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In This Guide...

This guide contains information to learn to use your Agilent
MassHunter Workstation Software - Qualitative Analysis .

Before you begin the exercises, please read the instructions in
“Before you begin these exercises..." on page 8.

Exercise 1 Learn basics of qualitative analysis

In this exercise, you explore some of the many powerful
capabilities of the Qualitative Analysis program. These tasks are
important no matter what data type you are using.

Exercise 2  Find and identify compounds

In the first two sets of tasks, you find and identify
low-concentration sulfa drugs within a complex matrix and
generate their formulas for both TOF and Q-TOF data. You also
do a molecular feature extraction on a protein digest with both
TOF and Q-TOF data. These tasks can also be performed on
Triple Quad data.

Exercise 3  Set up and run qualitative analysis methods using different
workflows

In these tasks, you learn to set up and run any qualitative
analysis method. You also learn to edit a method to automate
the analysis and/or compound identification. Then you run the
actions within the automated method when you open a data
file. You also learn to create a method to perform automated
actions with a worklist. Each of these tasks is done using a
different workflow.

Exercise 4 Qualitative Analysis Wizards

Several wizards are included in the Qualitative Analysis
program. These wizards lead you through the steps necessary to
do certain tasks.

Identify Chromatogram Peaks wizard - This wizard shows you
the different method editor sections and tabs that you modify
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before running the Chromatogram Peak Survey without
Analysis Report action.

Find Targets by: MFE + Database Search wizard - This wizard
shows you the different method editor sections and tabs that
you modify before running the Find by Molecular Feature
algorithm and the Database Search algorithm.

Reference

In this chapter, you learn some basics about the Qualitative
Analysis program.
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What's New

in B.05.00 (Qualitative Analysis)

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

Qualitative Analysis is supported on Windows 7 Professional
(64 bit) only.

Reviewing of compound results is faster.
Extracting MS profile spectra and EIC is faster.
Extracting multiple MS EIC (centroid and profile) is faster.

Finding compounds using the Find by Formula algorithm is
faster.

You can manually extract a Find by Formula compound.

You can specify in the method how many compounds to
report for each compound.

You can specify in the method to automatically increase the
number of matches reported for isomeric compounds.

You can specify in the method to only generate compounds
for matched formulas.

You can specify to give a warning or error for a Find by
Formula compound if the Score is less than the entered
value.

You can specify to give a warning or error for a Find by
Formula compound if a second ion is expected and not
found, and the abundance of the second ion is supposed to
be greater than or equal to the value entered.

You can specify the contribution to the overall Score that the
Retention time score makes.

You can specify to use both the MS spectrum with a
background spectrum subtracted and the MS spectrum with
no background spectrum subtracted. The best result is
returned.

You can either export only the highlighted results or all
results when exporting a CEF file.

You can extract an MS/MS spectrum either for each collision
energy or an average MS/MS spectrum for all collision
energies.



in B.04.00 (Qualitative Analysis)

The Qualitative Analysis program is supported on Windows
7.

Excel 2010 is supported on Windows 7.

You can annotate chromatograms and spectra with text and
graphics.

You can add calipers to spectra in the MS Spectrum Results
and the UV Spectrum Results window.

You can add Amino Acid calipers and Modifications calipers
to deconvoluted spectra.

You can find compounds using the information from an MRM
data file. The Qualitative Analysis program picks up
compound names for MRM transitions from the Data
Acquisition method.

The Noise region in the signal-to-noise calculation can be
determined automatically for LC/MS and GC/MS data.

The Auto-RMS algorithm is available for calculating
signal-to-noise.

The information about the compounds is now displayed in
an updated Compound List window.

The identification results for a compound are shown
together in the Compound Identification Results window.

You can filter the identification results based on the
identification techniques to show only compounds identified
by a specific technique.

The identification results for a spectrum are shown together
in the Spectrum Identification Results window.

You can manually add identification information to a
spectrum or compound. You can also clear this information
by clearing the identification results.

You can extract an MS/MS spectrum automatically when you
run the Find by Molecular Feature algorithm. You can select
to extract a separate MS/MS spectrum for each collision
energy or to extract one spectrum for all collision energies.
You can also opt to deisotope the spectrum for protein
applications.
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* You can subtract a chromatogram from a chromatogram.
* You can subtract a deconvoluted spectrum.
* You can display glycan structures.

* You can see a summary of the modifications and links in the
Chemical Data Dictionary.

¢ Several wizards have been added to show you the different
parameters you need to modify for different workflows.

* The Agile integrator is supported for all chromatograms.

¢ System suitability calculations can be done for MS, MS/MS,
UV and GC chromatograms when they are integrated.

* You can specify Peak Filters for the Find by Molecular
Feature algorithm.

* You can specify Mass Filters for the Find by Chromatogram
Deconvolution algorithm.

¢ You can specify a minimum Forward Search score and a
minimum Reverse Search score for the Search Accurate
Mass Library algorithm.

¢ You can export to an MS/MS inclusion list which can be
included in the MassHunter Acquisition program.

* Exporting data in different formats is easier to do.

¢ You can filter the columns in the Compound List window
and the Compound Identification Results table.

* You have more options available when you are switching to a
new workflow, including whether or not to save the current
method, whether or not to reload the current method and
whether or not to use the current layout.

¢ The Glycan isotope model is supported when you are
exporting an MGF or mzData file.

¢ The Isotope Distribution Calculator program is included.

¢ If BioConfirm is installed, the MassHunter Comparative
Analysis program is available to compare the Match
Sequence between a single reference data file and one or
more sample data files. You can only compare the reference
data file to one sample data file at a time.
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¢ If BioConfirm is installed, then you can specify Scoring
parameters for the Define and Match Sequences algorithm.

e If BioConfirm is installed, then you can find compounds by
maximum entropy.

e If BioConfirm is installed, you can do MS/MS confirmation.

Before you begin these exercises...

¢ Install the software. See the Installation Guide for
instructions.

¢ Copy the folder named Data from your installation disk in
uncompressed format to any location on your hard disk.

This folder contains all the data files needed for these
exercises. You may need to first extract the data files from
their .zip format.

Do not reuse the example data files already on your system unless you
know that you copied them from the originals on the disk and you are the
only one using them. If the example data files already on the system do not
match the original ones on the disk exactly, then the results obtained
during these exercises will not match those shown in the guide.
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Learn basics of qualitative analysis

In this exercise, you explore some of the many powerful capabilities of the
Qualitative Analysis program for working with TOF, Q-TOF and Triple Quad
data.

First, you perform tasks whose instructions are independent of the data type.

In Task 1, you open the program with multiple data files.
In Task 2, you zoom in and out on specific points of data.

In Task 3, you anchor a chromatogram so it never disappears from view
when scrolling.

In Task 4, you change the layout of the windows.
In Task 5, you print an analysis report.

In Task 6, you add a text annotation to a chromatogram.

Then you choose whether to work with MS-only data, combined MS and
MS/MS data, combined MS and UV data or GC/MS data.

In these tasks, you work with MS-only data:

In Task 7. Extract chromatograms (MS only), you extract chromatograms at
various levels and merge the EICs.

In Task 8. Interactively integrate a chromatogram (MS only), you integrate
chromatograms, change the integration parameters and calculate the S/N
ratio for integrated peaks.

In Task 9. Extract spectra from a chromatogram (MS only), you extract
spectra from specific points and ranges in a chromatogram, learning to
average them and subtract background data.

In Task 10. Add a caliper, you add a delta mass caliper to the extracted peak
spectrum. You can use these instructions to add a spectrum to any MS or
MS/MS spectrum.

In these tasks, you work with combined MS and MS/MS data:

Task 11. Extract chromatograms (LC/MS and LC/MS/MS)
Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS)
Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS)

In these tasks, you work with combined MS and UV data:

Task 14. Extract chromatograms (MS and UV)
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Learn basics of qualitative analysis

1

e Task 15. Interactively integrate a chromatogram (UV) and calculate System

Suitability values (MS and UV)

¢ Task 16. Extract spectra from a chromatogram (UV)

In these tasks, you work with GC/MS or GC/MS/MS data:

e Task 17. Configure User Interface for GC

¢ Task 18. Extract chromatograms from a GC/MS data file
¢ Task 19. Interactively integrate a GC/MS chromatogram
¢ Task 20. Basic tasks for a GC/MS data file

Each exercise 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.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide
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1 Learn basics of qualitative analysis

Basic Tasks for All Data

Task 1. Open the Qualitative Analysis program

In this task you open multiple data files using the current method.

Task 1. Open the Qualitative Analysis program with multiple data files

Steps

Detailed Instructions

Comments

1 Open the Qualitative Analysis
program.

Open the data files,
sulfas-PosAutoMSMS,
sulfas-PosMS.d and
sulfas-PosTargetedMISMS.d in
the folder
\\MassHunter\Data, or in the
folder where you copied them.

Make sure that the Use current
method button is clicked.

Make sure that the Load result
data check box is clear.

Make sure that the Run “File
Open’ actions from selected
method check box is clear.

a Double-click the Agilent MassHunter
Qualitative Analysis B.05.00 icon
b
Tsystem displays the Open Data
Files dialog box.
b Go to the folder \\MassHunter\
Data\LC or the folder where the

example files are located.

+ The sulfas-PosMS.d file contains
MS (TOF or Q-TOF) data, and the
sulfas-PosAutoMSMS.d and
sulfas-PosTargetedMSMS.d files
contain both MS and MS/MS
(Q-TOF) data.

* You can get help for any window,
dialog box, or tab by pressing the
F1 key when that window is active.

[ Cpen Data File
Lok i | Tinta
i peonde-outo.d
iy 4 peptide-ma-only d
— i |
Rrcenthems (5 PSRN
[ o _PeaTargetedMEMS 4 |
Documents
@
Desiotop
Comgees
ﬁ Filename:  “sulfas_PosAdoMSMS " “sullas_PosM5d” “sles_ » |
Mehwork Files of tye<: | Duta Fikes ("}
Cptiona
Sampke fometon
Samle Nare
@) Use current melhod User Name
Load revsh et Sarmple Posson
Flun File Open’ acsions from Deseription
selected method

===

-] Q2] ekt [0

Open data files when opening software
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Learn basics of qualitative analysis

Task 1. Open the Qualitative Analysis program with multiple data files (continued)

1

Steps

Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis B.05.00 - Defaultm
i File Edit View Find Identify Chromatograms Spectra Method Sequence Wizards Actions Configuration Tools Help

B RdBa g FEEI-

[#[]

Cc

Press and hold the Shift key while you
click sulfas_PosAutoMSMS,
sulfas_PosMS.d and
sulfas-PosTargetedMISMS.d.

Click Open.

All three data files are displayed in the
Data Navigator window, and 1 to 3
chromatograms are displayed in the
Chromatogram Results windnw.

Click the List Mode icon in the
Chromatogram Results toolbar.

+ If you press the Ctrl key, you can
pick files which are not directly next
to each other in the list.

* What you see in the main window
at this point depends on the
method, layout, display and plot
settings used before you opened
these files.

* When you click the List Mode icon,
the background of the icon changes
to orange.

(B2 [A]E[w]dr 02 Sy e B G GG he @ | Bl B B R

i %A Data Navigator

x Héﬂcmmmmu

2o tlafulxalooc

3 ol ol £k 2 1[%]% % B = Mines

x10€

1

o

+TIC MS(all) sulfes_PosAuteMSMS 4

x108

+TIC Scan sulfas_PosMS.d

7/

N4V

x108
54

+TIC MS(all) sulfes_FosTargetedMSMS.d

T I L e e e

01 02 03 04 05 06 07 08 09 1

1
Counts vs_Acquisition Time (min)

12 13 14

P2 e

i 1l MS Spectrum Resulis
=

QB¢ [Ealo e

3 i [ 2[R9 e B S|

{ |5} Method Explorer: Defaultm

¥l M5 Target Compound Screening Workflow

=i Chromatogram

Integrate (MS)

Integrate (MS/MS)

Integrate (U]
Integrate (GC)

Integrate (ADC)

Smocth

Exclude Mass(es)
Calculate Signal-to-Naise
Define Chromalograms

Adijust Delay Time

Extraction Data Format

i

Figure 2

Qualitative Analysis main window
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1 Learn basics of qualitative analysis

Task 1. Open the Qualitative Analysis program with multiple data files (continued)

Steps

Detailed Instructions

Comments

2 Return the main window to the
default workflow, General. The
default method and layout are

loaded.

Make sure you can see all three

chromatograms.

[} Agilent MassHunter Qualitative Analysis BO5.00 - Defauft.m
i File Edit View Find Identify Chromatograms Spectra Method Sequence Wizards Actions Configuration Tools Help

[P [5] 5 (Al @[] 4e 4o il B@ S M &l s

= - == R RN B A

If necessary, click Configuration >
Configure for Workflow > General.
In the Workflow Configuration dialog
box, click the Load workflow's default
method button and the Load
workflow’s default layout button.
Clear the Save current method check
box. Then, click the OK button.

Click the down arrow next to the
Maximum Number of List Panes icon
in the Chromatogram Results Toolbar,
and select 3.

i 74 Data Navigator

<l

Sott by Data File

ulfas_PosAutoMSMS d
ulfes_PosMS.d
ulfas_PosTargetedMSMS &
jser Chromatograms

Chromatogram Results

i o 20 EH [0

+ The display and plot settings remain

the same even after you switch to
the General workflow. These
settings are set in Display Options
dialog box for each type of data. You
click the 'z button in the graphics
window to change the display
options.

You can change the layout if you
click Configuration > Window
Layouts > Load Layout.

vl

X108 +TIC MS(all) sulfes_PosAutoMSHS &

o S O P A Y0 O O Y

x10% +TIC Scan suffes_PosMS d

o e | o

J 3-\|@,ﬁ,mf\%&;@m Minutes

A

x108

+TIC MS(all) sulfss_PosTargetedMSMS d

JWWMMWMWAWMAAMMWAW

{ [Z} Method Explorer: Default m

+ MS Target Compound Screening Workflow

| Chromategram

Integrate (MS)

Integrate (MS/MS)

Integrate (UV)

Integrate (GC)

Integrate (ADC)

Smooth

Exclude Mass(es)
Celculate Signal-to-oise
Define Chromatograms
Adiust Delay Time

Exiraction Data Format

Figure 3

0 |
02 03 04 05 06 07 08 0% 1 11 12 w1 e 1z [(Nfaximum
Counts vs. Acauisition Time (mir)
¢ 1l1 MS Spectrum Resulls x
P2 ot Q@M ¢ [EAD e s [m]]EmP]% s =]
Display Options icon

You click the X button to
close this window.

Qualitative Analysis main window with the General Workflow selected.
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Learn basics of qualitative analysis 1
Task 2. Zoom in and out of the chromatogram
In this task, you become familiar with the zoom in and zoom out features of
the Qualitative Analysis program.
Task 2. Zoom in and out of the chromatogram
Steps Detailed Instructions Comments
1 Practice zoomingin and out of only a Clear the check boxes in the Data + Ifaline is not checked in the Data
one of the three chromatograms Navigator window for the Navigator window, that information
(both x and y axes). chromatograms you want to hide. is not displayed in any other
Hide the others. b Click the right mouse button and drag window in the Qualitative Analysis
Zoom in twice on last peak. over an area on the last peak. program. You simply mark the check
Zoom in one more time Make sure that the Autoscale Y-axis box for that information in the Data
autoscaling the y-axis. during Zoom icon, [§]. is not selected Navigator window, and the
Zoom out once to the previous for this step. information is displayed in the other
zoom position. ¢ Repeatstep b. windows again.
Completely zoom out to the d Click the Autoscale Y-axis during * You can also use these zoom
original chromatogram. Zoom icon, ,in the toolbar. features on spectra in the Spectrum
e Click the right mouse button again and Preview window, the MS Spectrum
drag over an area of the last peak for Results window, the Deconvolution
the third time. Results window, the UV Results
The Quality Analysis program window and the Difference Results
automatically scales the y-axis to the window.
largest point in the range. » Aselected icon has an orange
f Click the Unzoom icon = to undo the background color.
last zoom operation.
You can undo the last fifteen zoom
operations.
g Click the Autoscale X-axis and Y-axis
icon ¥ to zoom out completely.
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1 Learn basics of qualitative analysis

Task 2. Zoom in and out of the chromatogram (continued)

Steps Detailed Instructions Comments
2 Practice zooming in and out on a Tozoom in on the x-axis, move the W Horizontal
each aX|§ separately. . cur§or to the x-axis values until a M Double Arrow
Zoom in only along the x-axis. horizontal double arrow appears. EORECE
Hint: Right-click the x-axis b Click the right mouse button and drag
values and move cursor from the new cursor from left to right across
left to right. the x-axis values. WJ \/\ New cursor
Partially zoom out the x-axis. ¢ Tozoom out on the x-axis, click the — appears when you
Hint: Move cursor in opposite right mouse button and drag from right 8 071 111 "ght_'d":k the
direction. to left on the x-axis values. x-axis values.
Completely zoom out of the d Click the Autoscale X-axis icon gy to
X-axis. completely zoom out on the x-axis.
Repeat the previous steps forthe a To zoom in on the y-axis, move the a4 Vertical Double
y-axis. cursor to the y-axis values until a 12 Arrow
vertical double arrow appears. 14
b Click the right mouse button and drag 38
the new cursor from bottom to top
across the y-axis values. 055 New cursor
¢ To zoom out on the y-axis, click the i appears when
right mouse button and drag from the DE: : you right-click

top towards the bottom of the y-axis
values.

d Click the Autoscale Y-axis icon t to
completely zoom out on the y-axis.

0,375
0.35

the y-axis values.
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Learn basics of qualitative analysis 1

Task 3. Anchor a chromatogram

In this task, you anchor a chromatogram. When you anchor a chromatogram,
the anchored chromatogram remains permanently on display as you scroll
through the other chromatograms to display them.

Task 3. Anchor a chromatogram

Steps Detailed Instructions Comments

» Anchor a chromatogram. a In Data Navigator mark the check » When you set an anchor for a

Show all three chromatograms.
Make sure the chromatogram
viewing listis set to 1. b
In the Chromatogram Results
window, select the second TIC.

Anchor this TIC. c
Scroll through the
chromatograms. d

Clear the anchor.

: /\ Chromatogram Results

2o 20 @ulexaloc

1 [l

boxes for the chromatograms you hid
in the previous task.

Make sure the maximum number of
panes is set to 1 in the Chromatogram
Results window.

In the Chromatogram Results window,
select the second TIC.

Right-click inside the chromatogram,
and click Set Anchor.

Use the scroll bar in the
Chromatogram Results window to
scroll through the list of
chromatograms. The second TIC stays
visible always.

Click Chromatograms > Clear Anchor.

| =

Minutes

b O 2 1[B6]% % [ =

chromatogram, an anchor icon
appears in the Data Navigator
window next to the name of the
anchored chromatogram.

+ Two chromatograms appear in the
Chromatogram Results window
after you anchor one even though
the viewing list says 1. This now
means you view one chromatogram
in addition to the anchored
chromatogram.

* You can also right-click the
chromatogram and click Clear
Anchor in the shortcut menu.

x108 |+ESI TIC Scan Frag=125.0V sulfas_PosMS.d
5
4]

24

x108 +ESITIC MS(all) Frag=125.0V sulfas_PesTargetedMSMS.d
154
14

0.54

o4

m

01 02 03 o4 07 08

g9 i 1 12 13 14 15

Counts vs. Acquisition Time (min)

Figure 4

Anchored TIC in the Chromatogram Results window
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1 Learn basics of qualitative analysis

Task 4. Change window layouts

In this task, you move windows within the Main View and create various
window layouts.

Task 4. Change window layout

Steps

Detailed Instructions

Comments

1 Change the window layout:
Change the window size.
Save a window layout.
Unlock the layout.
Change the Chromatogram
Results window to be floating.
Move the Chromatogram Results
window.
Display the tools for
repositioning the windows.

Figure 5

+ To change the size of a window, drag
the boundary between the windows.

*+ To save a window layout, click
Configuration > Window Layouts >
Save Layout.

+ To unlock a layout, click Configuration
> Window Layouts > Lock Layout.

» To make a window float, right-click the
title bar of the window, and click
Floating from the shortcut menu.

+ To move a window, click the title bar of
the window and drag the window to
the desired location.

+ To display the repositioning tools, drag
the window over one of the other
windows. When one window is
overlapped with another, the program
displays several layout tools, as shown
in Figure 5.

+ Ifthe layoutis unlocked, the system
does not display a check mark next
to the Lock Layout menu.

* You can only use the repositioning
tools when the layout is unlocked.

* You can also make a window float
by double-clicking the title bar of
the window.

+ The software has many different
layouts created. You can also try
loading different layouts.

+ The software has several different
workflows. Each workflow loads a
different layout. Switching to a
different workflow also changes the
layout.

+ If the BioConfirm program is
installed, it has several different
workflows and layouts.

Window repositioning tools
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Learn basics of qualitative analysis 1

Task 4. Change window layout (continued)

Steps Detailed Instructions Comments

2 Reposition the Chromatogram + If you drag the cursor over one of the + The cursor must be over one of the

Results window.
Move the window so that it is at
the top, to the left, to the right
and then at the bottom of the
other windows.
Move two windows together so
that they are on top of one
another and available only
through the tabs at the bottom.
Restore the default layout.

smaller icons, the window you are
dragging will be placed above, to the
right, below, or to the left of all of the
other windows.

» Drag the cursor over the larger icon.
The window can also be placed above,
to the right, below, or to the left of the
other window by dragging the cursor
over the edges of the larger icon.

* To tab two windows together, drag the
cursor over the center of the larger
icon. You will see a shadow version of
the two windows tabbed together. Stop
dragging the mouse. The two windows
will be tabbed together.

* Click Configuration > Window
Layouts > Restore Default Layout.

arrows in a box in order for
repositioning to occur.

Clicking the Restore Default Layout
command restores the layout that is
used with the General workflow. If
you are using a different workflow,
you need to load the layout that is
used with that workflow.
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1 Learn basics of qualitative analysis

Task 5. Print an analysis report

Whenever you want to print an analysis report after performing any of the
tasks in this exercise or the next one, use these instructions.

An analysis report can contain the results from extracting and integrating
chromatograms, extracting spectra, finding compounds, searching the
database for peak spectra or generating formulas from peak spectra.

Task 5. Print an analysis report

Steps

Detailed Instructions

Comments

1 Change the analysis report
selections:

Mark the check boxes for the
chromatograms, spectra or
tables you want to print.
Clear the check boxes for the
chromatograms, spectra or
tables you do not want to print.

In the Method Explorer window, click
Reports > Analysis Report.
Mark the check boxes for any

additional selections you want to print.

Clear any chromatogram and spectra
choices you do not want to print.

+ The Analysis report only contains
the information that you mark in
this section.

+ |If some results are not available,
then those results are notincluded,
even if those results are marked in
this section. For example, if you
have not integrated the
chromatogram, then the peak table
is not included.

! [£ Method Explorer: Defaultm

+ Chromatogram

! & Method Editor: Analysis Report

i (V) Print Analysis Report ~| (% | 9 + 4 | MethodItems ~ | (5 3§

By default, the Method

+ Spectrum

+ General

-~ Reports

Analysis Report

Compound Report
Commen Reporting Options

+ Find Compounds

+ Find Compounds by Formula

+ Identify Compounds

+ Compound Automation Steps

+ Worklist Automation

+ Export

Figure 6

User chromatograms
V| Show user chromatograms
[¥] With peak tables

| With signal to noise results

User spectra
[¥] Show user spectra
/| With peak tables
‘with library spectrum
‘With difference spectrum

Compounds
[¥] Show compound chromatograms
‘with pesk tables
[¥] Show compound spectra
[¥] With peak tables

Editor window is floating. It
is visible as a separate
window from the rest of the
Qualitative Analysis
program. To anchor the
window, right-click the title
of the window and click
Floating. You can also
double-click the title bar to
anchor the window.

