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



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

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

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

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

See the Concepts Guide to learn more about how the Ultivo LC/TQ mass
spectrometer works and why the fragmentor and collision energy voltages are
important. For background information, see Chapter 3, “Ultivo Triple Quadrupole
LC/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 MassHunter Acquisition program has been installed.
The LC modules and the Ultivo LC/TQ 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

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

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

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

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

Table1 Zorbax column

Model Column Description  Particle Pore Size Part Number
Size
Ultivo LC/TQ RRHD Eclipse Plus 1.8 um 95A 959757-902

C18.2.1T mm x 50 mm

1 Prepare the LC solvents.

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

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

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

b Cap the vial and place in a sample location in the autosampler.
3 Setup the LC column.

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

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

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

Sulfamethizole Sulfamethazine Sulfachloropyridazine Sulfadimethoxine

H3C H3C‘\O
/ = N N
N\ % N X
N o— =0 )|\
=8= =
““ N rqu
0=8=0
HaN

Determining optimal parameter values for acquiring sample compound data
requires that the Triple Quadrupole instrument already be tuned on the Tuning
Mix calibrant ions. Before proceeding with this exercise, make sure you have used
Checktune or Autotune to verify that calibrant ions each have the proper mass
assignment, peak width, and signal intensity.

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

Exercise 1 — Develop an acquisition method

For this exercise you analyze a mixture of four sulfonamide compounds. These
tasks show you how to manually select the acquisition parameters including
using the Qualitative Analysis program to analyze the data files. You can instead
use the automated process to select some of the acquisition parameters. See
“Exercise 4 — Optimize Acquisition parameters” on page 60 to learn how to
automate this process.

Task 1. Enter acquisition parameters and acquire data

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

Steps Detailed Instructions Comments

1 Enter LC parameters a Double-click the Data Acquisition + The Data Acquisition window
appropriate for sulfa drug mix. icon. appears. See Figure 1 on
See Table 2. b Make sure that Acquisition page 8.

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.

¢ Enter the LC parameters listed in
the Table 2.

Table 2 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
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Exercise 1 — Develop an acquisition method

Table 2 LC parameters for sulfa drug mix (continued)

Parameter

LC Parameter

+ Gradient (min - %B)

» Stop Time

* Post Time
INJECTOR

+ Inj. Vol.

* Injection

» Draw Position
UV DETECTOR (if present)
+ ChA

* REF A (DAD only)
COL THERM

+ Temp

O0min-13%
1.80 min-60%
2 min-60%
2.5min

3.0 min

2.0 uL
Standard

0.0 mm

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

60 °C if you have an AJS ESI source
40 °C for other sources

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide



Exercise 1 — Develop an acquisition method

[ Agilent MassHunter Workstation Data Acquisition — O X
File View Sample Worklist Method Tools  Help
Layout: DeraultGsysihe v 8 - @ Method: | workiist: Y@
i Instrument Status x ||} Actuals x
Sampler Quat. Pump QQQ Parameter Value 2
. 1 QQQ: Firmware Version A002.142
QQQ: HighVac ITTE5 Tor
QOQ: Rough Vac 2.25E40 Torr
QQQ: Not Ready Text
QQQ: Errer Text
Q0Q: MS1 Heater 65°C
QOQ: M52 Heater 65
Ceii e ~ || Quat. Pump: Error State Description 5
0.00/000 O Oo @or | < i >
i Chromatogram Plot X ||} Spectrum Pane x
MRM
Abundanse -
4—5 et
R % 5 j 3 o
— a0g
i Method Editor x
Dirdd B ~ #apply | D
Properties DA Sampler  Sampler Pretresiment || Qual. Pump: QQQ
Quat. Pump (G7104C) m m
c 10.00 | % [ 100.0 % Methanol V.03 - A b Advanced
o % A Timetable (4/100 events)
[ function centric view
Fressure Limits
Flow Max. Pressure A
Time [min] Alz] B[%l C[% DIl :
Min 000 % | bar M 800.00 : | bar LSV L
000 900 000 1000 000 0500 200,00
Stoptime Posttime 010 %000 000 1000 000
1000 200 000 seo0 000
p y 200 200 000 9800 000
O As Injector/No Limit QO of 5 o7 R 1 i
® 3.00 | min ® 1.00 | min
- v
Method Editor | Worklist | Sample Run |

Figure 1  MassHunter Workstation — Data Acquisition window

Steps Detailed Instructions Comments
2 Enter MS parameters a Click the QQQ tab in the Method
appropriate for sulfa drug mix Editor window.
and save the method as b Select Scan from the Scan type
iiiScantest .m, where jii list in the Time Segments table.
are your initials. ¢ Enter the other MS parameters as
See Table 3 on page 9. listed in Table 3. These

parameters are in either the
Acquisition or the Source tabs.

d Savethe method asiiiScantest.m,
where iii are your initials.
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Exercise 1 — Develop an acquisition method

Table 3 MS parameters for sulfa drug mix

Parameter Value (AJS ESI) Value (ESI)

+ Inlet AJS ESI (positive polarity) ESI (positive polarity)
» Scan Type Scan Scan

* Mass Range 100 to 400 100 to 400

+ Cell Accelerator Voltage (CAV) 5V 5V

* Gas Temperature 350°C 350 °C

* Gas Flow 10 L/min 12 L/min

* Nebulizer 35 psi 50 psi

» Sheath Gas Temperature 400 °C not applicable
» Sheath Gas Flow 12 L/min not applicable
* Nozzle Voltage oV not applicable
+ Capillary Voltage positive 4000V 4000V

» Fragmentor 100V 100V

Inn sauree Al E5

Stup trne

@) A% purmp;Na imir

Stanttime [min} | Scantps
>0 Sean
Scan
SIM

MAM

Preduct lon
Precursor lon
Heutral Loss

AMAM
tMAM
Mixed

Acquisition Parameters
BEEE M AEMDN

Sagmant nama Smrmasa{miz) Endmass(miz) Scontme (ms) Fragmenter (V) CAV(V) Polanty

L3 100 100

Lstimated cyeie time ma/ovciel

Estimated M scan spesd (Da/s]

Figure 2  Select Scan type of 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 jii are your initials.
Designate a directory path to
hold your data files and
method.

a

b

[

d

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 iiisulfamix0l.das
the 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.

! Worklist

ODivrdd » B

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

* The Number of samples is set
to1.

* 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.

j

¥ | Sample Name
1 v [Sample 1

_Sample Position
|P1-A1

| pthEaniesi m

Method Data File

|pthsulfamixa?_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. lg

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.

Options
Sample Information
Sample Name :
(@) Use current method User Name
Sample Position: P1-A8

Description :

[ Open Data File X
ieiirs SuffaDrugs j CIEE
Sulfs_SIM100.d | |sufe
hl. Sufa_SIM140.d
6 Suffa_SIM180.d
econttzeze Sufia_SIN220d
Sufa_SIMBD.d
E Sufia_SIME0d
) -
Documents a1
SufamixbRM_10.d
- M_15d
(i SufamixhRM_20d
Ay |sufamixMRM_25.d
SulfamixMRM_30.d
y |SufamixMRM_35.d
= Sufama|_15.4
This PC SufamixP|_30.d
< >
Laj Filename: [sufamix01d 5 Opn
Network Files oftyps: | Data Files (*d) ~ Cancel
Help

Sulfs Drug Mix - 10ppm

Full scan MS for precursor mass
assignment

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
b Do one of the following: + The figure below shows the
Select the example data file default layout.
sulfamix01.d, and click Open. + The Qualitative Analysis
Select the data file you created program displays a newly
in “Task 1. Enter acquisition opened data file with the same
parameters and acquire layout and display settings
data” on page 6, and click used for the previous data file.
Open. Therefore, you MUST make
By default, the system displays sure to return to the default
the Total lon Chromatogram settings for this exercise.
(TIC).
5 —_— — ~=== Before you begin, make sure that
;:r:; Tm% c:..‘:w:w e ek b e e : all previous settings are returned
Trree—— o [T Pre—— - « | to their default values:
{Esthe O oo s oBweEaoc -Hassamenn = §  Restore default layouts
1 ser Cheomatoorara TR Click Configuration >

7w [T

Window Layouts > Restore
Default Layout.

: + Make sure the method is
i /\ || default.m. (see title bar)
bt /\_/\ Nl bbb Ll 17 Click Method > Open.

. 0102 03 0405060708 c:‘_: T |‘|_1: 13 14 -.’; 16171818 2 21222324 SeleCt defau"'m' and C“Ck
- - Counts va. Acquisition Time (mis) Open
£ " Methed Explorer, Deludtm % ||: 1) M5 Spectrum Remle * . .
— Jees omwvEeoe - @FEwa@nts - o |- Retundisplay options to

- Spectrm default settings.

- Reports

- Fmd Compoands by Farmula

omd Automatio ]
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
2 Determine precursor ion a Inthe Chromatogram Results + The system displays an
masses for all four peaks. window, make sure that the averaged spectrum across the
You have determined them Range Select icon in the toolbar peak in the MS Spectrum

correctly if you find the ]
values are similar to those b Click the left mouse button and

shown in this table: drag the cursor across the first
peak to produce a shaded region,
as in the figure below.

Cumpuund | RT | iz ¢ Right-click the shaded area, and
Sufamethizole ) 047 | 2709 click Extract MS Spectrum from
Sulfachloropyridazine | 0.88 | 284.9 the shortcut menu.

Sulfamethazine 1.20 | 2r90

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.

Sulfadirmethoxing 223 | N0 (e o

File Launch da Veew Idenséy

If you acquired the data file
using the Agilent Jet Stream  |=meere. Jorw
Technology, the retention '
times may be different.

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

w3 Chromatograme Method Actons Configesion Tocls Melp.
GEHOS H-EHEE -0 FREF ALN LLbBGHES &

74 Data Navgaten PR Y- Per———

T AW ¢ Ay A ANLE RN L =

X107 [<ESITIC Seon pulfamend] 4

‘_/\ . "}_r-_-\_ ) , I"-\\. __---"; \

0102 03 04 05 06 07 08 09 1 1112 13 14 15 16 17 18 19 2 21 22 2

Counts va. Semuinisen Tems (misl

. il
Close the data file after .-m..m:-:f:w WA - R0 RENE S S
finding the precursor ion G A o] ki
masses. K
o = £ 0
M e e m-.'qﬁﬂ‘.\:;n;‘cﬁm;i,.“ EE

d Repeat step a through step c for
the other compounds.
The precursor ion masses should
match those in the table in step 2.

e Click File > Close Data File.

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

+ Some compounds form
sodium (Na) and/or potassium
(K) adducts as well,
correspondingto 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)+.

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide

13



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.

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 a Inthe Scan Type dropdown list,
different fragmentor voltages. click SIM.

Change to a SIM experiment.
Use 60, 80, 100, 140, 180
and 220 volts as the
fragmentor voltages for the
six methods.

Save the methods as
111SIMxxx.m, where jii
are your initials and xxx is
the voltage.

14 MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide



Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

b Inthe Acquisition section, enter
the Compound name and Mass
(m/z) (precursor ion mass) for
sulfadimethoxine (m/z 311).

¢ Click E in the Acquisition
Parameters toolbar.

d Type the Compound Name and
the Mass for
sulfachloropyridazine (285 m/z).

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

f Save the method as
111SIM140 .m, whereiiiare
your initials.

g Change the fragmentor voltage to
60, and save the method as
111SIM060, where jii are your
initials.

h Repeat step g for voltages 80,
100, 180 and 220, saving the
methods as iiiSIM080, iiiSIM100,
iiiSIM180 and iiiSIM220, where jii
are your initials.

Acquisition Parameters

E=5 8 2HG

With the SIM Scan type set, a
different set of columns
appears in the Acquisition
window.

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

Compound name ISTD? = Mass (m/z) MS2res Dwell(ms) Fragmentor (V) CAV (V) Polarity
sulfadimethoxine B 3 Unit « 200 140 5 Positive
sulfachloropyridazine O 285 Unit = 200 140 5 Positive ¥
sulfamethazine B 27 Unit « 200 140 5 Positive +
"k suffamethizole a 2 Unit ~ 200 140 5 Positive v

Estimated cycle time (ms/cycle)

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions

Comments

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

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

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

Type the paths for the method
and data files.

Type the information for the 60
voltage run.

