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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 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. 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. The “Source and iFunnel Optimizer” program 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, “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. 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 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 ammonium formate each to make 5mM ammonium formate in water
and ACN and use for the A and B channels, respectively.

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 Agilent column from Table 1. Other columns and instrument

parameters may be used in these exercises, but some parameters may need
adjustment, and the results will differ.

4 Set the column temperature to 60°C. Lower temperatures may be used;
however, the retention times will be longer, and the pump pressure may
exceed the limit of some LC systems.
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Before you begin

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.

Sulfamethizole Sulfamethazine  Sulfachloropyridazine Sulfadimethoxine

= N N

N\
N

HN
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

Exercise 1 — Develop an acquisition method

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 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%
+ Stop Time 2.5 min
* Post Time 3.0 min
INJECTOR
* Inj. Vol. 2.0pL
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Exercise 1 — Develop an acquisition method

Table2  LC parameters for sulfa drug mix (continued)

Parameter LC Parameter
* 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 and 6490 with Agilent Jet Stream Technology
40 °C for other instruments
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Exercise 1 — Develop an acquisition method
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Figure 1 Agilent MassHunter Workstation Software — Data Acquisition window
Steps Detailed Instructions Comments

2 Enter MS parameters appropriate  a Click the @QQ tab in the Method

for sulfa drug mix and save the Editor window.
method as /iiVIS2Scantest.m, b Select MS2Scan from the Scan Type
where iii are your initials. 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.
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Exercise 1 — Develop an acquisition method

Table3  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 400V 200V
» Mass Range 100 to 400 100 to 400
+ Cell Acceleration Voltage 7V 7V
* Gas Temp 350 °C 350 °C
250 °C for Agilent 6490 250 °C for Agilent 6490
* Gas Flow 12 L/min 10 L/min
14 L/min for Agilent 6490 14 L/min for Agilent 6490
* 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 4000V 4000V
» Fragmentor 100 V (not adjustable on 6490, comes 100V (not adjustable on 6490, comes
from the Tune file) from the Tune file)
f— P—— e e Lo

e T If you have an Agilent 6490, you cannot edit the
Fragmentor column. The value for the Fragmentor
for a 6490 0QQ comes from the tune file, and for the
6490 it is typically closer to 380 V.

Sean paameler

Siep sirn R
Diats raenge P =]
Z03 cdens [EE meok . - —

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 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.

Ovd » B -
¥ |  Sample Name Sample Position Method Data File
1 v [Sample 1 Jwial 1 |pthiiS2Scantestm | pthsulfamix01.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.
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.

a Double-click the Qualitative Analysis

icon.

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

+ When you open the sulfa drug
directory after installation, the Load
result data (lower left corner) check
box is grayed out.

+ 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: [} SufaDrugs | O] [#] e
! QuantReports InE:
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
= [ Jsuanicdi d}
[ ! SufamiMRM_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 :

@ Use current method User Name

Sample Position :  P1-A6

[ Run File Open’actions from Description :

selected method assignment

Sulfs Drug Mix - 10ppm

Full scan MS for precursor mass

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

Steps

Detailed Instructions

Comments

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.

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).

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

+ 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.

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

=== W= A o el e TG
£ "2 Data Navigelor x
Sert by Dita Fie =

i /', Cheomatogram Results
oot aBY (=400

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

¥ sulfemid? 4
] User Creomasegrama =187

i

8 TIC Scan sulfainll 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

ieo s aBw¢aEaloce 3 xm)[e]e Pl % Bl =
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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
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

102 U3 U418 16 07 1818 2 2122 @32

Coarits v, Acquasition Tume (in)

3 || gl M5 Spechum Aeu
b | S

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)+.
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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 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 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 Ture file Stop time
for the six methods. [atunes tune. sl & Mo limit/4s Pump
Save the methods as T ﬂ c [ min

1iMNS2SIMxxx.m, where iii are

your initials and xxx is the
voltage. ESI x| ¥ ¥ Peakwidth [0.07  min

lon source Time filtering

Time segments

# Start Delta | Delta
Time ERAW [+]] ERMY [-]

w1 ] OIS ~[Toms | 0| o| # |

Scan Type Diiv W alve Stored
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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.
¢ Right-click anywhere in the Scan

segments section, and click Add Row.

d Type the Compound Name and the

Mass for sulfachloropyridazine.
e Repeat steps c and d for

sulfamethazine and sulfamethizole.

f Save the method as iiiMIS2SIM140.m,

where iii are your initials.
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
iimM1S2S1M080, iim1S2SIM100,

iiMS$2SIM180 and iil1S2S1M220,
where ijii are your initials.

Soan segments
Compound Name
sufadimetharine

ISTD?
r

Mazs

Unit

Acquisition } Source | chromatogram | Instrumert | Diagnostics

M52 Res

Dl

200

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 an
Agilent 6490.

Fragmentor | Cell Accelerator Voltage | Polarity

140 Positive

sulfachloropyridazine

Unit

200

140 Positive

sulfamethazine

Unit

200

140 Positive

»# | sufamethizole

r
B
r

Unit

200

I ]

140 Positive

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide
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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
Name SulfaDrugMix to inject 1ul
from vials 1-6 or the ones you
choose. c
Specify the data files as
iiiSulfaSIMxxx.d, where iii are

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.

system to perform many of the
tasks in this exercise.

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.
WorkList
Dridid» =Xl -
| Sample Name Sample Position Data File Sample Type Ley
1 ial 1 SulfaSimB0.d Sample
2 o Injection ulfaSima0 ample
3 o Injection ulfaSim1 0 ample
1 o Injection ulfaSim1 4 ample
; 5 iecion Sifasimza o
‘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

[}
]

button in the main toolbar.

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

the EIC data automatically.
Open the data file
Sulfa_SIM60.d or your own
iiiSulfa_SIM60.d, where iii are
your initials.
In the Method Editor, add in the
EICs corresponding to the

The system displays the Open Data
File dialog box

b 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

precursor ion masses of 271, window.
279, 285, and 311.
Save the method as JiiExercisel,

where “jii" are your initials.

Agilent MassHunter Qualitative Analysis B.05.00 - Defaultm

(= Hem| |
¢ File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
22 dBa g a-MEE e PR [BE A A s G EE N Bl
% Data Navigator x|§Acmmam=¢u x
Sortby Data Fe e ot QB G [Hs 0 21 ji,&&fl%ﬁf{g\a Minutes =)
- i{i! %ﬁ;ﬂfs,ﬁmammm %106 |=TIC SIM Sulfs_SIMGD.d
= it
124
1]
06
06
04
024
ol
01 02 03 04 05 06 07 0Og 09 1 11 12 13_14 15 16 17 18 19 2 21 22 23 24
Counts vs. Acquisition Time (min)
 [£4 Method Explorer- Defaultm % || [5f Method Editor: Define Chromstograms: % ||2 4l1 MS Spectrum Resuits x
i 2|8 0 Extract Defined Chromatogram -] (2} | 49 0 | Methodltems - | (5 i |f 2 & 3 1@ :@i\tz\ale e 3 v\\ﬁ

Integrate (MS) Defined chromatograms
Integrate (MS/MS)
Add.

Integrate (GC) \m|
Integrate (ADC) Delete |
Smooth E

|7l crromatogram defintion
Exclude Mass(es) .

5 o] Intearate when
Tee [BEC <] OLES

Calculate Signal-to-Noise

Define Chromatograms WS Chromategram | Advanced | Bxcluded Masses |
Adjust Delay Time S level: [ms ~]  Polerity: [Both ~|
Extraction Data Format ——————————————————————
Crans Al single stage scan types -
* Spectrum
miz of interest: | Any
T General
miz velue(s)
il praonts
[¥] Do cycle sum
+ Find Compounds
= Find Compounds by Formula

Fird by Earmuls - Ortinn.
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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. 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

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.

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

m Save the method as iifExercise 1.m.

n Click Save.

= =

HES tor: Define Ck x

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

Defined chromatograms

EIC (271.000DD m/z2) All A

EIC (279.00000 m/z2) All

EIC (285 000DD m/z2) All E

E)C 11.00000 m/2) All
” Delete

Chromatogram defirition

Type: (el

WS Chromatogram | Advanced | Excluded Masses |

MS level Folarity.

miz of interest: Any
miz value(s): 311.00000

[] Do cycle sum

] Merge multiple masses into one chromatogram
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions

Comments

4 Extract the chromatogram for the
data file and view the results.
Make sure you can see all five

Editor toolbar.

a Click the Run button on the Method .

You can also click the
Chromatograms > Extract Defined
Chromatograms command to

chromatograms, the TIC and four
EICs.

E@HethodEditnr:DeﬁmChumm
P (¥ Extract Deﬁnedwatugram MR B B

extract the defined chromatograms.

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.

¢ /\ Chromatogram Results

Minutes

i2 et s ool TFIE LA & [%% % 6=
R

x108 +TIC SIM Sulfa_SIME0.d

4

x103 |+ EIC{271.00000) SIM Sulfa_SIMG0.d

0

x108 |+ EIC{279.00000) SIM Sulfa_SIME0.d

x103 |+ EIC{285.00000) SIM Sulfa_SIM60.d

x10€ |+ EIC(311.00000) SIM Sulfa_SIM60.d

01 02 03 04 05 06

07 o8 03 1

11 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time (mir)

21 22 93 24
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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
SU|fa—SIM220d ! [Z7 Method Editor: Assign Actions to Run Opening a Data File x

Close the Method Explorer. A o3| erod tioms o R

Available actions

~
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

Extract 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)
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Exercise 1 — Develop an acquisition method

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
4} Sufa_siM2204
. | Sufa_SIME0d
D ts | o0
oeumems T suFa_siMend

; 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‘; D§C”Dﬂ0ﬂ :

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

g To close the Method Explorer and
Method Editor, click the X in the upper

right corner of each window.
g * You can also close the Method

Explorer and Method Editor
windows by clicking the View >
Method Explorer command and the
View > Method Editor command.
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Exercise 1 — Develop an acquisition method
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

o 5 ;
i %4 Data Navigator x [[£ A\ Chromatogram Resuits =
Sort by Data Fie [N R TR S Ql_sﬂlei,‘_[xg!%&ﬁgls Minutes =)
A + EIC(285.00000) S 7 | | .
+EIC(311.00000) SIM x10% = EIC(311.00000) SIM Sulfa_SIM220.d
&
P
2]
+ EIC(271.00000) SIM o
+ EIC(278.00000) SIM %105 |+ EIC(271.00000) SIM Sulfa_SIM80.d
+EIC(285.00000) SiM o
]
2]
o
106 [+ EIC(279.00000) SIM Sulfa_SIMB0.&
1254
Pt Comp 19
;[ Malched Sequences 0751
= f2_SIM180.d ol
! User Chromatograms iz
= 0-
108 [+ EIC(285.00000) SIM Sulfa_SIMB0.&
44
3
2]
1
108 [+ EIC(311.00000) SIM Sulfa_SIMB0.4 i
|+ EIC(271.00000) SIM ok
+ EIC(278.00000) SIM ;
-+ EIC(285,00000) SIM ]
05 3
B 01 02 03 04 05 0 07 08 09 1 11 12 13 14 15 16 17 18 13 3 21 22 23 24 ||
3 Counts vs. Acquisition Time (i) g
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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.