Analysis Report section in the Method Explorer and Method Editor windows
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Learn basics of qualitative analysis 1
Task 5. Print an analysis report (continued)
Steps Detailed Instructions Comments
2 Print the report. a You can interactively print the reportin  + The Runicon {E} = in the Method
multiple ways: Editor toolbar sometimes allows
From the main menu, click File > you to choose an action from a set
Print > Analysis Report. of possible actions. For example, if
From the main toolbar, click the you switch to the Reports >
Printer icon. Common Reporting Options section
Click the Print Analysis Reporticon, of the Method Editor window, four
"i in the Method Editor toolbar different actions are possible when
when the Analysis Report section is you click the Run icon. If you click
selected. the arrow, a list of possible actions
Right-click the Analysis Report is shown, and you can choose
section in the Method Editor, and which action to do. Choosing a
click Print Analysis Report. different action from the list
From the data file shortcut menu in changes the default action. If you
the Data Navigator, click Analysis simply click the Run button, the
Report. current default action is performed.
b Click the Report contents.
¢ Mark the Print report check box and
select a printer.
d Mark the Print preview check box.
e Click the OK button.
f Review the report.
g Click the Close Print Preview icon in
the toolbar.
Print Analysis Report ==
List of opened data files
Report Gorterts
sulfas_PosTargetedMSMS d O All results [ Separate report per data file
@ Only highlighted results
Print report
[¥] Print report
Printer name: [ <Default> -
] Print preview A
Save report
] Save report as Excel file [] Save report as PDF file
C:\MassHunter'\reports
[ Concel ]
Figure 7 Print Analysis Report dialog box
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1 Learn basics of qualitative analysis

Task 6. Add an annotation

You can add an image annotation or a text annotation to the following
graphics windows:

¢ Chromatogram Results window
¢ MS Spectrum Results window

* Difference Results window

¢ Deconvolution Results window

¢ UV Spectrum Results window

Task 6. Add an annotation

Steps Detailed Instructions Comments
1 Select the location in the a Inthe Chromatogram Results window, < The cursor changes to a cross-hair.
chromatogram. click the Annotation tool ( )in the You use this cursor to select the
toolbar. exact location to add the
b Move the cursor to the location in the annotation.

chromatogram pane where you want .
to add the annotation.
¢ Right-click and then click Add Text

Annotation.

2 Add the information about the text a Type the Text for the annotation. * You can add multiple annotations to
annotation in the Add/Edit Text b Select the Text color. a chromatogram or spectrum.
Annotation dialog box. ¢ Select the Orientation. * You can use the icons in the

d Select the Font style and Font size. Annotate toolbar to select all of the
e Click either Anchored or Floating. If annotations, delete annotations and
you click Anchored, select the options edit annotations.
for the pointer to the text annotation. If
you click Floating, you can change the
relative position. It is easier to change
the position interactively in the
graphics window.
f Click OK.
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Task 6. Add an annotation (continued)

Learn basics of qualitative analysis 1

Steps Detailed Instructions Comments
Ad:lEd: Text Annotation (=) R "
T:m — - ; \ 25 5l 0 G 1 onli LA [ B % B ) s Minutes ==

(Press Ctrl+Enter or Alt+Enter to add a new line)

Text color [ -
Orientation degrees
Font style: Bold - Font size. 10 -
Annotation type
@ Anchored
Show peirter

Poirter properties

Color ElFosBus  ~

[ ———— -

viight <

Pointer head location (the x. y value using the data displayed):
x 032485  min

Y: 371462675 (abundance)

Upper left comer of the annotation (the x, y value using the data displayed)
5z 0.404569197207678  min
Y: 6700039.60015244  (abundance)

©) Floating
Upper lsft comer of the annotation relative to the upper left comer of the canvas:

(% calculated using xy

Relative X (%
& values from the canvas )

Relative Y (%) 5.88235294117647

=

A\+108 |+ESITIC Scan Frag=125.0V sulfas_PosMS d

el The first peak

4+ /

m

€1 02 03 04 05 06 07 08 0% 1 11 12 13 14 15 18 17 18 19 2
Counts vs. Acquisition Time (min) -

The Annotate Toolbar is only available when the Annotate tool is selected.

Figure 8 Add/Edit Text Annotation dialog box and the Chromatogram Results window

3 Switch back to the Range Select a Clickthe 3¢ icon to remove all * You can switch between five
tool in the Chromatogram Results annotations. different tools in the Chromatogram
window. Delete the annotation b Clickthe & (Range Select)icon in Results toolbar. Refer to the online
first. the Chromatogram Results toolbar. Help for more information. The five

tools are:
Range Select
Peak Select
Manual Integration
Walk Chromatogram
Annotation
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1 Learn basics of qualitative analysis

Tasks for MS-Only Data (TOF, Q-TOF or Triple Quad)

Perform these tasks with MS data from a TOF instrument and MS-only data
from a Q-TOF or Triple Quad instrument.

Task 7. Extract chromatograms (MS only)

In this task, you extract and merge chromatograms from the original TIC.

Task 7. Extract chromatograms (MS only)

Steps

Detailed Instructions

Comments

1 Extract and merge extracted ion
chromatograms (EICs) from two
masses in the sulfas-PosMS.d
data file.

The m/z values are 279.09102
and 311.08085.

Merge the peaks from the
individual masses into one
chromatogram.

In the Data Navigator window, clear
the check boxes for the data files
except for sulfas-PosMS.d.
Open the Extract Chromatograms
dialog box, using the option below or
one of the options to the right:
Click Chromatograms > Extract
Chromatograms.
In the List of opened data files, click
sulfas-PosMS.d.
In the Type list box, select EIC.
In the m/z value(s) field, type
279.09102, 311.08085
Mark the Merge multiple masses into
one chromatogram check box to
merge the EICs.
Click OK.
Make sure the Maximum number of
list panes is set to 3 in the
Chromatogram Results toolbar.

You can also extract
chromatograms in one of the
following ways:
Right-click inside the
chromatogram, and click Extract
Chromatograms.
From Data Navigator, highlight
the TIC Scan for
sulfas_PosMS.d, then right-click
TIC Scan and click Extract
Chromatograms.
You can use an MS level of either
All or MS.
Note that you can also choose to
have the extracted chromatogram
automatically integrated after
extraction.
You can also extract a
chromatogram from a mass
spectrum.
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Task 7. Extract chromatograms (MS only) (continued)

Steps Detailed Instructions Comments
Extract Chromatograms @
List of opened data files
Type: [EC @A [ O when

A MS Chromatogram |Ad\ranced | Excluded Masse5|

MS level: Polarity: A

Scans: [NI scan types - ]
miz of interest: Any
miz value(s): 275.09102, 311.08085 A

Merge multiple masses into one chromatogram A&

[ ok [ cancel
Figure 9 The Extract Chromatograms dialog box
i /\ Chromatogram Resulis x
(2w QB C[XAl0 e 3 [H]EA KL [B|% A E = M M=
xTDf +ESI TIC Scan Frag=125.0V sulfas_PosMS.d

6

5.

4

|

2

1

x10% +ESI EIC(273.0910. 311.0803) Scan Frag=125.0V sulfas_PosMS.d

0

25

2

15

1

05

01 02 03 04 05 06 07 08 03 1 11 12 ¢ B 14 15 16 17 18 19 2
Counts vs. Aequisitien Time (min)

Figure 10  Merged extracted ion chromatograms (EICs) compared to the
original TIC
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1 Learn basics of qualitative analysis

Task 8. Interactively integrate a chromatogram (MS only)

In this task, you learn different ways to interactively integrate a
chromatogram, change integration parameters to modify the results and view

the signal-to-noise ratio for each peak.

Task 8. Interactively integrate a chromatogram (MS only)

Steps Detailed Instructions

Comments

* Integrate the sulfas_PosMS.d
chromatogram, using any of the
following options.

From the main menu, click
Chromatograms > Integrate
Chromatogram.

Highlight the chromatogram. Then,
right-click the chromatogram, and
click Integrate Chromatogram.

In Data Navigator, highlight TIC
Scan in the sulfas_PosMS.d > User
Chromatograms section. Then,
right-click TIC Scan and click
Integrate Chromatogram.

1 Integrate the sulfas_PosMS.d TIC
chromatogram.

The integration uses the General
Integrator, because that is the
integrator selected in the method
default.m. You can change this
value in the Chromatogram >
Integrate (MS) > Integrator tab in
the Method Editor window.

Note that the integration with
default parameters is detecting very
small peaks.

3 74 nata Mavigaior = ||i /) Chea

Som by Data File

i /\ Chromatogram Resulis

P2 et QEN Ko c

3 o[l A 2k 2B % e ]

Minutes

=i [ sullas_FosMSd
| User Chromstograms 5]

x10& |+ESI TIC Scan Frag=125.0V sulfas_PosMS.d

p - 5 0.325
Assign Random Culars 0518

0731

T
T ~El

o

ose Defined Color ¥

x108 +ES| EIC(279.0910, 311.0808) Scan Frag=125.0V sulfas_PosMS.d

Show *

Hide .

0

Fical}

AN

01 02 03 04 05 06 07 08 Q9
Counts vs. Acquisition Time (mir)

11 12 13 14 15 16 17 18 19

Extract Chromateqrams..
Extract Defined Chromatograms

Use Highlighted Chromatograms. »
Integrte Chramatogram

snd Bxtract Pesk Spectra

Integ

Any Cheomatogram
Smacth Chramatogram

Caleulste Signal-to-Neise

V' 5.=:o\'||.l\:|
R Clear Rasults
| Delate
Figure 11 Shortcut menu in the Data Navigator and the integrated sulfas_PosMS.d TIC chromatogram
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Task 8. Interactively integrate a chromatogram (MS only) (continued)
Steps Detailed Instructions Comments
2 Integrate the extracted ion + Right-click anywhere in the EIC * You can mark the check box,
chromatogram (EIC) from Task 1. window, and click Integrate Integrate when extracted, in the
Chromatogram. Extract Chromatogram dialog box
when you set up for extraction.
3 Change the filter parameters for a From Method Explorer, click * Note the blue triangle that appears
the integrated TIC. Chromatogram > Integrate (MS) to when you change a setting from the
Display the Integration Method display the Integrator tab. value that is saved in the current
Editor window from Method b Click the Peak Filters tab. method. When you save the
Explorer for MS data. ¢ Under Maximum number of peaks, method, the triangles disappear.
Change the threshold to retain mark the Limit (by height) to the
only the two largest peaks. largest check box, and type in 2.
{ |27 Method Editor: Integrate (MS) x
: (¥) Integrate Chromatogram = | (3} | 9 ~ (4 | Method Items ~ | (=
Integrator | Sutabiity | 2 Peak Fiters | Resuts
Feren “) Peak height @ Peak area
Areafiters
[E] Absolute area = 10000 counts
[¥] Relative area >= 1.000 % of largest peak
Maximum number of pesks
[] Limit (by height) to the largest A 2
Figure 12  Peak Filters tab with Limit (by height) to the largest marked
4 Reintegrate the chromatogram. a Click the TIC Scan in the Data * Note that only the two largest
Navigator window. peaks are now integrated.
b Click the Integrate Chromatogram
icon (¥
i /A Chromatogram Results x
iau:\a@wwm\ee 3vw£_g,mf\%%%;;§,m Minutes =l
x108 |+ESI TIC Scan Frag=125.0V sulfas_PosMS.d
x108 +ES| EIC{272.0910. 311.0809) Scan Frag=125.0V sulfas_PosMS.d
| 0381 1325
(I
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 18 17
Counts vs. Acquisition Time (min)
Figure 13  Integration results with limited number of peaks
Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide 31
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Task 8. Interactively integrate a chromatogram (MS only) (continued)

Steps Detailed Instructions

Comments

5 Calculate the signal-to-noise ratio. a Click Configuration > Chromatogram
Select the sulfas_PosMS.d TIC. Display Options.
Set the first Peak Label to Area b Click the Chromatogram tab.
and the second Peak Label for ¢ Set the first Peak labels to Area and
the chromatographic peaks to the second Peak labels to
Signal-to-noise. Signal-to-Noise.
Open the Method Editor. d Click OK.
Use0.63 — 0.73 forthe e Inthe Method Explorer, click
noise region, and calculate the Chromatogram > Calculate
signal-to-noise ratio for the Signal-to-Noise.
integrated peaks. f Click the Specific noise regions
button.
g Type0.63 - 0.73 forthe Noise
regions, and click the Calculate
Signal to Noise icon ON

You can also click the # icon in
the Chromatogram Results window
to display the Chromatogram
Display Options dialog box.

Make sure the TIC is highlighted
before you calculate the
signal-to-noise.

The area that you specified to be
the noise region is drawn in bold in
the Chromatogram Results window.

+ESI TIC Scan Frag=125.0V sulfas_PosMS.d

Moise (PeakToPeak) = 37407.00; SNR (1.225min) = 136.2

1 12767222
g2

Figure 14

a To cancel your changes and restore
the values from the default method,
click the Restore to last saved values
from file button ﬁon the Method
Editor toolbar.

b Close the Method Editor window.

6 Restore the settings for the default
method, and close Method Editor.

Click Configuration > Chromatogram

Display Options.

b Click the Chromatogram tab.

¢ Set the first Peak label to Retention
Time and the second Peak label to
Compound Label.

d Click OK.

7 Return the peak labels to Retention a
Time.

Integrated TIC with Area and Signal-to-Noise labels

The online Help describes each of
the Signal-to-Noise algorithms.

You can also click the Default
button to restore the original values
in this dialog box.
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Task 9. Extract spectra from a chromatogram (MS only)

In this task, you extract a spectrum from exactly where you specify in the
chromatogram. You can extract a spectrum from a specific data point or

extract an average spectrum from an average of multiple data points or ranges.
This task also shows you how to change spectral display options and subtract
the background spectrum.

Task 9. Extract spectra from a chromatogram (MS only)

1

Steps

Detailed Instructions

Comments

1 Extract spectra on specific data
points for the peak at 0.79 min. and
the last peak of the
sulfas_PosMS.d data file.

After zooming in on the region
between 0.7 and 1.0 minutes,
extract a spectrum from the peak
ator near 0.79 minutes using any
one of the options described
under Comments.

Open Spectrum Preview.

After zooming in on the region
between 1.1 and 1.4 minutes,
extract a spectrum from the peak
at or near 1.22 minutes.

Copy this spectrum to the User
Spectra section.

Change the display to show at
least two spectra.

To zoom in to the first peak, right-click
the mouse above the peak at 0.70 min.
and drag it to below the curve at 1.0
min., then release.

On the peak near 0.79 minutes, extract
a spectrum in any of the ways listed in
the Comments column.

Click the Zoom Qut icon, "B in the
Chromatogram Results toolbar.

Click the Range Select icon, {44, in
the MS Spectrum Results toolbar.

To open Spectrum Preview, click the
Spectrum Preview button, @

Zoom into the region between 1.1 and
1.4 min.

On the peak near 1.22 minutes, extract
a spectrum in any of the ways listed in
the Comments column. The spectrum
is shown in the Spectrum Preview
window.

Right-click the spectrum in the
Spectrum Preview window, and click
Copy to User Spectra.

The Spectrum Preview window is not
closed.

If necessary, click the arrow next to
the Maximum number of list panes
icon in the MS Spectrum Results
toolbar, and select 2.

Close the Method Editor window.

* When you zoom, make sure the

AutoScale Y-axis during Zoom icon,
is “on”. The background of the
icon is orange when it is “on”.

* You can extract a spectrum in any of
the following ways:

Double-click the data point in the
chromatogram.

Click the data point in the
chromatogram, then right-click
anywhere in the chromatogram.
Click Extract MS Spectrum. The
Extract Chromatogram Analysis
dialog box is displayed. Make
sure the sulfas_PosMS.d file is
selected, and click Extract.

+ When you first extract a spectrum,
the MS Spectrum Results window
appears containing the spectrum,
and the type of spectrum and
retention time appear under User
Spectra in the Data Navigator.

* When the Spectrum Preview

window is open, the system
displays any manually-selected
spectrum in the Spectrum Preview
window but the spectrum is not
kept in the User Spectra section.

+ With Spectrum Preview on,

Qualitative Analysis overwrites the
previous spectrum when you
extract a new spectrum.
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Task 9. Extract spectra from a chromatogram (MS only)

Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

fas
][] sulfns_PosMS.d
I [ User Cheomatoprams
[\ +TIC Sean
[/ = EXC(279.09102. 311.08085) Scan
[ User Spectrs
,

(4l
974l = Sean (1225 mi)
o

ooy el By 1382

<ESTI
2106 MNowe

9

e

X106 ~ES/EICI2709102. 311.06005) Scon Frape125.0/ sulss_PoshiS d

LI 1I2 113108 118 116 117 118 119 12 121 122 1.3 1,08 1,95 126 17 108 1.29 13 131 132133 138 136 136 137 138 129
Counts vs. Acquisition Time {min)

[ M
@ [ suifas_PoaTarpetadMSHS 4

%108« Scan (1225 min) sultss_PoaMSd

NS
2
- NN 2w | 4107501 S003I538

% b 0 w0 & % w0 o

ntegrate (MS) A
Irasgrats (MS/MS)

= @ &

450
Counts v, Mass-to-Cherge (miz)

B4 220100

w0 950

1362

W o =0 8o 000

i e
Indagrate (G} + Seon (0 741 min) subss_PoahiS 8
Intagrate (ADC) - 121 05079 i T 5791565
:‘::m X108 +Scan (1 225 wi) st PoskSe
e OJ | thoues TS o sz 4112624 201001
Dedre Chuomatogeners - RO Ol e e e v ;
Figure 15  Main window with extracted spectra from both integrated peaks in the sulfas_PosMS.d file
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Task 9. Extract spectra from a chromatogram (MS only) (continued)
Steps Detailed Instructions Comments
2 Extract a spectrum that averages a Highlight the User Spectra to be * You can also delete all user spectra
all points within a specified range deleted (Press Ctrl to highlight more if you right-click the User Spectra
for the last integrated peak for the than one spectra). line in the Data Navigator window
sulfas_PosMS.d data file: b Right-click the selected User Spectra, and click Delete.
Delete any existing User Spectra. and click Delete. * You can also extract an average
Zoom out of the chromatogram. ¢ Click Yes in the Delete dialog box, if it spectrum by double-clicking the
Turn off Spectrum Preview. is displayed. selected range in the
Use the Range Selecticononthe d Click & in the Chromatogram Results chromatogram.
Chromatogram toolbar. window to zoom out completely. * You can change whether or not you
Set the range from the halfway e Close the Spectrum Preview window. are asked to confirm every time you
point on the left to the same f Clickthe Range Selecticon |it#|on the delete a chromatogram or spectrum
point on the right of the peak. Chromatogram toolbar. by using the Message Box Options
Extract the spectrum, using any g Click at the halfway point on the left dialog box. This dialog box is
of the options listed. side of the last integrated peak and displayed when you click the
drag over to the halfway point on the Configuration > Message Box
right. Options command.
h Extract the average spectrum usingan < The Extract Spectrum dialog box is
option below or on the right. only shown if more than one data
Right-click anywhere in the range of file is loaded.
the peak, and click Extract MS
Spectrum from the shortcut menu.
Click Extract in the Extract
Spectrum dialog box.
i [, Chanmatogran Amds. x|
{2 3 i = [0 A 8] % B B o =4
|;:1" 225ir| » 162 -
15 18 5 18 2
! 1li M5 Spacarum Pt |
iresaByeEeoo: «[mPenn s
100 | <ES Seme (12081 257 mem, £ goans) Frags 1250V pultes_Poshs g
: :
o ‘
et e mllsiu T T T
Figure 16  Average spectrum extracted from selected range for last peak
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions Comments

a Click the Chromatogram Results + Remember that the second peak

3 Extract a spectrum that averages
the ranges of integrated peaks 1 window title bar. The Chromatogram
and 2 together for the Results window becomes the active
sulfas_PosMS.d data file. window, and the selected area is not
Hint: Use the Range Select icon lost.
and the Ctrl key to select the b Press and hold the Ctrl key.

Peak 1 range taken from the ¢ Click at the halfway point on the left

halfway point. side of the first integrated peak, and
Extract the spectrum, using any drag over to the halfway point on the
of the options on the right. right.

d Release the mouse.
e Release the Ctrl key.
f Extract the average spectrum using
this option or the one on the right:
Double-click inside the selected
range in either peak.

already has a range selected from
step 2.

You can also extract a spectrum by
right-clicking anywhere in the
chromatogram, and then click
Extract MS Spectrum. The Extract
Spectrum dialog box is shown. Click
Extract.

3 11 M5 Speetrum Hems

x108  +Scan (1.208-1.257 min, 4 Scans) sulfas_PosMSd

fewzamyv[Eaoe - [m[EEo % s =

"% o 1k 0 o do o 0 0 o 20 e ek 7o o s s 0 # ww0

Ciounts v, Miss-li-{harge [reiz)

Figure 17  An averaged spectrum created from multiple ranges.

36 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis

Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps Detailed Instructions

Comments

4 Change the spectral display option a Click Configuration > MS and * You can also click the Display
for sulfas_PosMS.d. MS/MS Spectra Display Options. Options icon, #= , in the MS
Change the digits after the b Click the MS and MS/MS Spectra Spectrum Results window.

decimal to one more than the tab.

* Note that the label now shows m/z

current setting. ¢ Set Digits after the decimal to one with one more digit.
Change back to the original more than the current setting for the

number of digits. m/z values.

d Click the Spectrum Peak Label Options

tab.

e Select Abundance as the second Ms

Peak label.
f Click OK.

i 1|| MS Spectrum Resulis
ia e tlQEHC[Haoc

2~ [ fie] o []% % ) =)

311080777
154 1685187.75

{

14

054 121.050872
150591.70

od il

x10€ +ESI Scan (1.208-1.257 min, 4 Scans) Frag=125.0V sulfas_PosMS.d

14
0.759

054
0254

x10€ |+ESI Scan (0.775-0.823, 1.208-1.257 min, 8 Scans) Frag=125.0V sulfas_PosMS.d

0 1o 1o 200 2% 300 ® 40 450 st 550 60 eso 7o 750 ebo efo ot sko 1000

Counts vs. Mass-to-Charge (miz)

g Repeat steps a and b, then set Digits
after the decimal to one less than the

current setting.

h Click the Spectrum Peak Label

Options tab.

i Select lon Species as the second Ms

Peak label.
j Click OK.
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

5 Subtract a background spectrum
every time you extract an MS peak
spectrum.

Delete any scans under User
Spectra in Data Navigator.
Extract a background spectrum
in the region of 0.0 to 0.25
minutes and have it appear in
the Background Spectrum folder
in Data Navigator.

Use the current background MS
spectrum for subtraction.
Integrate the chromatogram,
limiting the integrated peaks to
4,

Extract a peak spectrum from the
third integrated peak.

a Under User Spectra in Data Navigator,
highlight the User Spectra to be
deleted (Press the Ctrl key).

b Right-click the spectra, and click
Delete. Click Yes.

¢ Make sure the Range Selecticon is
selected in the Chromatogram Results
toolbar, and drag the cursor between
0.0 and 0.25 min.

d Right-click within the range, and click
Extract MS Spectrum to Background.

e If adialog box is shown, select the

Sulfas_PosMS.d data file and click OK.

f In Method Explorer click Spectrum >
Extract MS.

g Click the Peak Spectrum Extraction
(MS) tab.

h Under Peak spectrum background,
select Current background spectrum
for the MS spectrum.

i From Method Explorer click

Chromatogram > Integrate (MS).