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

2 Set up and run the worklist a

(optional).
Set up six samples with
Sample Name Sample 1
toinject 1 plL from vials 1-6
or the ones you choose.
Specify the data files as
111SulfaSIMxxx.d,
where jii are your initials and
Xxx is the voltage.

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

g Mark the check box to the left of
the Sample Name for each of the
six samples.
Woridist
Ovidd » B v
¥ | Sample Name Sample Position Method Data File Sample Type
1 |w |Samplel Wial 1 prhSIMEDm SulfaSIMED..d Sample
2 v |Samplel Wial 1 pthSIk80.m SulfaSIMa0.d Sample
3 |w |Samplel Wial 1 pfhSIk100.m SulfaSIM100.d Sample
4 v |Samplel Wial 1 pthSik140.m SulfaSIM140.d Sample
5 | |Samplel Vial 1 phSIM180.m SulfaSiv190.d
6 | |Samplel Wial 1 pthSIM220.m SulfaSIM220.d

h Start the worklist.
Click Worklist > Run.
Click the icon in the
main toolbar.
Click the = iconin the worklist
toolbar.

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

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

[}
]

16
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
3 Set up a qualitative method to a Click File > Open Data File. + The Qualitative Analysis
view the EIC data The system displays the Open program should be open. If not,
automatically. Data File dialog box see “Double-click the
Open the data file b Select either Sulfa_SIM60.d or Qualitative Analysis icon.” on

Sulfa_SIM60.d or your own jiiSulfa_SIM60.d, and click Open.
iiiSulfa_SIM60.d, where jii ¢ Click Method > Method Editoror

are your initials. View > Method Editor.
In the Method Editor, add in The system displays the Method
the EICs corresponding to Editor window.

the precursor ion masses of
271,279, 285, and 311.
Save the method as
iiiExercisel, where
“iii" are your initials.

page 11.

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

[ Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m

- o x
File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help
BEEHES H-MEM 9-C-RRE AMH LLBEHEES &
T4 Data Navigator % [\ Chromatogram Results x
Sort by Data File v 260t QB ¥ 54 D0 3 v,.,_é__A_m;
=} ] Sulfa_SIME0.d
5. ] Chromatograms X108 [+ESITIC SIM Sulfa_SIMED.d
& /s = TICSIM s 1
Spectra
Backaround Spectra 12
1
08
06
@ Method Editor: Additional Chromatograms x 0.4
@B @E 9™ - ® ExtacAdditions Chromatograms ~ 2
= Chromatograms Defined chromatograms 0
Integrate (MS) Md 02 04 06 08 1 12 14 16 18 2 22 24
Counts vs. Acquisition Time (min)
Smoath -
Change 111 MS Spectrum Resuits x
Exclude Masses) =
Calcuiate sgral to- Delete 2ot QW ¥ SM 003 -mHED ]

Additional Chromatograms Chromatogram definition

Adjust Delay Time Type: |BPC < e
Extraction Data Format MS Chromatogram  Advanced  Excluded Masses

Spectra MS level s v|  Polarity [Bath v
Reports Scans Al single stage scan types v
Method Automation A miz of interest: | Any

e B

Do cycle sum

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

d If necessary, click Additional + The default Method Editor list

Chromatograms in the
Chromatogram section of the
Method Editor.

To delete the BPC chromatogram,
click Delete in the Method Editor
window.

Select EIC for the Chromatogram
definition Type,

In the MS Chromatogram tab,
verify that MS level is set to All

selection after installation is
Integrate (MS).

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

* When you are defining

chromatograms, instead of
deleting the Defined
chromatogram, you can select

and Scans is set to All scan EIC. Then, you enter the m/z

types. value and click the Change
h Clear the Do cycle sum check button.

box.
i Type 271 asthe m/z value (s).
j Click Add.

k Repeat stepsiandj for the other
precursorions, 279, 285 and
311.

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

m Save the method as
i1iiExercise 1.m.

n Click Save.

E Method Editor: Additional Chromatograms x

(2 BEy 9-® - () ExtactAdditonal Chromatograms ~

= Chromatograms Defined chromatograms
o EIC (271.0 m/z) All (Integrate) A

Integrate (M5} EIC (273.0m/z) Al (integrate) Add
S th EIC (285.0 m/z) All (Integrate| -

iz EIC (311.0m/z) Al (integrate] Errrs
Exclude Mass(es)

Delete
Calculate Signal-to-Noise
Additional Chromatograms & |  Chromatogram definition
: Integrate when

Adjust Delay Time Type: |EIC B extracted
Extraction Data Format M5 Chromatogram  Advanced  Excluded Masses
Spectra WS level Al ~ Polarity: |[Both
Reports Scans: All scan types v
Method Automation & miz ofinterest: Ay

miz value(s): 311.0

[ Do cycle sum

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

Steps Detailed Instructions Comments
4 Extract the chromatogram for a Click the Run button on the * You can also click the
the data file and view the Method Editor toolbar to run the Chromatograms > Extract
results. Extract Additional Additional Chromatograms
Make sure you can see all Chromatograms command. command to extract the
five chromatograms, the TIC additional chromatograms.
and four ElCS @ Method Editor: Additional Chromatograms

oG R yw

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

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

/\ chromatogram Results x
2ot QW € |EADCHE miehdMXS % RE A=

x10& +ESITIC SIM Sulfa_SIMEQ.d

0

y 4

x10& +ESI| EIC(279.0) SIM Sulfa_SIMED.d

0

3
4
3|

XIDS +ES| EIC(271.0) SIM Sulfa_SIME0.4 6 | ‘

1 7
8
9
1

0

x10% +ESI EIC(285.0) SIM Sulfa_SIMED.d

0

x10& |+ESI EIC(311.0) SIM Sulfa_SIMED.d -

| R

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 13 2 21 22 23 24
Counts v Acavisition Time (min)
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
5 Extract the remaining ion a Select Workflow from the Method + The Qualitative Analysis
chromatograms. Automation section in the Method Method Editor lets you define
Open the remaining data Editor. actions to be performed when
files, Sulfa_SIM80.d through b Delete the Integrate and Extract you run the Custom workflow.
Sulfa_SIM220.d. Peak Spectra command from the
Close the Method Editor. Actions to be run list.
[Z Method Editor: Workflow x
@ E BE 9™ - (# RunMethod Workflow -
Chromatograms A Options  Time Range(s)
5
=D Workflow Custom bl
Reports
= Method Automation Available actions
A
Workflow A Export All Chromatograms to CSW Fles
Export All Deconveluted Spectra to CSV Files
Additional Chromatograms Export Al Integration Results to CSV Files
Extract Additional Chromatograms
Repaorts Extract All Instrument Curves
Extract All Non-MS Chromatogram
Export Extract Peak Spectra
Generate Analysis Report
Integrate and Exiract Peak Spectra
Integrate Chromatograms b
Actions to be run =
A
X W

c 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.
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
& Open DataFile *
Losk in: SuffaDrugs
- | lSule
L;j'
=
Recent ltems y
5ufa_sIME0d
B
Ty o s suffamix01.d
oeumen SufamxMRM_10d
i | SukamixMRM_15 d
@ | SufamixMRM_20.d
Dt | suFamixMRM_25.d
| SuffamixMRM_30.d
| SutfamixMRM_35.d
= | SuttamixPI_15.d
This PC | sufeamixP1_30.d
< >
File name:  ["Suffa_SIM1D0.d" "Sufa_SIM14D d" "Sufa_SIM180. o
Network Files of type: | Data Files (*d} - Cancel
Help
Options
Sample Information
sults 5 Sample Name :
@) Use current method User Name
Sample Position :
Description :
e Click Open. * You can instead click View >
f Click Method > Run Method Method Editor and View > MS
Workflow. Spectrum Results.

g Select all files except
Sulfa_SIM60.d and click Run.

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

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide 21



Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

[ Agilent MassHunter Qualitative Analysis Navigator B.08.00 - pfhExercisel.m - O X
File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help

SEEAEI A-VIEPE 9-0-RRET Abh Lk EBHEES &

7 Data Navigator x /\ Chromatogram Results x
o s Yo e@wvkaoc s -HEAREWENE & = :
ulfa_:

El- ] Chromatograms %108 +ESI TIC SIM Sulfa_SIM30.4 a
el = TICSIM 151 f
AP = EICRT10) SIM |
A = EICERTS
o ot iy + EIC(28! 05

I/ + EICE11.0) SIM 0
- [] Spectra : ~
[ Background Spectra x10 jES\ E\C(M:Q) SJM'"SixL(a_SlMBM, -
-] SUlfa_SIM100. et 2 :
- Sulfa_SIM140.d 4 ;
- Sulfa_SIM180
- ] Sulfa_SIM220.d 2 :
=) ] Sulfa_SIMBC.d = |

B W Chromatograms o
Ll S = TICSIM & i
o ot iy = EIC[271.0) SIM 1 1
Il /', [+ EIC279.0) SIM
ol [ = EIC[2850) SIM B

)/ = EICET1.0) SIM
[]spectra n
[T Backoroud Speca X105 [+ESIEIC(285.0) SM Sulfa_SIMB0d_ _ ___________ ‘
441 i '
3 i !
2 '
1 ]
o i
X108 [+ESI EIC(311.0) SIM Sulfa_SIM80.d
1541
1
05
o

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24
Counts vs. Acquisition Time (min) 3
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
6 Select the fragmentor voltage a In the Data Navigator window, * You press the Ctrl key to be
that produces the maximum highlight the EICs for 271.0 m/z. able to select multiple objects
response for each of the b Click the Show only the from the Data Navigator
precursor ions. highlighted items icon, [7] | window.
Close the data files after you Only the 271 m/z check boxes are = You press the Shift key to be
determine the optimum now marked. able to select a group of
voltage. ¢ Look at the relative intensities of objects.
each peak to determine which » A fragmentor voltage of 100
fragmentor voltage setting will be should be sufficient for each
best to use for the 271 precursor. precursor ion.

» You can now determine the
product ions that are available
for the multiple-reaction
monitoring experiments to
maximize sensitivity for the
analysis

® [ Chromatogram Resstls
¥ rn3 QW Y ﬂ‘.‘lc‘ WA XS R%NE A ¢

2102 [+ 3 TERAETT

You can overlay the

st "”l_ chromatograms by

8 . |ill clicking the Overlaid

= mode icon in the
Chromatogram Results

s toolbar.

= BiCEy
- LG
ang s
fa + EICETL B
soect
Backpround Spectra
o Satty_SRN0
</ 1 Crveem

e =
01 02 03 05 05 06 07 0F 09 1 11 12 13 14 18 16 17 18
E “ruertn v Aemsnition Tane (sl
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
d Repeat step a through step c for  + You click Method > Save or
the other three base peaks or Method > Save As to save the
precursor ions. method changes.
e Click File > Close All. + Clickan EIC in the Data Navigator
f Click No in the Save dialog box. window to change which

chromatogramiis labeled in the
Chromatogram Results window.
When the chromatogram label
color matches the color of the
chromatogram that has the
highest intensity, you use the
Fragmentor voltage that was used
for that file.
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Exercise 1 — Develop an acquisition method

Task 4. Determine product ion masses

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

Steps

Detailed Instructions

Comments

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

Use the MS parameters in
the example below, but
change the Fragmentor
voltage to the optimum
voltage you determined in
the previous task.

Save methods as
11iSulfamixPI_xx.m,
where jii are your initials and
xx is the collision energy.

len saurce A5 ESI

[ Time Nes winduw {imiri) (17

Time Segments

==
Sean ype

Silart brroe )
w0 Produet lon

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

a

b

Click the QQQ tab in the Method
Editor window.

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

Enter all MS parameters as listed
in the example below, making
sure the Collision Energy is set to
15 and the Fragmentor voltage is
set to the optimum voltage
determined in Task 3.

Save the method as
iiiSulfamixPT_15.m.
Repeat step ¢ and step d for
collision energies of 30 and 45.

Acquisition Paramelers
= el
2= E

Sngmeet namn

Fm

Procursar (mi)

i)

MS1res

Estimsted cyce time (ma/cvcle) Cuata sturape

Lstimpted max stan spded (D5 Threshold

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.