£ 14 Data Navigaks x
Sor by Dot ke -z

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.

=[] Sedta_SIMTC0 d

=[] Sulfa SIMEDA

of ] =

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

¥ User Chromasograms

B £ o000 si | 644

Tl L

18

1%

1 14
=[] User Chromatiograms 12

< '+ EEEETEET i | ~|l

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

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.

12 14 16 18 2 22 24

e, egganilion T (en]

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.

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

Task 4. Determine product ion masses

In this part of the method development, we will use three collision energies to
determine the best fragment ions to use for the eventual Multiple Reaction
Monitoring (MRMs) acquisition.

Comments

Steps Detailed Instructions
1 Set up three product ion a Click the @QQ tab in the Method Editor
acquisition methods and acquire pane.
data. b Select Product lon in the Scan Type
Use the MS parameters in the combo box to scan each precursor ion
example below, but change the for all its product ions.
Fragmentor voltage to the ¢ Enter all MS parameters as listed in
optimum voltage you determined the example below, making sure the
in the previous task. Collision Energy is set to 1.5 and the
Save methods as iiiSulfamix Fragmentor voltage is set to the
Pl_xx.m, where iii are your optimum voltage determined in Task 3.
initials and xx is the collision d Save the method as iiiSulfamix
energy. Pl_15.m.
e Repeat step c and step d for collision
energies of 30 and 45.
Tune fls Stop e Acauistion | Source | Chromatogram | nstumest | Diagnestics
[omsTURERML || F Nokmi Pum Siean sngments
o | £ | s l— o :;e;::’::\e Pracurser I:v';lI HS2I’|M\5C M52 foxm ’.(mTt_v‘;j
Ion sousee Tiene Feeing slAChiorpEATT 5| &0 ew) 20| 140
CEEE ¥ Pedhwidh  [007 o slprhaty 29 =0 <0 - 1o
— I TC | % ; %
B Te (| SenTwe | Onvave R O, | Sered
—— T
Dista sseage: [Frotie |
| T ma/cycin

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

Cc

Click the Worklist tab.

Add three samples to the worklist for
collision energies 15, 30 and 45.

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

Click Worklist > Run.

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

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

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

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

24
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

3 Set up a qualitative method to
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

precursorions 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.

IS —=x— ==

Click the Open Data File icon in the
toolbar.

Select SulfamixPl_15.d.

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

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)
TIC Prod (279.00000 m/2) (Cycle-summed) Ad

A
TIC Frod (265.00000 m/2) (Cycle-summe =
T[Zﬁnd 11.00000 m/z) (Cycle-summed Change

Delete

I

Chromatogram definition

O — L
MS Chromatogram | Advaneed | Excluded Masses |
MS level: MS/MS - Polarity: | Both -
Scans: Production =
Precursor ion miz: 311.00000 -

miz value(s): 311.00000

Do cyclesum
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

From the Method Explorer in the
Chromatogram section, click Integrate
(MS/MS).

Select MS/MS as the Integrator
selection, if necessary.

+ These data files contain MS/MS

data, so you need to modify the
parameters in the Integrate
(MS/MS) section. If the data file
contained only MS data, you would
need to modify the parameters in
the Integrate (MS) section.

{ [5] Method Editor: Integraie (MSMS)

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.

{ [Z Method Editor: Integrate (MSMS)

i (¥) Integrate Chromatogram = | (2} | 41 ~ (4 | Method Items - | (= [3§

x

Integrator | Sutabilty | A Peak Fiters | Results

Fiter on
() Peak height @ Peakarea

= 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

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 - | E!

Available actions

Edract Peak Spectra
Extract Defined Chromatograms

Integrate Chromatograms
Smocth Chromatograms

g »

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

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. i You can also click
Method > Save.

* In the Method Editor toolbar, clickthe < The program first extracts the

Run button, {BI . When the Assign product ion chromatograms for
Actions to Run Opening A Data File each precursor ion in the data file.
section is displayed, the Actions to be  + Next, it finds the largest peak in the
run list is executed. 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
Agilent MassHunter Qualitative Analysis B.05.00 - pfhExercisel.m o =
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
RN NI lm-u 2] |22 [A] R[] 4l 28 ) ol e BB B e & B
{ 74 Data Navigator i f\ Chromatogram Results X
Sort by Data Fie v;a~:|a|§ww.wge s v ]l A 2 2 I[F]% % Bl = minues =]
ulfamixPl_15.d &
TR —| %108 «TIC Productlon (~-> ) SulfamixPI_15.d
|/, + TIC Froduct lon (™ -> ™) od-
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 0z 03 04 05 06 07 08 0% 1 11 12 13 14 18 16 17 18 18 3 21 22 23 24
1 F’Dd"':“""“ (2.170-2.264 min) (3 Counts vs. Acquisition Time (min)
| [2 Method Editor: Assign Actions to Run Opening a Data File 1ll MS Spectrum Resulis x

i () Run File Open Actions Now ~| 3} | 4 ~ 4 - | Method Items -

B

c ot EY C[Ealo

s =W eR )% B

Find Compounds by Malecular Feature

g + Product lon:1(2.221-2.457 min, 16 Scans) (271.00000 -> ) SulfamixPl_15.d

i (5 Method Explorer: piExercisel.m _Ermrremr 104 |+ Product lon:1 (0.410-0.489 min, & Scans) (271.00000 -» =) SulfamixPI_15.4 bl
oz borrae Edract Peak Spectra &
Extract Defined Chromatograms 34
Spectrum ntegrate Chromatograms F N 91.30000
3
|- General Smooth Chromatograms _ L
Generate Compound Repott 15| —B4;30000 l ﬂﬁa 00000 177.80000 5 £
File Open Actions | Generate Analysis Report ol ’ n 1
Find Compounds by Aute MS/MS
Reports Find Compounds by Targeted MS/MS x102

Yl I T

+ Product lon:2 (1.053-1.280 min, 15 Scans) (273.00000 -> ) SulfamixPl_15.d

21230000

A

Find Compounds: Find Compounds by Formula - &l
1% Find Compounds by ula i
(,nm 2 Actions to be run E] :7
et oo ik
Compound Automation Steps Integrate and Extract Peak Spectra ol
x104
‘Worklist Automation =
Export = 2
E] 5 annn
N 65.10000°
8 8
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,
Sulfamix Pl_xx.d, or the data
files you acquired in step 2.

a Click File > Open Data File.

The system displays the Open Data

File dialog box.

Hold the Ctrl key and do one of these:
Select the two data files Sulfamix
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.

10 120 1%0 10 1B 200 2o 2k 260 280 3o 3k

Counts vs. Mass-to-Charge (m/z) &

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

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

28
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

6 Identify product ions.
View each set of TICs and
spectra individually (e.g., 271
m/z first).
Close the data files.

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

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

» 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 6400 Series Triple Qua

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.

d LC/MS Familiarization Guide

Agilent MassHunter Qualitative Analysis B.05.00 - pfhExercisel.m El
9 Q Iys pf (E=5E=n
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
=R NN A N vl 2 e R ) Y | [ P T e Y I P A= e R e A
i P& Data Navigator x ||} /\ Chromatogram Results
Sort by Data e “lia e QB CEAlD e sz A KL% R B S M =
JE - TIC Prosiuct lon (311.00000 ->~) [
£l x108 |+ TIC Product lon (31100000 -> =) SulfamixP|_15.d
R
0
x108 |+ TIC Product lon (311.00000 -> **) SulfamixP|_30.d
DJ
x108 |+ TIC Product lon (31100000 -> =) 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)_
iaatlamﬁlwflaloe 3-\\,&;}_\%%%;3\»;\3 Pesk miz Species  Abund
» 1 818 910,57
B 7 7 .
10+ [+ Producton 4 (2.170-2.264 i, 7 Scan) (31100000 -> ) SufamixP1_15. - 5 . i
o i - 3 575 B77.14
61 4 107.1 6101.14
[ Backorond 5 4] —— 5 1028 766.29
T i | o 24 07.10000 S 6 112 116643
o 1y | ] 7 1266 2906.28
 [£4 Method - phExercisel x 7
i) canlee - 2104 [+ Product lon 4 (2.091-2.201 min. & Scans) (31100000 -> ) SulfamixPI_20 4 L L) ot i
Chromatogram E 5l | 55 50000 2 i) sl
10 0| 721 1558.86
Spectrum 5] T 2177 7328.29
— | - 12 2181 882157
] X 4 . 13 2451 7552.29
File Open Actions ol e B s Jig Y A g + 14 3108 68602
| Reports 2|  x104 [+ Product lon4 (2.138-2 233 min, 7 Scans) (311.00000 -> =) SulfamixP|_45.d

» The product ions appear to be:
Sulfamethizole-271.0 > 155.7
Sulfamethazine-279.0 > 185.8
Sulfachloropyridazine-285.0 > 155.729
Sulfadimethoxine-311.0 > 155.7




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 a Click the QQQ tab. + Because the largest peaks were
methods. b Set Scan Type to MRM. produced with a collision energy of
Use all the MS parametersinthe ¢ Enter all MS parameters shown in the 15 in the previous exercise, you will
example below except for the example below except for the collision look at only those collision energies
collision energy value. energy value. to either side of 15.

Use collision energies of 10,15 d

and 20.
Save methods as
MRM_xx.m, whe
initials and xxis t
energy.

Ture file

iiiSulfamix e
re iii are your
he collision f

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

Save the method as JiiSulfamix
MRM_10.m.

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.