Click the Peak Filters tab.

k Mark the Limit (by height) to the
largest check box, and type 4.

I From the main menu click
Chromatograms > Integrate
Chromatogram > Entire
Chromatogram.

m Click the Peak Select icon, : 1, in the
Chromatogram Results toolbar.

n Select the third integrated peak, and
extract a peak spectrum using one of
the following options

Double-click the peak.

Right-click the peak and click
Extract peak spectrum.

Click Chromatograms > Extract
Peak Spectrum.

Right-click the chromatogram in the
Data Navigator window and click
Extract Peak Spectrum.

+ To set the spectrum to be
subtracted when you manually
extract a spectrum, select the
Manual spectrum background in
the Manual Extraction tab. This tab
does not affect the Peak Spectrum
that is extracted.

* Note that at the end of this process,
all extracted peak spectra will
automatically have the designated
background spectrum subtracted.

» As an alternative way to move a
background spectrum to the
Background Spectrum folder, follow
these steps:

Double-click the selected range
to extract an averaged spectrum.
Right-click anywhere in the
spectrum window and click
Move to Background Spectrum.
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps Detailed Instructions Comments

1 Agilent MassHunter Qualitative Analysis B.05.00 - Default.m

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

iZEEBgIh i 110 T S T A N PR T
i % Data Navigator /A Chromatogram Resulls x
Sot by Dsta Fie iz ot QB E ¢[Ea e 2 x| HIA %A% % s M =

=] d
7] sulfas_PosMS.d +TIC Scan sulfss_PoshSd B
[ User Chromatograrms «106 Noise (PeakToPeak) = 37407.00; SNR (1.225min) = 136:2

@17\ + TIC Sean 158
[\ = EIC(273.09102, 311.08085) Scan 5
= [7] User Spectra 0512

[@]ulus + Sean (0.75-0.838 min) Sub
5[] Background Specira

@l + Sean (0.052-0 245 min) X108 +EIC{279.08102, 311.08085) Scan sulfas_PosMS.d
EC 3t 1225
2
1
0k
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 32
Counts vs. Acquisition Time (min)
i |57 Method Editor: Extract (MS) % [/} 1]l M5 Spectrum Resulis X
§ () Extract PeakSpectium -/ (3 [ 91+ | Methodltems~ [ (= F |f @ ot Q FH# ¢ [Ha o e }v\mi
| Peak Location | Peak Filters. | Charge State | X108+ Scan (0.775-0.838 min, 5 Scans) sulfas_PosMS.d Subtract
Manual Extraction | Peak Spectrum Extraction (MS} 18
Spectra to include 18
= () At apex of peak 1;
i[5 Method Explorer- Defauitm X|| ® Averagescans > 10 %of peak height 1
 Chromatogram 7S | — 08
Gl 9] Exclude if above 100 %cfsaturation gi
Exiract (MS) | @ In the miz ranges used in the chromatogram 02 57915651
i B 0 !
Extract (MS/MS) @ Boywhs
¢z %105+ Scan (0.052-0.245 min, 13 Scans) sulfos_PosMS.d
Exdract (UV)

In these miz ranges

Deconvolute: Resolved Isctope E 3 12105088
Exctisition Dats Eormiat [#] Never return an empty spectrum i
R— Peak spectrum backaround .
Ms Average of spectra at peak stant and end -
EliReperts rnde # L 922 00966
+I Find Compounds ||| Time range: 0.000 1 22412818
05
i Find Compounds by Formula A [F] Also evaluate with no background o S e
| Identify Compounds 1o 200 300 40 500 ebo 700 0 0
- Counts vs. Mass-to-Charge (miz)

Figure 18  Spectrum with background subtracted
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Task 10. Add a caliper

A caliper shows the difference between two points in a spectrum. You can add
a caliper to the following graphics windows:

¢ MS Spectrum Results window

¢ Deconvolution Results window

You can also add a Modifications caliper or an Amino Acid caliper to a
deconvoluted spectra which are displayed in the Deconvolution Results
window. If the mass could have changed due to a Modification or an Amino

Acid, then the label for the caliper if the Modification or the Amino Acid.
Otherwise, the change in the mass (Delta Mass) is reported.

Task 10. Add a caliper

Steps Detailed Instructions Comments
1 Add the caliper to the peak a Inthe MS Spectrum Results window,  * See “Task 9. Extract spectra from a
spectrum created in the previous click the Caliper tool (.ITJ_ )in the chromatogram (MS only)” on
task. toolbar. page 33 to extract an MS spectrum.
b Select Profile Point to Point for the + The cursor changes to an arrow. You
type of caliper in the Caliper toolbar. use this cursor to select the start
¢ Move the cursor to the location in the and end point of the caliper.
spectrum pane where you want to add
the caliper.

d Drag the cursor to the end point of
caliper in the spectrum. As you drag
the cursor, the value of the delta mass
changes. When you release the mouse
button, the caliper is added.

2 Modify the caliper to use a a Click the caliper created in the * You can add multiple calipers to a
different color. previous step. spectrum.
b Click the Caliper Properties button * You can use the icons in the Caliper
(E) in the MS Spectrum Results toolbar to select all of the calipers,
Caliper toolbar. delete calipers and edit calipers.
¢ (optional) Type the Start X and Start Y
values.

d Select the Text color.
e Select the Font style and Font size.
f Click OK.
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Task 10. Add a caliper (continued)

Steps Detailed Instructions Comments
Deltz Mass Caliper Settings =] | 1l MS Spectrum Resuits x
Calper (e e QB C[Ealoc 3o [h] e RE][R]% % Bl el
0 5
Deltz mass 30 Profile Point to Paint v I E XA
Start X 279.08078 mz EndX 579.15651 miz %10& |+ Scan (0.775-0.839 min, 5 Scans) sulfas_PosMS.d Subtract
Texteolor [ v A 175 oot
Orientation: degrees 151
1254
Font style: Bold v A Font size: 10 v A 1
| 300.06573
025 og
o 11109163 215.13585 \ 38203523 5 115551 63135016
%105+ Scan (0.052-0.245 min, 13 Scans) sulfas_PosMS.d
3 121.05088
254
2]
5 922.00968
14 2412818
05
o) | il 29618847 39128305 82201532 .
s 1ho 150 200 250 3bo 3% 4do <50 sho b0 edo efo 700 TR0 edo eE0 b0 950 1000
Counts vs. Mass-to-Charge (miz)

Figure 19  Delta Mass Caliper Settings dialog box and the MS Spectrum Results window
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Tasks for LC/MS/MS Data (Q-TOF and Triple Quad)

Task 11. Extract chromatograms (LC/MS and LC/MS/MS)

In this task, you extract one chromatogram for MS data and one for MS/MS
data in order to integrate the peaks. You cannot integrate the TIC of the
original chromatogram because it contains both MS and MS/MS data.

Task 11. Extract chromatograms (MS and MS/MS)

Steps

Detailed Instructions

Comments

1 Extract TICs for the MS data in the
sulfas_PosTargetedMSMS.d data
file.

In the Data Navigator window, mark
the check box for
sulfas_PosTargetedMSMS.d and
clear the check boxes for the other
data files.
Display the Extract Chromatograms
dialog box, using the option below or
one of the options to the right:
Click Chromatograms > Extract
Chromatograms.
In the List of opened data files, click
sulfas_PosTargetedMSMS.d, if
necessary.
Make sure the Type is TIC.
From the MS Level list, click MS.
Click OK.

* You can also extract
chromatograms in one of the
following ways:

Right-click the chromatogram,
and click Extract
Chromatograms.

From Data Navigator, click User
Chromatograms > TIC MS (All),
then right-click TIC MS (All) and
click Extract Chromatograms.

* You can also extract
chromatograms starting from a
mass spectrum.
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Task 11. Extract chromatograms (MS and MS/MS) (continued)

Steps Detailed Instructions Comments

Extract Chromatograms @

List of opened data files

sulfas
sulfa

sulfas_PosTargetedMSMS.d

AutoMSMS.d

Type: [TIC '].& E Integratelwhen

& WS Chromatogram |Ad\ranced I Excluded Masses|

MS level Ms — ~]A Polarity

Scans [Scan ']A

Scan segment: Any

miz valuefs):

Figure 20 The Extract Chromatograms dialog box.

2 Extract another chromatogram but a Repeat steps b-c of Step 1. * In the m/z value(s) text box, you
based on a product ion for the b Click EIC as the Type. can also type a range (for example,
MS/MS data. ¢ From the MS Level list, click MS/MS. 100 - 300)

This time choose to integrate the  d From the Scans list, click Product ion.
extracted chromatogram. e From the Precursor ion m/z, select
279.09100.
f Inthe m/zvalue(s) text box, type
186.032909.
g Mark the Integrate when extracted
check box.
h Click OK.
i [\ Cheomatogsam Reslls x
feest By [Eaoc o= s[IA%ER%RE S e =4

X106+ TIC MS{all) sulliss_Pos TorgetedMEMS
i

ARAMUALRARAAAAA AR AR AR RARA

oA N N

x104 |+ EIC Product bon (279.09100(=z-1] -» 186.03290) :..Hns_j‘v'xpe:r):’sl’ﬂ 4

01 0z 03 04 05 06 07 0B 03 1 11 12 13 14 15 16 17 18 13 2
Counts vs, Acquisison Time (min)

Figure 21  TIC for MS and EIC for MS/MS data compared to the original TIC
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Task 12. Interactively integrate a chromatogram (LC/MS and

LC/MS/MS)

In this task, you learn different ways to integrate a chromatogram, change
integration parameters to modify the results and calculate the S/N for the
integrated peaks for MS/MS data.

You cannot integrate the original Q-TOF TIC chromatogram because it
contains both MS and MS/MS data, possibly in no particular order.

Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS)

Steps

Detailed Instructions

Comments

1 Integrate the TIC Scan
chromatogram for the
sulfas_PosTargetedMSMS.d data
file, using any of the options listed
atright.

2 Change the threshold to integrate
fewer peaks.
Change the threshold to retain
only the two largest peaks.

a Highlight the TIC Scan chromatogram,

and choose from any one of the
following commands to integrate the
chromatogram.
From the menu bar click
Chromatograms > Integrate
Chromatogram.
Right-click anywhere in the
chromatogram window, and click
Integrate Chromatogram.
In the Data Navigator window,
select sulfas_PosTargetedMSMS.d
> User Chromatograms > TIC
Scan, then right-click the TIC Scan
and click Integrate Chromatogram.

From the Method Explorer window,
click Chromatogram > Integrate (MS)
to display the Integrator tab.

Click the Peak Filters tab.

In the Maximum number of peaks box,
mark Limit (by height) to the largest,
if necessary, and type in 2.

Note that the program integrated 4
peaks in the chromatogram.

You select the integrator to use for
MS data, MS/MS data, UV data and
ADC data in the Method Editor
window.

Note the blue triangle that appears
when you change a setting from the
value saved in the current method.
When you save the method, the
triangles disappear.
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
{ [ Method Editor: Integrate (MS) x
: () Integrate Chromatogram = | (3} | 43 - © | MethodItems - | (= !
Integrator | Sutabity | 4 Peak Fiters | Resuts
e (©) Peak height @ Peak area
>; 5.000| % of largest peak
Area fiters
[ Absolute area = 10000 counts
[] Relative area == 1.000 % of largest peak
Maximum number of peaks
[7] Limit (by height) to the largest A 2
Figure 22  Peak Filters tab with the Limit (by height) to the largest
check box marked
3 Reintegrate the chromatogram. d Click the (I} button on the Method * Note that only the two largest
Editor toolbar to integrate using the peaks are now integrated.
new setting.
L Eveomatngren lonts . x
iee s oW (Eaoe 1 z[HEALE %R EL = o = id
K108« TIC MS{all) sutfas_PosTarpetedMSMS.d
o 1l i
- 7 T )N _L_ R P e e
210% < EXC Product kon (273.09100(z1] -> 186.00290) sulfes_Pos TargetedMSMS 4
£ .
1N
o
U1 02 03 04 05 05 07 08 03 1 %1 12 13 14 15 16 17 18 19 2
Counts vs, Acquisison Time (min)
Figure 23  Integrated TIC MS and MS/MS chromatograms with limited peaks integrated
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions

Comments

4 Integrate the EIC Product lon
chromatogram for the
sulfas_PosTargetedMSMS.d data
file, using any of the options listed
atright.

5 Change the filter to filter on height
and set an absolute height limit.

6 Reintegrate the chromatogram

a Highlight the EIC Product lon
chromatogram, and choose from any
one of the following commands to
integrate the chromatogram.

From the menu bar click
Chromatograms > Integrate
Chromatogram.

Right-click anywhere in the
chromatogram window, and click
Integrate Chromatogram.

In the Data Navigator window,
select sulfas_PosTargetedMSMS.d
> User Chromatograms > EIC
Product lon then right-click the EIC
Product lon and click Integrate
Chromatogram.

a From Method Explorer, click
Chromatogram > Integrate (MS/MS)
to display the Integrator tab.

b Click the Peak Filters tab.

¢ Under Filter on, click Peak height.

d Under Height filters, mark the
Absolute height check box.

e Clickthe (I} icon on the Method
Editor toolbar to integrate using the
new setting.

£ [, Chromalogram Resulls
iee e @ygaao e

"tﬁ]i-&“f[ﬁl%%-"“- £ Minutes - 4

x108  « TIC MS{elf) sulfas_FosTargetedMSMS 4

o AAARARAA

2105« TIC Scan sullas_FosTargeledMEMS.d

1 '
e e i

1

w104 [« EI Product lon

N

n (279091002 =T1] > T86.03230) sullas_Pos TargeledMEMS.d

81 02 03 04 05 06 07 D08 0B 2
Courts ve. Acausin Time (il

i1 12 13 te 15 18 17 18 18

Figure 24

+ Note that the program integrated
practically all the peaks in the
chromatogram.

* You select the integrator to use for
MS data, MS/MS data, UV data, GC
Data and ADC data in the Method
Editor window in the Integrator tab.
You can select a different integrator
for MS data, MS/MS data, UV and
GC data, and ADC data.

+ The MS/MS integrator is selected
by default for MS/MS data.

* Note the blue triangle that appears
when you change a setting from the
value saved in the current method.
When you save the method, the
triangles disappear.

* Note that only the largest peak is
now integrated.

Integrated TIC MS and MS/MS chromatograms with higher threshold setting
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
7 Calculate the signal-to-noise ratio a Click Configuration > Chromatogram + Make sure the EIC is highlighted
for the EIC of the product ion. Display Options, and set the first Peak before you calculate the
Set the first Peak Label to Area label to Area and the second Peak signal-to-noise.
and the second Peak Label for label to Signal-to-Noise. Click OK. » The default Noise definition
the chromatographic peaks to b In Method Explorer in the algorithm is Peak-to-Peak. See the
Signal-to-noise. Chromatogram section, select online Help for information about
Open the Method Editor. Calculate Signal to Noise. each Noise definition.
Use0.0 - 0.76 forthe ¢ Click the Specific noise regions + The area that you specified to be
noise region, and calculate the button. Type 0.0 - 0.76 forthe the noise region is drawn in bold in
signal-to-noise ratio for the Noise regions, and click the Calculate the Chromatogram Results window.
integrated peaks. Signal to Noise icon (¥} .
e SRR L D g s
1 181825
01 02 03 04 05 06 07 08 09 1 1Ll 12 1 14 15 16 1 18 19 2
Counts vs. Acquisition Time (min)
Figure 26  Signal-to-Noise results for MS/MS EIC Product lon
8 Restore the settings that are saved a Click the Chromatogram > Calculate  + To cancel your changes and restore
for the current method and close Signal-to-Noise section in the the values from the method that is
Method Editor. Method Explorer. loaded, click the Restore to last
b Click the Restore to last saved values saved values from file icon -ﬁ- in
from file icon ﬁ» in the Method the Method Editor toolbar.
Editor toolbar.
¢ Click the Chromatogram > Integrate
(MS/MS) section in the Method
Explorer.
d Clickthe {2} icon.
e Click the Chromatogram > Integrate
(MS) section in the Method Explorer.
f Click the {5} icon.
g Close Method Editor.
9 Return the peak labels for a Click Configuration > Chromatogram * You can also click the Display
Chromatograms to Retention Time. Display Options. Options icon, :& , in the
b Select Retention Time for the first Chromatogram Results window to
Peak label and None for the second open the Chromatogram Display
Peak label. Options dialog box.
¢ Click OK.
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

10 Delete all chromatograms except a If you selected “Sort by Type” in the
the original. Data Navigator window, then under
User Chromatograms, highlight all the
chromatograms except the original.
Right-click the highlighted
chromatograms, and click Delete.
b If you selected “Sort by Data” in the
Data Navigator window, then under
the Sulfas_PosTargetedMSMS.d data
file section in User Chromatograms,
highlight all the chromatograms
except the original. Right-click the
highlighted chromatograms, and click
Delete
¢ Click Yes if the Delete message box is
displayed.

48 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis

Task 13. Extract spectra from a chromatogram (LC/MS and

LC/MS/MS)

In this task, you extract a spectrum from exactly where you specify in the
chromatogram. The Qualitative Analysis program can extract a spectrum from
a specific data point or extract an average spectrum from an average of
multiple data points or ranges.

1

This task also shows you how to walk a chromatogram, change spectral display

options and subtract the background spectrum.

Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS)

Steps

Detailed Instructions

Comments

1 Walk a chromatogram to view the
precursor ion and product ion for
the last peak of
sulfas_PosTargetedMSMS.d.

Zoom in on the region between
1.15 and 1.35 minutes.

Use the Walk Chromatogram
icon.

Review the spectra starting at
about 1.15 minutes, and move
the arrow to the right.

b

Click the TIC MS(all) chromatogram in

the Data Navigator window.

To zoom in to the last peak, right-click

the mouse above the peak at 1.15

minutes and drag it to 1.35 minutes,

then release.

Close the Method Editor window.

Click the Walk Chromatogram icon
on the Chromatogram Results

toolbar.

Move the Walk Chromatogram cursor

to above the X axis at about 1.15
minutes, and click.

To navigate from spectrum to
spectrum, press the right and left
arrow keys on your keyboard.

» The Walk Chromatogram tool is

particularly useful on MS/MS data
for identifying precursor and
product ions.

The spectrum for each point you
click in the Chromatogram Results
window is automatically displayed
in the Spectrum Preview window,
which is opened automatically.
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

i /\ Chromatogram Resulis

ie ot QE#C[EADC 3 -oil ALK % B S e =

108 [+ TIC MS(all) sulfss_PosTarostsdMSMIS o
24
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! [if Spectrum Preview x
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x10# +Product lon (1.204 min) (311.08080[z=1] -> =) sulfas_PosTargetedMSMS.d

25 156,07650
2

15 10804443

! ‘ o = 21802258 24510192 i~
05 5:-.:&?55‘ 127.04307 173.05812 e ah |
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Figure 26  Walk chromatogram to view the MS/MS product ion at 1.204 minutes

L Qurorntog oty ® " If you want the Fragmentor
ie o tlQEBCEAID C 3 o)k AL R % % B S e =) Y ) _g
%108 |+ TIC MSall) sulfas_Pos TargetedMSMS.d voltage included in the
5 chromatogram title and the
1.5
A spectrum title, you mark the
05 Expanded check box in the
=== == = = = = = Chromatogram Display Options
114 115 116 117 118 119 12 121 122 123 124 125 126 127 128 129 13 131 132 133 14 R .
_ Stz v, Foapision D (rin) dialog box and in the MS and
Lt Specinm * MS/MS Spectra Display Options

i e tlQBE[EAIDC x[@la)g
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n
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Figure 27  Walk chromatogram to view the MS scan for the peak at 1.210 minutes
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
2 Extract spectra on specific data a Click the Range Select icon g4 from * When you zoom, make sure the
points for the peak at 0.33 minutes the Chromatogram Results toolbar. AutoScale Y-axis during Zoom icon,
and the last peak of the b Close the Spectrum Preview window. [£] is “on”. The background of the
sulfas_PosTargetedMSMS.d data ¢ Click the Zoom Qut icon, [*.B in the icon is orange when it is on.
file. Chromatogram Results toolbar. * You can extract a spectrum in any of
After zooming in on the region d To zoom in to the first peak, right-click the following ways:
between 0.3 and 0.4 min., extract the mouse above the peak at 0.3 min. Double-click the data point in the
a spectrum from one of the and drag it to 0.4 min., then release. chromatogram.
peaks (MS) at or near 0.33 min. e On a peak near 0.33 min. extract a Click the data point in the
and then one of the valleys spectrum in any of the ways listed in chromatogram, then right-click
(MS/MS), using any one of the the Comments column. anywhere in the chromatogram.
options described under f Onavalley near 0.34 minutes, extract Click Extract MS Spectrum. The
Comments. a spectrum. Extract Spectrum dialog box is
After zooming in on the region g Click the Zoom Out icon, A, in the displayed. Make sure the
between 1.15 and 1.25 min., Chromatogram Results toolbar. sulfas_PosTargetedMSMS.d file
extract a spectrum fromone of  h Zoom into the region between 1.15 and is selected, and click Extract in
the peaks at or near 1.23 min. 1.25 min. the Extract Spectrum dialog box.
(not the valley yet) i Onapeaknear 1.23 minutes, extracta * Note that when you first extract a
Change the display to show at spectrum in any of the ways listed in spectrum, the MS Spectrum Results
least three spectra. the Comments column. (Do not extract window appears containing the
the valley spectrum yet.) spectrum, and the type of spectrum
j Ifnecessary, click the arrow next to and retention time appear under
the Maximum number of list panes User Spectra. All subsequent
icon in the MS Spectrum Results extracted spectra appear in both
toolbar, and select 3. places as well.
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments
5 Agilent MassHunter Qualitative Analysis B.05.00 - Defaultm ==
i File Edit View Find Identify Chromatograms Spertrs Method Wizards Actions Corfiguration Tosls Halp
izsdaga-FERY-o LRIEEAEMH LN ALl G EF K B
i ¥4 Data Navigator % ||# £\ Chromatogram Results x
Sert by Data File -g.aaﬂa@wwmoe 3 [] B A Ak 2 ] % B ] = Minvtes =
S P it Po
lr:a‘ %108 [+ TIC MS(all) sulfss_PosTargetedhSMS 4
184
16
14
121
3 [ sulfes. 1
£ [7] sulfas_PosTargetedMSHS d 0.84
) [7] User Chromstograms 06
[/ EEEIEEN 044
) [7] User Spectra 02l
[l + Sean (0.332 min) o
I?ﬂ+;m?lf"9mwm)tz"EDB1DD'>J 197 1175 118 1185 139 1185 12 1205 121 1915 122 1925 123 1935 104 1245 135 19% 1%
\TD +Scan (1.223 min) Counts vs. Acquisition Time (min)
cira
B i 1]| MS Spectrum Results x
@] 3 T o o
ie ot QFAHIC[EAD c 2z [m][E]E nlR]% b E =]
%105+ Sean (0.332 min) sulfss_PosTargetedMSMS 4
ol 210317
2]
154
: 3 T 56302652
{ [Z} Method Explorer: Defaultm x 054 29412791 | 992.00805
2 5 PSR B T URVE- i) B L L
= Chromatogram = :
%101+ Product lon (0.342 min) (279.08100(z=1] -> =) sulfas_PosTargeledMSMS d
[Iniegrate (MS) A 5 278 138
Intsgrate (MSMS) A .
Integrate (V) L 1
Integrate (GC) 2
1]
Integrate (ADC) .
Smocth L %105 +Scan (1,229 min) sulfas_PosTargetedMSMS d
Exclude Mass{es) . 31108083
Calculate Signal-to-Moiss .
Define Chromatograms ;
Adjust Delay Time A -
Extraction Data Format a 121 2‘-51 o7 2;;_1}5_’:‘ l 16 04 D274 643 1L3Er'1 922 01067
il 50 100 150 200 250 300 350 400 450 500 550 600 650 70D 750 800 850 900 950
v Counts vs. Mass-to-Chargs (miz)

Figure 28  The Qualitative Analysis program with MS Scan and Product lon spectra from the first peak and
MS Scan spectrum from the last peak
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Learn basics of qualitative analysis 1

Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions

Comments

3 Extract a product ion spectrum for
the last peak of the
sulfas_PosTargetedMSMS.d data
file.

View the Spectrum Preview
window.