Stort masa iz} End mass (mi7)

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

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

Senn time (ma) | Fragmenter (V) CAV{V) CE(V) | Pulnrity

it 5 14 Fositve =
50 80 5 15 Fosive «
250 140

Praie =

250 &0 5 15 Posin =

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

» Usetheinstructionsin Step 2 of
Task 3 to set up the worklist.
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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
SulfamixPI_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.

a

b
c

3 —x—

Click the Open Data File icon in
the toolbar.

Select SulfamixPI_15.d.

Clear the Run File Open Actions
from Specified Method check
box, and click Open.

Make sure the Method Editor
window is displayed; otherwise,
click the Method Editor icon. &
In the Chromatograms section in
the Method Editor window, select
Additional Chromatograms.
Delete any existing
chromatograms in the Defined
Chromatograms list.

Select TIC from the Type list in
the Define chromatograms
section.

For MS level, select MS/MS.
Mark the Do cycle sum check
box.

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

Repeat step j and step j for each
ion.

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

* You can open the Method
Editor when you click View >
Method Editor.

= Chromatograms
Integrate (MS/MS)
Smooth

Exclude Mass(es)

[Z Method Editor: Additional Chromatograms

RE@E 9-0-

(¥ Exiract Additional Chromatograms =

Defined chromatograms

<TIC Prod (271.0m/z) (itegrate)
<TIC Prod (275.0m/z) (intearaie)
~TIC Prod (285 0m/2) (integrate
- TIC Prod (311.0m/2) (ntegrate}

Add

Change

Calculate Signal-to-Noise

Delete

Cl definition

Adjust Delay Time

Extraction Data Format
Spectra A
Reports

Method Automation A

Typs: [TIC |

MS Chromatogram  Advanced Excluded Masses
MS level

MS/MS v Polarity: | Posiive v

Scans: Product ion v

Precursor ion miz: (311.0 ~

mz value(s) 3110

Do cycle sum
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Exercise 1 — Develop an acquisition method

Detailed Instructions

Comments

n From the Method Editor in the
Chromatograms section, click

Integrate (MS/MS).

o Select MS/MS as the Integrator

selection, if necessary.

+ These data files contain
MS/MS data, so you need to
Change the parameters in the
Integrate (MS/MS) section. If
the data file contained only MS
data, you would need to
Change the parameters in the
Integrate (MS) section.

= Chromategrams

Integrate (MS/Ms) i
Smooth

Exclude Mass(es)

Calculate Signal-to-Noise
Additional Chromatogra... A
Adjust Delay Time

Extraction Data Format
Spectra A
Reports

Method Automation A

[Z Method Editor: Integrate (M5/MS)
S E BEH 9-® - ® IntegrateChromategram ~

A Integrator  Suiabilly Peak Fiters Resuls

MS/MS

Options

This is = parameter less intsarator

<

v
>

Figure 3

Integrate (MS/MS) > Integrator Tab
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

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

[5 Method Editor: Integrate (M5/MS) x

A EFHEH 9O - O IntegrateChromatogram +

= Chromatograms A Integrator  Sutabilty teeais Chomaltog e
Integrate (MS/MS) A Fiter on
() Pesk height @ Pesk ares
Smooth
Exclude Mass(es)
Calculate Signal-to-Noi... 3= 10000, counts
Additional Chromatogr.. & == 5000/ % of largest peak
Adjust Delay Time .
Extraction Data Format [] Absclute area >= 10000  counts
P " Relative area = % of largest peak
Reporis Masimum number of peaks

[ Limit (by height) to the largest 100
Method Automat... & e st A

iz >

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

Steps Detailed Instructions Comments

q Click Method Automation in
Method Editor, and then click
Workflow.

r Select Custom for the Workflow.

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

[£ Method Editor: Workflow x
@& E@EE 9 ® - ® RunMehedWorkilow ~
= Chromatograms Options  Time Rangels)
~
Integrate (MS/MS) A
Workflow Custom =
Smooth

ST AR Buailable actions

Calculate Signal-to-Noise Delete All Previous Results ~
Expart Al Chromatagrams to CSV Files

Export All Deconvoluted Spectra to CSV Files

Export Al Integration Results to CSV Files

Export to MGF

Extract Additional Chromatograms

Extract Al Instument Curves

Extract All Non-MS Chromatogram

Additional Chromatograms &
Adjust Delay Time

Extraction Data Format

G Extract Peak Spectra

e - Generate Analysis Report

[ Reports Integrate and Extract Peak Spectra

=/ Method Automation o
Actions to be run

crkiiow Exiract Addiional Chromalograms

Integrate and Extract Peak Spectra

Additional Chromatograms &
Reports

Export =

Figure 5 General > File Open Actions tab

t To apply the changes to the
current method, iiiexercisel.m,
click the Save Method icon. (5
You can instead click Method >
Save.

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide 29



Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
4 Run the qualitative method on  + In the Method Editor toolbar, click ¢ The program first extracts the
the current data file. the Run button, (¥} . When the product ion chromatograms for
Workflow section is displayed, the each precursor ion in the data
Actions to be run list is run for a file.
Custom workflow. + Next, it finds the largest peak in

the total ion chromatograms,
and integrates and extracts
peak spectra from each
integrated peak.

» See Figure 6 on page 30.

[ Agilent MassHunter Qualitative Analysis Navigator B.08.00 - pfhExercisel.m - m} x
File Launch Edit View ldentify Spectra Chromatograms Method Actions Configuration Tools Help
EEHE3 A-MENM 9-¢-@RE AWM LbBRBES &
7A Data Navigator x [\ Chromatogram Results X
e e v 2ot QEH% ¥ 5AOC HIAMS BREKE
= [l SulfamixPl_15.d 4]
Chromatograms |  x108 [+ESITIC Product lon (311.0 -> ™) SulfamixP|_15.d EENLE e
W\, * TIC Product lon [** > *) s
- [\ = TIC Product lon (2710 > *4 - 2420
- [lf\ = TIC Product lon (2790 -> *)
WI/\, = TIC Froduct lon (285.0 -> ™) &
i, = TIC Product lon (3110 -> +) 25]
Spectra 3 2
- /Ll + Product lon1 {ri: 0410-0.489 min) (271.0 -> **
I Ll + Product lon:1 (rt: 2221-2457 min) (271.0 > *%) 1y
i + Product lor2 (rt: 1.059-1.280 min) (273.0 -> **) 1
-l Llul + Product lon2 (rt: 2.193-2445 min) (2790 -> **} 05
- /Ll = Product lon3 rt: 0.764-0:306 min) (285.0 > **)
v/ Ll = Product lon3 (rt: 1.818-2449 min) (2850 > *4) — 0 == e
11 + Product lond (rt: 2.170-2.264 min) (3110 > *) E ot 4 ot P} | -
[Z Method Editor: Workflow % |1 MS Spectrum Results. x
@B FEH 9-® - ¥ RunMethod Workflow ~ 2ot QFE ¥ SM 2 -0 BED B % %R 1&2
Chromatograms Options | Time Rangis) %104 |+ESI Product lon:1 (rt: 0.410-0.488 min, § scans) (271.0 -> ) SulfamixPI_15.4 i
-
Spectra
Workflow Custom v 54 -
Reports ® = o % =
Z g B
0 -2 N = 3
(= Method Automation Availzble actions
Delete Al Previous Results "
Workflow Export Al Chromatagrams to CSV Fies
Export All Deconvoluted Spectra to CSV Files
Additional Chromatograms Export Al Integration Resuits to C5V Files oo
Export to MGF = =
Reports Extract Additional Chromatograms o=
Extract Al Instrument Curves
Export Extract All Non-MS Chromatogram
Extract Peak Spectra
Generate Analysis Report 5 o -
Integrate and Extract Peak Spectra . = g . o
LT [P T 1 = < = &
b= 5 2 N = =
o B8 X & % 42 7 ll b
Actians to be run 60 S0 1o 1o 1o 160 10 200 20 280 200 280 3 3o
w Counts vs. Mass-to-Charge (m/z) v

Figure 6 Results for integration and extraction of peak spectra.
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Exercise 1 — Develop an acquisition method

Steps

Detailed Instructions

Comments

5 Run the Custom workflow on
the remaining product ion data
files.

Use either the example files,
SulfamixPl_xx.d, or the data
files you acquired in step 2.

6 Identify product ions.
View each set of TICs and
spectraindividually (e.g., 311
m/z first).
Close the data files.

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

b Hold the Ctrl key and do one of
these:

Select the two data files
SulfamixP1_30.d and
SulfamixPI_45.d.
Select the data files you
acquired in step 2.

¢ Click Open.

d Click Method > Run Method
Workflow.

e Select SulfamixPI_30.d, and
SulfamixPI_45.d in the Run
Method Workflow dialog box.

a In Data Navigator, select the TICs
and spectra for 311 m/z
precursor ion.

b Click the Show only the
highlighted items icon, [g]}.

c Click View > MS Spectrum Peak
List 1.

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

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

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

» Next, it integrates each total ion
chromatogram and extracts
peak spectra from each
integrated peak.

* 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 sulfadimethoxine
would be 311.0 > 155.7 when
the collision energy is around
15V.

» The peak may not be labeled if
the peak is too wide.
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments

[ Agilent MassHunter Qualitative Analysis Navigator B.08.00 - pfhExercisel.m - O X

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

SEHE3 & G- - FRET A Ak BHEE B

7 Data Navigator X [\ Chromatogram Results x
Saty Dka Fle Y rer QEW Y EAS - WELSEE B%NE & S s -3
=) v Chromatograms

+ESI TIC Preduct lon (211.0 -> ) SulfamixPI_15.d

1A = TIC Product lon (** -3 *4) iy xioE
~ TIC Product lon (271.0 > **}
i = TIC Product lon (2780 - *¥)
[/ = TIC Product lon (2850 -> **) 0

« ¥ fi = TIC Product lon B11.0 - %) %108 |+ESI TIC Product lon (311.0 -> ™) SulfamixP|_30.d

11l + Product lom1 (rt: 0410-0489 min) (271.0 -
[0l = Product lor frt: 2221-2457 min) 2710 -
[l = Product lon2 (rt: 1.059-1280 min) (279.0 -
+ Product lor2
[Jdlu = Product lon3
[0l = Product lon3
o Ll = Product lon#

[] Background Spectra

=) ] SulfamixP|_30.d
[l [¢] Chromatograms 1L M5 Spectrum Results X 1} MS Peaks One: + Product lon:4 (rt: 2.470-2.... X

"‘Q:*I:Ezm:\l;t:ml;]"u“' 2ot QFY ¢ Aa: -neED %% " m/z /-8 Abund - Abund % (Norm) 4 Z -8 Sat 2 Sp
y o+ roduct lon 271.0 -> **) - -

x108 |+ESI TIC Product lon (311.0 -> =) SulfamixPI_45.d
14

819-2.449 min) (2850 -
:2170-2.264 min) (3110 -

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

i

8138 91057
Py + TIC Product lon (2790 -> *#) %105 |+ESI Produet lon:4 {rt: 2.170-2.264 min, 7 scans) (311.0-> **) SulfamixPl_15.d .
i~ [0/ + TIC Product lon 2850 -> *%) 2 898 80214
W/ + TIC Product lon 3110 -> *¥) o = 975 87714 2
Specta L i e & 2 1071 610114
[l + Product lore1 {rt: 0.378-0441 min) (271.0 - . j ~ S N 068 7559
L[4l = Product fon: 044-1.248 min) (2790 - ;.
= ESI Product lon4 {rt: 2.081-2.201 min. 8 311.0-> =) SulfamixPI_30.d
il ot S ke %104 |+ESI Product lon:4 (s B scans) (. =) SulfamixP|_: 12 116643
i + Praduct lon3 685-0.811 min} (285.0 - Ir L2as}-F206 2 2
[l + Progluct lors (rt:2091.2201 min} 3110 =5 — 2 N — - T—— 1403 128471 2
n g S a
] Background Spectra 234 I = s8z 1557 6265114 2
ufamixP_45.d 0 A i A i + e ererees
Chromatograms x10# | +ESI Product lon:4 (rt: 2.138-2.233 min, 7 scans) (311.0 -> ) SulfamixPl_45.d '
1/, + TIC Product lon % -> *%) & © n 2177 732829 3
([0 = TIC Product lon 2710 -> *4) 1 2z 3 2181 882157
7w = TIC Froduct lon 2790 — *7) = L ol | 3 i 2451 755328
+ TIC Product lon 2850 -» **) L " ‘E“ﬂ‘ it Iﬁ ,l‘ 3 S e (e
W T ) | 1 €0 80 100 120 140 160 180 200 220 240 260 280 300 30 .
I il Spectrs [E| Counts vs. Mass-to-Charge (mi/z) | T ]

f Click the Close Data File icon in The product ions appear to be:
the main toolbar, and click Close < Sulfamethizole-271.0 > 155.7
when the dialog box containing + Sulfamethazine-279.0 > 185.7
the list of data files pops up. + Sulfachloropyridazine-285.0 >

155.7
+ Sulfadimethoxine-311.0 > 155.7
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Exercise 1 — Develop an acquisition method

Task 5. Find optimum collision energy for MRM acquisition

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

Detailed Instructions Comments

Click the QQQ tab.