Stoptime: Acquixilmn‘ Source | Chromatogram | instrument | Disgnostics |

atunes tune.aml & Naolimit/s Pump SRS
Browse & o I (it CompoundName | ISTD? | Precursorlon ©| M1 Fres | Productlon | MS2Fies | Dwell | Fragmentor | Colision Energy | CoVACCElErator | pyag,
| — Time fitering Shuladimethaxine O 311 |Unie 155.7 | Unit a0 100 10 7| Positive
Sulfachloropyradizine r 285|Unit 188.7 | Unit 50 100 10 7| Positive
2 = W Peskwidh [oo7 | min Sufamethazine ] 273|Unit 185.7 | Unit 50 100 10 7[Positve
Time seaments b Sulfamethizole O 271 |Unit 155.8 | Unit g0 100 10 | Positive
p | g ScanType | DivVabve Ew[ﬁ] E?/I?/‘L?—] Stored
v ] 0|MRM ToMs [ g o # |
67 owlesss [7lag mefcicle L | bl
2 Set up and run the worklist a Click the Worklist tab to make the + This step is optional because you
(optional). worklist visible. can use the six example data files in
Specify the data files as b Add six samples to the worklist for the next step.

iiiSulfamix MRM_xx.d, where
iii are your initials and xxisthe ¢

collision energy.

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

Click Worklist > Run.

30
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

3 Compare the compound transition
intensities at different collision
energies.

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

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

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 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.

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

Steps Detailed Instructions Comments

i 4 Data Navigator
Sort by Data File
- ] SulfamixMRM_10.d

; /% Chromatogram Results x
i e 3G A ¥ xM]0 T Ok 2 1[F6] % e B = Minutes e

+ES| MRM Frag: 0.000 0.000 CID@35.0 -> 155.8000) SulfamixMRM_35.d

0l

x108
ars]!
354
225

0 || 2759
] 254
] 2254
0 ces 2]
- [ SutfamixMRM_15.d 175 |
£ [7] User Chromatograms (5 !
1w + TIC MRM (= > =) )

[+ MRM (311.0000 -> 155.7000)
[+ MRM (285.0000 - 155.7000) 075
[+ MRM (275.0000 -> 185.7000) 0 57
0.254

01 02 03 04 05 06 07 08 08 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24
- 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
Sulfachloropyradizine 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 MBRM 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 dAMRM” 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_35.d.

Copy the data file
SulfamixMRM_35.d from the
installation disk to the
\MassHunter\Data\MRM _to_
DMRM folder.

Double-click the @QQ Quantitative
Analysis 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.

Click File > Add Samples.

Select the file SulfamixMRM_35.d.
Click OK.

+ The file SulfamixMBM_35.d is on
the installation disk in the
\Support\Data folder. Copy this
entire folder to the
\MassHunter\Data\
MRM_to_DMRM folder.
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MBRM acquisition data file or an MRM
method

Steps Detailed Instructions Comments

2 Create a method for that batch a Click Method > New > New Method
using MRM data. from Acquired MRM data.

b Select the SulfamixMRM_35.d data
file.
¢ Click Open.

3 Set the Concentration Setup, a Select Concentration Setup in the * Refer to the online Help in the
Qualifier Setup, and Calibration Manual Setup Tasks section in the Quantitative Analysis program for
Curve Setup. Method Tasks pane. additional help on these tasks.

Add calibration level 1 with a b Select the first compound in the table.
concentration of 10000. ¢ Right-click the compound row and

Set the Uncertainty to Relative click New Calibration Level from the
for all qualifiers. shortcut menu.

Set the Curve Fit to Linear. d Enter 1 inthe Level columnand 10 in
Set the Curve Fit Origin to the Conc. column.

Include. e Right-click in the Level box and click
Set the Curve Fit Weight to Copy Calibration Levels To.

None. f Click Select All. Click OK.

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

h Verify that the Uncertainty is Relative.
i Select Calibration Curve Setup in the
Manual Setup Tasks section in the

Method Tasks pane.

j Set Curve Fit to Linear for all
compounds.

k Set CF Origin to Include for all
compounds.

| Set CF Weight to None for all
compounds.
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MRM 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 a Ansiysis - [New Mechod] o T O EN (o 6
¢ File Edit View Amalyze Method Update Report Tooh 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.
AL WEM Cormpnnd Set Name | Ootmfue | Tyee | e [ e MesodFia | ea GoteTome
A Potersion Time Sop [T ] SutamixMAM_1.. | SubtsrixMAM_1
o 1570 Senp Gharatier
3 Concentrion Sthg | Howe [ s Transdson Seam Tyee CF CF Gingen 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
i Valdote ] t M Mumenofpanes 2 = Signak <Mgme> =il 2
e
B See + TIC NN [~ ) SublsmiAM_10.d )
veie -sx-:n‘ 104
3 . &
E e . .
| Manual Setup Tasks 2 /\_’ /JL 2
Oublier Sctup Tasks | T T e T T e T T T T T R T S T R E T
| Advanced Tasks Aequisition Time (min}
Compound Informaten - %
e $ Ao HE EE AT LS A
+ MRM (2710 -5 125 8) SullaraxMRM_10
£ a0 0845 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) 8 1STD (0 total)

4 Verify method and then save the a Click Method > Validate.
method and apply the method to b Click OK on the message box. Fix any
the batch. 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

5 Analyze and save the batch. a Click Analyze > Analyze Batch.
b Click File > Save Batch.
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Exercise 2 — Develop a Dynamic MRM acquisition method from an MBRM 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. + Copy the MBRM_to_DMRM.xItx
MRM_to_DMRM.xItx. b Click Report > Generate. template from the \Support\Data
The system displays the Report dialog folder on the installation disk.
box. * For this report, you do not need to
¢ Select the Template file. print the report. You need to click
d Select the Report folder. This folder Advanced to select a different
name will be used in the next task. printer. If you don’t want to print
e Click OK. this report, click Advanced instead.
2 Check the status of the report a Click Report > Queue Viewer.

-

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

using the Queue Viewer program.
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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 /iiSulfamix
MRM_10.m and save it to a new
name with the format iilSulfamix
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

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 jiiSulfamix_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 opens.

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

Select True for Update Retention
Time?.

e Select True for Add new Compound.

d
f
[E MRM Update Options (5|

Select MassHunter GQQ data file or Guant report folder:
[D°\WassHurter Data\MRM_to_DMRM =]
5. Methed Qpbons

‘cid new Compound? True

Pesk Abundance Threshold 50

Cycle Time 500
B Retention Time

Update Retention Time? True

Update Retention Time Window? True

Scale Factor of RT Viindow to Peak Wicth 3

Retention Time Windaw Threshold 10

Retention Time Window Threshold Urit  Percant
B Trigger Threshold

Update Threshold? False

Percen of Height 10

Scale Factor 1
O Trigger Window

Updste Trigger indw? True

Trigger Window Options RetentionTime

Absolute value (mins) 0.4

Percent value 10

Scale Factor 1
Method Options

Restore Default oK Cancel

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

method
Steps Detailed Instructions Comments
Ture fle Shop e Acquitiion | Seurce | Cheomatogram | strument | Dagnosties. |
srunes TUNE ML || & Nolmitas Pump Scan vagemens
[r— & o s Compourd Giowp | CompowsdName * | 15TD7 Precuncikn ™ M31 Rles | Productbon ™| M52 Res "'-’;LT‘ Dt et Feagmetor 'E"I‘:“:" ‘:"‘jf."";_‘"""" Polasity
s Compound_1 u] E 1557 |uni 215 0@ 100 0 7|Pusiive
on weace Time ireng + - - - + + - + + 4 4 4
s Compound_2 r 248 | Ut 1557 | Uk an|  0s 100) 0 7 |Posiivs
aSES = W Peshwith [007  =n TCompound_3 r BT WETUm | 15| 7] 100 O] 7|Postives
Vi soriobels v [Compeund_4 r T | O E 00| 0| 7| Postive
Shat [reda Drdta
0 || B2 SzanTywe | Divvabe OOt S8 | Stored
(3L 0]Cmamic MR~ [ToMs 0 o ¥
[prure: MAM Frnsle Teggerad MRM
T epclen! T mafepche
L0 eyt CpiaTes [500 me I Triggeed Fepasts [T

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

table.

g Select the original compound in the
Scan segments table.

h Right-click the row and click Delete
Row.

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

j 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.

Steps

Detailed Instructions

Comments

1 Open the method /iiSulfamix
MRM_10.m and save it to a new
name with the format iilSulfamix
dMRM_Easy.m, where iii are your
initials.

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

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

Ture file Stop fime

[atunes tune em @ Mo limittas Pump
vowe.| & ||| O ™
lon saurce Titne fikering
Es| -l = W Peskwidh [007 min
Time segments
o | &= ScanType | DivValve EE@'T'] E[m)fv“?] Stored
;1‘ D‘DynamchRM |TuM5 | u‘ EI‘ v ‘

[ moless [ metoycle

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 iiiSulfamix_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.

+ 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.

Select Dynamic MRM as the Scan
Type.

Right-click the Scan segments table
and click Paste from Clipboard.
Select the original compound in the
Scan segments table.

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

* To combine multiple Time Segments
into one Dynamic MRM Time
Segment, you paste the Scan
segments into Excel and create one
long list. When all of the scan
segments have been pasted into
Excel, then copy all of the Scan
segments in Excel.

Acquisition | Saurce | Chvamstogram | instrument | Disgrastics

Scan seqments

m7n | P o pmi e | Pesies MS2ZFes | Fragmentor | Colision |CellAccelerstor Ret Tine | Deka Ret
1 o & Enerqy Vokage (i) Time:

Polarty

Compound Name

Insert Row
Append Row d °
it n
5
T

Unit
Unit
Uit

1667
1857
1558

Positive

Delete Row
Unit

Uit

sultamethazing Positive

Sort

=
sullachioropyradizin| [~
=
=

sulfamethizole Pasitive

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

Caopy
Paste

Dynamic MRM Paiameters

CydleTime [500  ms her of Repeats [3

Dasra fomen Clinbnaed
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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 software 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 jiiSulfamix a Click File > Open > Method. + A Triggered Dynamic MRM method
MRM_10.m and save it to a new b Select the iiiSulfamix_dMRM2.m is a type of Dynamic MRM method.

name with the format iiiSulfamix

method.

The Scan Type for both methods is

dMRM_Easy.m, where jii are your ¢ Click OK. Dynamic MRM.
initials. d Click Method > Save As. * The Dynamic MRM method is the
e Type the new method name with the template method for the
format optimization.
iiiSulfamix_TriggeredDMRM.m.
f Click the Save button.
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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 Select the transitions that are the
Primary transitions.

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

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.

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.

For each compound, mark the Trigger
check box if it is a Trigger transition.
(optional) Mark a second Trigger
transition.

(optional) Enter the Threshold value
for each Trigger transition.