Extract a spectrum from the
valley at RT 1.237 min.

Copy this spectrum to the User
Spectra folder.

Change the display to show 4
spectra.

Turn off Spectrum Preview.

a Clickthe Spectrum Previewicon, ;@ - When Spectrum Preview is enabled,
in the main toolbar. the system displays any
b On avalley near 1.23 minutes extract a manually-selected spectrum in the
spectrum. Spectrum Preview window but not
¢ Right-click the spectrum in the in the User Spectra section of Data
Spectrum Preview window, and click Navigator.
Copy to User Spectra. + With the Spectrum Preview window
d Select 4 for the Maximum number of open, Qualitative Analysis
list panes in the MS Spectrum Results overwrites the previous spectrum
window. when you extract a new spectrum.
e Close the Spectrum Preview window.  * Spectrum Preview mode is useful
when you quickly want to review
the spectra in your chromatogram
and save only a few of the spectra.
i /\ Chromatogram Results X

P2 et QEYC[EAC

3 rl] L A % 2[R % % B

=

Minutes

%108 |+ TIC MS(all) sulfas_PosTargetedMSMS.d

154
14

0.5

il

117 1175 10 1185 139 1195

12 1205 131 1215 122 1225 123 1233 124 1345

135 1355 136

Counts vs. Acquisition Time (min)

i 1l MS Spectrum Resulis
(2 et QEYC[EADC

x

4 (][] e 2 (B9 e ) =3

Figure 29

%103 +Scan (0.332 min) sulfas_PesTargetedMSMS.d
271.03176

2
121.05076 =
Ij i 22412791 1 \_ . 39007151

56303692
922 00805
. L

x101  +Product lon (0.342 min) (279.09100(z=1] -> ) sulfas_PosTargetedMSMS d

5] 2'-5T535
0

x103  +Scan (1.229 min) sulfas_PesTargetedMSMS.d

31108083
1 | 41402916

DJ 121.05107 22412840

50422747

643.13641 922 01067

x101 |+ Product lon (1.221 min) (285.02030[z=1] -> =) sulfas_PosTargetedMSMS d

80.94475 187

021 ZM.WJW 8

50 100 150 200 280 abo 350 400 450

500

550 600 650 700 750 800 50 900 950

Counts vs. Mass-to-Charge (miz)

Chromatogram Results and MS Spectrum Results windows

with product ion spectrum from the last peak in the chromato-

gram
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1 Learn basics of qualitative analysis

Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions

Comments

4 Extract a spectrum that averages
all points within a specified range
for the last peak for the
sulfas_PosTargeted.d data file:

Zoom out.

Use the Range Selecticon on the
Chromatogram toolbar.

Set the range across the entire
peak.

Extract the spectrum, using any
of the options listed.

a Click the Autoscale X-axis and Y-axis *
icon ¥ in the Chromatogram Results
toolbar to zoom out completely.

b Click the Range Selecticon |#+|on the
Chromatogram toolbar. .

¢ Click at about 1.21 minutes of the last
peak and drag over to about 1.229
minutes on the right.

d Extract the average spectrum using .
one of the options on the right.

e Click the down arrow next to the
Maximum number of list panes icon,
and select 2.

You can extract an average
spectrum by double-clicking the
selected range in the
chromatogram.

Or, right-click anywhere in the
chromatogram, and click Extract
MS Spectrum from the shortcut
menu. Then, click Extract.

Note that both the averaged MS
spectrum and averaged MS/MS
spectrum appear.

Counts vs. Acquisition Time (min)

; /\ Chromatogram Resuits -
ie ot QE# €A e 3 -[ClE AL LR % E S e =
x108 |+ TIC MS(all) sulfas_PosTargetedMSMS d
o
154
o
05
04 - : - - d - - : - - L : - . - - ; L - :
01 02 03 04 05 06 07 08 09 1 1.1 12 13 14 15 16 17 18 19 2

i 1ll MS Spectrum Resuts

P e tEE k]l e[ B)[m[H]E %] % % &l =)o

x103  + Scan (1.223 min) sulfas_Pos TargetedMSMS.d

2 311.08083

N

ol

al

o) 12105107 22412840 4096 50429747 B4313841 52201067

x10 1+ Preduct lon (1.221 min) (285.02090[z=1] -> **) sulfas_PosTargetedMSMS.d

80.94475 187.10121 284 1?313

]

3l

ol

al

(= T T T T T T T T T T T T T T T T T T T
50 100 150 200 250 300 30 400 450 500 550 600 660 7FO0O 750 800 850 900 950

Counts vs. Mass-to-Charge (miz)
Figure 30  Averaged spectra extracted from selected range for last peak

m
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Learn basics of qualitative analysis 1

Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions

Comments

5 Extract spectra that average the
ranges of peaks 1 and 4 together
for the sulfas_PosTargeted.d data
file.

Hint: Use the Range Select icon
and the Ctrl key to select the
Peak 1 range taken from the
halfway point.

Extract the spectra, using any of
the options on the right.

a Press and hold the Ctrl key.

b Click at about 0.3 min. on the left side
of the first peak and drag over to about
0.33 min. on the right, and release the
mouse.

¢ Release the Ctrl key.

d Extractthe averaged spectra using this
option or the one on the right:

Double-click inside the selected
range in either peak.

* Remember that the second peak
already has a range selected from
step 4.

+ To extract spectra, you can also
right-click anywhere in the
chromatogram and clicking Extract
MS Spectrum. The Extract
Spectrum dialog box is shown. Click
Extract.

* The range that you select is shown
in blue. When you use this range,
the range that is actually used is
shown in gray and the blue range is
removed.

¢ /\ Chromatogram Resulls -
ie ot QEHICI[EAIS C 3 c[o]E A s LR % % E s M =
x108 |+ TIC MSiall) sulfas_PosTargetedMSMS.d
.
15
1]
054
0] - - . - . . . - - ‘ : - . - . - - : -
01 02 03 04 05 06 07 08 03 11 12 13 14 15 16 17 18 189 2

Counts vs. Acquisition Time (mir)

i 1li MS Spectrum Resuits
iv et QBH C[xaloc

2 =[] i 1 I[Be] % % Bl =]

31108084
3l
2]
b e

0 L 23] ]| e

%103 |+ Scan (0.213-0.332, 1.210-1.268 min, 6 Scans) sulfas_PoesTargetedMSMS d

ST g 12600

822. DLDBQW

54 156.07637

N

3+ 108.04424

N

ol 311.08077
i o

x103 |+ Product lon (0.304-0.340. 1.202-1.276 min. 19 Scans) (285.02090. 311.08080. 271.03171. 279.09100 -> =) sulfas_PosTargetedMSMS d

.
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Figure 31
ranges.
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Counts vs. Mass-to-Charge (miz) .

P slo 250 sk

700 750 8o 0 oo sho

Averaged MS and MS/MS spectra created from multiple
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1 Learn basics of qualitative analysis

Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

6 Subtract a background spectrum a Under User Spectra in Data Navigator, + Note that at the end of this process,

every time you extract a peak right-click the spectra, and click all extracted peak spectra will
spectrum for an MS/MS EIC Delete. automatically have the designated
extracted from b Click Yes in the Delete message box. background spectrum subtracted.
sulfas_PosTargetedMSMS.d. ¢ Extract an integrated MS/MS EIC of

Delete any scans under User ions 279.09100 with an m/z range of

Spectra in Data Navigator. 100-300 (see “Task 11. Extract

Extract a background spectrum chromatograms (LC/MS and

thatis the average of a spectrum LC/MS/MS)" on page 42)

at the start of the peak and a d In Method Explorer, select Spectrum

spectrum at the end of the peak. > Extract (MS/MS).

Extract a peak spectrum fromthe e Click the Peak Spectrum Extraction

integrated peaks. (MS/MS) tab, if not visible.

f Under Peak spectrum background,
click Average of spectra at peak start
and end.

g Inthe Chromatogram Results toolbar,
click the Peak Select icon.

h Select the peak at 0.8 min.

i Right-click and click Extract Peak
Spectrum.

b6 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis 1

Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments
Achrmmlm_pmﬂmﬂs x
i e QB W CI[SMa 0 3 -] ei[I]A %L [%]% % B Mine =

x10% + TIC MS(all) sulfas_PosTargetedMSMS.d
D414 +
D,\WAMMMMWAMMMWMMMMMWMMMMMMAMMWJ
%103 |+ EIC Product lon (279.09100(z=1] -> 100.00000-300.0000) sulas_Pos TargetedhSHIS o
0- ‘ 1
0h 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time (min)
{ [/ Method Editor- Exiract (MSMS) * ||} ]| MS Spectrum Resulls x
£ (9) Bxtroct Peak Spectrum -| (3} | 4~ | Methodkems~ | 02 G [ 2 & ¢ |Q B &/ € [%]alo
& Peak Spectrum Exraction (MS/MS) | Peak Location | Peak Fiters | Charge State\ %104 |+ Product lon (0 771-0.829 min, 4 Scans) (279.09100[z=1] -
Spectra to include 3.84
() At apex of peak 3.6 186.03301
@ Average scans > 10 % of peak height g;:
TOF specira 3
Exclude if above 100 % of saturation 28
25
@ In the miz ranges used in the chromatogram 2.4
) Anywhere 224
2_
() In these miz ranges 1.8
16
MNever return an empty spectrum 144
Peak spectrum background 1.2
1_
MSIMS [ﬂveqage of spectra at peak start and end ']A 0.2
Time range: 0.000 gi:
024 |
D’ = T T T T T T T T
100 200 300 400 500 60D 700 80D
Counts vs. Mass-to-Charge (miz)
Figure 32  Product ion (MS/MS) spectra with background subtracted
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1 Learn basics of qualitative analysis

Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions

Comments

7 Extract an MS/MS EIC Product lon
chromatogram specifying the
product ions 186.03396 and
156.07760.

Do not integrate when the
chromatogram is extracted.

a
b
c
d

-

Right-click the Product lon spectrum.
Click Extract Chromatograms.

From the Type list, select EIC.

Clear the Integrate when extracted
check box.

From the MS level list, select MS/MS.

Select Any for the Precursor ion m/z.
Type 186.03396,156.07760 into
the m/z values box.

Mark the Merge multiple masses into
one chromatogram check box.

Click OK.

* You separate multiple m/z values
with a comma.

* If you type a single m/z value, then
it is changed to a range
automatically by using the Single
m/z expansion range for this
chromatogram parameters that are
entered on the Advanced tab.

sulfa
sulfa

Figure 33

ions

Extract Chromatograms @
List of opened data files
‘-.‘: Type: [EIC v] m Integrate when A
sulfas_Pos TargetedMSMS.d ’ extracted
A MS Chromatogram |Ad\ranced | Excluded Masse5|
MS level: MSMS w|  Folariy:
Scans: [Pmdud ion v]
Precursor ion miz:  Any - A
miz value(s): 186.03396, 156.07760 A
Merge multiple masses into one chromatogram A&
[ ok ][ cancel |

Extract Chromatograms dialog box for EIC based on product
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments
EAChmmatongemils =
i e QB W CI[SMal0c 3l W[I]A K E[R|% % B S Vi =]

x10% +TIC MS(all) sulfas_PosTargetedMSMS.d

DJWMMAWMMMAAAAMMANMMAAAN%NWAWWNWAWAAAMAMMMAMM

x103 + EIC Product lon (279.09100[z=1] -> 100.00000-300.00000) sulfas_PosTargetedMSMS d

+EIC Product lon (™ -> 156.07760. 186.03396) sulfas_PosTargetedMSMS.d
DJ e L

.....“M“‘ M

01 02 03 04 05 06 07 08 09 1 11 12 13 14
Counts vs. Acqguisition Time (min)

Figure 34  Product lon EIC

8 Extract an MS/MS EIC using the a
product ion spectra, 279.091-> **

In the MS Spectrum Results window,
select a range around the 279.09079

A separate chromatogram is
extracted for each range in the
spectrum.

The product ion range is set to the
range selected in the MS Spectrum
Results window.

Expanded titles are enabled in

- the Chromatogram Display

Options dialog box. The

expanded title includes
ionization, fragmentor voltage
‘ and collision energy.

from Step 6. peak.
b Press and hold the Ctrl key. .
¢ Select a range around the 186.03301
peak.
d Right-click the spectrum and click
Extract EIC > Over Selected Ranges.
i /\ Chromatogram Resuits
ie ot QA Mo c 3-\'«‘_@_&5\%%%;3\» Minutes =
x104 +ES| EIC Product lon Frag=125.0V (= -> 156.07760, 186.03396) sulfas_PosTargetedMSMS.d
1] Ly
DJ .. | I, N
x104 |+ES| EIC Product lon Frag=125.0vV CID@18.0 (279.09100[z=1] -> 174.75795-195.63459) sulfas_PosTargetedMSMS.d
| A\
x104 |+ESI EIC Product lon Frag=125.0v CID@18.0 (279.09100[z=1] -> 260.87407-294.79860) sulfas_PosTargetedMSMS.d
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 2

Counts vs. Acquisition Time (min)

Figure 35

Product lon EIC created directly from the Product lon spectrum
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1 Learn basics of qualitative analysis

Tasks for MS and UV Data

Task 14. Extract chromatograms (MS and UV)

In this task, you extract MS and UV chromatograms from a data file.

Task 14. Extract chromatograms (MS and UV)

Steps

Detailed Instructions

Comments

1 Extract UV chromatograms (DAD1
and ADC1) from the
sulfas_PosMS.d data file.

Hide all data files except
sulfas_PosMS.d

Delete all chromatograms except
the TIC Scan.

Extract the DAD1 chromatogram.
Extract the ADC1 chromatogram.

Change the number of panes
visible to 3.

Cc

In the Data Navigator window, clear
the check boxes for the data files
except for sulfas_PosMS.d.
Mark the check box for the
sulfas_PosMS.d data file.
Delete all chromatograms except the
TIC Scan.
Open the Extract Chromatograms
dialog box, using the option below or
one of the options to the right:

Click Chromatograms > Extract

Chromatograms.
In the List of opened data files, click
sulfas-PosMS.d.
In the Type list, click Other
chromatograms.
In the Detector combo box, select
DAD1.
Click OK.
Open the Extract Chromatograms
dialog box.
In the List of opened data files, click
sulfas-PosMS.d.
In the Type list, select Other
chromatograms.
In the Detector combo box, select
ADC1.
Click OK.
Make sure the Maximum number of
list panes is set to 3 in the
Chromatogram Results toolbar.

You can also extract
chromatograms in one of the
following ways:
Right-click the chromatogram,
and click Extract
Chromatograms.
From the Data Navigator window,
highlight the TIC Scan for
sulfas_PosMS.d. Then,
right-click the TIC Scan and click
Extract Chromatograms.

* Note that you can also choose to

have the extracted chromatogram
automatically integrated after
extraction.
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Learn basics of qualitative analysis

Task 14. Extract chromatograms (MS and UV) (continued)

Steps Detailed Instructions Comments

Extract Chromatograms
List of opened data files
sulfas_PosAutoMSMS.d

T —

Detector: [DAD1

<A Tyee [Sona v]A

:Sig=272.16 Ref=260.100

Figure 36  The Extract Chromatograms dialog box
with Type Other Chromatograms.

i [\ Chromatogram Results

(2o 1 GEHIC[RAI0 e 3L % L[] % % E =
%108 +ESI TIC Scan Frag=125.0V sulfas_PosMS.d
| AN
DAD1 - A:Sig=272,16 Ref=360,100 sulfas_PosMS.d
o I, N T
x101 [ADC1- A:ADC1 sulfas_PosMS.d

o I N . A

01 02 03 04 05 06 07 08 03 1 11 12 13 14 15 16 17 18 19 2
Response vs. Acquisition Time (mir)

Minutes =

Figure 37  Chromatogram Results window with the DAD1, the ADC1,

and the original TIC
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1 Learn basics of qualitative analysis

Task 15. Interactively integrate a chromatogram (UV) and calculate
System Suitability values (MS and UV)

In this task, you learn different ways to interactively integrate a
chromatogram, change integration parameters to modify the results and view

the signal-to-noise ratio for each peak. You also learn how to enable System

Suitability calculations.

Task 15. Interactively integrate a chromatogram (MS and UV)

Steps Detailed Instructions

Comments

1 Integrate the sulfas_PosMS.d UV
chromatograms, using any of the
options listed at right.

Highlight the DAD1 and ADC1
chromatogram.
Integrate the chromatograms.

a Highlight the DAD1 and ADC1
chromatograms.

b Integrate the sulfas_PosMS.d UV
chromatograms, using any of the
following options.

From the main menu, click
Chromatograms > Integrate
Chromatogram.

Highlight the chromatogram. Then,
right-click the chromatogram, and
click Integrate Chromatogram.

In Data Navigator, highlight DAD1
and ADC1 in the sulfas_PosMS.d >

User Chromatograms section. Then,

right-click either chromatogram and
click Integrate Chromatogram.
¢ If needed, highlight the MS
chromatogram and integrate.

+ The integration uses the General

Integrator, because that is the
integrator selected in the method
default.m. You can change this
value in the Chromatogram >
Integrate (UV) > Integrator tab.

If the Chromatogram > Integrate
(UV) section is not available, then
you need to mark the UV check box
in the User Interface Configuration
dialog box.

Note that the integration with
default parameters is detecting very
small peaks.
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Task 15. Interactively integrate a chromatogram (MS and UV) (continued)

Steps

S

Detailed Instructions Comments
i /\ Chromatogram Resulis x
iewzlaByCEaloc = bEA % F% %] m Mo =3
X108 +ESI TIC Scan Frag=125.0V sulfas_PosMS d
1 s 0791 1285
5 i 0518 jk
v DAD1 - ASig=27 1. Ref=360,100 sulfas_PosMS.d
GAZ | 0465 0735 7\1
x107 ADCT- AADCT sulfas_PeshS.d
Jmﬂ 0472 0743 1}@
0,108
5
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2

Response vs. Acquisition Time (min)

romategram

i Extenct Deak Spectin

Figure 38  One of the shortcut menus in the Data Navigator and integrated sulfas_PosMS.d chromatograms

2 Enable system suitability a From Method Explorer, select * Note the blue triangle that appears
calculations for UV Chromatogram > Integrate (UV) to when you change a setting from the
chromatograms. display the Integrator tab. value that is saved in the current

b Click the Suitability tab.
Mark Enable system suitability
calculations.

d Select the United States
Pharmacopoeia (USP).

e Inthe Column void time box, type
0.15.

f Inthe Column length box, type 5.

method. When you save the
method, the triangles disappear.

» The algorithms that are used to set
several of the columns in the
Integration Peak List change,
depending on the selected
pharmacopoeia. See the online Help
for more information.

i [5 Method Editor: Integrate (UV)
i (b) Integrate Chromatogram ~| (3} | ¥ » (4 | MethodItems - | (=

i

Integrator| A Sutabiity | Peak Fiters | Results |

System suitablty calculations
Enable system suitability calculations A
[united States F

Pharmacopoeia: (USP) -

557
5A

Column void time: min

Column length: om

Figure 39

Chromatogram > Integrate (UV) Suitability tab
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1 Learn basics of qualitative analysis

Task 15. Interactively integrate a chromatogram (MS and UV) (continued)

Steps Detailed Instructions Comments
3 Reintegrate the chromatogram. * Click the Integrate Chromatogram
icon (¥ on the Method Editor toolbar
to integrate using the new setting.
4 View the system suitability a Click View > Integration peak list. + The system suitability calculations
calculations. b Right-click the header of the are included in the Integration Peak
Open the Integration Peak List Integration peak list window and click List table.
window. Floating. » These values include k', Tailing

Review the values for the noise ¢
region, and calculate the
signal-to-noise ratio for the
integrated peaks. d

Right-click the column header of any
column that you do not want to see
and click Remove Column.

Right-click any column header and
click Add/Remove Columns to change
the columns that are visible.

factor, Plates, Plates/M, and
Symmetry.

You can also enable system
suitability calculations for an MS,
an MS/MS and a GC
chromatogram.

i /i Peaks: DAD1- A:Sig=272.16 Ref=360,100

x

Peak RT Area Height ‘wiidth Symmetry K Plates Plates/M Resclution  Tailing factor
[

2 0.185 103 061 0.057| 3.14 02 266 5320 48 07
3 0214 045 046 00281 04 1325 26500 08 1

4 0272 439 29 0.083| 0.45 08 215 16300 19 17
5 0465 488 202 0.169| 0.18 21 1692 33840 486 34
6 0676 0.81 025 0.09%5|1.77 35 334 6620 22 08
7 0735 35 mn 0.08| 0.62 39 4688 93760 06 13
2 1172 472 137 0.085| 0.58 6.8 19207 384140 1.4 15

Figure 40 Integrated Peaks table with system suitability values

5 Restore the settings for the default a
method, and close the Method
Editor window and the Integration
Peak List window.

To cancel your changes and restore
the values from the default method,
click the Restore to last saved values
from file icon ﬂon the Method
Editor toolbar.

b Close the Method Editor window.
Right-click the title of the Integration
Peak List window and click Floating.

d Click View > Integration Peak List.

* When you click the Floating

command in the shortcut menu the
second time, the Integration Peak
List window is docked where it was
originally.
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Learn basics of qualitative analysis 1
Task 16. Extract spectra from a chromatogram (UV)
In this task, you extract a spectrum from exactly where you specify in the
chromatogram. The Qualitative Analysis program can extract a UV spectrum
from a specific data point, extract an averaged UV spectrum from an average
of multiple data points or ranges, or extract a Peak Spectrum.
Task 16. Extract spectra from a chromatogram (MS and UV)
Steps Detailed Instructions Comments
1 Extract spectra on specific data a Delete the ADC1 chromatogram. * You cannot extract spectra from an
points for the peak at 0.27 minutes b Click the Autoscale X-axis and Y-axis ADC chromatogram.
and the last peak (1.22) of the icon ¥ in the Chromatogram Results ~ + When you zoom, make sure the
sulfas_PosMS.d data file. toolbar to zoom out completely. AutoScale Y-axis during Zoom icon,
Delete the ADC1 chromatogram. ¢ Click the Range Selecticon |i| on the is “on”. The background of the
After zooming in on the region Chromatogram Results toolbar. icon is orange when it is “on”.
between 0.17 and 0.31 minutes, d Highlight the DAD1 chromatogram. * You can extract a spectrum in any of
extract a spectrum from the peak e To zoom in to the first peak, right-click the following ways:
ator near 0.27 minutes using any the mouse above the peak at 0.2 min. Double-click the data point in the
one of the options described and drag it to below the curve at 0.31 chromatogram.
under Comments. minutes, then release. Click the data point in the
Open Spectrum Preview. f Onthe peak near 0.27 minutes, extract chromatogram, then right-click
After zooming in on the region a UV spectrum using one of the anywhere in the chromatogram.
between 1.1 and 1.3 minutes, methods in the Comments column. Click Extract UV Spectrum. The
extract a spectrum from the peak g Click the Zoom Qut icon, h“ in the Extract Spectrum dialog box is
at or near 1.17 minutes. Chromatogram Results toolbar. displayed. Make sure the
Copy this spectrum to the User ~ h To open Spectrum Preview, click the sulfas_PosMS.d file is selected,
Spectra section. Spectrum Preview icon, @ and click Extract.
Change the display to show at i Zoom into the region between 1.1and + Note that when you first extract a
least two spectra. 1.3 min. spectrum, the UV Spectrum Results
j Onthe peak near 1.17 min. extract a window appears containing the
UV spectrum. The spectrum is shown spectrum, and the type of spectrum
in the Spectrum Preview window. and retention time appear under
k Right-click the spectrum, and click User Spectra in the Data Navigator.
Copy to User Spectra. The Spectrum * When Spectrum Preview is enabled,
Preview window is tabbed with the UV the system displays any
Spectrum Results window. manually-selected spectrum butitis
I If necessary, click the arrow next to not kept in the User Spectra section.
the Maximum number of list panes + With Spectrum Preview open,
icon in the UV Spectrum Results Qualitative Analysis overwrites the
toolbar, and select 2. previous spectrum when you
m Close the MS Spectrum Results extract a new spectrum.
window.
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Task 16. Extract spectra from a chromatogram (UV)

Task 16. Extract spectra from a chromatogram (MS and UV) (continued)

Steps Detailed Instructions Comments

g Configuention Taols: Help
24~ } L

Il E

i = TIC Sean L
B/, DADT - ASig=272.16 Ref=360.100
Uses Specira 1

DADT - ASig=272, 16 Refa250, 100 sulfss_FesMSd

e
- I¥] salins_PraTargetedMEMS o

| { /J’

11 112 113 LM L5 106 |.|?Hns 119 12 12 12 15 1M 15 1% 15 18 18

paponan vn Acquisifion Time (min)

2

Integrale (ADC) &0 JUV {1171 min) sulfas_PosMS.d

Adjust Delay Time A o - — e

Extiscyon Dala Fermal I I T T I EE EE E T T
Al vs. Wevelencth (nm) |
ST e g

Figure 41  Main window with extracted UV spectra from two integrated peaks in the sulfas_PosMS.d file
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Task 16. Extract spectra from a chromatogram (MS and UV) (continued)

Steps

Detailed Instructions

Comments

2 Extract a spectrum that averages
all UV points within a specified
range for the last integrated UV
peak for the sulfas_PosMS.d data
file:

Delete any existing User Spectra.