Set Scan type to MRM.

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

In the collision energy column,
type 10 for each compound.
Save the method as
iiiSulfamix 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.

Steps

1 Set up three MRM acquisition
methods.

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

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

O T o

+ Click the a iconto add a
row to the table.

NSES - Acquisition Parameters
[— =] -

/== &M
p Compoundname  ISTOD

[

Procumor (mi}  MSires | Product(miz)  MSTres | Dwell(ma)  Fragmenioe (V) CAV(V) CE{V) Polarity

R Unt = 50 m 5 0 [

Campound Berwner 3 Limit fmin)

re-l » 155 0 100 5 0 ostive

Convert o AMAM

nk + 1857

Inke = 1558 Linit

[ Tirme fliee wisdws imiri) a0

A
Po
Tune -

a4

] 100 5 0

5 nstion v
Aukalune
¥

Time Segments <
= Letimated oycle tme ms/cvcie]
Slart v () Scan bype
b0 MAN &

a Click the Worklist tab to make the
worklist visible.

+ This step is optional because
you can use the six example

2 Set up and run the worklist
(optional).

Specify the data files as
iiiSulfamix MRM xx.d,
where iii are your initials and
xx is the collision energy.

b Add six samples to the worklist
for collision energies 10, 15, 20,
25, 30, 35.

¢ Mark the check box to the left of

the Sample Name for each of the

three samples.
d Click Worklist > Run.

data files in the next step.
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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 35
for optimal method settings
for each compound.

a Open the Qualitative Analysis
program.

b Clear the Load result data check
box.

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

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

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

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

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

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

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

Extract Chromatograms

List of opened data files

SulfamixMRM_10.d
SulfamixMRM_15.d
SulfamixMRM_20.d
SulfamixMRM_25.d
SulfamixMRM_30.d
SulfamixMRM_35.d

Type:  |MRM

MS level:

Scans

A MS Chromatogram  Advanced  Fxcluded Masses
M5/MS  ~ A Folarity

Multiple reaction monitor

Integrate when
VA extracted

Postive ~ A
v|A

Transition: Al

=]

Cancel

h Click the Overlaid Mode icon, s /.

i Compare peak intensities for
each compound transition in each
data file in the Chromatogram
Results window.

» 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.

34
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Exercise 1 — Develop an acquisition method

Steps Detailed Instructions Comments
A Data Navigator x f\ Chromatogram Results x
Soty D e 2ot QEW Y 5400 HMIALS K% %E A = v -3
=1 ] SulfambMRM_10d |
T — | 108 |sulfamethizole: +ESLYRM Frog=320 0V CID@35.0 (271.0-> 1653) SulfamixhRH_35 ¢
W\ = TICMRM (7 > =) 1 i '
A\ stifac ine: < KR (3850 > 155.7] 1 tih
@\ sulfadimethoxine: - MRM (311.0 > 155.7) 3
]\, sulfamethazine: = MRM (279.0 -> 185.7) o5
i /\A sulfamethizole: = MRM (2710 -> 155.8)
7] Spectra 24
Background Spectra 154
= [l SulfamixMRM_15.d
=i [l Chromatograms Ly
AN + TIC MRM (% > +%) 05
I\, sulfachloropyridazine: = MRM (285.0 -> 155.7) = . \

Wi\ sulfadimethoxine: = MRM (311.0 -> 155.7)
[Wl/\, sulfamethazine: < MRM (2790 - 185.7)

At et ntiieata - AABRA TR AEE

01 02 03 04 05 06 07 08 09 1

Unless you decide to acquire
MRMs at lower collision energies,
you should find that the optimal
method settings are as shown in
Table 4.

Click the Close Data File icon in
the main toolbar. Select all of the
files, and click Close when the
Close Data File dialog box
appears.

11 12 13 14 15 16 17 18 19 2 21 22 23 24
Counts vs. Acquisition Time {min)

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

Table 4 Compounds and Collision Energy

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

Exercise 2 — Develop a Dynamic MRM method from an
MRM method

+ “Task 1. Create a batch file from an existing MRM data file” on page 36
+ “Task 2. Print a report in the Quantitative Analysis program” on page 39
+ “Task 3. Create a Dynamic MRM method from an MRM method” on page 41

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

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

Steps Detailed Instructions Comments
1 Open the Quantitative Analysis a Double-click the QQQ * The file SulfamixMRM_10.d is
program and create a batch Quantitative Analysis icon or the on the installation disk in the
file with one sample file, Drug Quant (QQQ) icon. \Support\Data folder. Copy this
SulfamixMRM_10.d. b Click File > New Batch. entire folder to the
Copy the data file ¢ Navigate to the \MassHunter\Data\
SulfamixMRM_10.d from \MassHunter\Data\ MRM_to_DMRM folder.
the installation disk to the MRM_to_DMRM folder.
\MassHunter\Data\ d Type MRM_to_DMRM in the File
MRM_to_DMRM folder. name text box.
e Click Open.

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

g Select the file
SulfamixMRM_10.d.

h Click OK.

2 Create amethod forthatbatch a Click Method > New > New
using MRM data. Method from Acquired MRM
Data.
b Select the SulfamixMRM_10.d
data file.
c Click Open.
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Exercise 2 — Develop a Dynamic MRM method from an MRM method

Steps

Detailed Instructions

Comments

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

Add calibration level 1 with a
concentration of 10000.

Set the Uncertainty to
Relative for all qualifiers.
Set the Curve Fit to Linear.
Set the Curve Fit Origin to
Include.

Set the Curve Fit Weight to
None.

a Select Concentration Setup in the

Manual Setup Tasks section in
the Method Tasks pane.

Select the first compound in the
table.

Right-click the compound row
and click New Calibration Level
from the shortcut menu.

Enter A1 in the Level column and
10 in the Conc. column.
Right-click in the Level box and
click Copy Calibration Levels To.
Click Select All. Click OK.

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

Verify that the Uncertainty is
Relative.

Select Calibration Curve Setup in
the Manual Setup Tasks section
in the Method Tasks pane.

Set Curve Fit to Linear for all
compounds.

Set CF Origin to Include for all
compounds.

Set CF Weight to None for all
compounds.

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

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

+ To enter the same value in all
cells in a column, you can
change the value in the first
row, and then right-click that
value in the first row and click
Fill Down.

* The compound names in
Quantitative Analysis need to
exactly match the Compound
Name in the QQQ Acquisition
program. If you capitalized the
Compound Name in the Data
Acquisition program, then you
need to make sure that the
Name in the Quantitative
Analysis program is also
capitalized.
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Exercise 2 — Develop a Dynamic MRM method from an MRM method

Steps Detailed Instructions Comments
B QQ) - | ) e
Fle Ft Veew Analyze Method Updste Seport Tock Help
D0y L A - k| Lyout B IR H] (@ ) [ estore Ot Lgout
Masthod Taths - x MehodTeble -x
| Mew | Open Hethad Tame Segroent; 48 | <l » @  Compound: () Sullachlcrcpyn_ = [ Feuet Table View
| Method Setup Tasks | Samgte =
B MM Compound Setup Coafile | Tyt Level #éa Method File | . Due-Time
| 5 s 1|
[ | SultamixMAM_1_ | SuamaMRM_1_ |
B 1STO Seap S =
. i Hame i3 Scan Tyea F CF Onign CF Waight
2 Concersiution Setun b | Sdfactiorcpyria | Target | Lingar Hone
T Oraliber Seno | Sdfedmethouine | Target | Linear Inchude | None.
7R G | Seltamethazine | Target | Linear Inclide | Hone:
3 Colhonton Durvs Soup | Sulfamethizcle Torget Linser Tnchde None
N Clcbaly Sebup Ll
- Sarrae Inksemabin -
& Volidae e 3 @ & Mg | M ® ol pares 2 =0l i -
< TIC MAM [ -5 ) SufamaMAN_10.4
W Sem B angt |'i
Save ds 8 . |
S |I |
< J= i I
Manual Setup Tavks R _l | II
Outher Setup Tasks 13 } ;N J J'
i 81 02 03 04 05 O 07 0B 05 1 11 12 13 14 15 16 17 18 18 4 21 22 23 i4
Hequinition Time {mis)
Compourd Inkermation - X
ale Al mE AT E L
~ MAM (265.0-> 125.7) Sulfawixid_10.3 20505 1557 + ML (0.550-0.795 min. 60 scans} (2850 -> = Suttami
B s CBLE min & ol B 107 1557
& T £ o8 & s
o4 3 06 '.;"‘,
os. -4
04 E i s
- £ 02 05
o g = 0% 280
= o .
02 04 06 08 | 12 14 02 04 06 08 1 12 14 LR
Acgisition Time imin) fcguisition Time (mir) Masz-to-Charge miz)
4 Compounds (4 total) 0 ITD (0 1al)

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

5 Analyze and save the batch.

a Click Method > Validate.

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

Click Method > Save As.

Enter MRM_ to_ DMRM.

Click the Save button.

Click Method > Exit.

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

Click Yes to apply the method to
the batch.

Q 0o Qo0

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

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

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

a
b

Click File > Save Batch.

Click Report > Generate.

The system displays the Generate
Report dialog box.

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

Select the Report method.
Click Edit. The Report Method
Edit dialog box opens.

Click the Results tab. Click Yes
Always generate results file.
Click Save & Exit.

Mark All samples.

Mark All compounds.

Click OK.

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

Close the Task Queue Viewer
program.

+ For this report, you do not need

to print the report.

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

The Data Acquisition program
uses the results file in the
Quant reports folder to update
the method, so you must
generate this file if you want to
update your method with it.
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Exercise 2 — Develop a Dynamic MRM method from an MRM method

Steps Detailed Instructions Comments
e —— (I Report Method Edit - QuantMethod_NoGraphicsm iz
File Edit
Baich file: 0 & 1 @ |9 a
Batch folder C:\MassHunter\Data\MRM_to_DMRM [Tompisia] fevs [Giaghicn sctinga]
Batchfle MRM_to_DMRM batch b Browse P—
Report folder. wea . =
C:\MassHurter\Data'MRN_to_DMRM\QuantReports\MAM_to_DMR s s e l.wL.m;:,,...u
Report method e

Genemte reais fie when Exced repert templnte:  anincind
C\MassHunter\Report Templates\Quarten-US\Letter\ESTD\Results_NoGraphics\MI Epmniy S

[ choose.. | [ New.. ][ Edi 8 ves
lesiCompounds Aways genenste resuks fle
All samples No
Allcompounds Never ganerste resuts fle

Generate:
(@ Generate reports now
©) Queue report task
=

Save 4 Bat | [ Ext
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Exercise 2 — Develop a Dynamic MRM method from an MRM method

Task 3. Create a Dynamic MRM method from an MRM

method

You can create a Dynamic MRM method directly from an MRM method by using
the Convert to dMRM option.

Steps

Detailed Instructions

Comments

1 Open the method jiiSulfamix
MRM_10.m and saveitto a
new name with the format
iiiSulfamix dMRM2.m,
where jii are your initials.

2 Use the Convert to dMRM
option.

3 Enter the retention times.

a

Click File > Open > Method.
Select the jiiSulfamix MRM_10.m
method.

Click OK.

Click Method > Save As.

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

Click the Acquisition section in
the left pane in the QQQ tab in the
Method Editor.

Select Convert to dMRM in the
left pane of the QQQ tab in the
Method Editor window.

Type the value for the RT (min)
for Sulfachloropyridazine.

Type the value for the RT (min)
for Sulfadimethoxine.

Type the value for the RT (min)
for Sulfamethazine.