(optional) Enter the Trigger Entrance
for each Trigger transition.

(optional) Enter the Trigger Delay for
each Trigger transition.

(optional) Enter the Trigger Window
for each Trigger transition.

+ 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.

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

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

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

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

+ See the Concepts Guide for more
information on these trigger
conditions.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
- Scan segmen =
EDEW'DU”U‘;”E' CompoundName | Precusor |Productlon| Primay | Triager |Thieshold RE[:HL']WE DET"fm ':E‘ Fragmentar EETLS";T ETnTEa%Ec'e TD‘EIQE;’ \L":fdgjv'w AEEE‘:”W Polaity * ”gi‘l ”gi‘f 15TD?

1 subachlorapyridaine 285 1w @ [ so| 05 1 380 B 2 o o 7[Posive  Unt |ont |
sulfachloropyridazine 25 5] & [n] 05 1 380 8 7[Posive Unt [omt | [
sufachloropyridadne 25 g ] EE] ] 7[Pesiive Ut Unt |
T “uladmethosne | 21 @ 5 w12 T 30 2 0 T 0 7[Postve  [Unt [Omt | T
sufadmethosng | 1l @ O 12 T 380 2 7[Posive Unt [omt | [
Fadmet ERR [Els d 380 B 7[Pesitive [Umt Unt | [
sufadmethone 3 e I 30 2 7[Postve Ut Ot | T
2 sufamethazine 2731 8] W [ am| 08 [ 380 12 0 0 04 7[Posive |Unt Jomt | [
lFamethazine EIEEE [ EEE [ 0 B 0 0 04 7[Peiive [Omt [Unt | [
sfamethazne 71| 11| T I 0 2 7[Postve Ut Ot | T
2 sufamethazine 2731 S & 380 2 7[Posive |Unt Jomt | [
wlFamettizele HIEDE v [ [ 0 0 2 [ 03 7[Peitive [Omt Ut | T
o B [] 03 1 380 B 7[Posive Unt [omt |
2 swlfamelhiacle n S I 380 20 7[Posive |Unt Junt | [

Bl T W Total MAMs =14 Max Concunent MAMs = 14 Min/Max Dwell = 32.21 ms/32. 21 ms,

Dynamic MFH P
( ™ Primary Orly - Total MRMs =9 Mas Concurrent MRMs =3 Min/Mas Dwell = 52.08

Triggered MFM
[ [ Triggersd Repeats [3

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 a Click File > Open > Method. * A Triggered Dynamic MRM method
iiiSulfamix_dMRM2.m, where iii b Select the iiiSulfamix_dMRM2.m is a type of Dynamic MRM method.
are your initials. method. The Scan Type for both methods is
¢ Click OK. Dynamic MRM.

d Review the parameters.

2 Start the MassHunter Optimizer

Double-click the Optimizer icon. ﬂ/‘,ﬂ .+ Ifyou are optimizing peptides, use
software.

the Optimizer for Peptides program.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

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 the Optimizer Setup tab.

Click the Injection (with or without
column) button.

Set the CE range from 4 to 4 8.

Set the Cell Accelerator Voltage to 7.

Right-click the table and click Add
Method.
Select the iiiSulfamix_dMRM2.m
method.

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.

* 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.

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide

43



Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions

Comments

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

For Precursor ion 311, add the c
following product ions: 244.8,
229.7,217.7,172.9,107.9, 91.9, d

Click the Compound Setup tab.
Click the Import/Export > Import

Select the iiiSulfamix_dMRM2.m
method and click Open.

from Acquisition Methods command.

79.9,64.8

For Precursor 285, add the e

following product ions: 1
107.9,91.9,79.8, 64.8

For Precursor 279, add the

following product ions: 2

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

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

Right-click the Product row and click

29.9,

12.8, f

155.9,123.9,107.9, 91.9, 79.8, Add Product lon. In this example, you
64.9 add 8 product ion rows.
For Precursor 271, add the g Enter the Product in each of the

following product ions: 1
115.9,107.9, 92, 80, 64.9

7138, product ion rows that were added. See
“To determine product ions in the
Qualitative Analysis program:” on
page 45.

h Add product ions for compounds 1, 2
and 3.

i 11| MS Spectrum Results
iae tlQEwC[EHa o e

Lo (W[ Gl % % [l =) 4

%105 |Cpd 4 117.4: +ES| Product lon:1 (115.5-120.1 sec,

$1.9000 | | 107. FEDD

|

o

54.2000

ﬂ 79.9000

6 Scans) Frag=380.0v CF=0.000 DF=0.000 CID&15.0 (311.1000 -> =) sulfas_Prodlon-r003.d
15514000

217.7000 244.8000

L;

1269000 140 3000

B2 A 738 7000
A 5

& 70 8 s

wWo 1o 120 130 o 150 o 10 180 150 200 210 220 230 240 280

Counts vs. Mass-to-Charge (m/z) Y

Optimizer Setup | Precursor lon Selection | Product lon Selex

ction | Compound Setup

[7] Show results summary

Precursor Species

n

Abundance

Product CE

Ahundance

Cav

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

+ In the Qualitative Analysis program,
you examine Product lon data files
which you acquired previously to
determine additional transitions to
add. See “Task 4. Determine product
ion masses” on page 24.

* You can use the arrow keys to move
between rows in the Product table.

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

156.7 15 ; 7
2448
2297
2177
1723
107.3

4.3

743
» 648 |

a
]

Compound Name Groups Formula Mass

i sultamethazine

i

The product ions that are manually added as
additional Product ions in the MassHunter
Optimizer software are shown in the MS Spectrum
Results window. The green boxes were added in
this guide to show which product ions were used.

S ample Posiion

a4

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide



Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

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 the Optimizer Setup tab.

Click the Injection (with or without
column) button.

Set the CE range from 4 to 4 8.

Set the Cell Accelerator Voltage to 7.

Right-click the table and click Add
Method.
Select the iiiSulfamix_dMRM2.m
method.

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.

* 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.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Detailed Instructions

Comments

Steps

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

For Precursor ion 311, add the c
following product ions: 244.8,
229.7,217.7,172.9,107.9, 91.9, d
79.9, 64.8

For Precursor 285, add the e
following product ions: 129.9,
107.9,91.9,79.8, 64.8

For Precursor 279, add the

following product ions: 212.8, f
155.9,123.9,107.9, 91.9, 79.8,

64.9

For Precursor 271, add the g
following product ions: 177.8,
115.9,107.9, 92, 80, 64.9

Click the Compound Setup tab.

Click the Import/Export > Import
from Acquisition Methods command.
Select the iiiSulfamix_dMRM2.m
method and click Open.

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

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

Right-click the Product row and click
Add Product lon. In this example, you
add 8 product ion rows.

Enter the Product in each of the
product ion rows that were added. See
“To determine product ions in the
Qualitative Analysis program:” on
page 45.

Add product ions for compounds 1, 2
and 3.

11| MS Spectrum Results

ivotlaBW¢[Ea0C

L= (W] ) % % [l | =4

%105 |Cpd 4 117 4: +ESI Product lon:1 (115.5-120.1 sec.

$1.9000 | [ 107. FEC‘D

|

oW

£4.2000

ﬂ 79.9000

6 Scans) Frag=380.0¥ CF=0.000 DF=0.000 CID@15.0 (311.1000 -> =) sulfas_Prodlon-r003 d
1551000

217.7000 2442000

L ;

126.3000 120 3000

T2 ﬂ 738 7000
A 5

& 70 8 s

wWo 1o 120 130 o 150 o 10 180 150 200 210 220 230 240 280

Counts vs. Mass-to-Charge (m/z) Y

| Optimizer Setup | Precursor lon Selection | Froduct lon Sele

clion | Compound Setup

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

+ In the Qualitative Analysis program,
you examine Product lon data files
which you acquired previously to
determine additional transitions to
add. See “Task 4. Determine product
ion masses” on page 24.

* You can use the arrow keys to move
between rows in the Product table.

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

[7] Show results summary

Precursor Ahundance

3

Spacies

Praduct CE
1667 15

Ahundance

2448

2297

2177

1728

107.9

91.9

79.9

» 46 |

[ Compound Name Gioups
=]

sulfamethazine

Formula

Mass
i

The product ions that are manually added as
additional Product ions in the MassHunter
Optimizer software are shown in the MS Spectrum
Results window. The green boxes were added in
this guide to show which product ions were used.

Sample Posiion
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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.

b 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 in the MS
Spectrum Results toolbar.

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

i 11| MS Spectrum Resulis
2o tlaBuCEAD G

1 o W[l e8] % % Bl =

%105 [Cpd & 117

91 iDC'C‘

107. FEC‘D

roow

\ 126.3000 120.3000
Sl

A 79.9000

i

4: +ES| Product lon:1 (115.5-120.1 sec, 6 Scans) Frag=380.0v CF=0.000 DF=0.000 CID@15.0 (311.1000 -> =) sulfas_Prodlon-r003.d

1554000

217.7000 244.8000

L;

1729000 ﬂ R
A A

80 80 100 110 120 130 140

B0 160 170 180 150 200 2i0 20 230 240 250
Counts vs. Mass-to-Charge (m/z) -

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

You cannot perform a
multi-compound run.

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

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

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

¢ Click the Start Optimization button in
the Optimizer toolbar.

+ If possible, rearrange the windows
on the screen so you can see the
Optimizer program and the
Qualitative Analysis program at the
same time.

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

* 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.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

8 Examine the Optimizer Report.

a Examine the Collision Energy for each

Product lon.
b Print or save the report.

Optimizer Report

Project Marme:
Instrument Name:
Instrument Model:

Compound N ame

Precursor lon

Ll
Compound N ame
sulfadrethoxing

Method Name

Precursor [on

an
Compound N ame

wlfamethaging

Method Name

Precursor Ton
2%

2%

Fa

27

Compound Name
sulfamethizole

Method Name

wulfachloropyridazing

Fragaenton Product Ton Collision Energy Abamndance
a0 1867 B ST
00 1299 4 315469
00 w78 4 solse
=0 99 ] 7B
=0 798 L 15038
£ o) = RN
Formula  Mass  Sample Position

BEESsLEEY

Fragmentor Product Ton Collision Energy Almwwdance
=0 1857
=0 2128 @
00 1559 e
00 1229 )
=0 W79 ~
=0 19 ~
380 %8 4
@

Batyr
GBSO

Formula  Mass  Sample Position
1

Name
D WMassHunber Wethods\FamGuide00_03_MRM _to_ dMRM.m

DiMassHunter Wethods|Farn GLidh|(13_05_MRM_to_dMRM.m

Fagmentor Product lon Callision Energy Abandance
5

1557 WESE
2448 12 4381
2297 0 13578
217.7 16 439065
1729 24 41509
1079 [ = 2291401
ng = F00eEs
e “ o134
4 2506

648
Formula  Mass Sample Position

D:\MassHuniter MethodsiFamGuide| 03 03 MRM_to_dMRM.m

49
Formula  Mass  Sample Position

Palarity  on Source
Positve AXSESL

Polarity  Ton Source
Poshve A5 ESI

Polarity  Ton Source
Posfive AJS ESL

Polarity  Ton Source

Bgiest Fecbmatzgn

Papalof2

9 Save the compounds.

10 Import compounds from a

Printed on; 8/12/2002 at 11:21 AM

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

+ Click the File > Save Compounds

command.

