from
consideration, click Exclude masses
option at the bottom of the screen.
Enter the m/z Values to exclude
separated by commas and/or enter a
Minimum abundance value in counts.
d [f desired, you can also enter Neutral
Losses to exclude, for example H,0.
Enter a formula in the box and click the
button to add it to the list.
'Ejmmcwmtwmw:
Fie Edt View ImporvBport Optimizstion Tools  Help
DEEBGEE e @RRO |
Ophrmazes Sebap | Procursce lon Selechon | Froduct lon Selection | Compeund Sehup
Low mass c<ff
@ | Mass imz) @0
% Precursor mass in/i)

Do ot emchude masses
& Facheln masses
Product lon
e vahosls]

e anundarce

arnted by commas) "l Losses

¥ HO

Comments

W W o ) ]

Froject Hame . OptimuzesPropect1

Optmizer Ststas . Ready Corrent Record.

o Fecoras,
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Exercise 2 — Optimize Acquisition parameters using Optimizer software

Steps Detailed Instructions Comments
5 Set up a compound list. The a Click the Compound Setup tab. + Compounds are global to all
formula for the four Sulfa Drugs b Clear the Show results summary projects. Compound information
are: check box above the table while you such as name, group, formula, and
+ Sulfamethizole (SMT) set up the compound list. mass in one project will be
CgHq909N4S, ¢ Right-click the table and select Add reflected in the entire database.
+ Sulfamethazine (SMZ) Compound from the shortcut menuto * If no methods or ions are specified
CypH1409N4S add a row to the end of the table. here, then optimization for the
+ Sulfachloropyridazine (SCP) d Enter Sulfamethizole asthe compound uses the methods from
CqoHg02N4SCI Compound Name. the Optimizer Setup tab and
+ Sulfadimethoxine (SDM) e Enter Sulfa drugs asthe group information from the Precursor lon
CqoH1404N4S name in the Groups column. Selection and Product lon Selection
f Enter COH1002N4S2 as the tabs to generate the ions.
Formula of the compound. The massis + You can also enter the
calculated. monoisotopic mass in the Mass
g Enter the Sample Position for the new column instead of the Formula.
compound.

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

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

j Mark the Select columns for the
compounds (rows) to use for
optimization.

k Save the compound list to the
database or to the current project.
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Exercise 2 — Optimize Acquisition parameters using Optimizer software

Steps Detailed Instructions

Comments

(7] Massbunter Gptarases (Optimicerfropeetl)

Fie [t View Impor/Eport Optimizstion Tools  Help

DEEGn B eR® %@OGRS

Crphmazer Setups | Prescurser lon Selection | Preduct lon Selsction | Compeund Sehun

Show resuts summany

= Compaund Hame Formula

Groups
| Sudin drugn

- | Clfamesizele

Project Hame . Optimuer Propect! Oporrazer St Ready Corrent Record.

6 Start the optimization process. + Click the Start Optimization button

( ) on the toolbar
or

+ Click the lon Breakdown Profile
button ( ) on the toolbar.

7 Review results. a Click the Compound Setup tab.
b Mark the Show results summary
check box above the table.
¢ Review the following values for each
transition ion in the Compound Table:
* Fragmentor
* Collision Energy

d Review the printed optimization report.

| rzsie—) e e e |

P e The
Fragmentor
parameters

Dot e and results
Optymzaton dwed tme 2 m are not
CrcaTies displayed
Expoctod paok ikt base) Emor 2

Frag eoiarae e teme Ermx ma

Frag fne cyde tme. B ma

Prachacd senn exyede bme s

Colison Enengy cycle tme

o Fecoras,

(optional) Use the Agilent
MassHunter Workstation
Qualitative Analysis program to
look at the data.

See the online Help for the
Optimizer program or the Optimizer
Quick Start Guide to learn how to
import optimization results to
acquisition for MRM time
segments.
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Exercise 3 — Develop a Dynamic MRM acquisition method from an MBRM acquisition data file or an MRM

method

Exercise 3 — 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. All
transitions in the MRM method must have the same polarity.

For this exercise, you have three main tasks:

e “Task 1. Create a batch file from an existing MRM data file” on page 38

e “Task 2. Print a report in the Quantitative Analysis program” on page 41
e “Task 3. Create a Dynamic MRM method using Update dMRM feature” on

page 42

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 44

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_35.d.

* Copy the data file
SulfamixMRM_35.d from the
installation disk to the
\MassHunter\Data\MRM _to
_DMRM folder.

a Double-click the QQQ Quantitative + The file SulfamixMRM_35.d is on

Analysis icon. the installation disk in the
b Click File > New Batch. \Support\Data folder. Copy this
¢ Navigate to the \MassHunter\Data\ entire folder to the
MRM_to_DMRM folder. \MassHunter\Data\
d Type MRM_to_DMRM in the File MRM_to_DMRM folder.
Name text box.
e Click Open.
f Click File > Add Samples.
g Select the file SulfamixMRM_35.d.
h Click OK.

38
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Exercise 3 — 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.

* Setthe Curve Fit to Linear.