Type the value for the RT (min)
for Sulfamethizole.

Click Method > Save.

* You still need to enter the
Retention time for each row.

+ Retention time is different for
different systems and columns.
For the example data files,
enter the following values:

Sulfachloropyridazine: 0.65
minutes

Sulfadimethoxine: 2.03
minutes

Sulfamethazine: 0.98
minutes

Sulfamethizole: 0.37 minutes

* The graph shows the number
of concurrent transitions. If you
hover over a bar on the graph,
the tooltip has information on
the concurrent transitions.

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide

1



Exercise 2 — Develop a Dynamic MRM method from an MRM method

Steps Detailed Instructions Comments
7
> iMetnod lon source wses v Acquisition Parameters Statistics
Acquisition
BESS | M #®
Creciiatogians P 5 Minimum Cencurrent MRMs
Timetable @ As pump/No limit Compound Name. ISTD? ("’j:)“'“' MSTres Produci{mz) MS2res RT( 2
Limit Maximum Concurrent MRMs
Compound Browser Lty Subachloropyndazne [ 285 Unit ~ 1867 Unit - 065
= Minimum Dwell Time {ms)
Update Method Sulfadimethoxine B 3n Unit - 1857 Unit - 203
~ Tune Time filter window (min} 0.03 T — B Unit ~ 1857 Unit - 098 Maximum Dwell Time {ms)
Autotune Suffamethizole B m Unit = 1558 Unit = 037 | MImImui Cycie Timie: (ms)
Time Segments a3 s Cycletime ms) 500 -
HE
= L -
Start time (min) Scantype Plot Type: | Concurrent MRMs.
» 0 dMRM =il P
H
E
=
i
% 3 Concurrent Transit
5 Retention Time Rang
2
1
s
4 Update the method. a Select Update Method in the left
pane of the QQQ tab in the
Method Editor window.
b Select the QQQ data file or the
Quant report folder.
¢ Mark the options to update.
d Click Update.
e Click Method > Save.
~ Method Select MassHunter QQQ data file or Quant report folder:
Acquisition Di\MassHunter\Data\Sulamix MRM_10.d
Source
Chromatograms Method Op‘huns Retention Time l)ptmns Update Status
Timetable
Add new compound/transition Update retention ime
Gompound Browser
Update Method Peak abundance threshald | 50 Update retention time window
+ Tune Cycle time (ms) 500 RT window thresheld | 10 Percent -
Autotune
Scale factor 3
Trigger Options
Update threshold Update trigger window
Height percent 10 @® Retentiontime () FWHM
Scale factor 1 Absolute value (min) | D5
Percent value 0
Scale factor 1 Progress
(3
Restare Defaults Update
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Exercise 3 — Create a Triggered Dynamic MRM

acquisition method

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

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

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

Steps Detailed Instructions Comments

1 Open the method iiiSulfamix a
dMRM.m, where jii are your b
initials.

c
d
e

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

Click OK.

Click Method > Save As.

Type the new method name with
the format

iiiSulfamix_ TriggeredMRM
..

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 Add additional transitions. See
the next image.

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

a

b
c

Click the Acquisition section in
the QQQ tab in the Method Editor.
Select tMRM as the Scan type.
Enter the value for Number of
Repeats in the Statistics pane.

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

EA Repeat to insert another
row

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

Repeat for each compound.

For each transition, mark the
Primary check box if itis a
Primary transition.

Verify that you have marked at
least one transition as the
Primary transition for each
Compound Name.

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

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

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

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

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

Steps

Detailed Instructions

Comments

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

Compound Name  ISTD? f""mmr

Vz)

Sulfachloropyridazine B 285 Unit ~ 197
Sulfachloropyridazine  [1] 285 Unit ~ 156
Sulfachloropyridazine B 285 Unit ~ 108
Sulfadimethaxine -1} Unit ~ 2451
Sulfadimethomane B 3 Unit ~ 1731
Sulfadimethoxine -1} Unit ~ 156
Sulfadimethomane B 3 Unit ~ 108
Sulfamethazine B 271 Unit ~ 186
Sulfamethazine B 2791 Unit ~ 1559
Sulfamethazine B 2791 Unit ~ 1241
Sulfamethazine B 29 Unit ~ 1241
Sulfamethizole m 27 Unit ~ 2534
Sulfamethizale B Unit ~ 156
Sulfamethizale B 2n Unit ~ 108

a

MS1res Product(miz) MSZres

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

For each compound, mark the

Trigger check box if it is a Trigger

transition.

(optional) Mark a second Trigger
transition.

Enter the Threshold value for
each Trigger transition.

Enter the Trigger Entrance for
each Trigger transition.

Enter the Trigger Delay for each
Trigger transition.

Enter the Trigger Window for
each Trigger transition.

RT (min) (Rr;n";"'"“”"“ Primary Trigger | THSger
- 05 1 800 2
- 05 1 [ o 2
- 05 1 0 0 2
- 12 1 1000 0
- 12 1 0 o 0
- || 1 & 0 0
- B 1 a 0 0
- 08 1 300 0
- 08 1 000 0
- 08 1 & 0 0
- 08 1 0 0 0
- 03 1 1100 0
- 03 1 0 o 0
- 03 1 & 0 0

Trigger
Entrance

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.

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

B em G | ove e
0 0 5 5 10
o 0 k 5 10
0 0 5 5 10
1 0 35 5 10
1 0 35 5 10
1 0 35 5 10
1 0 35 5 10
0 0 ki 5 10
0 0 35 5 10
o 0 k 5 10
0 0 35 5 10
H 1 135 5 10
2 1 35 5 10
2 1 35 5 10
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Task 2. Add/Change compounds in an existing database

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

Steps Detailed Instructions Comments
1 Review the a Click File > Open > Method.
iiiSulfamix_dMRM.m, whereii b Select the iiiSulfamix_dMRM.m
are your initials. method.
c Click OK.
d Review the parameters.

2 Start the MassHunter .
Optimizer program.

3 Set parameters on the a
Optimizer Setup tab. b

c

d

e

4 Set parameters on the a

Precursor lon Selection tab.

5 SetparametersontheProduct a
lon Selection tab.

Double-click the Optimizer icon.

Click the Optimizer Setup tab.
Click the Injection (with or
without column) button.

Set the CE range from 4 to 48.
Right-click the table and click Add
Method.

Select the iiiSulfamix_.dMRM.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.

On the Product lon Selection,
you can automatically add up
to 4 product ions per
compound (for instance, 2
primaries and 2 secondaries).
You want 8 to 10 peaks in the
composite spectrum to prove
that this is indicative of the
compound, so you need to add
at least some of the product
ions manually.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

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

For Precursor ion 311, add
the following product ions:
2451,218.1,172.1,140.3,
107.1

For Precursor 285, add the
following product ions:
108.1,92.1,80.1,65.1,39.2
For Precursor 279, add the
following product ions:
185.7,155.6,107.7,92.1
For Precursor 271, add the
following product ions:
177.8,115,91.3,80.1, 64.8

Click the Compound Setup tab.
Click the Import/Export > Import
from Acquisition Methods
command.

Select the iiiSulfamix_dMRM.m
method and click Open.
(optional) Right-click the tab and
click Expand/Collapse All Rows.
Select one of the Product rows
for one of the compounds. In this
example, select the Product row
155.7 for Precursor 311.
Right-click the Product row and
click Add Product lon. In this
example, you add 5 product ion
rows.

Enter the Product in each of the
production rows that were added.
See “To determine product ions
in the Qualitative Analysis
Navigator program:” on page 48.
Add product ions for the other
three compounds.

» For each 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 25.

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

Some of the product ions were
determined from the
Veterinarian Drugs tMRM
database.

See Table 5 on page 55 for
values to use in the method.

P T r—

This product ion scan has a

4 H
1104 |5 Py

&

!

[

|
g pm ] @] @ _,

QEW ¥ 400 M WAED BB NE = I

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

%0

0

Wo 1o w0 10 140 150 W0 10 W0 1% MO o

/ -
u I M0 X0 M U om0 I W0 30

s o3 Mass ke Change /e)

[ Show results summary

| Optimizer Setup | Precursor lon Selection | Productlon Selection | Compeund Setup

fi0q Method
CilMassHunteriMe | = | Positive

lon Source
ESI

Polarity
=)

RT RT Window

203! 11

Precursor
311

Frag
100§

Species

Abundance

Product
1557

CE
10:

Abundance

Cav

Primary  Trigger

2451

2181

1721

1403

5 1 H S

section of the Compound
Setup table.

The product ions that are manually added as
additional Product ions in Optimizer are
shown in the MS Spectrum Results window.
The green boxes were added in this guide to
show which product ions were used.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
* To determine product ions in a Open the SulfamixPI_15.d from + If possible, rearrange the
the Qualitative Analysis “Task 4. Determine product ion windows on the screen so you
Navigator program: masses” on page 25. can see the Optimizer program
b Click Chromatograms > Integrate and the Qualitative Analysis
and Extract Peak Spectra. program at the same time.
¢ Select all of the spectra fromthe + See Table 5 on page 55 for
same ion. For this example, click values to use in the method.

all 311 -> * spectra.
d Click the Autoscale Y-axis icon in
the MS Spectrum Results toolbar.
e Right-clickand drag to zoominon
the MS spectrum.

2l M Specinsm Resuits izoomed)

rot BBy ¢ A oCc 20 %Al S This product ion scan has
104 [FE5 Proetions 2 762 264 min 7 scae] (3110 StoriaPL152 a precursor mass of 311.

: I"| You examine the MS
spectrum to determine the
product ions to add to the

l

I
nasslier: EI I_l ! I |_| i Product ion section of the
£ mL o 10 "}:- .|=:. :éc:“r1 180 EI 150 : |_| g

T I T Compound Setup table.
7 Set other parameters in the a Mark the check box in the left * You cannot perform a

Compound Setup tab and start column at the top of the table. multi-compound run with the
the optimization. The check box for every row in the number of transitions that were

You cannot perform a table is marked. added. If you mark this check

multi-compound run. b Clear the Perform box, then the Expected peak

You have to mark each row multi-compound run check box in width (base) is automatically
in the table to use. the right column. set to almost 80 seconds wide.
c Click the Start Optimization If you clear this check box, then

button in the Optimizer toolbar. the Expected peak width is

calculated to be around 9
seconds which is more
appropriate.

+ See Table 5 on page 55 for
values to use in the method.
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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.

CompoundName  Formula Mass  Sample Psition
e — 1

Optimizer Report
Project Marme:
Instrument Name: Sty
Instrument Model: GBI
Compound N ame Formula  Mass  Sample Position
wulfachloropyridazing 1
Method Name Palarity  on Source
D WMassHunter Wethods\FarmGuide00_03_MRM _to dMRM.m Positve AXSESL
Precursor on Fragementor Product on collision Encrgy Abamndance
5 =0 1967 b ST
25 200 1299 4 315469
25 200 w78 4 solse
285 =0 a9 ] 7B
285 =0 798 R 15038
s £t o) = G
Compoundame  Formula  Mass  Sample Position
sulfadrethoxing 1
Method Name polarity  lon Source
D iMassHunter Wothods|FarmGLIdh|[13_05_MRM_to_dMRM.m Posmve  AXS ESI

Precursor lon Fragmentor Product lon Callision Energy Abwandance
m =0 1587 5 e
m =0 2448 » S4Bi81

Y 380 9.7 ) 13578

Y 30 2177 1% 434965

m »0 1729 ] 414509

m »0 wre h 2 2251401

a1 =0 14 = BUREES
31 =0 98 - LI

i 200 648 @ &
Compound Name  Formula  Mass Sample Position

wulfamethazing 1

Method Name Polarity  Ton Source
D:\MassHuniter WMethodsiFamGuide| 03 03 MRM_to_dMRM.m Posive A5 ESI
Precursor Ton Fragmentor Product Ton Collision Energy Almwwdance
Fr =0 1857 AR
b =0 >2a a

2% 00 1559 w

2% 00 1229 )

E =0 079 =]

Fr =0 G149 =]

aw» 30 708 4

am 30 e 4

Method Name Polarity  1on Source

Baitest echmsiegirs Papalaf2

Printed on; 9/12/2002 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 product ion can become the

dominant peak. The collision energies are
further adjusted later in this task.

This report was generated with a different
set of transitions.