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

database. Database command. The Database that were distributed as part of a
Browser program opens. database.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

11 In the Database Browser program,
select the transitions.

Select Transitions

@ Select top. 10 ranked transitions

Mark the Show All Records check
box.

Click the Select top button under
Select Transitions.

Type 10 for the ranked transitions.
Click the Select Transitions button.

Set primary and trigger flags

Settop 2 ranked hansitions as primary

All the transitions that you typed in
are visible.

The tools to allow you to set up
Primary transitions and Secondary
transitions are available in this
program.

Rk trarsitions by

@ Abundance

PFrimary transitions Select Transiions | ) Resporse Factar

Secondary ransitians Set Primai ‘DS and Trigger ]

Compouind Name Formula Ml Polarity Species Precursor Praduct Fiag CE cay Prinaty  Trigger AT AT window  Abundance
LAIFED Positive 285 1557 390 10 7 m = 065 1 5723674
#|[9]" sufachloropyridazin Posiive 285 1239 380 24 G @ 055 1 315483
F|¥ sufschioopyridazin Positive 285 107.9 380 24 ] [&] 065 1 5015322
LAER Positive 285 913 390 24 e Il [ 1 7438139
#|[@]' sufachloropyridazin Positive 285 798 380 43 7 M@ [E] 065 1 1529348
4 [V] sulfachlaropyridazin Postive 285 648 380 43 7 W & 065 1 6508111
7|7 sufadimethosine Postive El 1857 380 15 ] [&] 203 1 3338528
F (7] sulfadimethosine Positive k1l 2448 380 12 7 ] 203 1 548481
# | sufadmethasine Positive Ell 2237 390 20 7w [&] 203 1 135578
7|91 sufadimethosine Postive an 2177 380 16 7@ @ 203 1 438965
F | sufadimethosine Posiive El 1729 380 24 I [&] 203 1 414583
F|9] sulbadi Positive 31 1079 360 20 ¥ I 203 1 2231401
#|[@] sufadimethosine Posiive Bl 913 380 z i M| [E] 203 1 3102685
# V] sufadimethorine Posiive Eill 793 380 48 e ] 203 1 761344
#|[#]: sulfadi Positive 3 643 30 48 7 =& [&] 203 1 2593685
7 [V sulfamethazing Positive 279 1857 380 1 el T 098 1 3720936
4 [¥]} sufamethazine Posiive 213 2128 380 20 7 M B 03 1 421592
#|[3]" sufemethazine Postive 279 1859 380 12 7@ & 09 1 1377529
F |9 sufamethazine Posiive 273 1239 380 24 I [&] 038 1 2633848
F|¥ sufamethazine Positive 273 1079 360 24 W Il 09 1 2407737
#|[F] sufemethazine Postive 279 9139 380 24 HE [E] 09 1 3643700
#|[V]} sulfemethazine Postive 273 798 380 43 7 [ ] 098 1 1242301
7|¥]. sufsmethazine Positive 273 643 30 48 7@ [&] 098 1 3793552
#|[9] sufamethizole Positive 271 1658 380 3 7 @ ] 037 1 4578854
#|¥] sufamethizole Fositive Eil 177.8 380 12 7 M E 037 1 89336
77 sufamethizole Positive 21 1159 30 16 o Il 037 1 515222
#|7) sufamethizole Posiive 7 107.9 380 24 i@ [&] 037 1 3108252
E] Posiive 21 2 390 2 7 W I 037 1 1928010
£ m

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

b

In the Set top ranked transitions as
primary box, enter 2.

Click the Set Primaries and Trigger
button.

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

The software also selects the most
abundant transition as the Trigger.
You can manually select a second
Trigger transition.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
Select Transitions Set primary and trigger flags Rank transitions by

@ Select tap 10 ranked transitions Settop 2 ranked biansiions as primary @ Abundance

) Primary trarmiions Select Transitions__| Rlespanse Factor

71 Secondany transitions Set Primaries and Trigger |

Compound Name Formula M Polarty Species Precursor Product Frag CE oy Primary  Trigger AT ATwindow  Abundance
sufachloropyridazin Pasitive 285 1857 380 10! i B B 065 1 5723674
sufachloropyridazin Positive 285 1239 380 24 7 O ] 065 1 315469
L Positive 285 1079 360 24 ] [a] [ 1 5015322
sufachloropyridazin Positive 285 919 380 24 7 065 1 7438193
sulfachloropyridazin Positive 285 738 380 48 = 4] 065 1 1523348
L Positive 285 64.0 380 48 7 @ 065 1 6508111
sulfadimethosine Positive Kl 1657 380 15 7 203 1 3335528
sufadimethosine Positive 31 2448 380 12 7 [0 & 203 1 548481
sufadimethaxine Pasitive Elll 2237 380 20 i B B 203 1 135578
sufadmethosine Positive Eill 2177 380 16 7 O ] 203 1 431965
sufadimethaxine Positive 31 1724 360 24 ] [ 203 1 414569
sufadimethaxine Pasitive Elll 107.9 380 20 7 O & 203 1 2291401
sufadmethosine Positive il 1.9 380 2 7 B 203 1 3102685
sufadimethosine Positive 31 734 380 4 70 & 203 1 761344
sufadimethaxine Pasitive an 62.8 380 48 =] B 203 1 2583586
sufamethazine Positive 273 1857 380 11 7 = 08 1 3720336
sufamethazine Positive 279 2128 360 20 ] [&] 0% 1 421532
sufamethazine Positive 279 1659 380 12, 7 O ] nss 1 1377529
sufamethazine Positive 273 1239 380 24 7 B B 038 1 2633848
sufamethazine Positive 273 1079 380 24 7 0 0% 1 2407737
sufamethazine Positive 273 EE] 380 24 7 B B 08 1 3643700
sufamethazine Positive 273 738 380 48 7 O & 098 1 1242301
sufamethazine Pasitive 279 64.9 380 48 7 0.5 1 3793552
sufamethizole Positive 271 1558 380 3 7 O ] 037 1 4578854
sufamethizole Positive 27 1778 360 12 O [a] 037 1 63336
sufamethizols Pasitive 27 1159 380 16 @ 0 ] 037 1 515222
sufamethizole Positive il 1079 380 24 = B 0.37 1 3108252
ulfamvethizal Positive 27 %2 380 2 7 037 1 5192601
i

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.

13 Review the Primary transitionsand + Review each compound. Change the + The software 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->156 m/ztransitionas + Change the other Primary transitions Product lon. A very abundant low
the Primary and Trigger as shown below. m/z ion may be unsuitable as a
transition. Primary transition.

For sulfadimethoxine, select * You can select two Primary
select 311 m/z -> 156 m/z transitions as triggers for a
transition as the Primary and compound.

Trigger transition.

For sulfamethazine, select 279
m/z -> 186 m/z transition as the
Primary and Trigger transition.
For sulfamethizole, select 271
m/z -> 156 m/z transition as the
Primary and Trigger transition.
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Steps

Detailed Instructions

Comments

Select Transitions

Set primary and trigger flags

Fiank transitions by

@ Select top 10 rarked transitions Setion 2 et i e @ Abundance
Frimary transitionss [ Selest Tiansions__| Respanse Factar
Secondary kansiions Set Primaries and Trigger )

[ Compound Name Formula M Polarly Species Precursor Praduct Frag CE ey Primety  Trigger RT RT'Window  Abundance

lEi] Positive 285 1567 390 10 7 M [Eil 065 1 5723674
|71} sufachloopyridazin Positive 285 1293 380 24 7 0 085 1 315489

(V] sufachloropyidazin Positive 285 107.3 380 24 7 =] 065 1 5015322

(71 sulachloropyridazin Positive 285 1.9 380 24 7 & 085 1 7438139
#|[4]: sufachloropyridazin Positive 285 798 380 42 7 [=] 085 1 1529348

(7] sufachloiopyidazin Posilive 285 648 30 4 7 Il 055 1 6508111
7|7 sufadmethosine Positive an 1557 380 15 7 ] 202 1 7335528
|71 sufadimethosine Positive an 2448 380 12 7 203 1 548451
7|71 sufadmethosine Positive an 2297 390 20 7 ] 203 1 135578
#|[7]" sufadimethosine Positive an 2177 380 18 7 = 208 1 434385
#|[¥] sufadimethosine Positive an 1723 380 24 7 203 1 414583

(/] suladimethorine Positive an 107.3 20 20 7 20 1 2231401

7] sufadmethosine Positive an 913 380 ) 7 208 1 3102885
|91 sufadimethosine Positive an 733 380 48 7 203 1 TE134
7|71 sufadimethosine Positive an 645 380 4 7 ] 203 1 2583655

(/] sufamethazine Positive 273 1857 80 1 7 el 038 1 3720936
#|[7] sufamethazine Posilive 273 2128 390 20 7 E 0.38 1 421532
7|71 sufemethazine Positive 273 1559 380 12 i O 03 1 1377529
¥y [ sufamethazine Positive 273 1233 380 24 7 W 5] 038 1 2633848
791 sulfamethazine Positive 273 107.9 380 24 7 d I 0.9 1 2407737
#|[F]} sufamethazine Positive 273 913 380 24 = [] 038 1 3643700
#|[¥] sufamethazine Positive 273 738 380 48 7 [ &l 038 1 1242301

(V] sulfamethazine Positive 273 649 30 4 =] [&] 09 1 73352
#|[7]" sufamethizole Positive 271 1558 80 g 7O ] 037 1 4578854
#|[¥] suFamethizale Posilive 271 1778 380 12 7@ [&] 0.37 1 89336
7|71 sufamethizole Positive 271 1159 380 16 o ] 037 1 515222
#|[9] sufamethizole Positive 271 107.3 380 24 =] [=] 037 1 108252
7911 sulfamethizcle Pasilive 21 92 380 28 7 vl 9] 037 1 S192801:
Ll "

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

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

¢ Review the Import List table.

d Click the Import button.