Zoom out of the chromatogram.
Turn off Spectrum Preview.

Use the Range Selecticon on the
Chromatogram toolbar.

Set the range from the halfway
point on the left to the same
point on the right of the peak.
Extract the spectrum, using any
of the options listed.

a Highlight the User Spectra to be
deleted (Use Ctrl).

b Right-click the selected User Spectra,
and click Delete.

¢ Click Yes in the Delete dialog box, if it
is displayed.

d Click the Autoscale X-axis and Y-axis
icon 7 to zoom out completely.

e Click the Spectrum Preview window,
then close the window.

f Clickthe Range Selecticon
Chromatogram toolbar.

g Click at the halfway point on the left
side of the last integrated peak in the
DAD1 chromatogram and drag over to
the halfway point on the right.

h Extract the averaged spectrum using
the option below or on the right.

Right-click anywhere in the range of
the peak, and click Extract UV
Spectrum from the shortcut menu.
Click Extract in the Extract
Spectrum dialog box.

i /' Chromatogram Results
%108 +ESI TIC Sean Frage128 OV aulfaa_PasMS d

Ir 1518 A,

* You can also extract an average
spectrum by double-clicking the
selected range in the
chromatogram.

* You can change whether or not you
are asked to confirm every time you
delete a chromatogram or spectrum
by using the Message Box Options
dialog box. This dialog box is
displayed from the Tools >
Message Box Options command.

+ The Extract Spectrum dialog box is
only shown if more than one data
file is loaded.

A NN TR N PN N g ] [ P 8 R TR =

138
I
b

I

7 08 09 1

12 13 14 15 15 17 18 13 F

Resporse va Acquisiticn Time (min)

} ™ UV Spectrum Resulls

ie ot a@ufEaoc
*107  UV(1L1631.184 man) sullas_PosMS.d
15

2 [l =

20 2o 20 20 250 280 2o 2k

Figure 42

EECED
mAl vs. Wavelength (rer)

BT T T T )

Average spectrum extracted from selected range for last peak
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Task 16. Extract spectra from a chromatogram (MS and UV) (continued)

Steps

Detailed Instructions

Comments

3 Extract a UV peak spectrum in

sulfas_PosMS.d.
Delete any scans under User
Spectra in Data Navigator.
Integrate the DAD1
chromatogram.
Extract a peak spectrum from the
third integrated peak.

a Under User Spectra in Data Navigator,

highlight the User Spectra to be
deleted.

b Right-click the spectra, and click
Delete.

¢ Click Yes.

d Highlight the DAD1 Chromatogram.

e Click Chromatograms > Integrate
Chromatogram.

f Click the Peak Selecticon in the
Chromatogram Results toolbar.

g Click the third integrated peak (at
0.272 minutes) in the DAD1
chromatogram.

h Right-click the peak and click Extract
Peak Spectrum.

[\ Chromalogram Resulls

3 ) o] 2% o8P 96 % 1) =

Minutes -l 4

ie e QE M E[Aao e

W E  +ESITIC Scan Frag: ufss_PosMS.d

08 039

Response vs. Acquisition Time (min)

13 14 15 16 17 18 13 2

QB M[Ea o Ml =3

UV {0 2680 302 min) sublas_PeaMSd Subsract

210 20 23 40 230 X0 20 O 300

Figure 43

4 Close all three data files.

0 30 30 M0 B0 W0 30 0 30 40

290 3
mill s \avelength {nm)

Integrated DAD1 chromatogram and UV Peak Spectrum

a Click File > Close All.
b Click No when asked to save the
results.

+ Extracted peak spectra are always
put into either the UV Spectrum
Results window or the MS
Spectrum Results window, even if
the Spectrum Preview window is
open.
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Tasks for GC-MS data

Learn basics of qualitative analysis 1

Task 17. Configure User Interface for GC

In this task, you switch to the General workflow. This is the only workflow that
supports analyzing GC/MS data. Then, you open the User Interface
Configuration dialog box and mark the appropriate check boxes for a GC QQQ

system.

Task 17. Configure User Interface for GC

Steps Detailed Instructions

Comments

1 Open the Qualitative Analysis a
program.

2 Switch to the General Workflow. a

Double-click the Agilent MassHunter -
Qualitative Analysis icon .

The system displays the Open Data

Files dialog box.

Click Cancel in the Open Data Files

dialog box.

Click the Configuration > Configure .
for Workflow > General command.

Click the Load workflow’s default
method button and the Load

workflow's default layout button. .
Click OK.

Click the List Mode icon < in the
Chromatogram Results toolbar.

You can get help for any window,
dialog box, or tab by pressing the
F1 key when that window is active.

If the Data Acquisition program for
GC-QQAQ is installed on the same
computer, the software configures
the User Interface automatically.
By default, chromatograms are
overlaid. For these examples, the
chromatograms are shown in List
Mode.
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Task 17. Configure User Interface for GC

Steps Detailed Instructions Comments
3 Configure the user interface to a Click Configuration > User Interface  + You change which commands are
show GC features only. Configuration. available in the User Interface
b Under Separation types, only mark the Configuration dialog box.
GC check box. + If a feature is not visible, it probably

¢ Under lonization type, mark the El or
other "hard” ionization technique
check box. Clear the Cl, APCI, ESI,
MADLDI or other “soft” ionization
technique check box

d Under Mass accuracy, clear the
Accurate mass (TOF, Q-TOF) check
box. Mark the Unit mass (Q, QQQ)
check box.

e Under Optional software features,
clear the Peptide Sequence Editor
check box and the BioConfirm
Software check box.

f Under Non-MS detectors, clear the UV
and ADC check boxes.

g Mark the Show advanced parameters
check box.

h Click OK.

User Interface Configuration (==

Mark all of the following that apply to the data you wish to analyze. Your choices control the tocls
that are enabled as well as the initizl values for some parameters in the default method.

Separation types Mass accuracy
GC T Other (for example, CE) A& Unit mass (@, GQQ)
[ILC A [C] None (for example, infusion) A [] Accurate mass (TOF, Q-TOF) A

MS levels
MS (any)

MS/MS (QQQ. Q-TOF)

lorization type
El or other “hard” ionization technigue

€I, APCI, ESI, MALDI or other "soft”
I ionization technique: 4

Nor-MS detectors

Euw A
FAC A

Optionl software features

] Peplide Sequence Editor A

Other
Show advanced parameters

oo |

Figure 44  Configuring the user interface for a GC Triple Quadrupole

was hidden when a check box was
cleared in the User Interface
Configuration dialog box.
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Task 18. Extract chromatograms from a GC/MS data file
In this task, you extract one BPC chromatogram from a GC/MS data file. You
also extract an EIC chromatogram from two GC/MS/MS data file.
Task 18. Extract chromatograms from a GC/MS data file
Steps Detailed Instructions Comments
1 Open the three example GC data a Click File > Close All. + First, close any other data file that
files. b Click No in the Save dialog box. was loaded.
Open the data files, Pest - 200 - ¢ Click File > Open Data File. * The Pest - 200 -Scan.D file contains
Scan.D, Pest - STD 200 MRM.D, d Go to the folder \MassHunter\Data\ MS (GC/MS) data, and the Pest -
and Pest Strawh-01 SPIKED 1 GC or the folder where the example STD 200 MRM.D and Pest
ppb - 1 ulinj.D in the folder files are located. Strawb-01 SPIKED 1 ppb - 1 ul inj.D
\MassHunter\Data\GC, or in e Select the three data files. files contain both MS and MS/MS
the folder where you copied f Clear the Load result data check box. (GC/MS) data.
them. g Click Open. * You can get help for any window,
dialog box, or tab by pressing the
F1 key when that window is active.
2 Configure the user interface to + Follow the instructions in “Task 17.
work with GC data. Configure User Interface for GC” on
page 69.
3 Extract a BPC for the GC/MS data  a In the Data Navigator, mark the check  * You can also extract
in the Pest - 200 - Scan.d data file. box for Pest - 200 - Scan.d and clear chromatograms in one of the
the check boxes for the other data following ways:
files. Right-click inside the
b Open the Extract Chromatograms chromatogram, and click Extract
dialog box, using the option below or Chromatograms.
one of the options to the right: From Data Navigator, click one of
Click Chromatograms > Extract the chromatograms in the User
Chromatograms. Chromatograms section, then
¢ In the List of opened data files, click right-click and click Extract
Pest - 200 - Scan.d, if necessary. Chromatograms.
d Select BPC for the Type. * You can also extract
e Click OK. chromatograms based upon a mass
spectrum.
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Task 18. Extract chromatograms from a GC/MS data file (continued)

Steps Detailed Instructions Comments

Extract Chromatograms ==
List of opened data files

el e

SPIKED 1ppb-1ul| % A [ exracied
A WS Chromatogram | Advanced | Bxcluded Masses |
1S level: (a v Poluity. [Posive ~]A
sors
miz of interest: Ay
miz valuels)

Fh m »

Figure 45 The Extract Chromatograms dialog box

¢ /\ Chromatogram Resulis

(e o tlaB W [Ealoe 2= PiI]A %A% % H S M =)

%107 +EITIC Scan Pest- 200 - Scan.D
154

2 pd
1

054
04

%108 |+EI BRC Sean Pest - 200 - SeanD

i 4 5 6 7 & & W 1T 12 13 14 15 1 17 18 18 20 21
Counts vs. Acquisition Time (min)

Figure 46 TIC and BPC for GC/MS data file
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Task 18. Extract chromatograms from a GC/MS data file (continued)

Steps

Detailed Instructions

Comments

4 Extract the 160 -> 133 EIC from the
MS/MS data files.
This time choose to integrate the
extracted chromatogram.

a Inthe Data Navigator, mark the check + To select multiple files, you press
box for Pest - STD 200 MRM.d and the Ctrl key or the Shift key while
Pest Strawb-01 SPIKED 1 ppb - 1 ul selecting additional files.
inj.D and clear the check box for Pest - When you first select EIC, a red
200 - Scan.d. error warning icon is shown next to

b Open the Extract Chromatograms the m/z value(s) text box. This error
dialog box: icon is removed when you enter an

Click Chromatograms > Extract m/z value.
Chromatograms. In the m/z value(s) text box, you

¢ Inthe List of opened data files, click can also type a range (for example,
Pest - STD 200 MRM.d and Pest 100 - 300)or multiple values
Strawb-01 SPIKED 1 ppb - 1 ul inj.D, if (for example, 133, 139).
necessary. If you type a single m/z value, it is

d Select EIC as the Type. automatically converted to a range

e From the MS Level list, select using the parameters on the
MS/MS. Advanced tab.

f From the Scans list, select Multiple
reaction monitor.

g From the Precursor ion m/z, select
160.

h Inthe m/z value(s) box, type 133.

i Mark the Integrate when extracted
check box.

j Clear the Do cycle sum and Merge
multiple masses into one
chromatogram check boxes.

k Click OK.

Extract Chromatograms =
A MS Chromatogram | Advanced | Excluded Masses|
MSlevel [MsMs  ~]A  Polarity: [Postive +|
Scans (ke reachonmerier——~]A
Precursor ion miz: 160.0 ~ A
miz value(s) 133 A
[[] Docycle sum A
[7] Merge multiple masses into one chromatogram
Concel

Figure 47

The Extract Chromatograms dialog box
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alysis

Task 18. Extract chromatograms from a GC/MS data file (continued)

Steps

Detailed Instructions

Comments

5 Change the plot display options to
not label the Time segment
markers.

a Click Configuration > Chromatogram
Display Options.

b Click Line for the Time segment
markers.

¢ Clear the Expanded check box.

d Click the OK button.

* You can customize how
chromatograms are displayed in
many different ways by modifying
values in this dialog box.

Chromatogram Display Options ==
A Chromatogram | Common
Retention time units @ Minutes ©) Seconds ) Scans
Digits after the decimal: I (Retention time values)
Maximum number of panes: 2
Plctlnes
Peak Iabels: [Retention Time - [Compound Label -
Label top plot enly [7] Vertical labels
[T Allow overlap vith other labels
Plat titles: Expanded (with icnization, fragmenfor voltage and cellision energy)
Integration results Peak fill [] Baseline calculation points
[T Peak end markers Peak baselines
Peak highlighting Arrow Lines v Bold
Time segment markers ©) None 7 Labeled line
SNR results Show in fitle Bold noise regions
[ oKk ][ caneel |[ Defaut |

6 Display all four chromatograms
from the MS/MS data files at the
same time.

+ Select 4 in the Maximum number of
list panes box in the Chromatogram
Results Toolbar.

The example data files have many
time segments. You remove the labels
from the Time segment markers by
clicking the Line button.

ol [N N I

P N e e T

x1D»“J+E\ EIC MRM CID@™ (160.0 -> 133.0) Pest - STD 200 MRM.D

0

Ll L) e |

=104

ol L

+EITIC MRM CID@™ (= -> ™) Pest Stravt-01 SPIKED 1 ppb - 1 ul inj D

Y o P T

0

x]D2J+E\ EIC MRM CID&™ (160.0-> 133.0) Pest Strawb-01 SPIKED 1 ppb - 1ul inj.D

= |
4 15

3 4 5 6 7 8 9

10 1 12 13 16 7 18

Counts vs. Acquisition Time (min)

Figure 49

i /\ Chromatogram Resulis x
;.-»:\Qwwmgchj@l@.&.m@@u — — - -
x105 +EI TIC MRM CID@™ [** > ) Pest - STD 200 MRM.D Maximum number of list panes box

The two EIC MRM chromatograms
are integrated when they are
extracted.

TIC MRM Chromatograms and EIC MRM Chromatograms for MS/MS data files
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Task 19. Interactively integrate a GC/MS chromatogram

In this task, you learn different ways to integrate a chromatogram, change
integration parameters to modify the results and calculate the Signal-to-Noise
for the integrated peaks for MS/MS data.

Task 19. Interactively integrate a chromatogram (GC/MS)

Steps Detailed Instructions Comments
1 Integrate the TIC Scan a Mark the Pest-200 - Scan.D lineinthe <+ Note that the program integrated
chromatogram for the Pest - 200 - Data Navigator window. practically all the peaks in the
Scan.d data file, using any of the b Highlight the TIC Scan chromatogram, chromatogram.
options listed at right. and use one of the following * You select the integrator to use for
commands: MS data, MS/MS data, UV data and
From the menu bar click ADC data in the Method Editor
Chromatograms > Integrate window.
Chromatogram. * This chromatogram is an MS
Right-click anywhere in the chromatogram, so the values that
chromatogram window, and click are set in the Integrate (MS) section
Integrate Chromatogram. of the Method Editor are used when
In the Data Navigator window, integrating this chromatogram.

select sulfas_PosTargetedMSMS.d
> User Chromatograms > TIC
Scan, then right-click the TIC Scan
and click Integrate Chromatogram.

2 Display only two chromatogramsat * Select 2 in the Maximum number of
the same time. list panes box in the Chromatogram
Results Toolbar.

¢ /\ Chromatogram Resulls x
i 0t QB [5al0 ol TT)eiIlh &8 % % E = e =) Many small peaks

X107 LEI TIC Scan Pest - 200- ScanD .
1542291 25 16.858 20288 are mtegrated.

4007
11.400

13432 14538 20145
|

%108 +EI BPC Scan Pest - 200 - ScanD

24
14
od

iF 5 6§ 7 &8 8§ ot 1t 1’3 & % 1 17 1 18 2 2
Counts vs. Acquisition Time (mir) .,

Figure 50 Integrated TIC Scan Chromatogram with many small peaks
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Task 19. Interactively integrate a chromatogram (GC/MS) (continued)

Steps

Detailed Instructions

Comments

3 Change the threshold to integrate
fewer peaks.
Change the threshold to retain
only the three largest peaks.

From the Method Explorer window,
click Chromatogram > Integrate (MS)
to display the Integrate (MS) tab.
Click the Peak Filters tab.

Under Maximum number of peaks,
mark Limit (by height) to the largest,
and type 3.

{ [Z7 Method Editor: Integrate (MS) x
: (B) Integrate Chromatogram = | {3} | € ~ £ | MethodItems ~ | (= g
tegrator | Sutabiity | & Peak Fiters | Resuts

Filter on

*) Peak height @ Peak area

Area fiters

[E] Absolute area = 10000]  counts

Relative area >= 1000 % of largest peak

Maimum number of peaks

Limit (by height) to the largest A 1A
Figure 51

d Click the (I} button on the Method
Editor toolbar to integrate using the
new setting.

4 Reintegrate the chromatogram

i /\ Chromatogram Results x
AN ogs

(e e QB C[Eaoc 2 o) w[EA K% 2% % R e

%107 |+EI TIC Scan Pest - 200 - Scan. D
151

Minutes

16.858 20.886

Dbt i v

106 +EI BPC Scan Pest - 200 - Scan.D

24
14
od

34 5§ 6 7 & § N 2 13 1 1 1 17 18 18 20 2
Counts vs. Acquisttion Time (min) o

Figure 52

* Note the blue triangle that appears
when you change a setting from the
value saved in the current method.
When you save the method, the
triangles disappear.

Peak Filters tab with Limit (by height) to the largest marked

* Note that only the three largest
peaks are now integrated.

Integrated TIC Scan chromatogram when limiting the number of peaks
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Task 19. Interactively integrate a chromatogram (GC/MS) (continued)

1

Steps Detailed Instructions

Comments

5 Integrate the TIC MRM and EIC a Inthe Data Navigator window, select
MRM chromatograms for the Pest the TIC MBRM for the Pest - STD 200
- STD 200 MRM.D data file. MRM.d data file. Press Ctrl and click
the EIC MRM chromatogram.
b Use one of the following commands to
integrate the chromatograms.
From the menu bar click
Chromatograms > Integrate
Chromatogram.
Right-click anywhere in the
chromatogram window, and click
Integrate Chromatogram.
In the Data Navigator window,
right-click the highlighted
chromatograms and click Integrate
Chromatogram.

i /A Chromatogram Resulis x
ia e 3G EH C[R]Alo e oo i[EA A 2 B% e E] e Mintes =
24m

109 |+€1 TIg MRM CID@™ (= > ) Pest - STD 200 MAW.D
i 53
b SCA: ‘ l
10872
! i Ju L Al
X105 |+E1 EIC MRM CID@" (1600 > 133.0) Pest - STD 200 MRM.D

2
I 4 3 8 7 $ o n 1 1B o B % 17 & W® D A
Counts vs. Acaquisition Time (min) o

5

352
L )

1

o4

Figure 53  Integrated MRM chromatograms

6 Select the MS/MS (GC) a From the Method Explorer window,
integrator. Change the filter to only select Chromatogram > Integrate
accept peaks with an absolute (MS/MS).

height greater or equal to 10,000. b

¢ Click the Peak Filters tab.

d Under Filter on, click Peak height.

e Under Height filters, mark the
Absolute height check box.

f Type200000 asthe Absolute
height.

Select MS/MS (GC) as the Integrator.

+ Press the Ctrl key to highlight more

than one chromatogram in the Data
Navigator window.

Note that the program integrated
practically all the peaks in the
chromatogram.

These chromatograms are MS/MS
chromatograms, so the values that
are set in the Integrate (MS/MS)
section of the Method Editor
window are used when integrating
this chromatogram. You can select
one integrator to use to integrate
MS chromatograms and a different
integrator to use to integrate
MS/MS chromatograms.

Note the blue triangle that appears
when you change a setting from the
value saved in the current method.
When you save the method, the
triangles disappear.
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Task 19. Interactively integrate a chromatogram (GC/MS) (continued)

Steps Detailed Instructions Comments

i [Z Method Editor: Integrate (MSMS) x
i (b Integrate Chromatogram - | (3} | ¥) ~ % | Method Items ~ | (2 !

A Integrator | Sutabity | A Peak Fiters

Fitter on

@ Peak height A& @) Peak area

Height fiters

Absolute height 4

[T] Relative height

3=

5=

200000 A counts

00| % of largest peak

7 Reintegrate the chromatogram

= 10000  counts
: of largest peak

Maximum number of peaks
[] Limit {by height) to the largest 100

Figure 54
g Click the (I} = button on the Method

Editor toolbar.

Peak Filters tab with Absolute height marked

* Note that only the largest peaks are
now integrated.

* To cancel your changes and restore
the values from the method that is
loaded, click the Restore to last
saved values from file icon on
the Method Editor toolbar.

i /!, Chramatogrem Hewdty x
i s 2lQB® ¢ [Eaoc @ HIA gL SR E 2 v -3
X103 |+E1 TIC MRM C) Jé'_ Pest-STOZOMAMD
L i |- 2EN4 \‘
L :'-.I\-'.l \ 'I Lo |l X
x10% +EIFIC MRM CIDE™ (1800 -3 133 0) Pest - STD 200 MRM D o
| L
L BT S T B T T 2 135 1w % % W 1w 18 @ A
Counts ve. Acquisition Time (min) =
Figure 55 Integrated TIC and EIC MS/MS chromatograms with higher threshold setting
8 Restore the settings that are saved a Select the Chromatogram > Integrate
for the current method and close (MS/MS) section in the Method
Method Editor. Explorer.
b Click the icon in the Method
Editor. ﬁ
¢ Select the Chromatogram > Integrate
(MS) section in the Method Explorer.
d Click the .icon in the Method
Editor. ﬁ
e Close the Method Editor window.
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Task 19. Interactively integrate a chromatogram (GC/MS) (continued)
Steps Detailed Instructions Comments
9 Delete all chromatograms except ~ a Under User Chromatograms in the * When you use the Clear Results
the original. Delete the integration Data Navigator window, highlight all command, the chromatograms are
results on the original the chromatograms except the not deleted; the results that are
chromatogram. original. connected to the chromatograms
b Right-click the highlighted are removed. In this case, the
chromatograms, and click Delete. integration values are cleared.
¢ Select all of the TIC chromatograms.
d Click Chromatograms >Clear Results.
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Task 20. Basic tasks for a GC/MS data file

In this task, you extract a spectrum from exactly where you specify in the
chromatogram. The Qualitative Analysis program extracts a spectrum from a
specific data point or extract an average spectrum from an average of multiple
data points or ranges.