* Set the Curve Fit Origin to
Include.

* Set the Curve Fit Weight to
None.

b

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

Select the SulfamixMBRM_35.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 1 in the Level columnand 10 in
the Conc. column.

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

Click Select All. Click OK.

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

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

Set Curve Fit to Linear for all
compounds.

Set CF Origin to Include for all
compounds.

Set CF Weight to None for all
compounds.

Refer to the online Help in the
Quantitative Analysis program for
additional help on these tasks.
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Exercise 3 — Develop a Dynamic MRM acquisition method from an MBRM acquisition data file or an MRM

method

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

Steps Detailed Instructions Comments
0 .
s o [New Method] = FoR =
¢ File Edit View Anslyze Method Update Report Toeoh Help
D i b da 3 AnsheeBsch | £ ¢ Layout B (B B 0] () 7] Restore Defaik Layout
Methort Tatks. = % |Mathed Takle -
Mew [ Open Method || 0 Level Mlars Prefi Soflevels 1| Crastelevels | Tiw Segment 4e  <alix = = Compownd: (8] C.. « [ Recet Table View
| Method Setup Tasks Sampie.
L MM Compound Set Name OataFie | Tyee | e [ e MesodFia | ea GoteTome
AT Pessrsion Time Seap ] SuttsmrixMAM_1 | SubtsmicNAM_] |
o 1570 Senp Gharatier
2 Concenyabion Setus | Howe [ s Tranasion Scan Trpe CF F Cngen CF Weight
] Compound 1 1 MEM Target Litass Include Hora
T Chonlifior ety Comguound 2 1]2 MAM Target Larogr Include Nore
¥ Calibwnbon Corve Sel 1=l & 1 MRM Targe: Linear Include None
[ Componnd_a MAM Target Lirmae =) =] Heem
1" Globals Setg
| Save | Luit Samgle Imzrmanoe B
W Valdote ] t M Mumenofpanes 2 = Signak <Mgme> =il 2
e
B See « TIC WM [ -5~} SultamocMAN_10.4
veie -sx-:' ]
Sl
E e . .
| Hamual Setwp Tasks 2 /\_’ /L
el 01 02 03 04 05 O6 07 O8 09 1 11 12 13 14 15 16 17 18 19 I 21 22 23 24
| Advanced Tasks Aequisition Time (min}
Compound Informaten - %
e $ Ao HE EE AT LS A
+ MRM (2710 -5 125 8) SullaraxMRM_10
£ 103 0445 min
g os
0%
04
[
ol 01 015 07 045 03 035 04 045 05 05 O OR5 07 OU5 0B OB5 08 03 1 105 11 106 12 135 13 135 14
deginivon Tume (mis))
4 Compounds (4 total) 0 ISTD (0 totel)

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

the batch.

5 Analyze and save the batch.

Click Method > Validate.

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

Click Method > Save As.

Enter MRM__to_ DMRM.

Click the Save button.

Click Method > Exit.

Click Yes to apply the method to the
batch.

e o0 .0

Click Analyze > Analyze Batch.
b Click File > Save Batch.
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Exercise 3 — 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
MRM_to_DMRM.xltx.

2 Check the status of the report

using the Queue Viewer program.

a
b

Click File > Save.
Click Report > Generate.

The system displays the Report dialog

box.

Select the Template file.

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

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

Close the Task Queue Viewer program.

Copy the MRM_to_ DMRM.xItx
template from the \Support\Data
folder on the installation disk.

For this report, you do not need to
print the report. You need to click
Advanced to select a different
printer. If you don’t want to print

this report, click Advanced instead.
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Exercise 3 — Develop a Dynamic MRM acquisition method from an MBRM acquisition data file or an MRM

method
Task 3. Create a Dynamic MRM method using Update dMRM feature
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 /iiSulfamix
MRM_10.m and save it to a new
name with the format iiiSulfamix
dMRBM.m, where iii are your
initials.

2 Change the method to a dynamic
MRM method with the same
compounds. You can either use a
data file or the report that was
generated in the last task.

a
b

(-9

e
&2 MRM Update Options ==
Seloct MassHunter 00 data s or Quart raport oldsr
[B:MassHunten\D ataS MM o DMRM =]
5 Mothod Dptions
Uprdate Ratortion Tie? True
Update Rstertion Tine Window? True
budd e Compound? True
Sieale Faotor of BT Windouo to Peak Width 3
Cyele Time: 500
5 Threshold
Pk Aburdance Thisshold 50
Ristertian Time Windaw Threshold 10
Retention Tine Wwindow Thieshold Uit Percent
Update Retention Time?
It whether o update th retenton e of & nsw methad
Restore Diefaule B3 Cancel
A

Click File > Open > Method.

Select the jiiSulfamix MRM_10.m
method.

Click OK.

Click Method > Save As.

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

Click the Acquisition tab in the QQQ
tab in the Method Editor window.
Right-click the Scan segments table
and click Update MRM Method. The
Update MRM Editor dialog box is
opened.