In this example, you are importing
from the database to the Import
List. Then, you are importing from
Database Browser to Optimizer.
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Steps Detailed Instructions Comments

[Fe—Tr— Fomia ™ ity - Pocusin | Frodat Fexg 3 Frinwy | Trim AT [ r——— 3 AoaMethad | Frosect o Ui Lt
| b | nitackivoyretzen Bzatve E) 1887 = W ; ¥ |0 1 ST D \ManHuet | DetsaPioect
| [ nnscrimopymeizn Fenive E fET] w Ed [T 1 T DetaubFiopet

bz Bt = 0y £ 3 v [T 1 stz [LI T

allchrigyidacn Peative E] EE) 0 E figs 1 T OtFropect
|| stscrumcemmtnn Pesire 75 T £ “ (15 1 = DetePrcject
|| aiscbiogyeidasn P =5 T 0 “n (15 1 (= [T —
| Pasire m 157 ko 15 7 v 20m 1 TEN D\MauHunter'd | DefsubProject
| Poaiwe m ] m 12 20 1 S4pdE D:\ManMunier'M | DefaulProject:

Faate m AT £ 1 1) 1 TS DAManHurieM | Defaudfiomct
| B ] HTT w0 0 13 7 e D ManHurie M | DefsutProject
- m 2y £ e 2 1 [y O MasHurieM | Dol Proet
| Pt A 1074 0 # v 25 1 e B s | Bl Propect
Postrve m s 0 £ 20 1 T D AMasburiedM | Dol Ficiect
| Pstive m 5 w0 w im 1 130 D ibasiblumta | DtabProjact
Poaire m e F 4 20 1 20HHE D\ManHunter'M | DefsulPropct
Pasirve m wsr 00 1 E £l % 1 ITXA% D\MauHunte'M | DefaubProsct
| Faatve 2] azi 0 ] [ 1 ansz DManHurie M | Defaudficsect
Ezione i TR £ iH [T 1 E ] D AManHirs | DefatProsct
| Bt o] 1234 = e . [T 1 mama O Mo | DofeudProset
| Fontn ] 1074 £ E [ 1 a7 B AMasHurie | Dot Puogect
Pt i EE} 0 H [ 1 a0 O tbasiurn M | Ot Fropect
Foste m s =0 W® [ 1 E] O AMasiurin M | Dt Fiogect
| Pl m T} %0 1] (1] ] s O basibiiminM | DatndPropsct
L m 150 00 & 7 7 o 1 LA \MauMunie'M | DefautProect:
| Paatne mn T £ 2 [E3 1 [ DM asHurder®! | Defsiiomct
; Peatne 2n LEL] m % uir 1 CiL=) DM amHurierM | DetautFroset
Farirs n W ) a [E5 { i DsiHuried) | DebodProsect
| P n @ £ k. i [E4 1 re 0 Masburin | OntmdFomct
| Pentir ] ) 0 @ [E4 1 16 B AMasurin | Ot Profect
| Festn n M3 =0 @ (3 1 amEs D ibasurin M| Dl Fiogect
. m |
[ e

15 Review the Compound Setup table a Click the Yes to All button. » The compounds in the Optimizer

in Optimizer. You replace all b Inthe Compound Setup tab in the program are overwritten by the
compounds with the compounds Optimizer program, review the compounds that you updated in the
from the Database Browser compounds. Database Browser program.
program.

Replace

Similat 1ecord for the compound 'sulfachloropyidazine' is alisady present in current project

Do you want to replace it?

[ e [ Wesoll |[ No [ Mot
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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, but they are hidden by default.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

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

You can create a Triggered Dynamic MRM method from a database such as the
Pesticides or Forensics/Tox database. 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,
you now import the updated
compounds from the database.
These compounds have optimized
collision energies and also Primary
and Trigger transitions marked.

Cc

==

Switch to the Data Acquisition
program.

Open the iiiSulfamix_dMRM2.m
method.

In the QQ 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.

+ Before you import compounds from
Database Browser, the Scan
segments table contains at least
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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Exercise 3 — Create a Triggered Dynamic MRM acquisiti

Steps

Detailed Instructions

Comments

Acquisition I Source | Chromatogram | instrumert | Ciagnostics
Scan segments
Compound Group | Compound Mame * [ 1STD? | Precursorlon ™| MST Res | Productlon ©| MS2 Res | Pimary | Trigger | Threshoid He[:n{r“]m? D?‘ﬁfﬂge‘ Fragmentor E“n"“;'g“'; Ee“{?glf:;a‘u' Polaity ELT.%gn'ﬂ
» ] 285 Uit 155.7| Urit o e 8875 085 1 330 10 7|Pasiive
] 265 Unit 129.3|Urit ] r 30 24 7|Pasitive
] 285 Urit 107.9| Urit & ] (3 1 30 2 7[Pasitive
] 285 Uit 51.8|Unit ] = 330 2 7|Pasitive
] 265 Uit 798| Urit ] r 30 8 7|Pasiive
] 285 Uit B4.8|Unit ] - 330 3 7|Pasitive
sfadmethanne | [ 317 [Unit 155.7| Urit " W~ 69686 203 1 0 15 7|Pastive
sufadimethosne | 317 |Urit 244.8[Urie ] 5] 30 2 7 [Pasiive
sufadmethonne | [ 317 |Unit 2297 | Urit ] ] 330 Fl 7|Pasitive
slfadimetharine | [ 311 |Unit 217.7| Urit ] r 30 16 7|Pasitive
sufadmethonne | 317 |Urit 1729 Urit ] = 30 2 7[Pasitive
sufadmethonne | [ 317 |Unit 107.8| Urit [ ] 203 1 330 il 7|Pasitive
sfadimethorine | [ 311 [Unit 13| Urit ] - 30 2 7|Pasiive
sfadmethosne | T 317 |Unit 733|Unit ] ] 380 3 7|Fasive
o sufadmethorine | [ 317 [unit 64.8/Unit ] = 380 8 | 7|Pasiie
Dynamic MAM Paramsters Triggered MAM
CpeTine [0 me TS MAME =4 Max Concusert b =3 bin/as Dl <6578 ms/133.20 ms b3 |

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 TypeiiiSulfas_TriggerOpt.m.
¢ Click the Save button.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions

Comments

3 Review the method in the Dynamic a Right-click the Scan segments table
MRM Viewer dialog box. and click Edit DMRM Method. The
Dynamic MRM Viewer dialog box is
opened.
b Type 200 for the Cycle time. This
value is shown in the Acquisition tab.
¢ Click between the Primaries only
button and the All transitions button if
the Dynamic MRM Statistics
information is not updating. Then, click
the All transitions button.

+ The compounds in the Optimizer
program 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
is fine.

a5l Dynamic MRM Viewer = =
Dynamic MRM Stalisics
Compound:  [141] =] 8] compound G [0 G| e g
Precusar  Product AT Pima B MiEamu UM 4
Compound Growp ¥ Conpound Name 7 P70 i BT b o ¥ Thgger ¥ Thieshold Frag CE Cav i Corcia bR 5
» sullachloropyidazine 8500 15570 650 1000 @ ® | 48875 3’| 10 Mirimum Duwell Time 861 ms
sullachloropyridazine 28500 107 wj‘:sm 10| 4] | 380 24 | Masimum Dwell Time 2R ms
sulfachioropidazine 7500 12390 550 [ D | Wirimum Cycle Time 12426 ms
sulfachioropidazine 2800 9190 650 Too0| [ I |
sullachloropyridazine 285.00 7980 G0 1000 [ I
sulfachloroppidazine 500 6480 650 1000 [ EEIEE | e
sulladmethasine E R ] 10| @ | 169666 EIE | Parameters
sulladmethazine E BEI 2030 10 @ | B0| 20 Cycle time 200 ms
sulladmethazine I 100 [ EEIE |
= 4|7 Calculations incluc,
sulfadimethozine sm zamm  zow [ 30| 20 Fr T
sulfadmethozine B 7£|| 2030 10| 7] I
sulladimethosine 100 17280 20w 1000 [ /0| 24 Freview Tooks
sulladimethosine 100 @80 20w [ E I I
sulladimethorine FI00] 7980 20 [ I [ Override AT window |1 min
sulladimethosine 31100, 2030 [ EIEE I Check miimm dstapis [E pte
sulfamethazine 273.00) a0 10| @ e 183517 E= |
sullamethazine 273,00, 540 10| [ H | I Spit Method
sullamethazine Z73.00) a0 1000 [0 I
sulfamethazine 27500 w0 1000 [ EC RE ™ Spit method
sulfamethazine 273,00, 380 1.000 I Sty [WrmmDwel e =]
sulfamethazine 273,00, 980 10| [ 30| 24
sulfamethazine 773,00, 980 1000 [ I Number of methads 2
sullamethazine 275,00, 980 [ EEIE Mawconcurent MEMs  [200
sulfamethizols 271.00] 15580 370 1000 @ E D 3 . "
sulfamethizols Z71.00 9200 370 1.000| [ = 380 28] Bloerelite g
sullamethizole Z71.00) Wﬁ 370 1000 [ N E seitetbod [ <]
B izl | 271 0! Ti5anl 70 ool =1 aan 16l
« I B
I
Pt pe: [ Concurent MRMs - [ Select ransiions on Click
Concurent MAMs vs Fietention Time
.
H
<
By
5 s
0
01 02 03 04 05 08 07 o8 03 1 11 1z 13 14 15 18 Lr 18 18 2 21 2z 23 24 25 25 27
Fietenlion Time (min]
Add Compounds. Save Spli Methods. Reset Defaul Close
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Detailed Instructions Comments

Steps
4 Review the Trigger Thresholds to a
verify that they are appropriate.
c
e
MRM Update Options =
Select MassHunter GO0 data file o Quant report folder.
E Method Dptions
Add new Compound? False
Peak dbundance Threshold 50
Cycle Time 250
El Retention Time
pdate Retention Tims? True
pdate Retention Time Window? True
Scale Factor of BT Window to Peak ‘Width 3
Retention Time ‘Window Threshold 1
Retention Time ‘Window Threshold Unit Minutes
B Tii Threshold
True =
5
Scale Factor 1
B Trigger Window
Update Trigger \Window? True
Trigger Window Optians RetentionTime
Absolute vahe (ming]
Percent value o
Scale Factor 1
Update Threshold?
Indicates whether to update the trigger MAM threshold of the method
Restore Defaul: ok Cancel

Do an injection to make sure that the
Trigger Thresholds are set properly.
Right-click the Scan segments table
and click Update DMIRM Method.
In the MRM Update Options dialog
box, select True for Update
Threshold?.