This task also shows you how to walk a chromatogram, change spectral display

options, subtract the background spectrum and integrate and extract peak

spectra.

Task 20. Basic tasks for a GC/MS data file

Steps

Detailed Instructions

Comments

1 Walk a chromatogram to view the
precursor ion and product ion for
the last few peaks of Pest - STD
200 MRM.d.

Zoom in on the region between
13 and 16 minutes.

Use the Walk Chromatogram
icon.

Review the spectra starting at
about 13 minutes, and move the
arrow to the right.

a Mark the Pest - 200 - MRM.D line in

the Data Navigator window.

Click on the TIC MRM chromatogram

in the Data Navigator window.

Close the Method Editor window.

Close the MS Spectrum Results

window.

Click the Autoscale Y-axis during

Zoom icon |§| in the Chromatogram

Results toolbar.

To zoom in to the last few peaks,

right-click the mouse above the peak

at 13 min. and drag it to 16 min., then

release.

Click the Walk Chromatogram icon
in the Chromatogram Results

toolbar.

Move the Walk Chromatogram cursor

to above the X axis at about 13

minutes, and click.

To navigate from spectrum to

spectrum, use the right and left arrow

keys on your keyboard.

* The Walk Chromatogram tool is
particularly useful on MS/MS data
for identifying precursor and
product ions.

+ The spectrum for each point you
click in the Chromatogram Results
window is automatically displayed
in the Spectrum Preview window,
which is opened automatically.

* Sometimes, two spectra are
displayed in the Spectrum Preview
window. For example, two spectra
are shown in the Spectrum Preview
window for each point you click
near the peak at 13.431 minutes.
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Task 20. Basic tasks for a GC/MS data file

Steps Detailed Instructions Comments

i [\ Chromatogram Results x
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Figure 56  Walk chromatogram to view the two MRM spectra for the peak at 13. 43 minutes
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Task 20. Basic tasks for a GC/MS data file

Steps

Detailed Instructions

Comments

2 Extract spectra on specific data
points for the peak at 5.2 minutes
and the peak at 14.3 minutes of the
Pest - STD 200 MRM.d data file.

Extract a spectrum from the peak
at or near 5.2 min. and then one
of the valleys, using any one of
the options described under
Comments.

Extract a spectrum from the peak
at or near 14.3 minutes. (not the
valley yet)

Change the display to show at
least three spectra.

f

Click the Range Select icon i from
the Chromatogram Results toolbar.
Close the Spectrum Preview window.
Click the Zoom Out icon, [*.B in the
Chromatogram Results toolbar.

To zoom in to the peak at 5.2 minutes,
right-click the mouse above the peak
at 4.0 min. and drag it to 6.0 min., then
release.

On a peak near 5.2 min. extract a
spectrum in any of the ways listed in
the Comments column.

On avalley near 5.1 min., extract the
spectrum.

Click the Zoom QOut icon, A, in the
Chromatogram Results toolbar.

Zoom into the region between 14 and
15 min.

On a peak near 14.3 minutes, extract a
spectrum in any of the ways listed in
the Comments column. (Do not extract
the valley spectrum yet.)

If necessary, select 4 in the Maximum
number of list panes icon in the MS
Spectrum Results toolbar.

* When you zoom, make sure the
AutoScale Y-axis during Zoom icon,
[£] is “on”. The background of the
icon is orange when it is on.
* You can extract a spectrum in any of
the following ways:
Double-click the data point in the
chromatogram.
Click the data point in the
chromatogram, then right-click
anywhere in the chromatogram.
Click Extract MS Spectrum. The
Extract Spectrum dialog box is
displayed. Make sure the
sulfas_PosTargetedMSMS.d file
is selected, and click Extract in
the Extract Spectrum dialog box.
+ Note that when you first extract a
spectrum, the MS Spectrum Results
window appears containing the
spectrum, and the type of spectrum
and retention time appear under
User Spectra. All subsequent
extracted spectra appear in both
places as well.
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Task 20. Basic tasks for a GC/MS data file

Steps Detailed Instructions

Comments
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Figure 57  Main window with two MRM spectra from the peak at 5.2 minutes and two MRM spectra from the

peak at 14.3 minutes

3 Extract an MS Spectrum for the
valley at 14.35 minutes of the Pest
- STD 200 MRM.d data file.

Bring up Spectrum Preview.
Extract a spectrum from the
valley at RT 14.3 minutes.

Copy this spectrum to the User
Spectra folder.

Change the display to show 6
spectra.

Turn off Spectrum Preview.

a Click the Spectrum Preview icon,

b On avalley near 14.3 minutes extract a

spectrum.

¢ Right-click the spectrum in the

Spectrum Preview window, and click
Copy to User Spectra. The spectra are
copied to the User Spectra section in
the Data Navigator and are shown in
the MS Spectrum Results window.

d Click the down arrow next to the

spectrum pane list, and select 6.

e Close the Spectrum Preview window.

* When Spectrum Preview is enabled,
the system displays any
manually-selected spectrum in the
Spectrum Preview window but not
in the User Spectra section of Data
Navigator.

» With Spectrum Preview on,
Qualitative Analysis overwrites the
previous spectrum when you
extract a new spectrum.

+ Spectrum Preview mode is useful
when you quickly want to review
the spectra in your chromatogram
and save only a few of the spectra.
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Task 20. Basic tasks for a GC/MS data file

Steps Detailed Instructions

Comments

i /A Chromatogram Results x

(2o tla[Ewl ClEaloc 2o [W]E A g E[F|% K s Mine =)

x105 +EI TIC MRM CID@™ (™ -> =) Pest - STD 200 MRM D

A

1405 141 1475 142 1425 143 1435 144 1445 145 1455 146 1465 147 1475 148 1485 143
Counts vs. Acquisition Time (min)

i jl| MS Spectrum Results x

i ot QFE¢I[Ea 0 e s xl[m]fo]e Pl % kel

x105  +El MRM:1 (51992 min) CID&™ (110.0-> =) Pest - STD 200 MRM.D

J

x101 +EI MRM:1(5.1007 min) CID@™ (110.0 -> =) Pest - STD 200 MRM.D
Bj
0.

x107  +EI MRM:1 (14.3010 min) CID@™ (3410 -> =) Pest - STD 200 MRM.D

DJ
%105 +El MRM:2 (14,3044 min) CID@™ (160.0 -> **) Pest - STD 200 MRM.D
5 7RO
,‘ 1330
0.

x101 |+EI MRM:1 (14 2602 min) CID@™ (341.0 -> =) Pest - STD 200 MRM.D
5. 150 ‘

0.
103 |+El MRM:2 (14.2636 min) CID@™ (160.0 -> =) Pest - STD 200 MRM.D

& WTD
. e

6 70 75 s & % %5 1o 105 o 15 1o 15 1k 135 1k ks 150 155 b0 185 1o 175 o
Counts vs. Mass-te-Charge (miz)

Figure 58  Chromatogram Results and MS Spectrum Results windows

4 Extract a spectrum that averages a Clickthe Range Selecticon |}
all points within a specified range Chromatogram toolbar.
for the peak at 14.3 minutes forthe b Click at the left side of the base of the
Pest - STD 200 MRM.d data file: peak at 14.3 minutes and drag to the
Zoom out. base of that peak on the right.
Use the Range Selecticononthe ¢ Extract the average spectrum using
Chromatogram toolbar. one of the options on the right.
Set the range across the entire d Select 2 in the Maximum number of
peak. list panes in the MS Spectrum Results
Extract the spectrum, using any window.
of the options listed.

onthe

* You can extract an average

spectrum by double-clicking the
selected range in the
chromatogram.

Or, right-click anywhere in the
chromatogram, and click Extract
MS Spectrum from the shortcut
menu.

Note that two averaged MRM
spectra appear.
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Task 20. Basic tasks for a GC/MS data file

Steps Detailed Instructions Comments
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Figure 59  Chromatogram Results and MS Spectrum Results showing two averaged spectra

5 Extract spectra that average the
ranges of peaks at 5.2 minutes and
at 14.3 minutes together for the
Pest - STD 200 MRM.d data file.

Hint: Use the Range Select icon
and the Ctrl key to select the
Peak 1 range taken from the
halfway point.

Extract the spectra, using any of
the options on the right.

Click the Zoom Qut icon, ) in the

Chromatogram Results toolbar.

Press the Ctrl key.

Click at about 5.0 min. on the left side

of the first peak and drag over to about

5.3 min. on the right, and release the

mouse.

Release the Ctrl key.

Extract the averaged spectra using this

option or the one on the right:
Double-click inside the selected
range in either peak.

* Remember that the second peak
already has a range selected from
step 4.

» To extract spectra, you can also
right-click anywhere in the
chromatogram and clicking Extract
MS Spectrum. The Extract
Spectrum dialog box is shown. Click
Extract.
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Task 20. Basic tasks for a GC/MS data file

Steps Detailed Instructions Comments
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Figure 60  Two averaged spectra from two different ranges in the chromatogram

6 Subtract a background spectrum
every time you extract a peak
spectrum from Pest - STD 200
MRM.d.

Delete any scans under User
Spectra in Data Navigator.
Extract a background spectrum
thatis the average of a spectrum
at the start of the peak and a
spectrum at the end of the peak.
Extract a peak spectrum from the
integrated peaks.

a Click the User Spectra line in the Data
Navigator. Right-click the User Spectra
line, and click Delete.

b Click Yes.

¢ In Method Explorer, select Spectrum
> Extract (MS/MS).

d Click the Peak Spectrum Extraction
(MS/MS) tab, if not visible.

e In the Peak spectrum background
box, select Average of spectra at peak
start and end.

f Inthe Chromatogram Results toolbar

click the Peak Selecticon, ij:

g Click the Chromatograms > Integrate
command.

h Select the peak at 5.206 minutes.

i Right-click and click Extract Peak
Spectrum from the shortcut menu.

* Note that at the end of this process,
all extracted peak spectra will
automatically have the designated
background spectrum subtracted.
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Task 20. Basic tasks for a GC/MS data file

Steps

Detailed Instructions

Comments
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Figure 61  Peak spectra with a background peak spectrum subtracted
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Task 20. Basic tasks for a GC/MS data file

Steps Detailed Instructions Comments

7 Integrate and extract peak spectra a Click the TIC MRM chromatogram in

from the Pest - STD 200 MRM.d the Data Navigator window.
data file. b Click Chromatograms > Integrate and
Extract Peak Spectra.
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Figure 62  Integrate and Extract Peak Spectra
8 Close data files and return to a Click File > Close Data File. « If these check boxes are not
LC/MS/MS user interface b Select all files. marked, then some of the
configuration. ¢ Click Close. algorithms are not available.
d Click Configuration > User Interface
Configuration.
e Mark all check boxes.
f Click OK.

g Click No when asked whether to save
the method changes.

88 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide

Exercise 2
Find and identify compounds

Tasks for MS-Only Data (LC/MS - TOF, Q-TOF or Triple Quad) 91
Task 1. Find compounds by molecular feature (LC/MS - MS only) 91

Task 2. Generate formulas and identify compounds (LC/MS - MS
only) 95

Task 3. Print a compound report (LC/MS - MS only) 98

Task 4. Find compounds by formula and calculate sample purity
(LC/MS - MS only) 100

Task 5. Do molecular feature extraction on a protein digest (LC/MS -
MS only) 104

Tasks for MS/MS Data (LC/MS - Q-TOF or Triple Quad) 107
Task 1. Find compounds (LC/MS - MS and MS/MS) 107

Task 2. Identify compounds and generate formulas (LC/MS - MS and
MS/MS) 110

Task 3. Print a compound report (LC/MS - MS/MS) 113

Task 4. Find Compounds and Search Accurate Mass Library (LC/MS -
MS/MS) 115

Task 5. Do molecular feature extraction on a protein digest (LC/MS -
MS and MS/MS) 118

Tasks for GC/MS Data (Triple Quad) 120

Task 1. Find compounds by chromatogram deconvolution
(GC/MS) 120

Task 2. Identify compounds using the Search Library algorithm
(GC/MS) 123

Task 3. Find compounds by MRM (GC/MS - MRM only) 125

Agilent Technologies 89



2

90

Find and identify compounds

In the first two sets of tasks, you find and identify low-concentration sulfa
drugs within a complex matrix and generate their formulas for both TOF and
Q-TOF data. You also do a molecular feature extraction on a protein digest
with both TOF and Q-TOF data. These tasks can also be performed on Triple
Quad data.

In the third set of tasks, you find and identify compounds in a GC/MS
pesticide data file. You find compounds using the Find Compounds by
Chromatogram Deconvolution algorithm. You identify these compounds using
the Search Unit Mass Library algorithm.

Each exercise 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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Tasks for MS-0Only Data (LC/MS - TOF, Q-TOF or Triple Quad)

Task 1. Find compounds by molecular feature (LC/MS - MS only)

The FindCompounds algorithms find compounds in data and create averaged
MS spectra for each compound. This functionality is an easy way to “mine”
information from complex data. This algorithm only works with data that
contains MS scan data. It does not work on data with unit mass resolution (for
example, Triple Quad data).

Task 1. Find compounds (LC/MS - MS only)

Step

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d
chromatogram.
Use the General workflow
Select a range between 0.24 and
1.5 minutes.

b

Double-click the Mass Hunter
Qualitative Analysis icon.

Select the sulfa_PosMS.d data file in
the example data file directory. Clear
the Load result data check box and
click Open.

Click Configuration > Configure for
Workflow > General. The Workflow
Configuration dialog box is opened.
Clear the Save current method check
box if you don’t want to save the
changes to the method.

Click the Load workflow’s default
method button.

Click the Load workflow’s default
layout button.

Click OK.

Click the Range Select tool, and select
the region from 0.24 to 1.5 minutes.

The method Default.m is loaded
automatically. To load this method
interactively, click Method > Open.
Select Default.m and click Open.
You can get help for any window,
dialog box, or tab by using the F1
key when that window is active.
When you switch between
workflows, the Workflow
Configuration dialog box is opened.
If you mark the Save current
method check box, the method is
automatically saved to the current
method name. If the method is
default.m, then the Save Method
dialog box is opened. (you cannot
overwrite this method).
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Task 1. Find compounds (LC/MS - MS only) (continued)

Step Detailed Instructions Comments
i /\ Chromatogram Resuls 4
io o tlQBHC A0 3 -|\|' Lo 78 21[Fo] % Ko Bl minres -l Range Select tool
xmf +ESI TIC Scan Frag=125.0V sulfas_PosMS.d
3l
5
al
3l
al
al
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Counts vs. Acquisition Time (min)
Figure 63  Selecting a time range in the TIC chromatogram

a Inthe Method Explorer window, click
Find Compounds > Find Compounds
by Molecular Feature.

2 Find compounds in the
chromatogram.
Restrict m/z to 100-350.
Make sure you can see b Select Small molecules
chromatograms and spectra for (chromatographic) as the Target data
all the compounds. type.
¢ Mark the Restrict m/z to check box.
d Type 100-350.

£ Method Explorer: Defauitm x ” = Method Editor: Find Compounds by Molecular Feature x
+ Chromatogram i (¥) Find Compounds by Molecular Feature =| 3} | ) -
| Spectrum | Mass Fiters | Mass Defect | Peak Fiters (MS/MS) | Resuts | Advanced |
— A Edracion | lonSpecies | Chage State |  Compound Fiters |
L+ nera
Extraction algorthm B
i Reports Targetdatatype | Smal molecules (chomatogmphic)  ~
| Find Compounds
Input dat range
Uk, oL ] Restrict retention time to minutes
Find by Targeted MSINS
Restrictmizto A 100350 A miz
Find by Molecular Feature 4l
Find by Chromatogram Deconvolution Peak fiters =
Find by MRM ) Use peaks with signal-to-noise >= [50
(Profile spectra only)
AR by Loonuls @ Use peaks with height >= [0 counts

+ Tdentify Compounds (Prafile and centroid spectra)

+ Compound Automation Steps

'+ Worklist Automation

+ Export

Figure 64

Learn more about Target data type
in the online Help.

You choose the region of the
chromatogram from which to find
compounds. See Figure 63.

The blue triangle appears when you
change a setting from the value that
is saved in the current method.
When you save the method, the
triangles disappear.

The LMFE and the Advanced tabs are
only available if the Advanced check
box is marked in the User Interface
Configuration dialog box.

The LMFE tab is only available if the
MassHunter BioConfirm software is
installed.

Restricting mass range for finding compounds by molecular feature
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Task 1. Find compounds (LC/MS - MS only) (continued)

Step Detailed Instructions Comments
e Click the Results tab. * You can extract the complete result
f Mark the Extract MFE spectrum and set for a compound after it is found
the Extract ECC check boxes. by using the Find > Extract
g Mark the Display only the largest Complete Result Set command
check box and type 4 for the number of when one or more compounds are
compounds. highlighted. You can also select one

or more compounds in the Data
Navigator window and click the
Extract Complete Result Set

command in the shortcut menu.

[ Method Explorer: Defaultm. x”i@ﬂmaﬁm;ﬁm&mumﬁm x
[+ Chromatogram i (B) Find Compounds by Molecular Feature =| {3} | ¥) ~ 4
= Spectrum A Bdraction | lon Species | Charge State | Compound Fiters |
- Mass Fiters | Mass Defect | Peak Fiters (MS/MS) | 4 Results | Advanced
T General
Previous results
Sioels Delete previous compounds
= Find Compounds
New resuits
Find by Auto MSIMS @ Highlight first compound
Find by Targeted MSIMS © Highlight all compounds
Find by Molecular Feature Al o e P
Find by Chromatogram Deconvolution Extract MFE spectrum A Extract ECC A
Find by MRM [7] Exiract raw spectrum [F] Extract EIC

% Find Compounds by Formula
7 Identify Compounds

+ Compound Automation Steps

Asymmetric {m/z) - |5.0000 + (10.0000

[7] Extract MSIMS Spectrum

[+ Worklist Automation

'+ Export

Precursor tolerance: +/-|20.00 ppm

Display limits
Display only the largest A 4 A compounds

Figure 65 Changing the values in the Find by Molecular Feature > Results tab
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2 Find and identify compounds

Task 1. Find compounds (LC/MS - MS only) (continued)

Step Detailed Instructions Comments

h Click @ to run the Find Compounds * Four major compounds in the

by Molecular Feature algorithm on the selected range are found.
data file. » The selected range is used when
i Select 4 in the Maximum number of you click {E} in the Method Editor
list panes in the MS Spectrum Results toolbar. In the Find > Find by
windows. Molecular Feature command, you
j Click the Autoscale Y-axis during click either Entire Chromatogram or
Zoom icon, [E].inthe MS Spectrum Over Selected Ranges.
Results toolbar. * You can display chromatograms in
k Zoom in on the m/z range from 270 to overlaid mode and show only the
350. “top” chromatogram's labels. Click

the Configuration > Chromatogram
Display Options command to
change Label top plot only.
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Figure 66  Finding all four compounds in the sulfa drug mix
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Find and identify compounds 2

Task 2. Generate formulas and identify compounds (LC/MS - MS

only)

In this task, you generate possible formulas and search for each of those
compounds found in Task 1.

Task 2. Generate formulas and identify compounds (LC/MS - MS only)

Step

Detailed Instructions

Comments

1 Generate formulas for
Compounds 1-4.
View the MS Formula Results for
each compound.
View the Compound List.
Close the MS Spectrum Results
window.

Hint: To obtain the same results as in
Figure 68, make sure you have
selected Common organic molecules
as the Isotope model.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

In the Method Explorer window, click
Identify Compounds > Generate
Formulas.

In the Method Editor window, click the
Charge State tab, and select Common
organic molecules as the Isotope
model.

In the Data Navigator window, click
Compounds to highlight all of the
compounds.

Click the Identify > Generate
Formulas command or the Generate
Formulas from Compound icon (I to
run the algorithm.

If necessary, click the Compound
Identification Results icon, @_?j ,or
click the View > Compound
Identification Results command.

If necessary, click View > Compound
List.

In the Compound List window, click
the Automatically Show Columns
button in the toolbar.

In the Compound Identification Results
window, click the Automatically Show
Columns button in the toolbar.

Click the Hide Empty Columns icon,
Iﬂﬁl,in the Compound List and the
Compound ldentification Results
window.

Close the Method Editor window and
the MS Spectrum Results window.

By default, the MS Formula Results
window is tabbed with the
Chromatogram Results window.
Click on the tab at the bottom of the
window to switch between
windows.

You can see the predicted isotope
abundance ratios on the spectrum
plot when you zoom in at the
appropriate m/z. See the online
Help for more information.

The Runicon () in the Method
Editor toolbar sometimes allows
you to choose an action from a set
of possible actions. For example,
two different actions are possible
when you click the Run icon in this
section. If you click the arrow, a list
of possible actions is shown, and
you can choose which action to do.
Choosing a different action from the
list changes the default action. If
you simply click the Run button, the
default action is performed.

You can change the width of a
column by dragging the line that
separates adjacent columns.

You can move a column by dragging
the column header.

You can delete a column by clicking
Remove column in the shortcut
menu.
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2 Find and identify compounds
Task 2. Generate formulas and identify compounds (LC/MS - MS only)

Task 2. Generate formulas and identify compounds (LC/MS - MS only)

Step Detailed Instructions Comments

18 agert s ive Anshyais BO5.00 - Delwulton ===
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Figure 67 Generate Formula results for Compounds 1 to 4 in sulfas_PosMS.d

2 Do a database search based on a Inthe Data Navigator window, click » The Method Editor is opened
formulas for compounds 1 to 4. Compounds. automatically when you click a
- Base search on formula. b Inthe Method Explorer window, click section in the Method Explorer.
Identify Compounds > Search » Note in the Compound List that all
Database. four sulfa drugs have been
¢ Under Search Criteria click Molecular identified (See Figure 68).
formula. « All of the identification results for
d Click Identify > Search Database for compounds are shown in the
Compounds in the main menu. Compound Identification Results
e Close the Method Editor and the MS window.
Spectrum Results windows. « Some identification results are also
shown in the Compound List
window.
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Task 2. Generate formulas and identify compounds (LC/MS - MS only)

Find and identify compounds
Task 2. Generate formulas and identify compounds (LC/MS - MS only)

Step

Detailed Instructions

Comments

3 Modify the columns that are
visible.

Spectr Mehod
Lok [][5] e

| oa-[]

9Dl

Right-click the Compound List window -+
and click Add/Remove Columns.

Mark the check box next to the CAS
value and click OK. The CAS column is
empty; the software automatically
displays any column that contains

information.

Cligk the Hide Empty Columns icon,

Iﬂél,in the Compound List.

If you use the Remove Column
command and remove a column
that contains data, the software
automatically redisplays this
column if the Automatically Show
Columns feature is on.
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Figure 68 Results for Database Search and Generate Formulas for Compounds 1 to 4 in sulfas_PosMS.d
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2 Find and identify compounds

Task 3. Print a compound report (LC/MS - MS only)

You generate a report for each of those compounds found in Task 1. Find
compounds by molecular feature (LC/MS - MS only) 91 and identified in
Task 2. Generate formulas and identify compounds (LC/MS - MS only) 95.