9 Save the compounds. + Click the File > Save Compounds
command.
10Import compounds from a + Click the Import/Export > Import  « You can also import
database. from Database command. The compounds that were

Compound Browser program

opens.

distributed as part of a
database.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
11In the Compound Browser a Mark the Show All Records check + All the transitions that you
program, select the box. typed in are visible.
transitions. b Click the Select top button under « The tools to allow you to set up
Select Transitions. Primary transitions and
¢ Type 10 for the ranked Secondary transitions are
transitions. available in this program.
d Click the Select Transitions + If any of the compounds have
button. two collision energies, clear the
check boxes for one of these
values.

+ See Table 5 on page 55 for
values to use in the method.

Select Transtions Set prmary and trigger flags Rank transitions by
@ Selecttop 10 ranked transitioris Settop 2 rarked transtions as primary @ Abundance
©) Primary transitions ") Response Factor
© Sscondmy ranstiors
Compound Name Formula Mt Polarity Species Precursor Product Frag CE CAV Primary | Trigger #
N Sulfachloropyradizine Positive 285 1857 100 10! 7 (]
.7 |[¥]} Sulfachloropyradizine Positive 285 1288 100 =] W
#|[¥]} Sulfachloropyradizine Positive 285 107.9 100 ] =]
#|[¥1: Sultachloropyradizine: Positive 285 819 100 | ]
F|[Z]; Sulfachloropyradizine Positive 285 798 100 [=] B
I3 iz Positive 285 648 100 r 0
7]} Sulfadimethoxine Positive 311 1857 100 15: T [w]
[ |} Sultadimethoxine Positive 31 2448 100 I7i I
(] i Positive 3N 297 100 a ]
[ ]; Sulfadimethoxine Positive 311 777 100 [ 1
[7]; Sulfadimethoxine Positive 31 1729 100 [&] B
[]: Sulfadimethoxine Positive B 1079 100 7 1
[7]: Sulfadimethoxine Positive 311 913 100 [&] 0
[ | Sulfadimethoxine Positive 311 799 100 I} o=
2 Sultadimethoxine Positive 31 648 100 [&] [ERL
7 lfadimethoxine Positive 311 155.7 100 10! 7 I
# |[7]; Sulfadimethoxine Positive 3N 2451 100 =] ]
#|[¥1: Sultadimethoxine Positive 31 2181 100 | 1
F|[]; Sulfadimethoxine Positive 311 1721 100 [&] B
1 d Positive 3t 1403 100 o) 0
#|[¥]: Sulfadimethoxine Positive 311 107.1 100 [=] [}
F|[V]; Sulfamethazine Positive 279 1857 100 10: 7. W I
¢ |71} Sultamethazine Positive 279 2128 100 sl B -
P . ] %
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments

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

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

* You can manually select a
second Trigger transition.

+ See Table 5 on page 55 for
values to use in the method.

Select Transtions Set primary and trigger flags Rank transitions by
Selecttop 1 rarked transitions Settop 2 rarked bransions as prmary @ Abundance
© Py tonetons 8 R
(©) Secondary transitions Set Primaries and Trigger
Compound Name Formua ~ Mw/ Polarity Species  Precursor Product Frag CE cav Primary  Trigger RT “
& Positive 279 649 100 [a] ] 0
V] Sulfamethazine Positive 278 1857 100 10 7 [Vl [¥] 038
Sulfamethazine Positive 2719 1556 100 [l (=] 098
i Pasitive m 1077 100 I} i 038
[¥]: Sulfamethazine Positive 278 921 100 ] 098
| Sulfamethizole Positive 271 155.8 100 10 7 Wl = 0
7]} Sulfamethizole: Pesitive T 1778 100 [ (] 0
" | Sulfamethizole Positive 71 1158 100 Il 7] 0
7] Sulfzmethizole Positive m 1079 100 ] ] ]
]! Sulfamethizole: Positive m 92 100 7] | 0
] Sulfamethizole Positive mn 20 100 [l (=] 0
(@] i Fositive Fill 649 100 [l 0 0
[¥]: Sulfamethizole Positive m 1858 100 10 FHINC] 2] 037
%] Sulfamethizole Positive 271 1778 100 ] i 037
i Pasitive E2dl 15 100 | ) 037
(] Sulfamethizole Positive 271 813 100 [¥] I 037
[7]. Sulfzmethizole Positive m 801 100 |l ) 037
7] Sulfamethizole: Positive m 648 100 7] |l o
Sulfachloropyridazine Positive 285 185.7 100 10 7 065 L ‘
idazi Positive 285 1081 100 ] 0J 06 | ‘
*#|[¥]: Sulfachloropyridazine Pesitive 285 921 100 [ ] 085
]! Sulfachloropyridazine Positive 285 801 100 ] i 065
lfachi i Pasitive 285 65.1 100 | 0 065
7]} Sulfachloropyridazine Positive 285 392 100 [ [ 085
< I ] 4

You examine the Primary column and the Trigger column to determine which transitions are selected. You
can select one or two Trigger transitions. You can select multiple Primary transitions.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
13Review the Primary transitions « Review each compound. Change * The program selected the most
and Trigger transitions. the Primary and Trigger abundant transitions which in

For sulfachloropyridazine, transitions to the transitions listed this example often had a low
select 285 m/z ->155.7 m/z in the left column. m/z for the Product lon. A very
transition as the Primary » Change the other Primary abundant low m/z ion may be
and Trigger transition. transitions as shown below. unsuitable as a Primary
For sulfadimethoxine, select transition.
311 m/z->155.7 m/z * You can select two Primary
transition as the Primary transitions as triggers for a
and Trigger transition. compound.
For sulfamethazine, select * In the example below, all of the
279 m/z ->185.7 m/z columns have values. The
transition as the Primary Fragmentor voltages and
and Trigger transition. collision energy values were set
For sulfamethizole, select in Optimizer.
271 m/z ->155.8 m/z + See Table 5 on page 55 for
transition as the Primary values to use in the method.

and Trigger transition.

Select Transiions Set primary and tigger flags Rank transiions by
[ 10 ®
@ Selectiop tanked transitions A arked ansions as pinay Abundance
Primary transitions [ Select Transitions Respanse Factor

Secondary transitions ( Sel Primaries and Trigger ]

[ Compound Name Formula M Polariy Spesies Precursor Produot Frag CE v Pimay  Trigger RT RT Window  Abundance
[7]: sulfachlompyridazin Positive 285 156.7 380 10 7 H ] 05 1 5723674
(717 sultac i Positive 25 129.9 30 24 2l = 085 1 315463
7]} sulfachloropyridazin Positive 285 107.3 380 24 7 M & 065 1 5015522
(V11 sulfachloropyridazin Positive 285 1.3 380 24 7 [ [ 065 1 7438133
ET i Positive 265 748 30 48 i M =] 065 1 1529348
(71 sulfachlompyridazin Posiive 285 £4.8 380 48 7 ] 065 1 8508111
|V} sulfadimethosine Positive Bl 155.7 380 15 7 ¥ 203 1 3335528
|71 sufadimethesine Positive Bl 244.8 30 12 7 & 203 1 548451
#|Z1: sufadimethosine Fositive an 2297 380 20 7 [&] 203 1 135678
(71" sultadimethorine Positive an 277 30 16 7 O = 203 1 434365
#|7 subadimethasine Positive an 1723 30 24 =] & 203 1 414589
V1 sulfadmethosine Posiive Eill 107.3 380 20 7 W [ 203 1 2291401
[71; sulfadimethozine Positive Bl 1.3 30 32 7 M| (] 203 1 3102685
|71 sufadimethosine Positive an 793 380 48 P &l 203 1 761344
V]! sulfadimethosine Positive 3 64.8 380 48 7 | =] 203 1 2583686
V1 sulfamethazine Positive 273 185.7 30 11 7 ¥ i 098 1 3720936
7|7} sulfamethazine Fositive 279 2128 380 20 7 O & 038 1 421532
|21 sulfamethazine Positive 279 155.9 380 12 7 O ] 038 1 1377523
25 [F1: sullamethazine Positive 279 1239 30 24 78 Wl G 058 1 2633848
#9217 sufamethazine Posiive 278 107.3 380 24 ] [ 038 1 2407737
|7} sulfamethazine Positive 279 1.3 30 24 7 H (] 0.98 1 3643700
#|[Z1% sulfamethazine Positive 27 798 360 48 G| @] 08 1 1242301
(7]} sufamethazine Positive 279 £4.3 380 148 7 H =] 038 1 3793552
(171" sulfamethizcle Positive 2n 155.8 30 5 7 [ [l 037 1 4578854
#|: sutamethizole Fositive 271 177.8 380 12 7 O @] 037 1 89336
L#|21] sulfamethizole: Positive a7 115.3 380 16 @ I 037 1 515222
7|7 sutamethizole Positive El 107.9 30 2 N =] 037 1 3108252
#1717 sultamethizole Posiive 2n @ 380 28] Wl [ 037 1 5192801
Al i
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps Detailed Instructions Comments
14Review the Import List table a Click the Add to Import List * In this example, you are
on the Import List tab. button. importing from the database to
b Click the Import List tab. the Import List. Then, you are
¢ Review the Import List table. importing from Compound

Browser to Optimizer.

% o o
SearchiFilter | Import List
Compound Name Formula M Polarity Species Precursor Product Frag CE Primary = Trigger RT A
» | Silfadimethaiine Fositive kil 887 i it [l ) i
Sulfadimethexine Positive n 2451 100 |} = 203 1
Sulfadimethoxine Positive amn 2181 100 ] ] 203 1
Sulfadimethoxine Positive 3 1721 100 (=] (=} 203 1
Sulfadimethoxine Positive an 1403 100 = = 203 1
Sulfadimethoxine Positive m 107.1 100 [ |} 20 1
Sulfamethazine Positive 2719 1857 100 10 = = 098 1
Suifamethazine Fositive 378 1556 00 B [T i
Sulfamethazine Positive M 107.7 100 /| ) 038 1
Sulfamethazine Positive 279 921 100 = 098 1
Suifameihizole Positive il 558 00 i} (7] Ik i
Sulfamethizole Positive n 1778 100 (=] [} 037 1
Sulfamethizole Positive n 115 100 = = 037 1
Sulfamethizole Positive 2n 913 100 ™ ] 037 1
Sulfamethizele Positive n 80.1 100 =) [} 037 1
Sulfamethizele Positive n 848 100 = B 037 1
Sulfachlorepyridazine Positive 285 1857 100 10 065 1
Sulfachloropyridazine Positive 285 108.1 100 = = 065 1
Sulfachloropyridazine Positive 785 921 100 ] 065 1
Sulfachloropyridazine Positive 285 80.1 100 (=] (=} 065 1
Slifachioropyridazine Fositive 385 851 00 [ [ k|
Sulfachloropyridazine Positive 285 392 100 ] ] 0.65 1
T ;
15Review the Compound Setup  a Click the Import button. * The compounds in Optimizer
table in Optimizer. You replace b Click the Replace existing are overwritten by the
all compounds with the transition button. compounds that you updated
compounds from the ¢ Inthe Compound Setup tab in in the Compound Browser
Compound Browser program. Optimizer, review the compounds. program.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

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

in the project.

* The Primary column, Trigger
column, Trigger Entrance
Delay column, Trigger Delay
column, Trigger Window
column and Trigger MRM
Threshold column are available
in the Compound Setup tab.
They may be hidden.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Table 5 Information for tMRM method for sulfa drugs

Compound Precursor Productlon  Primary Trigger Threshold Collision
Energy
Sulfachloropyridazine 285 155.7 Yes Yes 500 12
Sulfachloropyridazine 285 92.1 Yes No 24
Sulfachloropyridazine 285 108.1 No No 24
Sulfachloropyridazine 285 80.1 No No 60
Sulfachloropyridazine 285 65.1 No No 60
Sulfadimethoxine 311 155.7 Yes Yes 500 16
Sulfadimethoxine 311 1071 Yes No 28
Sulfadimethoxine 311 2451 No No 16
Sulfadimethoxine 311 2181 No No 16
Sulfadimethoxine 311 1721 No No 32
Sulfadimethoxine 311 140.3 No No 40
Sulfamethazine 279 185.7 Yes Yes 500 12
Sulfamethazine 279 92.1 Yes No 32
Sulfamethazine 279 155.6 No No 16
Sulfamethazine 279 107.7 No No 28
Sulfamethizole 271 155.8 Yes Yes 500 10
Sulfamethizole 271 91.3 Yes No 40
Sulfamethizole 271 177.8 No No 10
Sulfamethizole 271 115 No No 20
Sulfamethizole 271 80.1 No No 40
Sulfamethizole 271 64.8 No No 40

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

Task 3. Create a Triggered MRM method from an existing

database

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

this guide.