Select the folder containing the
report.results.xml file or the data file
iiiSulfamix MRM_10.d.

Select True for Update Retention
Time?.

Select True for Add new Compound.
Click OK.

In this example, the batch is in the
\MassHunter\Data\
MRM_to_DMRM folder.

The Update MRM Method tool
automatically sets the Scan type to
Dynamic MRM.

You can select either a data file that
was acquired with a Scan Type of
MRM or a Quant Report folder as
the input to this dialog box. The
Scan segments are created from
one of these two input sources.

You can update the compounds in the Scan segments
table by using a 0QQ data file or a Quantitative

analysis report folder.

42

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide



Exercise 3 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an MRM

Steps Detailed Instructions Comments
Tone fie- Stop time. Acquisition | Source | Cheomatogram | nstument | busgnastics
[ i e & Mo lkmihs Pusg FH—
1 o [— . 107 Precumsar | pec = Colition | CallAccebaisir| Met Tine | Daka Ret
Browes .| &4 CompurHame | 15107 P40 <) M1 e | Prohctlon | MSZRes | Fuagentr | omeor | Celfictiunir Rt The Depafel| - gy
— T Compound_1 r Ml | 165 ES0SRE Uik [ [ 7| 218 08| Pasive
Bl r - ) ) Compaund 2 r 25|unt 155 6990964042 | Unt Ik [ 7| am| 0% |Pae
- — lduid ) Compound_3 r alum | 165eaeMe U 15 [} 7| e 7P
T veggrenks » [ Conprund 4 T e V55 SOOI 76) Ut 13 [ 01| 037 Fode
St Detn | Dea
¥ i | FenTme | DRVEe o) ey S
»1 0[Omanc MAM | ToMS o o w
hprcers: MAM Poamriers Tragegrsend MEM
" epcleats | " malopee CyceTine [500 me I Enabied Numbsrof epsos [T

The compounds from the data file or quantitation report are automatically added to the Scan segments
table. If you use a data file and you didn’t enter the Compound Name in the Scan Segments table

before the data file was acquired, then the Compound Name is not added automatically.

g Select the original compound in the
Scan segments table.

h Right-click the row and click Delete
Row.

i Click Method > Save.
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Exercise 3 — Develop a Dynamic MRM acquisition method from an MBRM 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.

Steps Detailed Instructions Comments
1 Open the method JifSulfamix a Click File > Open > Method.
MRM_10.m and save it to a new b Select the jiiSulfamix MRM_10.m
name with the format iiiSulfamix method.
dMRM_Easy.m, where jii are your ¢ Click OK.
initials. d Click Method > Save As.
e Type the new method name with the
format iiiSulfamix_dMRM2.m.
f Click the Save button.

2 Copy all compounds from the Scan a Click the Acquisition tab in the QQQ + To select all of the rows in the Scan
segments table in the MRM tab in the Method Editor. segments table, you select the first
method. b Select all of the rows in the Scan row in the table, Then, you scroll to

segments table. the last row in the Scan segments
¢ Right-click the Scan segments table table. Press the Shift key and select
and click Copy. the last row in the table.

3 Change the Scan Type to Dynamic a Select Dynamic MRM as the Scan + To combine multiple Time
MRM and paste the rows into the Type. Segments into one Dynamic MRM
new Scan segments table. b Right-click the Scan segments table Time Segment, you paste the Scan

and click Paste from Clipboard. segments into Excel and create one
¢ Select the original compound in the long list. When all of the scan
Scan segments table. segments have been pasted into
d Right-click and click Delete Row. Excel, then copy all of the Scan
e Click Method > Save. segments in Excel.
Tune file Stop fime: isition | Source | | instrumert | Diagnosti -
[gunestanesm & Mo limit/As Pump S CmERS
w ﬂ o mn CompoundName 7 |1STD? P’E‘ED‘:"S”' MSTRes | Productlon MS2Res | Fragmentor %”r:';';y" EE"\’I’,‘S““:;'&‘”' HE[IWTIW"]"E DET“fm za Polaiity
(e T [} Compound! 350 Unit 200 Unit = 0
Ec @ resion o mn ||| e B R
Time segments sultamethazine r 279| Unit 1857 Unit e B 1.17 | Paositive:
y | St SeanType | Divvaive | Deta | Deta |ay g sullamethizole r 271 [unit 155.8| Unit sor 1| oar[Postive

Time EMY [+]| EMV ()

[ o d®]

v [1] 0| Dynamic MRM | Ta M5

[ s [ medecle

Dynamic MRM Parameters

Cyele Time 500 ms

Import from optimizer...
Update MRM Method ...
Edit MRM Method ...
Calibrate MRM Method ...
Cut

Copy
Paste

ber of Repeats [

Dacta frnem Clinhaard

a4
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Exercise 3 — Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an MRM
method
Task 4. Create a Dynamic MBRM method from an MRM method

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide 45



www.agilent.com

In This Book

This exercise helps you use the
Agilent 6400 Series Triple
Quadrupole LC/MS system. In
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then analyze the results using
the Qualitative Analysis
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develop an acquisition method.
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