Task 3. Print a compound report (LC/MS - MS only)

Step

Detailed Instructions

Comments

1 Change some of the selections in
the method for compound reports:
Turn off viewing the MS spectra

a In Method Explorer, click Reports >
Compound Report.
b Clear the Show MS spectrum check

zoomed in on special peaks. box.
Turn off the MS/MS options in ¢ Clear the Show MS/MS spectrum
the report. check box.
d Clear the Show MS/MS peak table
check box.
i [Zh Method Explorer- Default m % ||} = Method Editer: Compound Report x

+ Chromatogram

i (¥) Print Compound Report - | (2} | 41 ~ 0 -| Methodltems - | (= 34

Commen Reporting Opticns

- Find Compounds:

Find by Auto MSIMS
Find by Targeted MSMS

Find by Molecular Feature A
Find by Chromategram Deconvelution

Find by MRM

+ Find Compounds by Formula

Identify Compounds A

Compound Automation Steps A

+ Worklist Automation

+ Export

Figure 69

98

Hieecer Compounds
| General Show compound table

Sort by: [ Retention time -]
~ Reports

Sortorder [Increasing -]
Analysis Report

DE |ude details for - £

Compound Report 4]

Chromatograms
] Show user chromatogram(s)
Shaw compound chromatogram(s)
Compound spectrum (S}
7] Show MS spectium A
] Show predicted isotope match table

Show MS pezk table

Shaw MS spectrum (zoomed in en special peaks)
Zoompadding: - 300 + 300 mz
Overlay predicted isetope distribution
Compound spectrum (MS/MS)
[7] Show MSiMS spectrum &[] Show MSIMS peak table A4
Library ssarch resuits

[] Show library spectrum [7] Show difference spectrum

Compound Report section in the Method Editor

» These check boxes allow you to
specify what information to include
in a report if it is available. If the
information is not available, that
section is automatically skipped.
For example, MS/MS results are
never included when the data file
only has MS data.
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Task 3. Print a compound report (LC/MS - MS only)

Find and identify compounds

2

Step Detailed Instructions

a Inthe Method Explorer window, click
Reports > Common Reporting
Options.

b Select CompoundReport
WithldentificationHits.xlIsx as the
Compound report template.

2 (optional) Choose a different
compound report template.

i [Zh Method Explorer- Default m % || [ Method Editer: Common Reporting Opiions x
+| Chromatogram i (¥} Print Analysis Report ~| 3} | ) ~ % | Methodltems - | (2, 3§
5 Spectmam A Templstes | Options |
—— Repot template folder
| Reports :Hunter\Report Templates\Qual\B.05.00'en-LS\Lstter D
Analysis Report Report templates
Compound Report & Analysis report template :

Common Reporting Opticns Alll  [arayssReportze -

- Find Compounds Compound report template:

Find by Auto MS/MS [CompoundRep it by -Ja
Find by Targeted MSMS Qualitative method report template
Find by Molecular Feature A |l [GualtativeMethodReportxdx -

Find by Chromategram Deconvolution Acquisition method report template :

Find by MRM [AcqMethodRepart i -

* Find Compounds by Formula
Identify Compounds A
Compound Automation Steps. A
+ Worklist Automation
i Export
Figure 70 Common Reporting Options section in the Method Editor
3 Print the report. a Click File > Print > Compound Report

or click the arrow in the Print Analysis
Report icon (¥} and click Print
Compound Report to print the
compound report.

b Mark the Print preview check box.

Click OK. Examine the report.

d Click the Close Print Preview icon.

o

Click File > Close Data File.
Click No when asked if you want to
save the results.

4 Close the data file without saving  a
results. b

Comments

+ Several different report templates
are included with the software.

* You can customize a report template
using Excel and the Report Designer
add-in.

You can use Excel and the Report
Designer add-in to customize
any of the templates that have
the extension XLTX. You cannot
customize the acquisition
method report.

* Inthe Print Compound Report dialog
box, you can select a different
printer, select to save the reportto a
PDF or Excel file, select whether to
print all results or only the
highlighted results, and whether or
not to combine different data files
into one report.

* See the online Help or the Report
Designer Training DVD for
additional information.
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2 Find and identify compounds

Task 4. Find compounds by formula and calculate sample purity
(LC/MS - MS only)

The Find Compounds algorithms find compounds in data and create averaged
MS spectra for each compound. This functionality is an easy way to “mine”
information from complex data. You can also compute sample purity.

Task 4. Find compounds by formula (LC/MS - MS only)

Step

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d
chromatogram.
Use the General workflow.
Select a range between 0.2 and
1.5 minutes.

2 Find compounds within the
specified range on the
chromatogram.

Enable sample purity
calculations.

Calculate the TIC %, ADC %, UV
A%, and UV B% purity values.
Use the maximum value as the
purity value.

Add columns to the Compound
List window.

Review results.

a Click File > Open Data File.

b Select sulfas_PosMS.d and click OK.

¢ Click View > Configure for Workflow
> General. See “Open the
sulfas_PosMS.d chromatogram.” on
page 91 for more information.

d Click the Autoscale Y-axis during
Zoom icon, [3].inthe Chromatogram
Results toolbar.

e Click the Range Select tool, and select
the region from 0.2 to 1.5 minutes.

a Inthe Method Explorer window, click
the Find Compounds by Formula >
Find by Formula - Options section.

b Click Database as the Source of
formulas to confirm and select
default.csv.

¢ Inthe Method Explorer window, click
Find Compounds by Formula > Find
by Formula - Sample Purity section.

d Mark the Compute sample purity
check box.

e Mark the TIC %, ADC %, UV A% and
UV B% check boxes.

f Click Maximum of all selected
algorithms.

g In the Minimum acceptable purity
box, type 20.

* If you switch to the Formula
Confirmation and Sample Purity
workflow, the Compound List table
automatically shows the sample
purity columns.

+ The Find by Formula sections are
included in the Formula
Confirmation and Sample Purity
Workflow section.

* You double-click the title bar to
anchor a window that is floating. By
default in the General workflow, the
Method Editor window is floating.
You can also right-click the title of
the window and then click Floating.

+ The blue triangle appears when you
change a setting from the value that
is saved in the current method.
When you save the method, the
triangles disappear.

+ This data file contains multiple sulfa
drugs which is why the expected
purity is 20%.
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Task 4. Find compounds by formula (LC/MS - MS only) (continued)

Find and identify compounds

Comments

All of the algorithms that
are marked are calculated,
even if they are not used to
determine the sample
purity.

Step Detailed Instructions
£ 5 Muthod Explores: Deladllm x| [ iter: Fi i - x
+ Chramatagram A |[i () Find Compounds by Formula = (3 | ¥ = 14 | Method Iems +
© spectrum iegrane (UV) | Sutebiey (U] | Pesks (V) [ integrate (ADC) | Pess (ADC)
- : A Opiens | A Delay Tive | Exchude Massss | tegrale (M5) | Peaks (M5)
T Reparts A ) Compute sample purity & +
' Find Compounds. A Agorthma o use
- Find Compounds by Formula vITIC% WAL A Won
Finel by Formuin - Opsions A EICITIC % VIINEL A W %
Fiesd by Formula - Chicenstograms A JAmck A
Find by Formula - Mass Spactra Coiculalion settigs
(i by Formula - Sample Pur Al & Use pesk aisss Use peak heights
+ Identify Compounds T acceptance window, «/- 0050 min
1 Lompound Automation Steps A Crslfication settinga
T —— Single algerithm L= 4
Miramum of all selected slgonthms
+| Expart
Aversge of oll selecied slgonithms.
i Maimum of all selected algerithma &
Mirarum acceptable purity o %
Figure 71
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You specify how to
determine the sample purity
in this section.

Setting sample purity options for the Find Compounds by Formula algorithm
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2

Find and identify compounds

Task 4. Find compounds by formula (LC/MS - MS only) (continued)

Step

Detailed Instructions

h

Click (¥} to run the Find Compounds
by Formula algorithm on the data file.
Change the Maximum number of list
panes to 3 in the MS Spectrum Results
windows.

Click View > Compound List to open
the Compound List window.

In the Compound List window, if the
Automatically Show Columns icon in
the toolbar is not on, click the icon.
Click the Hide Empty Columns icon,
Iﬂﬁl,in the Compound List window.

In the Compound List window, clear
the Automatically Show Columns
check box.

Remove columns from the table that
you don’t want to include.

Comments

+ The Qualitative Analysis program
finds 6 major compounds in the
selected range.

* When you click the Category
column, the columns are shown
with columns from the same
algorithm together. They are shown
alphabetically within each section.

* The Compound List was docked at
the top of the Qualitative Analysis
window so that more columns are
visible. See “Task 4. Change
window layouts” on page 22 for
more information on moving
windows.

* If the Automatically Show Columns
icon is not on, then you can
manually display the Purity
columns:

a Right-click the Algorithm column,
and click Add/Remove Columns to
open the Compound Columns
dialog box.

b Click the Category column header
to sort the possible columns.

¢ Mark the Purity Value column, the
Purity Result column, the ADC%
Area column, the TIC% Area
column, the UVA% Area column,
and the UVB% Area column.

d Click the OK button.
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Find and identify compounds 2
Task 4. Find compounds by formula and calculate sample purity (LC/MS - MS only)

Task 4. Find compounds by formula (LC/MS - MS only) (continued)

Step Detailed Instructions Comments
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Figure 72  Finding all four compounds in the sulfa drug mix
+ Theicon for the Compound in  The Purity Value column is color
the Data Navigator indicates coded:
whether the Compound passed - Green - Pass
the Sample Purity test. * Yellow - Fail

- Red - Cannot measure

3 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked if you want to
save the results.
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2 Find and identify compounds

Task 5. Do molecular feature extraction on a protein digest (LC/MS

- MS only)

In this task, you do molecular feature extraction on a protein digest using only

MS data.

Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS only)

Step

Detailed Instructions

Comments

1 Enable Peptide Sequence Editor
features.

2 Do a molecular feature extraction
for the data file peptide-ms-only.d
with these parameters:

Time range is 2.5 to 4 minutes.
Specify that the Isotope model is
peptides.

Filter to show only the largest 20
compounds in abundance.
Change the window layout to
match that of Figure 73 (next

page).

Click Configuration > Configure for
Workflows > General.

Click the Load workflow’s default
method button and the Load
workflow’s default layout button.
Click the OK button.

Click Configuration > User Interface
Configuration.

Mark the Peptide Sequence Editor
check box.

Click the OK button.

Open the peptide-ms-only.d data file.
In the Method Explorer window, click
Find Compounds > Find by Molecular
Feature to display the parameters in
the Method Explorer window.

In the Extraction tab, mark the
Restrict retention time to check box.
Type 2.5 - 4.

Clear the Restrict m/z to check box, if
necessary.

On the Charge State tab, select
Peptides in the Isotope model box.

On the Compound Filters tab, mark the
Limit to the largest check box and

type 20 for the number of compounds.

On the Results tab, mark the Extract
MFE spectrum and Extract ECC check
boxes.

Click (I} to run the Find Compounds
by Molecular Feature algorithm on the
data file.

+ The Peptides option in the Charge

State tab is not available unless the
Peptide Sequence Editor or the
BioConfirm check box is marked.
You switch to the General workflow
to change the layout and the visible
Compound columns back to the
defaults.

The Limit to the largest filter does not
limit the number of features extracted.
It just limits the number of compounds
displayed in Qualitative Analysis.

You extract features using the
Qualitative Analysis Molecular
Feature algorithm. Then, you can
compare sets of different compounds
using Agilent Mass Profiler
Professional software.

You export the compounds to a CEF
file using the File > Export > Export
CEF Options command.

If you are going to use the Match
Sequences algorithm, you also mark
the Extract MS/MS check box. If you
do not, the columns are not displayed
in the Compound List window and the
Compound ldentification Results
window.
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Find and identify compounds

Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS only)

Step

Detailed Instructions

Comments

3 Find the compound spectrum for
the m/z570.7362 ion and
determine the charge state, mass
and ion species.

Agilent MassHunter Qualitative Analysis B.05.00 - Default.m
i File Edit View Find Identify Chromatograms Spectra Method Wizards

L5 2 W 3 VL [ELE 9

In the MS Spectrum Results window,
scroll to find the spectrum containing
the m/z570.7362 ion.

Find the charge state.

Find the ion species.

Find this compound in the Compound
List window.

Find the mass.

Actions Configuration Tools Help

IR R P P L

|
i %A Data Navigator % ||} G} Compound List

+ Compound 4 has a spectrum
containing this ion with a charge
state of +2.

» The massis 1139.4577. The ion
species is (M+2H)+2. You can see
the ion species in the MS Spectrum
Results window and also in the
Spectrum Peak List window in the
column labeled lon Species.

=3 = |

(- [#] Cpd 14: 3.528

- [¥] Cpd 15: 3.741 -

Sort by Deta Fie bl | BN = Show Columns | [ | Off Gl | B 62 | 9 & | oo o
E [7] peptide-ms-only.d 7 -
5 [7] User Chromstograms Show/Hide Cpd ¥ File ¥ [DSource ¥ Name v Formula v Flags (To) ¥ Ssursted ¥ AL
=[] Us . B
[@fw, +TIC Scan 3 ¥ 1] peptide-ms-cnly & |
[@/n +TCC Sean €] 3| peplide-ms-only.d| i |
) : [E] 3| peptide-ms-onlyd|
E ] peplide-ms-only d I
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4 m ’
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Figure 73

: 5} Method Explorer: Defaultm % Counts vs. Acquisition Time (min)
Gl Method Editor: Find Compounds by Molecular Feature % ||: 1l MS Spectrum Results x
P —— 4 | ||l ® Find Compounds by Molecular Feature ~| £} | © - (4 2wt QF @a,enmm\g B : -I
7. General | \ A Btraction | lon Species | A Charge State | A Compound Fiters \ x104 Cpd 3: 2716 + MFE Spectrum (2.672-2 758 min) peptide-ms-only d i
| | Mass Fiters | Mass Defect | Peaic Fiters (MS/MS) | A Results | Advanced | 2
ieorte Previous reslts - 2 i
| Find Compounds | [7] Delete previous compounds ]E |
| 0 i
Find by Auto MSIMS I e resuits | 104 Cpd 4 2.758: + MFE Spectrum (2.721-2801 min) peptide-ms-only.d s
Find by Targeted MSIMS "l @ Highlight first compound 2 2 5707362
- (M<2H)+2
Find by Molecular Feature, 4] ©) Highlight all compounds | &
Find by Chromatogram Deconvolution Chromatograms and spectra | i
Find by MRM B Exk oot MEE spachn. A BlEwatos & X104 Cpd 5: 2731: « MFE Specirum (2741-2.834 i) peptide-ms-anly.d
s g ula a | [ Extract raw spectrum [ Extract EIC =1952190
fameosndsbyfom 54 (szhz
sty Coraads 4 | 337 p423 789.4721
- 7 (W+2H) 2 (M+H)+
(¥ Compound Automation Steps e — - o L - ; 3 b 7 : i
Asymmetric fm/z — 50000 |+ (00000 alo slo efo 700 elo sdo 1000 1100
) Worklist - | 1 * Counts vs. Mass-to-Charge (miz) =

Find Compounds by Molecular Feature with Qualitative Analysis
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2 Find and identify compounds

Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS only)

Step

Detailed Instructions

Comments

4 Extract an integrated EIC for this
peptide.
Use 570.7362 as the m/z value.

5 Extract an averaged spectrum for
the first integrated peak in the EIC.
Zoom into what appears to be
the first integrated peak.
Select a range from the halfway
point across the highest peak.

a Right-click the TIC for the data file, and
click Extract Chromatograms.

b From the Type list, select EIC.
Mark the Integrate when extracted
check box.

d Type 570.7362 as the m/z value.

e Click the Advanced tab.

f Select Symmetric (ppm) and click OK.

a Click the List mode icon in the
Chromatogram Results toolbar.

b Right-click the EIC and drag the cursor
to zoom in around the first integrated
peak.

¢ Make sure that the Range Select tool
has been selected, and select a range
across the peak at the midpoint.

It is important that the Single m/z
expansion value is set appropriately
for the data file. For this Q-TOF data
file, an extraction range of +/- 100
ppm is more appropriate.

6 Close the data file.

: /\ Chromatogram Resulis -
i et E ¢ [Ealo e[ 1 [ A LS % % EL S v =
«104 +ES| EIC(570.7362) Scan Frag=175.0V peptide-ms-only.d =
2 2758
15
1
05 ‘
n‘
2852 284 286 2B 25 282 2B 286 288 27 272 27 276 278 2 2% 284 28 28 23 2:2 2% 2%
Counts vs. Acquisiticn Time (min) -
d Double-click within the shaded region
of the peak to extract an averaged
spectrum.
%104 |+ Sean (2.748-2.771 min, 8 Scans) peptide-ms-only.d
2 395.2384
15 570.7363
;
- L 12218822
ol L e BIT 0455 1038479 Medsd

300 60 400 4% 500 550 eo 50 700 750 200 250 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500

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

a Click File > Close Data File.
b Click No when asked to save results.
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Find and identify compounds

Tasks for MS/MS Data (LC/MS - Q-TOF or Triple Quad)

Task 1. Find compounds (LC/MS - MS and MS/MS)

The FindCompounds algorithms identify compounds in MS/MS data and
create averaged MS and MS/MS spectra for each compound. This functionality
is an easy way to “mine” information from complex data.

Task 1. Find compounds (LC/MS - MS and MS/MS)

Step

Detailed Instructions

Comments

1 Open the TIC for the
sulfas-PosAutoMSMS.d data file
and select a range from 0.2 to 1.3
minutes.

Use the General workflow.
Highlight a range from 0.2 t0 1.3
minutes.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

If the program is not open, double-click
the Mass Hunter Qualitative Analysis
icon. Otherwise, click File > Open
Data File.

Click the sulfa-PosAutoMSMS.d data
file in the example data file directory,
and click Open.

Click the Configuration > Configure
for Workflow > General command.
Click the Load workflow’s default
method button and the Load
workflow’s default layout button.
Click the OK button.

Click the Range Select tool in the
Chromatogram Results toolbar, if
necessary.

Click the Auto-scale Y-axis during
Zoom tool in the Chromatogram
Results toolbar, if necessary.

Click and drag to select the range from
0.2 to 1.3 minutes.

* The method default.m is
automatically opened. To open a
different method, click Method >
Open, select the method, and click
Open.

* A blue triangle is automatically
shown in the Adjust Delay Time
tabs in the Method Explorer when
you open this data file. This data file
also contains DAD and ADC data.
You may ignore these blue triangles
unless you want to enter a delay
time.
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2 Find and identify compounds

Task 1. Find compounds (LC/MS - MS and MS/MS)

Step Detailed Instructions Comments
; /\ Chromatogram Results -
ie ot Alw ¢ ([xaloc 5] i 21[%]% B B = vinues =
x108 [+ESI TIC MS(all) sulfas_PosAutoMSMS.d
15—7
ol
0.5
04 - - = - - 3 = - - 3 = - - - - - - ] = - - - = ] ! 3 = : - - = - - - = - - ] =
01 015 02 025 03 035 04 045 05 055 06 065 0.7 075 08 085 039 095 1 105 1.1 115 12 125 13 135 14 145 15 155 16 165 1.7 175 18 18 19 195 2

Figure 74

2 Find compounds from 0.2 to 1.3
minutes on the chromatogram.
Enter a Positive MS/MS TIC
threshold of 100000.
Exclude masses 121.0504 and
922.0097.

NOTE: Blue triangles are also
displayed in the Chromatogram, Find
Compounds by Formula, and
Compound Automation Steps
sections in the Method Explorer when
you change the Excluded Masses tab.
These same values are also used in
these other sections of the method.

108

Counts vs. Acquisition Time (min)

Zoomed range for TIC chromatogram of sulfas-PosAutoMSMS.d data file

a In Method Explorer click Find * You can choose the region of the
Compounds > Find by Auto MS/MS. chromatogram from which you
b Under Processing, in the Positive intend to find compounds. See
MS/MS TIC thresheld, type 100000. Figure 74.
¢ Click the Excluded Masses tab. * You can extract the complete result
d Click Exclude masses (or m/z set for a compound after it is found
ranges) from all new by using the Compounds > Extract
chromatograms. Complete Result Set menu item
e Type121.0504,922.0097 when a compound is highlighted.
f Select Symmetric (ppm).
g Select 20.
B Method Explorer: Defmitm x || = Method Editor: Find Compounds by Auto MSMS
Chromategram A ||} ¥ Find Compounds by Aute MS/MS ~| (3} | ¥ ~ 4 -| Methodltems - | (2
Qo A Processing| A Excluded Masses | Resuts|
+ General 7 Do not exclude masses
¥ Reports o Bclude ma:.?:s (or miz ranges) from all new A
o Comnoaa miz value(s) 121.0504, 922.0057 A
‘Find e A | Single m/z expansion for this chromatogram
Find by Targeted MSIMS
Find by Molecular Feature [smercpon)  -lA-E A
Find by Chromatogram Deconvolution
Find by MRM
Find Compounds by Formula A
'+ Identify Compounds.
Compound Automation Steps A
'+ Worklist Automation
" Export
Figure 75  Excluded Masses tab of Find Compounds by AutoMS/MS
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Task 1. Find compounds (LC/MS - MS and MS/MS)

Find and identify compounds 2

Step Detailed Instructions

h Click the Results tab.

Mark the Extract EIC, Extract MS, and

Extract MS/MS check boxes.

Clear the Extract ECC check box.

k Click (B to run the Find Compounds
by Auto MS/MS algorithm on the data
file.

Select to extract EIC, MS spectra
and MS/MS spectra. i

3 Display both spectra for Compound a
4 only. See Figure 76. b

Highlight Compound 4 only.

Click the Show only the highlighted
items tool in the main toolbar.

¢ Expand Compound 4 to see the
chromatogram and two spectra. You
click the Plus sign next to the
compound in the Data Navigator
window to see the labels for the
chromatogram and spectra.

Comments

You can also click Find > Find
Compounds by Auto MS/MS >
Over Selected Ranges.

The Qualitative Analysis program
will find 4 compounds in the
selected range under these
conditions.

In the next task you identify which
compounds are the sulfa drugs.

Showing both spectra is a convenient
way to display all the information for a
single compound.

Note that both the precursor and
product spectra are extracted for each
compound. The diamond represents
the precursor ion. You can change the
color to use for the MS/MS precursor
ion symbol in the MS and MS/MS
Spectra Display Options dialog box.

: 24 Data Navi -
i et Navioky x i ||| MS Spectrum Results

i2 et QY C[Ealoc

Sort by Data File -
[#] sulfas_PoshutcMSMS.d

2 [ [l] e B I[B] % % ) =] S

x10%
3118809

1 121.0508 O
g 4140278

o { PP N

Cpd 4: 1.264: + Scan (1.210, 1.268, 1.296 min, 3 Scans) sulfas_PosAutoMSMS.d

£42,1359 8500441 9220087

L

156.0764 3110807

ol I 2451027
al Il

||.Ilw

Cpd 4: 1.264: + Product lon (1.222, 1.279, 1.307 min, 3 Scans) (311.0810[z=1]-> =) sulfss_PosAutoMSMS d

< 0 v

Figure 76
Compound 4

0 1o 1% 200 250 20 a0 4bo 4B
Counts vs. Mass-to-Charge (miz)

500

550 600 es0 700 750 8o s b0 9%

Data Navigator window and MS Spectrum Results window showing MS and MS/MS spectra for
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2 Find and identify compounds

Task 2. Identify compounds and generate formulas (LC/MS - MS
and MS/MS)

In this task, you identify and generate formulas for the compounds found in
Task 1.

Task 2. Identify compounds and generate formulas (LC/MS - MS and MS/MS)

Step Detailed Instructions Comments
1 Do a database search of a Highlight all compounds in the Data * Note that three of the sulfa drugs
Compounds 1 to 4 based on Navigator window. have been identified in the
masses. See Figure 77 on b In Method Explorer, click Identify Compound List (See Figure 78 on
page 111. Compounds > Search Database. page 112).
¢ Inthe Method Editor window in the * Note that no compound name was
Search Criteria tab, click Mass. found for Compound 3 after running
d Click Identify > Search Database for the database search algorithm.