Steps

Detailed Instructions

Comments

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

a

b

«Q

x— = =

Switch to the Data Acquisition
program.

Open the iiiSulfamix_dMRM.m
method.

In the QQQ tab, select Acquisition
in the left pane. The Scan
segments table contains four
rows which are deleted later.
Click Compound Browser in the
left pane.

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.
Select tMRM as the Scan type.

+ 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 Compound
Browser program even if the
Triggered check box is clear.

» See the online Help for the Data
Acquisition program and the
Ultivo LC/TQ 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 acquisition method

Steps Detailed Instructions Comments

Acquisition Parameters

@ a 5 E" fﬁu fﬁ Group: | ALL ~| Compound: ALL -

Compound Group ~ Compound Name: 1STD? [F'"';z";"w MS1res  Product(miz) MS2res RT (min) m'}y‘”d""‘ Primary | Trigger ¥h"'9mg“'gou E:ggf‘;e E:‘-"EE;' 12353% Fﬁgm

» Sulfachloropyridazine  [] 285 Unit ~ 1857 Unit ~ 065 1 0 [ ] [ 100
Sultachloropyridazine  [] 285 Unit v 821 Uit v 085 1 o o 0 0 0 100
Sulfachloropyridazine  [] 285 Unit - 1081 Uit~ 065 1 o 0 0 0 0 100
Sulfachloropyridazine [ 285 Unit ~ 801 Uit~ 065 1 ] 0 ] ] ] 100
Sulfachloropyridazine  [] 285 Uit~ 651 Uit - 085 1 o 0 0 0 0 100
Sulfacimethoxine o Unit - 1557 Uit~ 208 1 0 0 0 0 100
Sultacimethosine g Uit - 2451 Unit - 2081 &) 0 o o o 100
Sulfadimethoxine g m Unit - 2181 Uit - 208 1 [} 0 0 0 0 100
Sulfadimethexine g Unit - 1721 Unit 208 1 ] 0 0 ] ] 100
Sulfadimethoxine g m Unit - 1403 Uit - 2081 =} 0 0 0 0 100
Sulfadimethoxine o Unit = 1071 Uit - 208 1 O o 0 0 0 100
Sulfamethazine o Unit - 1857 Unit -~ 098 1 0 o o o 100
Sulfamethazine: [SIEZ Unit - 821 Uit - 098 1 [ 0 0 0 100
Sulfamethazine o Unit ~ 156 Uit - 098 1 ] 0 0 0 0 100
Sultamethazine o Unit - 1077 Uit~ 098 1 =) 0 o o o 100
Sullamethizole g m Uit - 1558 Uit - 037 1 0 0 0 0 100
Sulfamethizole g m Uit - 913 Uit~ 037 1 B o ] ] ] 100
Sultamethizole g m Unit - 1778 Uit - 0371 =} 0 0 0 0 100
Sultamethizole o m Uit - 115 Uit - 037 1 o 0 0 0 0 100
Sulfamethizole g m Unit - 801 unit -~ 037 1 ] 0 0 0 0 100
Sulfamethizole g m Unit - B48 Uit v 037 1 =} 0 0 0 0 100

2 Save the method to a new

method name,

iiiSulfas_TriggerOpt.

m, where jij are your initials.

a Click the Method > Save Method
command.

b Type

iiiSulfas_TriggerOpt.m.
c Click Save.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions Comments

3 Review the method in the

Acquisition section of the QQQ

tab in the Method Editor
window.

Time Segmants
Sntm ) Seae
i

Aequisition Parameters

mEE e

ot e

a Type 200 for the Cycle time. This + The compounds in Optimizer

value is shown in the Acquisition were overwritten by the
tab. compounds that you updated
b Click Close. in the Database Browser
program.

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

» A Dwell Time of 8 ms per
transition is fine.
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Exercise 3 — Create a Triggered Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

4 Review the Trigger Thresholds a Do an injection to make sure that
to verify that they are the Trigger Thresholds are set
appropriate. properly.

b Click Update Method in the left
pane.
¢ Inthe Update Method section,
mark the Update threshold check
box, select True for Update
threshold.
d Enter the value for the Height
percent for the Trigger Threshold.
e Select the data file that you just
acquired.
f Click OK.
- Method Select MassHunter Q00 dats file or Quan.:;;;;n folder
Acquisitian D:iMassHunterDatalSuliamix MRM_10.d
(E‘ira'frr,i'\aatagrams Method Options Retenticn Time Options
Timetable

Add new compound/transition
Compound Browser

Update Method Peak abundance thresnold | 50

- Tune Cycle ime {ms) 500
Autotune
Trigger Options
Update threshold
Height percent 10
Scale factor
Restore Defaults Update

Update retention time
Update retention time window
RT window threshold | 10 Percent -

Scale factor 3

Update trigger window

(@ Retentiontime () FWHM
Absolute value [min) | 0.5
Percent value 0

Scale factor 1

MassHunter Acquisition for Ultivo LC/TQ Familiarization Guide

59



Exercise 4 — Optimize Acquisition parameters

Exercise 4 — Optimize Acquisition parameters

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

Task 1. Use Optimizer to optimize acquisition parameters

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

To do this task, you first need to create the method iiiSulfamix MRM_10.m in “Task
5. Find optimum collision energy for MRM acquisition” on page 33. You do not need
to acquire the data file.

Steps Detailed Instructions Comments
1 Start the MassHunter + Double-click the Optimizer icon.
Optimizer program. I@
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Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

I tassshunter Ogtimizer (OptienizerPraject)
File  Edt  View ImportBport  Optimazaben  Tools  Melp

DE BB % EE e h® %@E@R O

Sample ntaducton
() Irgmction |reith or watheet column)
() Auomsic infution uting koop injection

() Manual rnbution wing syings

Fangraeries
Comserange  Fiom [100 | Te [0

)iz S [+ steps around conrse]

[ Fed

Colis Frmmizy

= Foorn 8 IR
L St b pmenbcind s st rasieg

i
FomdalCEl= o0 * b

Cel hcosiaiator Voksge |5

[ Pt itk into stardity mode o end

Dptivizst 408 Precursor lon Sefection  Paoduct bon Selection  Compound Sehp

Polhtor data s |0 \MarssHusintdata Dptersosst.

A Wbt
b | DMt Mt v MR
[3 Checkoutm

Felarly

Paie

lion Seamen Commerds
A5 ESI
A5 E5)

Datsbace : D \MatiHurte’D stabaves\Dptimas

Project Name - DptivizedPropect]

Dptimizes Slshus - Ready

Cunent flacord MiFiecords
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Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

2 Set the optimization

parameters.

Click the Optimizer Setup tab.
Set the Sample introduction
method to Injection (with or
without column).
Set the Fragmentor ramp
parameters as follows:
Set the range for ramping the
Fragmentor values from 90 to
135.
Clear the Fragmentor Fine
check box.
Set the range for ramping the
Collision Energy from O to 40 V.
Select a Path for data files to
store the optimization run data.
Right-click the table on the right
and select Add Method from the
shortcut menu.
Click the button on the right side
of the Acg Method cell to open
the Open Method dialog box.
Select the method created in the
previous exercise iiiSulfamix
MRM_10.m and click OK. The
Polarity and lon Source will be
filled in from the values set in the
selected method.
Check to make sure that the lon
Source from the method matches
the physical configuration of your
instrument.
Repeat step f to step i to select
additional methods.

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

» The data can be displayed later
with MassHunter Qualitative
Analysis program.

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

Steps

Detailed Instructions

Comments

3 Select the precursor ions a

WassHunter Optimizer (OptirnizerProject?)

File Edit View Impor/Export

Optimization

Taols  Help

Click the Precursor lon Selection
tab.

Select the Positive ions +H
adduct.

Select the Charge state of 1.

Set the search priority of the
precursor ions.

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

HE e RBE he BRSO

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

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

» You can also enter Neutral
Losses to exclude (for example
H,0).

Optimizer Setup | Precursor lon Selection

Positive ions [with pricities]

+H
+NH4
+Na
-lection
+K

COOCE]

H

@® Do not exclude masses

O Exoluds masses

m/z value(s]

Minimum abundance

Negative ions [with priorties)

Product lon Selection  Compound Setup

Charge state

H
+Br
+Cl
+election
+CH3C00
+CF3C00

DOOO0E

~ E11

H

Use most abundant precursor ion

Database : D:\MassHunter\D atabaseshO ptimizer

Project Name : OptimizeiProject]

Optimizer Status : Ready

Current Record &l Records
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
4 Select the product ions a Click the Product lon Selection * You want to set the Low mass
tab. cut-off value because you do
b Enter a Low mass cut-off value. not want to optimize low mass
Select Mass (m/z) of 60 m/z. non-specific ions. For the sulfa
¢ To exclude certain masses from drugs, significant ions are
consideration, click Exclude above 60 m/z.

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

MassHunter Optimizer (OptirnizerProject!) - ] X

File Edit View ImporExport Optimizstion Tools  Help

8 S B e % BRSO

Optimizer Setup  Precursor lon Selection  Product lon Selection  Compound Setup

Masirmum number of praduet ions
Low mass cubol
[OHTESE] ,ED—‘

O % Precursor mass [mf2)

@® Da ot exclude masses

O Exclude masses

/2 valusls)

Mimimum sbundarnce

Databass : D:\MassHunter\Databasss! Optirizer Project Name : OiptimizerProject! Optirizer Status : Fisady Current Record Al Records
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Exercise 4 — Optimize Acquisition parameters

Steps

Detailed Instructions

Comments

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

+ Sulfamethizole
CoH1002N4S;

+ Sulfamethazine
C12H1402N4S

+ Sulfachloropyridazine
C1oHg0,N4SCI

+ Sulfadimethoxine
C12H1404N4S

Click the Compound Setup tab.
Clear the Show results summary
check box above the table while
you set up the compound list.
Right-click the table and select
Add Compound from the shortcut
menu to add a row to the end of
the table.

Enter Sul famethizoleasthe
Compound Name.

Enter Sulfa drugs asthe
group name in the Groups
column.

Enter C9H1002N4S2 as the
Formula of the compound. The
mass is calculated.

Enter the Sample Position for the
new compound.

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

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

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

Save the compound list to the

database or to the current project.

» 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 orions 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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Steps Detailed Instructions Comments

MassHunter Optirmizer (DptimizerProject]) - [m] X

File Edit Wiew Import/Export Optimization Tools Help

DE DB Rl e wEHE S

Oplimizer Setup  Precursor lon Selection  Product lon Selection  Compaund Setup

[ Show results summary

Duel Time
Coripound Name Groups Formula Mass Sample Posiion Setlnjvol
Sulfadimethozine Sulfa drugs C12H1404N45 31007 P1-41 | Optimization dwel time: e
) Sulfamethizole Sulfa dugs CIH1002M452 270,02, P141 v
Sulfamethazine Sulfa diugs C12H1402M45 278.08; P1-A1 | Cyole Time
> Sulfackloropyridszin  Sulfa dugs C10H302N45CI 28401 P141 v
Expected psak width (bass)|  110.28]s
Fiag coarse cycle time 1203| ms
Frag fine cycle tine E| ms
Product scan cycle time 755.56] ms
Colision Energy cycie tme |1028.115| ms
< > FillValues
Database : D:\MassHunter\D stabases\Optimizet Project Name : OptimizeiProject] Optirizer Status : Ready Curent Record AllRecords

6 Start the optimization process. ¢ Click the Start Optimization button
() on the toolbar

7 Review results. a Click the Compound Setup tab. + (optional) Use the MassHunter
b Mark the Show results summary Workstation Qualitative
check box above the table. Analysis program to look at the
¢ Review the following values for data.
each transition ion in the + See the online Help for
Compound Table: Optimizer or the Optimizer
Fragmentor Quick Start Guide to learn how
Collision Energy to import optimization results
d Review the printed optimization to acquisition for MRM time
report. segments.
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Exercise 4 — Optimize Acquisition parameters

Task 2. Use Source to optimize acquisition parameters

Source Optimizer helps you optimize acquisition parameters for the source.