Enter the value for the Percent of
Height for the Trigger Threshold.
Select the data file that you just
acquired.

Click OK.
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Exercise 4 — Optimize Acquisition parameters

Exercise 4 — Optimize Acquisition parameters

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

Task 1. Use 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 iilSulfamix 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 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.
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Exercise 4 — Optimize Acquisition parameters
Task 1. Use the Optimizer Software to optimize acquisition parameters

Steps Detailed Instructions

Comments

| st Cpeesis Gyt

e G Vw  Impoifopert  Opimicsion Took  Help

[esa= e

m.@@ﬁ@@%gt%@@@@

Sampla rtmducton

Famfordmaties C Massirier ey Opsmzer
e ]

g et Pty lor Snace

g rhomr e
e ¥ | C Bassbiurter Mestoch detautt Fostve  |ES

M e v s
Fragrartar
Commargn Fim % Te 17
Fre e (275 e e scarne)
sl Crweemsrg
Collwor Ty
CEmnen [ ™8

a....l:a.“_";x +

Cal Accabnter Vesge

Pt et i arciey mode s nd

Feoject Name | OptiesserPrpoct] Dptimirer Statun - Fimady [* Curvert Aozert

[rp—

Agilent 6400 Series Triple Quad LC/MS Familiarization Guide

59



Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
2 Set the optimization parameters. a Click the Optimizer Setup tab. + Fine optimization refines the coarse
b Setthe Sample introduction method ramping values and provides better
to Injection. optimization but takes longer to run.
¢ Setthe Fragmentor ramp parameters  * The data can be displayed later with
as follows: Agilent MassHunter Qualitative
Set the range for ramping the Analysis software.
Fragmentor values from 90 to 135. + The Fragmentor Voltage is not
Clear the Fragmentor Fine check optimized for an Agilent 6490 Triple
box. Quadrupole. It is set automatically
d Set the range for ramping the Collision when you Autotune. The
Energy from 0 to 40 V. Fragmentor parameters and results
e Select a Path for data files to store the for a 6490 are not shown in the
optimization run data. Optimizer program.
f Right-click the table on the right and
select Add Method from the shortcut
menu.
g Click the button on the right side of the
Acq Method cell to open the Open
Method dialog box.
h 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.
i Check to make sure that the lon
Source from the method matches the
physical configuration of your
instrument.
j Repeatstep fto step i to select
additional methods.
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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.
[ e oy R | e 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
J[H 7 H 9 #| Use moat sbundant precurscr ien
@ Do rot meckide masse
Exclude masses
Project Mame - OptimizerProect| Optimizer Stats | Ready Current Recont A R
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
4 Select the product ions a Click the Product lon Selection tab.
b Enter a Low mass cut-off value. Select
Mass (m/z) of 60 m/z.

¢ 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.

[7) Massbuntes Ogtimices (OptimicerProject1) W W o )
fie [dt View ImporvBiport Optimization  Tools  Help
1 A mE ¢
o 8 6 G % £ (3 [ &
Optimazes et | Frocuruce bom Sebection | Produst kon Selection, | Compound Setup
Low mass c<ff
@ | Mass im/2) “@
% Precursor mass in/i)
Do rt mechude masses
@ Fachadn masses
Product lon
g vishoeds] aparnted by commay) el Losses
¥ HXO
Mirerum shundance: rourts
Project Mame . Optimuzer Propect 1 Optrizer Sats  Ready Carrent Revord 0 Fecors
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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
CgH190,N4S;
Sulfamethazine
C12H1402NgS
Sulfachloropyridazine
C1gHg0,N4SCI
Sulfadimethoxine
C12H1404N,S

Detailed Instructions

a Click the Compound Setup tab.

b 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.

d Enter Sulfamethizole asthe
Compound Name.

e Enter Sulfa drugs asthe group
name in the Groups column.

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

g Enter the Sample Position for the new
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.

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.

* You can also enter the monoisotopic
mass in the Mass column instead of
the Formula.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
[ e ————— R e e
Fle Edt View Import/Diport  Optimizstion  Tooks  Help

D G5 @ e %@ ER S

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

Show results summany
ot . I !\':u““‘ .F‘)r“de Poaibon
¥ F
The Fragmentor parameters and results are not
displayed for an Agilent 6490 Triple
Quadrupole. The Fragmentor voltage for a 6490
is set automatically during Autotune.
[r———  Optrizes S Feady ! [Fe—r——
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.

Fariom = compecrd nn

Diwel Time

Optesraton dwedtme 20 ™
Cycle Term

Expocted pock width base)  Emor 3
b cmaree e trme e
Frag fne cycls ime Emor ma
Pt e expele e i
Colson Eneny Crole tme Emor me

e

* (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 4 — Optimize Acquisition parameters

Task 2. Use the “Source and iFunnel Optimizer” program to
optimize acquisition parameters

The “Source and iFunnel Optimizer” Software helps you optimize acquisition
parameters for the source and iFunnel.

To do this task, you first need to create the method iiiSulfamix_dMRM2.m in “Task
4. Create a Dynamic MBRM method from an MRM method” on page 39. You do not need to
acquire the data file. When you use this software, 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 software and load the
iiiSulfamix_dMRM2.m method.
Save this method to a new name.

2 Edit the Source parameters.

Propermes DA

Ture b Sacgs e

ey une sl % Nobmt/as Pusg
Bliowesn & e 1 -
7 Uk Oy ——
lon oumee Temw Hhorwsy
[ames <] 7 Peskwidh [07 wn
T mgrenis
Slat Dela | Della

S SconTywe | DivVabe | (et | Okt | ticeed

b1 0[Dynarec MM |To NS 00 o

Sorpler  Gaply Prevestmant Dnay Purg Cobarn Comp.

a Start the Data Acquisition program.
b 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.

Click the @QQ tab.

Click the Source tab on the QQQ tab.
Modify the parameters to the
recommended starting parameters for
source optimization. These parameters
are shown in the following image.

DAD | QOO

Acquston  Source | chrsmatogran | mstrunent | Dugrostics

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

Souce paemetes Funnel parometen
G Temgr [150 T 150 T Pogiive Hegative
HghPresmue PP [150 ¥ [ v
Gas Flow: [14 Umin 140 Vmn
r Low Prerre BF [0 v [@ v
Hetndser [20 = 200 ¢
Shasth Gine Tege [350 T Ea
Pl -
Sheath Gas Flowr [11 T vmn 10 Vmn Coy Pasin
Poaitive Hegative Paate 1o &3 Segments
Capdary: | 3000 W 000 L o A
Nozzle Vakage: (300 ¥ [0 ¥
Chewsber Cunent 03 M
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Exercise 4 — Optimize Acquisition parameters

Steps

3 Create template method.

Detailed Instructions

a Click the Acquisition tab.
b Select a single ion for each compound

for the optimization.

¢ Save the

Properties D& Sampler Sampler Pretreatment Binary Pump Column Comp. DAD | OOQ

Tune file Stap time
tunes.hune sl & No finités Pump
c [ min
) B &
T s
|on source Time fitering:
A5 ES| hd ¥ Peak width {007 min

Time seqments

Stat . Delta | Delta
ER ScenType | Divvalve g it | )% | Stored

v[1] 0|Dyramic MAM _[TeMs | 200 o % |

[ weesis [ /o

4 Start the MassHunter “Source and
iFunnel Optimizer” program.

Acauisition | Source | Crvamatostan | instrumert | Disgnostics

Soan segments

»

method.

Comments

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

Compound Group | Compound Name | 15TD? | Precursarlon ™| MS1Res | Productlon | MS2 Res | HetTime | DelaRet| gy, | Colfsion | Cellccelerator] b o,
min] | Time Energy ‘oltage

sullschioopyidezine | [ 265 Unit 155.7| Unit 065 1 360 10 7| Posiive
sulfadimethoxine r 311 | Unit 1557 Unit 203 1 380 15 7| Pasitive:
sulfamethazing r 273 | Unit 1867 | Unit 098 1 380 16 7| Positive:
sullamethizole O 271 |Unit 155.8| Unit 037 1 360 10 7 | Postive

Dyramic MR Parameters Triggered MEM

Cyele Time W - Total MRMs =4 Max Cancurrent MAM: =3 Min/Max Dwell = 5,78 ms/139.20 ms I Tragered Repsats '37

* Double-click the Source Optimizericon

(Ej)-

Ftnmert pasmreeines

#./ Scurce and Funnel Optimizer - SourceDptConfia opt P |
Fle  Tesdd Help
o
Profect pwrameters
Oetraze nevrod C\Massbhurter methods' defak m Drowse.
Fropect Folder £\ Mamsrhorter data oo
Project Name MyTest Fppend imestaro

Preiistinn) | Fegicste | Seotst nn}  SRmiVae  Endvae  SenSize

7 Tyoes
»  IEEEEEE T N R T T
¥ Low Pressue RF L} 1 0 0 1w Ed
v G Toerg 0 1 » 1] w0 »
v, G P 0 1 ] 1 ] 2
£l Hebulizer [} 1 ] ] a0 5
E; Copllary [] 1 ] 500 450 =00
Wotkial sarametors
Sampie Name My Tem Sarpistiams Semple Poston Wl 1

Waddat posten of data fik used for calbrson 1

When this program starts, it automatically selects the
default.m method. This method is not set up for an Agilent
Jet Stream source, so no Agilent Jet Stream parameters
are shown in the Instrument parameters table.
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Steps Detailed Instructions
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.
¢ Ifthe ion source in the method is
different than the ion source in the
Instrument parameters list, a warning
message is opened. Click OK.
T Source and iFunnel Oplimizer - defaultopt ==
: "
Project pasameters
Optrbod Masbhedo Wi i 045205 1 T
Fropct Fokdes D \MassHurter'ulsta B
Profect Name MyTest ¥ Append imeitame

Insherend pasamcders

0 1
] 1
0 1
0 1
0 1 0
] 1
] 1
0 1

Woklst paranent
Gample Hame  MyTecth ampleblame

Werkdist position of dats fle used for calbestion 1

Creste Methods

Prewslimn)  Replcate  Stegivsl o] SlafVaue | Encvalue  Stepiioe

1
1
1500
n
&0
am
6
0

Samphe Pochion

Comments

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 table.
e The High Pressure RF and Low Pressure RF are only included
m if the 0QQ model is a 6490.