To do this task, you first need to create the method iiiSulfamix_dMRM.m in “Task 3.
Create a Dynamic MRM method from an MRM method” on page 471 You do not need
to acquire the data file. When you use this program, a worklist for each of the
parameters being optimized is added to the Study Manager program.

Steps Detailed Instructions Comments
1 Start the MassHunter Data a Start the Data Acquisition * Thefirst step is to create a
Acquisition program and load program. template method. This method
the iiiSulfamix_.dMRM.m b Load the jiiSulfamix_dMRM.m is used when you are
method. Save this method to a method. optimizing the source
new name. ¢ Save this method to the name parameters.
iiiSulfamix_SourceOpt.m
d View the Method Editor window.
2 Edit the Source parameters. a Click the QQQ tab.
b Click Source in the left pane.
¢ Change the parameters to the

Time Segments

- =
St ) Sean

......

recommended starting
parameters for source
optimization. These parameters

are shown in the following image.

< ofappy D

Source Parameters

Global Parameters

Per Time Segment

Actusi
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
3 Create template method. a Click the Acquisition tab. » Atransition for each compound
b Select a single ion for each is already included in the
compound for the optimization. Dynamic MRM method.

¢ Save the method.

Properbes DA Samgler  Sampler Frebreaiment  Uuval Purp QOGO

- Me.l::..innm lon sgurce L Acquisition Parameters Satistics
i:::l;:am,,r-_, Sooprime E E g 2" o -_“j Group: |aLL v Compound: AL
Timetable @ As pump/N limit Compound Group  CompoundName  I5T07 PSS90 Mg1ies Productmz) MSZies BT ) (v
Campaund Broveaer O Limit imin} » 285
Update Method m
v Tune [ Time ficer wirsdow min 0.03 -
Aurintune: mn Tir
Time Segments NU—— w
& & < 5 £ »
Saart time: (min) Scan type
0 AMAM Fict Type. | Cons MRM: -
B P B S B T T S S S S Sy B s s
< »
4 Start the Source Optimizer + Double-click the Source Optimizer
program. icon ( . ).
’
o tource Optimizer - ®
File  Taal Halp
o
Progect puwamedens
eazested, D : Loz When this program starts, it automatically selects
Project Folder Dr\MasHurieddsts. Boowre: . .
o - - R 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

A — RR— . parameters table. If the method was set up for an
B e L o Agilent Jet Stream source, then the Sheath Gas
Flow, the Sheath Gas Temp and the Nozzle Voltage
are included in this table.
M:.:::“Fm—‘ Somphe Pesin | F1AT
(Creste Method: Suberi Cloe.
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Steps

Detailed Instructions

Comments

5 Select the template method,
iiiSulfamix_SourceOpt.m.

o8 Source Optienizer
Fle  Tool Help
Fropect pasarmetess

g hod T\Mars o

Frigrel Foleler O \MassHurindaals

Proct Name MyTest

Insirumenk pasameters

= Types

Sheath Gas Flow 1]
Gan Temp 0
Gas Flow £
Hrbasdoer o
Caply o

1
1
1
1
1
Mozde Vokage [ 1

aooon

Wkt pu el

Sample Name | Myl eatSampiehlame

Soucelpim

] Aepensd trmstame

a Click the Browse button. The
Browse For Folder dialog box is
opened.

b Select the
iiiSulfamix_SourceOpt.m
method. Click OK.

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

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.

Pretwatjmn| Fephcatn | Stepwial [me] | Statvsle | Endvales | StepSioe

mn iF] 1

20 0 n
L] 13

m &0

=0 S000 s
o 2000 w0

Sample Poiion Ml

Work it poton of dala e uped o callaston 1

Crese Muthods Subeni

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

+ Sheath Gas temperature and
flow

» Gas temperature and flow

* Nebulizer

+ Capillary

* Nozzle Voltage

+ 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.

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

Steps

Detailed Instructions

Comments

7 Review the values for each
parameter in the Instrument
parameters table.

8 Save the Instrument
parameters.

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

Instiument parameters

Types

[ Shesth Gas Temp n 1

(] Shesth Gass Flow S 1

O Giss Temp S 1

O Gss Flow S 1

O Mebulzer 1
» Capilary 1

[ HozdeVolags 1

For each row in the table, verify:

b

Prewaitimin] | Replicate | Stepwait (min] | StarfWalue | EndValue | StepSize

PreWait (in minutes).
Replicate.

StepWait (in minutes).
StartValue.

EndValue.

StepSize.

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

Click OK.

Mark the check box next to the
Capillary.

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

200 400 &0
10 12 1
120 230 an
Il 20 2

o o 20 40 g
I S I N I B
o o o

2000 500

* When the study for each
parameter is loaded for the first
time but before you run the first
run, you wait the PreWait
number of minutes before
starting the run. Some
parameters (that are electronic)
stabilize almost instantly (in
milliseconds), so you do not
need to wait. For flows and
temperatures, you want to have
a PreWait before you run the
study.

* You also want to wait for
temperature parameters in
between changing the
parameter to a different value,
S0 you also set the StepWait (in
minutes).

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

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

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

70
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Steps Detailed Instructions Comments
10Set the Project Folder and the a Select the Project Folder. Inthis  « If you mark the Append
Project Name. example, select timestamp check box, then a
\MassHunter\Data. time stamp is automatically
b Enter a Project Name. added to the Project Name
¢ (optional) Mark the Append when you click the Submit
timestamp check box. button.
Project parameters
Optimize method C:\MassHurter\Methods\pfhSulfamix_SourceOpt m e
Project Folder C:\MassHunter\data Browse.
Project Name MyTest Append timestamp
11Set the Worklist parameters. a Type the Sample Name. + If you mark the Append
b Type the Sample Position. timestamp check box, then a
¢ Type the Worklist position of time stamp is automatically
data file used for calibration. 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.

Workist parameters

Sample Name  suffas Sample Postion 31

Worklist position of data file used for calibration 1
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Steps Detailed Instructions Comments

12Create the methods and a Click Create Methods. * When you click Create
submit the study to the Study b Click Submit. Methods, a message at the
Manager. bottom of the main window

states how many Methods
were created, how many
Injections are involved, and the
Estimated time. The Estimated
time is only an approximation.

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

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

13Review the study (or studies) a Open the Study Manager + A study is submitted for each
submitted to Study Manager. program. parameter that you marked in
b Select a row in the Pending the Instrument parameters
Studies table. table.

¢ Right-click the row and click Edit
Worklist From Study.

d Review the worklist in the Edit
Worklist dialog box. Click Save.

- ' ' The name of the study is the Instrument
OcEEn (¢ & K ?) parameter that is being optimized. A
e B el (R separate study is added for each
Study Becution Study Submission Study Actions Help o o P
ey parameter that is being optimized.

Home: Pak

o et | You can examine or edit the worklist for
the study. You right-click the line in the
1, Pending Studies table and click Edit
Worklist from Study.

Submitter Plste Assigreent:

Pendng Studier | Complsted Studes
Morer: Paty Suballer Ploe Agpevend Esl St Duaoort  Esl Sl Tee | Sarrple Ceamd

oty
v T T N (71 I

Iy

Fox Hilp, Pross F1 Ploradeg Shakes 1 NUM  CAFS  SCAL
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Exercise 4 — Optimize Acquisition parameters

Steps Detailed Instructions Comments
Edit Werklit |
[ ‘¥ SampleMame  Sample Posbon Method Data File  Sample Type | Level Mame  Comment § . A
£l e foax oo oo — e — The script that is run at
TS T LE:: AT e the end of the worklist
5w [sufas v’lnITI .f; Capilary 4000 m f Sample . .
: ot Ceplisaiim Samsie creates the Quantitative
7 v Seupt SCP, Op;_Ouun{D\MnssFNnhaMolo\S 0p‘_w:p_2012512.0132"3\

Analysis batch file.

Save

Workhist

Coxel

14Change the Study Manager a
parameters to run a standby

script when the study b
completes and then start the
Study Manager.
c
d
e
f
15When the study completes, a
stop the Study Manager queue
and exit from the Study b

Manager program.

Click the Settings tab in the
Ribbon.

Mark the Enable standby script
execution on idle or error check
box.

Click the “..." button to select the
script to run.

Select SCP_InstrumentStandby
and click the OK button.

Enter 1 for the Wait for time.
Click the Start button if
necessary.

Click the Stop > Immediately
command.

Close the Study Manager
program.

» When the Study Manager is not

running a study for the time
specified, the script you select
is run.
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Comments

Steps Detailed Instructions
160pen the data in the a Start the Quantitative Analysis
Quantitative 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 utch (===
Lok - @Fi~mO
E, D% analysis Fie Data Ve... Sze  Date Anshyzed Analyst Diate Last Saved
Rm:\-:am 11. o= | L] KB SN2 2IE4...  admin G012 22K
5 Opt_Capillany2000_1.d :: L‘\{
. :\ ||:4 (Zn:::lln:.‘!:ll Ld ar;)
Deskten 0§ 5. 0pt_ Capillan2080_Ld a7
8§ 5.0pt_ Capillany2580_Ld 3"
3 85 5_0pt_Capillan4090_Ld .
Libraries 05 5_Opt_Capillan4500_Ld LT
systenn L4
[T Capaony buplch b | opem
Files of type: | Bstch Fies [* batch ben” batch ] - Canuel
Dipen a5 read-only Help
17Review the Batch Table. a Switch to Multiple Compound .
View.
b Add the Area column to the table.
¢ For each compound, right-click .
the Final Conc. column and click
Plot this column.
d Examine the Area column and the
Final Conc. graph to determine
the best capillary voltage.
e Close the Quantitative Analysis

program.

You specified the Project
Folder and the Project Name in
the Source 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.

Baich Table
i Ssmpler ] sulfas < 8] Ssmple Type: <8l ~ Compound: [ suffamethazine [ 187D B v ey
Sample | sullamethizole Results | sulfachloropyridazing Resuts | sulfamethazine Resuits | sulfadimethosine Resuls |
(O] Data File Date-Time RT | Final Cone. | Aceuracy
sulfss 00 a BPM D365 1004 0,643 100,000 a77 1000000 1000

© | sulfas | 5Ot Capillary2500_ amplz 122012 1 65| 2676 233 0. 45,3296 499263 0.970
¥ | sulfas | 5_Opt_Copillry3000 ample 127202 1 g5 on0s2a 05345 821321 4350|0977 7.4503 e
¥ | sulfas | 5_Opt_Capilly3500 ample 272z 1 g5 7a6ve 736778 736386 284620 077 59432 3281804
¥ | sulfas | 5_Opt_Capilay3000_ ample 1272012 2 g5 24041 70EZ81 1248 241348 0574 75352 3229862
¥ | sulfas | 5_Opt_Capilay500_1.d_| Sample 9M2/2M2207PM | 0365|  a.38E7 1634258 0649]  6r.9%68 1186752 0977|  se.4264] 390633 2025 saaver 078487
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Steps Detailed Instructions Comments
18(optional) Review the data files a Start the Qualitative Workflows + By default, the program selects
in the Qualitative Workflows program. different colors for different
program. b Open all of the data files in the transitions.
study. * Itis clear that the conditions
¢ Click Find > Find Compounds by used for the blue
MRM. chromatograms are the best,
d Select all of the data files and and the blue chromatograms
click the Find button. are for the data file with the

e Click the Edit > Auto-Color Mode capillary voltage set to 2000.

> Single Color per Data File
command.

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

g Examine the results in the
Compound Chromatogram
Results window.

h Close the Qualitative Workflows

program.
Auummm x
éa«:la@wwwﬂxwge 4v\.i_§__ﬁ,[}£\%‘ﬁ%ﬁﬁum Minutes o=
x106 |Cpd 1 sulfamethizele RM CF=0 000 DF=0.000 {271.0000 -> 155 8000) S_Opt_Capillary4500_1 d
1894
18
Lx
16
15
14
1.3
12
11
;
09 |
08 |
07
06
05
04
03
02
01
o S e
—
01 02 03 04 05 08 07 08 09 1 11 12 13 14 1.5 16 17 18 13 2 21 22 23 24
Counts vs_Acquisition Time (min)
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In This Book

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

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