Change the order of the rows in the
Instrument parameters table to the
following:

lon Funnel parameters

Sheath Gas temperature and flow
Gas temperature and flow
Nebulizer

Capillary

Nozzle Voltage

If necessary, select the row that shows
the High Pressure RF parameter.

Drag this row to the top of the table.
Both of the lon Funnel parameters are
moved together.

Verify that the order of the rows in your
table is as indicated.

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
Incnumert paramelers The High Pressure RF and the Low Pressure RF are always
Types PreWaitimin) | Repicate | StepWatt fmin) | StartValue | EndValue | StepSize optimized together. If you move one of these rows in the
: F—-;-EM;-?EZQ. table, the other row is also moved. All possible

Shecih Gas Temo | 30 ! « m | s combinations of the High Pressure RF and Low Pressure RF

e 1 2 R B are tried to find the optimal values. For this example, the

Gas Flow £l 1 0 " 2 2 High Pressure RF parameter has 8 different parameter

Nebulizer 0 1 0 20 40 5 -

e : : " el ey | settmg§ (70, 90, 110, etc.). The. Low Pressure RF parameter

Nozze Votage 0 1 0 o 2w | 0 has 7 different parameter settings. So, the program
automatically creates 56 (8 * 7) different methods (1 for
each parameter combination) just for optimizing the ion
Funnel parameters.

7 Review the values for each For each row in the table, verify: + When the study for each parameter
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. Spme pgr.ameters
EndValue. (that are e.Iectr.oplc) stabilize almost
StepSize. 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).

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

¢ Click OK.

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

Comments

Instrument parameters

[ Types PreWait(min} | Replicate | StepWait (min) | StartValue | EndValue | StepSize
[C]  High Pressure RF 0 1 (1] 70 210 20

[]  Low Pressure RF 0 1 (1] 40 160 20

[C]  Sheath Gas Temp 30 1 20 200 400 50

[C]  Sheath Gas Flow 30 1 0 10 12 1

] Gas Temp 30 1 20 120 230 30

] Gas Flow 30 1 0 1 20 2

] Nebulizer 0 1 (1] 20 40 5

M 5| e 0 | | 0 | ow | o | 0
] Nozzle Voltage 0 1 (1] 0 2000 500
10 Set the Project Folder and the a Select the Project Folder. In this

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

timestamp check box.

Projsct parameters

Optimize method C:\MassHunter\Methods'pfh Sufamix_SourceOpt.m
Project Folder C:\MassHurier'data
Project Name MyTest Append timestamp

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.

Workiist parameters

Sample Name  sulfas Sample Position 3

Worklst postion of data file used for calibration 1l

* 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.

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

12 Create the methods and submit the

study to the Study Manager. b Click Submit.

‘ Project created: Di\MassHunter\data\S_Opt_vep 2012912 1 § methods § injections

a Click Create Methods.

Estirmated tirne: 21 minutes ‘

Comments

* 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.

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
Worklist dialog box. Click Save.

OCEEEE ° ©0Oov

Tat  Top Stahut Subnit Loghook  Lack Help
onsole -
Study Botution Study Submission Srudy Actions Help
ot Sy
Nome: Paitc
Submtter Piste Assigrement:

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

Est. Time Remaining (min)

&

Panding Sauér | Conpléted Shuss

Marer: ot Suballer Plate Avsgpenerd  Esl Shiy Dusgtiory Bk St Time

Iy

Ploradeg Shukes 1

Fox Hilp, Pioss F1

Sample Lo

LY Cootas | O damterdondfa0mn 13w )7

MUM [

* 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.

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

You can examine or edit the worklist for
the study. You right-click the line in the
Pending Studies table and click Edit
Worklist from Study.
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Steps Detailed Instructions Comments
Edit Werklit | = ﬂ
[ ‘¥ | SampleMame  Sample Posbon Method | Data File  Sample Type | Level Mame Comment § ) .
T sultes vial 31 5.0p\ CopdlonZ000m __'S_Opl_ Capilleny2001_1 8 Calitration 1 The script that is run at the end
2 | v |sulfas |'ial 31 'S_Opi_Capilary2500.m 5, Dpl CoDlw\«"‘JEJ d Sample | | .
| 3 i il e L Smimple - | of the worklist creates the
v [sulras al _Capdiany 3500 m Sample | . . .
3 ke L s pns ! | Quantitative Analysis batch
7 v Seupl SCP_Opt_CuariDMazsHuntaridain|S 0p‘_w:p_2012512.0'|32"3\ file.
)
Worklist
Save Carcel
14 Modify the Study Manager a Click the Settings tab in the Ribbon. » When the Study Manager is not
parameters to run a standby script b Mark the Enable standby script running a study for the time
when the study completes and execution on idle check box. specified, then the script you select
then start the Study Manager. ¢ Click the “..." button to select the is executed.
script to execute.
d Select SCP_InstrumentStandby and
click the OK button.
e Enter 1 for the Wait for time.
f Click the Start button if necessary.
\@ - —x . o —
- . e name of the study is the Instrument
9 OF . li@ F’ ‘%’ parameter that is being optimized. A
P — ] S Actania] [ separate study is added for each
ol parameter that is being optimized.
R You can examine or edit the worklist for
Submiter Plste Assigrment: . . . R
the study. You right-click the line in the
= = Pending Studies table and click Edit
Worklist from Study.
Pending Shude: | Compleled Shuded
— Mo - Suberalies Plabe Assrenend |t,.| 2tz Esh Sharl Tene  Sornple Cound
[
Fix e, Pross F1 Prerwdesy Shukes 1 MUM  [APS SCAL
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions
15 When the study completes, stop a Click the Stop > Immediately
the Study Manager queue and exit 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.
BB Open Batch =
Lock i ) Copalay ¢ - OF @
E Harme ) 04 dnodyses Fle Dt Ve, S Date Anshyaed Andyst Die Last Saved
Rm:.:am : lIJ 1 agdlary Joakch. bin | [ KB WG 2. admn AN2I012 T2
- e v "
Desktop O 5 Opt Capillan000_Ld 9
8§ 5.0pt_ Capillany2580_Ld 3"
8 5_0p2_Capillan4080_Ld 9
Libraries 05 5_Opt_Capillan4500_Ld &
ey A
@
HNetwork
F&:::II:L! I&:rm:h!ll'rllu:‘;lm'mmwl - I C\II:; 5
Dpen a8 read-only Help

17 Review the Batch Table.

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

For each compound, right-click the
Final Conc. column and click Plot this
column.

Examine the Area column and the Final
Conc. graph to determine the best
capillary voltage.

Close the Quantitative Analysis
program.

Comments

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

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

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

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

* In this case, all four compounds
optimize at the same setting. Often,
different compounds have different
optimal settings, and you have to
compromise.
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
Batch Table
i Samples 1] sufas < B | Sample Typei| <Al ~ | Compound: [#] sulfsmethazine ~ [ ISTD: @\E\ w Ey T\
Sample sulfamethizole Results | sulfachloropyiidazing Results | sulfamethazine Results | sulfadmethosine Results |
@
;| 5 8/12/20121:36PM  0.385 1000000  100.0 2355370 0649 1000000 1000 1745308 0877  100.0000 25 100.0000 100.0
v COpt_Capillary2500_ e 7 2 4538599
¥ | sulfas Opt_Capillary2000_° ample H12/2012 P! 81.0429 90934¢ 821921 4503 | 0.977 8619 4293407
¥ | sulfas Opt_Capillary3500_° ample 12/2012 P! 365 736758 TAETY 73.59686 4520 | 0.977 5807 3045934
¥ | sulfas Opt_Capillary4000_ amnple 41242012 Pl 365 724241 RS 711248 1346 74 3445 37EI9E5 875352 3229852
¥ | suffas Opt_Capillary4500_ ample 1242012 Pl 366 E:EE? E34268 E7.9968 186752 77 4264 3590633| 2025 B3.37687 3076487
ke
18 (optional) Review the data filesin ~ a Start the Qualitative Analysis program. < By default, the program selects
the Qualitative Analysis program. b Open all of the data files in the study. different colors for different
Click Find > Find Compounds by transitions.
MRM. + ltis clear that the conditions used
d Select all of the data files and click the for the blue chromatograms are the
Find button. best, and the blue chromatograms
e Click the Edit > Auto-Color Mode > are for the data file with the
Single Color per Data File menu item. capillary voltage set to 2000.
f Clear the check boxes next to the TIC
for each data file.
g Examine the results in the
Chromatogram Results window.
h Close the Qualitative Analysis
program.
i /\ Chromatogram Results. x
ga»uagwww&\ge 4 g,ﬁ,af\@%mmua Minutes e
105 |Cpd 1 sulfamethizele + MRM CF=0 000 DF=0.000 {27 558000) S_Opt_Capillary4500_1d
19
18 0976
17
16
15
14
13
12 025
11
1 5
09
08
07 ) 643
086 f
05 t";
04 ki
03
02
01
01 02 03 04 05 06 07 08 09 1 1 12 13 14 15 16 17 18 19 T3 21 22 23 24
Counts vs. Acquisition Time (min)
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and then analyze the results
using the Qualitative Analysis
program to learn how to
develop an acquisition
method.

© Agilent Technologies, Inc. 2012

Printed in USA
Revision A, November 2012

(G3335-90136

Agilent Technologies



	Before you begin
	Prepare your system
	Prepare to acquire data

	Exercise 1 – Develop an acquisition method
	Task 1. Enter acquisition parameters and acquire data
	Task 2. Determine precursor ion masses
	Task 3. Find optimum fragmentor voltage for maximum response
	Task 4. Determine product ion masses
	Task 5. Find optimum collision energy for MRM acquisition

	Exercise 2 – Develop a Dynamic MRM acquisition method from an MRM acquisition data file or an MRM method
	Task 1. Create a batch file from an existing MRM data file
	Task 2. Print a report in the Quantitative Analysis program
	Task 3. Create a Dynamic MRM method using Update dMRM
	Task 4. Create a Dynamic MRM method from an MRM method

	Exercise 3 – Create a Triggered Dynamic MRM acquisition method
	Task 1. Create a Triggered Dynamic MRM method from a Dynamic MRM method manually
	Task 2. Add/Modify compounds in an existing database
	Task 3. Create a Triggered Dynamic MRM method from an existing database

	Exercise 4 – Optimize Acquisition parameters
	Task 1. Use the Optimizer Software to optimize acquisition parameters
	Task 2. Use the “Source and iFunnel Optimizer” program to optimize acquisition parameters