Compounds from the main menu. You
can instead click the Search Database
for Compounds icon [I] to run the
algorithm.

e If the Compound List is not showing,
click View > Compound List.

f Ifthe Compound Identification Results
window is not showing, click View >
Compound Identification Results.

g Mark the Show/Hide check boxes for
compounds 1 to 3 in the Compound
List. Compounds 1 to 3 were hidden in
the last task. Or, click the Show all
highlighted items tool in the main
toolbar.
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Find and identify compounds
Task 2. Identify compounds and generate formulas (LC/MS - MS and MS/MS)

Task 2. Identify compounds and generate formulas (LC/MS - MS and MS/MS)

Step Detailed Instructions Comments

Sulfamethizole CIHION402S? 038
Sullamethazine| CIZHI4AMA0ZS| 0755
1256

gl = Sullndretboinn| 12 H1ANA D45 1384
=, d

ER " ERE"
[ 7] Cpd & Sulfadimetharine

[0, « EICE311 0210} Sean

[Flely +Scan (1.210. 1.263 .. min)

|1y + Precuet lon (1222, 1278 min) {33308
] Malched Sequences

T{OR) KT Awslable (08

— n mix
B[ | | 2708
i — ] 5 iz ik Dl (g} Dafl (e Henght e
= mo |, A7 05 1221445 100
W 7203 153 02 145314 13
2 = FEEL] 05 al 117522 [0
e — il i i M2 12
meos :
Fied by 2atn MEMS a If
Firdd by Taegeted MEMS ! L | mr e —— .
Find by Molncudar Featore Seang Search Mode Search Heats Il x10% [co 1: sutamethizote: » Scan (0.296, 0.325, 03 | =
Saarch Crifeda Datsbass TPostive
Find by Chromatagrom Deconveluticn 3 | D Pesilnis | oo, Negates lone | 1 308 883 s
Findt by MM Valhues fo salch l E!
21 Molecular foemula 0 e
PRGIELECT T T R | - 104 [Cpa 1 Sutamethizaie: = Produst lon (0.208, 030
[ElMdentify Compounds || Mass and retention time (resenon time oponal)
P—————— .
Search Unit Mass Library TP — X107 Cpd 2 Subbamathazine: + Scan (0753, 6.702. 0.0
Search fccurste Mass Libiary Mass 500 (= N N7
Genersls Fermules Reloobonbme (0100 | mind s i
Defing and betch S o L I O S A L
: 36 08 300 312 34 36 3le 3w 32
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Figure 77 Compounds in sulfas-PosAutoMSMS.d data file identified by searching a database
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2 Find and identify compounds

Task 2. Identify compounds and generate formulas (LC/MS - MS and MS/MS)

Step Detailed Instructions Comments
2 Generate formulas for a Inthe Method Explorer window, click < By default, the Compound
Compounds 1to 4. Identify Compounds > Generate Identification Results window is
View the Compound List. Formulas. tabbed with the Chromatogram
View the Compound b Click the Charge State tab, and select Results window. Click on the tab at
Identification Results list. Common organic molecules. the bottom of the window to switch
Close the MS Spectrum Results ¢ Highlight all four compounds. between windows.
window. d Click the Generate Formulas from * You see the predicted isotope
Compound tool ({EI) to run the abundance ratios on the spectrum
Hint: To obtain the same results as in algorithm or click the Identify > plot when you zoom in at the
Figure 78, make sure you have Generate Formulas from Compounds appropriate m/z.
selected Common organic molecules command. * Note that one or more formula were
for the Isotope model. e Inthe Data Navigator window, found for all compounds.
highlight the compound that you want + Click the Hide Empty Columns icon
to see. to automatically hide empty
f Use the scroll bar in the Compound columns. You can also use the
Identification Results window to see Remove column shortcut command.
the Generate Formulas results (MFG). * Note that the formula from the
The second level of the table shows database search is the same as the
several Score columns. The ID Source formula determined by the Generate
column shows that the result was Formulas algorithm.
found by both the Database Search * Click Configuration > Compound
(DB) algorithm and the Generate Label Configuration to change the
Formulas algorithm (MFG). compound label.
i@ ification Resulis: Cpd 1: i x
i | Automatically Show Columns | [l | Off S | G 62 | @ 8
Best ¥ 1D Scurce Name Formula RT RT Diff RT(DB) RT Available (DB) Mass Mas: MFC Score ¥ Score(DB)  Score (MFG) Scc\ref

Species lon Formula miz Height Score (WFG) ~ Score (MS)  Score (mass]

= \(M+H;H \canNa | 2710318 \1221445 | 3884 |93&2 |9&13 | ‘ ‘
271032 | 2710318 |-171 05 12214456 1205583 100 100 815 805 M
272034 | 27203 |-059 02 145314 15645.2 113 13 97 104
273028 | 2730286 | 053 [ 17522 122244 36 10.1 78 82
274030 | 2740205 |08 02 14133 14137 12 12 03 03
275028 | 275.0265 | 648 -18 2909 3899 02 03 02 03 =
et m 3
H ils: Cpd 1: izole C9 H10 N4 02 S2 x
mz miz (Calc) Formulz Height Height % Diff (ppm)  Diff(mDa)  LossMass  Loss Formula z  Group A 1
» 531386 C4li5 57 011 3378 178 3175833 | CEHE A 02 87 i [} = All Of the DOSSIble
530651 CIHEN 74 014 1302 076 2125667| CEHINI 0252 1 [] formulas for each
580851 C3HEN 17 003 4751 276 2129887 CEH3IN3O252 1 0
65,0386 C5 Hb 132 =3 543 035 2059332 C4HB N2 0252 1 1 m/z are shown in
65.0346 H5 N2 02 3 08t 56.42 367 2 CSHEN2 52 1 1
67.0542 C5H7 30| 006 2484 167 2039776 CAHANE0252 1 0 the same color.
80.0435 C5HEN 728 025 1753 14 190.9823| CAH5N30252 1 2
...... g =t == == e e R e =

Figure 78 Compound Identification Results window and MS/MS Details window for Compound 4
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Find and identify compounds 2

Task 3. Print a compound report (LC/MS - MS/MS)

In this task, you generate a report for each of those compounds found in Task
1 and identified in Task 2.

Task 3. Print a compound report (LC/MS - MS/MS)

Step

Detailed Instructions

Comments

1 Change some of the selections in
the method for compound reports:
Turn off viewing the MS spectra
zoomed in on special peaks, if
necessary.
Turn on the MS/MS options in
the report.

b

In the Method Explorer window, click
Reports > Compound Report.

Clear the Show MS spectrum
(zoomed in on special peaks) check
box, if necessary.

Mark the Show MS/MS spectrum
check box and the Show MS/MS
peak table check box.

{5 Method Explore: Dulsilln K|I__{Hhihﬁhw(m-ﬂhnt X
) | &) Print Compound Report =| (3} | 41 = 0 - | Methodhems = | (- [§

- General s .

- Reports 7] Show comecund table

Analysis Repart Sort by | Aotormon tna =

Compound Repert 4l Sloder. | lnemasng =

Comimon Reporting Options Exclude detnils for uridensifind compounds

- Find Compounds T

Find by 2utn MSMS a Shora uner chromatogramis)

Find by Targeted MSMS
Find by Molecular Feature
Find by Cheomatogram Decenveluticn

Find by MRM

ch Ao ate Mass Library

Combane ldeobhcaton Resulls
Figure 79

2 Print the report.
Preview the report.
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4| Shorw compound chromatograrmds)
Compound spectnm (MS)
7] Show MS spectiun

Shorw predicted isntope match table

+ Find Compounds by Formula A Show MS spectrum (zeomad in on special pesks) A
- Tdentify Compounds Zoom padding mir
Search Datsbase

Search Unit Maa Libeary Campound soactnum (MS/MS)

7] Show MSMS spectrum

Library smarch results

Shuw hibrary spectrum

-0 a0

] Shaw M3 peak lable

¥] Show MSMS pesk table

Shuw diference spectivm

Compound Report window in the Method Editor

Click the Print Compound Report icon
@ to print the report.

In the Print Compound Report dialog
box, click the All results button.

Mark Print report.

Select a printer.

Mark Print preview.

Click OK.

+ Only sections that are marked in

this tab are included in the report.
To change the template that is used
to print the report, click the Reports
> Common Reporting Options line
in the Method Explorer window.
Select a different template to use
for the report.

* You create a PDF file when you mark

the Save report as PDF file check
box. This option only works if you
installed the Microsoft Excel PDF
add-in after installing Excel.
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2 Find and identify compounds

Task 3. Print a compound report (LC/MS - MS/MS)

Step Detailed Instructions Comments

\

@

N B CompoundReportl - Microsoft Excel NEl=l=N = x

Print Preview

P ) ||| L& Mext Page
—@ : A "} Previous Page — <
Print Page | |Zoom Close Print

et Show Margins

H]

Preview

Print Zoom Previe|

This button closes the
Print Preview window
without sending the
report to the printer.

Qualitative Compound Report

S

iame mis "T Mase
CoolZammemime | Sufimethioe Tiom p3 |mseMEME ez

Preview: Page 1 of 5

[FrT T —

Figure 80  Print Preview of a Compound Report

3 Close the Print Preview window. a Click Close Print Preview in the « If you want to print the report, click
toolbar. the Print button. The report is
printed on the printer selected in
step 2 in the Print Compound Report
dialog box.
4 Close the data file without saving  a Click File > Close Data File.

results. b Click No when asked if you want to
save the results.
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Find and identify compounds 2

Task 4. Find Compounds and Search Accurate Mass Library
(LC/MS - MS/MS)

The Find Compounds by Targeted MS/MS algorithm identifies compounds in
MS/MS data and can extract an MS and MS/MS spectra for each compound. If
MS/MS spectra from multiple collision energies are used, you can either
extract an average MS/MS spectrum for all collision energies or a separate
MS/MS spectrum for each collision energy.

The Search Accurate Mass Library algorithm searches a library file (CDB) for
a Product Ion spectrum. Only centroid spectra can be searched, so any profile
spectrum needs to be converted to a centroid spectrum first.

Task 4. Find compounds and Search Accurate Mass Library (LC/MS - MS/MS)

Step Detailed Instructions Comments
1 Open the TIC for the a Ifthe program is not open, double-click + Click the Load workflow’s default
sulfas-PosTargetedMISMS.d data the Mass Hunter Qualitative Analysis method and the Load workflow’s
file. icon. Click Cancel in the Open Data default layout buttons.
Use the General workflow. File dialog box. * To open a different method, click
b Click the Configuration > Configure Method > Open, select the method,
for Workflow > General command. and click Open.
¢ Click OK. * A blue triangle is automatically
d Click File > Open Data File. shown in the Adjust Delay Time
e Click sulfa-PosTargetedMSMS.d, and tabs in the Method Explorer. This
click Open. data file also contains DAD and
f Click the Range Selecticon in the ADC data. You may ignore these
Chromatogram Results toolbar, if blue triangles unless you want to
necessary. enter a delay time.

¢ /\ Chromatogram Results

g Click the Auto-scale Y-axis during
Zoom icon in the Chromatogram
Results toolbar, if necessary.

i2 ot QElEI¢Ea o 3 x[B]EA %L R|% R B S M v lih

x108 |+ESI TIC MSiall) Frag=125.0V sulfas_PosTargetedMSMS.d

2
15
1
05
0

01 015 02 025 03 035 04 045 05 055 06 065 07 0.75 08 085 09 095 1 105 1.1 115 12 125 1.3 1.35 14 145 15 155 16 165 1.7 1.75 18 185 19 195 2

Counts vs. Acquisition Time (min)

Figure 81  The TIC chromatogram for sulfas-PosTargetedMSMS.d data file
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2 Find and identify compounds

Task 4. Find compounds and Search Accurate Mass Library (LC/MS - MS/MS)

Step

Detailed Instructions

Comments

2 Find compounds using the
Targeted MS/MS algorithm.
Select to extract an MS/MS
chromatogram and MS/MS
spectra.

3 Search each compound using the
Search Accurate Mass Library
algorithm.

Select the SulfasLib.CDB library.
If this library is not available,
then install the Personal
Compound Database and Library
(PCDL) program.

Lower the minimum match score
to 50.

In the Method Explorer window, click
Find Compounds > Find by Targeted
MS/MS.

Click the Results tab.

¢ Mark the Extract MS/MS

-0 o0 =

chromatogram and Extract MS/MS$S
spectrum check boxes.

Click Find > Find Compounds by
Targeted MS/MS.

In the Method Explorer window, click
Identify Compounds > Search
Accurate Mass Library.

Click the Browse button.

Select Sulfas_AM_PCDL.cdb.

Click the Open button.

Click the Search Results tab.

Type 50 in the Minimum reverse
score hox.

Mark the Minimum forward score
check box. Type 20 as the minimum
forward score.

Highlight all compounds in the Data
Navigator window.

Click Identify > Search Library for
Compounds.

If not showing, click View >
Compound List.

If not showing, click View >
Compound Identification Results.

You can extract the complete result
set for a compound after it is found
by using the Compounds > Extract
Complete Result Set menu item
when a compound is highlighted.
The Qualitative Analysis program
will find 4 compounds under these
conditions.

If the selected library has the CDB
extension, then the Search
Accurate Mass Library algorithm is
run when you search a library. If the
selected library has the L extension,
then the Search Unit Mass Library
algorithm is run when you search a
library.

You can also right-click the
Compounds line in the Data
Navigator window and then click
Search Library for Compounds.

To see all of the parameters that
affect the Search Accurate Mass
Library algorithm, you mark the
Advanced check box in the User
Interface Configuration dialog box.
Then, the Search Criteria tab is
shown. You use this tab to filter the
library entries that are searched on
lonization mode, Instrument type,
and Collision energy.
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Find and identify compounds
Task 4. Find Compounds and Search Accurate Mass Library (LC/MS - MS/MS)

Task 4. Find compounds and Search Accurate Mass Library (LC/MS - MS/MS)

Step Detailed Instructions Comments
Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
iEsdaga-FEE 9. R
58 Duta v <[ _
Sort by Data File «|:
=~ [] sulfas_PosTargetedMSMS.d
s;“éh:m‘)mm Show'Hide Cpd - File ¥ DSoce w Name <  Formia % Flags (Tat)
L @A + TIC MS(all) 1 sulfas_PosTargeiedMSMS d LibSearch Sulfamethizole CIH10N40252
i3 [F User Spectra 2 sulfas_PosTargeledMSMS d LibSearch  Sulfachloropyridazine C10HICINAD2S
+[F] Background Spectra 3 sulfas_PosTargeledMSMS d LibSearch Sulfamethazine C12H14NA02S
? 4 sulfas_PosTargetedMSMS.d LibSearch Sulfadimethoxine C12H14N404S

4] m

x
¥ IDSource Name Soore V| CAS Formula RT  Mass(DB) Socore (Lib)
LibSearch Sulfamethizole 9921 COHION4O2S 0323 2000245 9921
Name o Num Pesks | miz (prec.) Reverse Score Score (Lib)
| | 81.96 | 271035 | 9921 |21 |
'-| Find Compounds
Find by Auto MSIMS ]
Find by Targeted MSIMS 8 [ 4 kD G 3 W] ] ;L_!
Find by Molecular Feature E Cpd 1: Sulfamethizole: + Scan (0.283-0.488 min, 11 Scans) sulfas_PosTarget. | *
Find by Chromatogram Deconvelution Search methods and score thresholds 19—, pe—_, =
Find by MRM Minimum forward score: 2000 A S 8220085 ||
=l i . = Do L) sz R 20144 | e
(Matching peaks in unknown against the library spectrum) 0
x104 [Cpd 1: Sulfamethizole: + Product lon (0.301-0.359 min, 4 Scans) (271.0317]z
Minimum reverse score 5000 A o 1560110
— {Matching peaks in library spectrum against the unknown) r ’l o
I
See s e 4 e m{s’ chlz Sulfachloropyridazine: + Sean (0.443-0.683 min, 13 Scans) sulfas_P
. 2 T Py ulfachloropyridazine: + min, sulfas_Pa..
Search Accurate Mass Library A] Maximum hits per compound 0 hits | s
Generate Formulas Sl ol 9220085
Define and Match Sequences 0 oo oo 1|, 3912816 5910150 2220150 | |
Combine Identification Results 100 200 300 400 500 600 TOO 800 900
- Counts vs. Mass-to-Charge (miz)

Figure 82

4 Close the data file without saving
results.

save the results.

a Click File > Close Data File.
b Click No when asked if you want to

Results after running the Search Accurate Mass Library algorithm.
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2 Find and identify compounds

Task 5. Do molecular feature extraction on a protein digest (LC/MS
- MS and MS/MS)

In this task, you do molecular feature extraction on protein digest data
obtained on a Q-TOF in Auto MS/MS mode.

Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS and MS/MS)

Step

Detailed Instructions

Comments

1 Do a molecular feature extraction
in the data file peptide-auto.d with
these parameters:

Make sure the layout is returned
to the Default Layout.

Time range is 2.5 to 4 minutes.
Set the isotope model to
peptides.

Filter to show only the largest 20
compounds in abundance.
Change the window layout to
match that of Figure 83 (next

page).

2 Find the compound spectrum for
the m/z 625.31585 ion and
determine the charge state.

a Open the peptide-auto.d data file.

b Click the Configuration > Configure
for Workflow > General command.

¢ Click OK.

d Click Find Compounds > Find by
Molecular Feature in the Method
Explorer to display the parameters in
the Method Editor window.

e Inthe Extraction tab, select Small

molecules (chromatographic) as the

Target data type.

f Mark the Restrict retention time to

check box. Then, type 2.5 - 4.
g Onthe Charge State tab, select
Peptides as the Isotope model.

h On the Compound Filters tab, mark the

Limit to the largest check box and

type 20 for the number of compounds.

i Onthe Results tab, mark the Extract

MFE spectrum and Extract ECC check

boxes.

data file.
k Click the List Mode tool in the
Chromatogram Results toolbar.

| If necessary, select 3 in the Maximum

number of list panes box in the
Chromatogram Results toolbar.

a Inthe MS Spectrum Results window,
scroll to find the spectrum containing

the m/z625.3166 ion.
b Find the charge state.

Click (»} to run the Find Compounds
by Molecular Feature algorithm on the

+ To return the layout to the default

layout, click Configuration > Window
Layouts > Restore Default Layout.
The Limit to the largest filter does not
limit the number of features extracted.
It just limits the number of compounds
displayed in Qualitative Analysis.

If Peptides is not one of the options
for the Isotope model, you enable this
feature by marking the Peptide
Sequence Editor check box in the
User Interface Configuration dialog
box. Click Configuration > User
Interface Configuration to display this
dialog box. To display the LMFE and
Advanced tabs for the Find by
Molecular Feature section, you mark
the Advanced check box.

You extract features using the
Molecular Feature algorithm. Then,
you can compare sets of data from
different extractions using Agilent
MassHunter Profiling software or
GeneSpring MS software.

By default, chromatograms are
displayed overlaid.

Compound 7 has a spectrum
containing this ion with a charge
state of +1.
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Find and identify compounds 2
Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS and MS/MS)

Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS and MS/MS)

Step Detailed Instructions Comments

jr=e s |

e v 3 A@s ¢ Ea 00
X104 Cpd 5 276T: oE5 ECC Scan FragaT75.0V pectide-suto d
| T
o

2108 Cpd i 37B6 «B51 BOC Sean Frage175 0V paptidemuto

) T

«104 |Cod 7 2 834 «E5 ECC Scen Fraga175.0% pectde-sutn. d
1984
2 Il
]

D204 0508 1 1214 16 18 3 22242628 J 3234 7638 1 €2 144645 5 52545650 ¢ 0264
Courta va. Acguisdbon Tems {mn)

[}

Sl=la D0 'z
%104 Cpd % 2767, « MFE Spectrom [2.745-2.508 mun] pegn.

571.2385
i M3

X108 Cod & 2785 » MFE Spmctium (2 7232609 masl pect | |
1

1
0.
i -
{MeHle
Find by futs NSMS oL . .
Find by Tarpeted MSMS. Payatas It} «| - |00 | + [1m0000 ¥10% |Cod 7 3854 « MFE Spmctrum (3 858-7 535 mari) pegti
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Sty Compendts, AL || Deeyinea - Courta va. Manyrdo-Charge ()

Figure 83  Find Compounds by Molecular Feature for a protein digest with auto MS/MS data

3 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked to save the
results.
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2 Find and identify compounds

Tasks for GC/MS Data (Triple Quad)

Task 1. Find compounds by chromatogram deconvolution (GC/MS)

This FindCompounds algorithm identifies compounds in GC/MS data and
creates a cleaned MS spectrum for each compound. This functionality is an
easy way to “mine” information from complex data. You can only use the Find
Compounds by Chromatogram Deconvolution algorithm on GC/MS sample
data acquired in Scan, Product Ion scan or Neutral Loss scan mode.

Task 1. Find compounds using Chromatogram Deconvolution (GC/MS)

Step Detailed Instructions Comments
1 Open the TIC for the Pest - 200 - a Ifthe program is not open, double-click + You only use the General Workflow
Scan.d data file. the Mass Hunter Qualitative Analysis when working with GC/MS data.
icon. Otherwise, click File > Open
Data File.

b Click the Pest - 200 - Scan.d data file
in the GC example data file folder.

¢ Clear the Load result data check box
and click Open.

¢ /\ Chromatogram Results x

Pe e |0 EH e[S 0 e 2w [B]E A R % % Minutes v

%107 |+EI TIC Scan Pest - 200 - Scan.D
144,

e

3 i 5 3 7 ] 3 10 1 12 ) 12 15 16 17 18 B 2 A
Counts vs. Acquisition Time (min)

Figure 84 TIC chromatogram from Pest - 200 - Scan.d

2 Configure the user interface to + Follow the instructions in Task 17.
work with GC data. Configure User Interface for GC  69.
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Task 1. Find compounds using Chromatogram Deconvolution (GC/MS)

Find and identify compounds 2

Step

Detailed Instructions

Comments

3 Find compounds using the
chromatogram deconvolution
algorithm.

Select the Agile integrator.

Enter an SNR threshold of 20. c

a Inthe Method Explorer window, select
Chromatogram > Integrate (MS).

b Select Agile as the Integrator

selection.

Select Find Compounds > Find by

Chromatogram Deconvolution.

d On the Settings tab under Peak filter,
type 20 for the SNR threshold.

[k Method Explorer: Defaultm x HI? Find C by Ch i x
Chromatogram A |[f@® Ffindc by Chr D MR NG R

+ Spectrum A Settings | Mass Fiters | Compound Fiters | Resuts |

) Genesal Resaluion

%) Reports RT window size factor: 100.00

= Find Compounds Peak fiter

Find by Chromatogram Deconvelution A Excluded miz =

Find by MRM

* Identify Compounds

'+ Compound Automation Steps

+ Worklist Automation

+| Export

example: 46,48

Spectrum pesk threshold 0.00
SNR threshold WA
Extraction window:
Left miz delta: 03 Right m/z delta: 07
mz delta units: | AMU -

Companent shape:
[E] Use base peak shape

Sharpness threshold: 2500

Select to extract EIC, MS spectra e

and MS/MS spectra.

Figure 85
tion

Click the Results tab.

f Mark the Extract EIC, Extract ECC,
Extract cleaned spectrum and Extract
raw spectrum check boxes.

g Click {i-: to run the Find Compounds
by Chromatogram Deconvolution
algorithm on the data file.

h Click the View > Compound List

command.

* You can choose the region of the
chromatogram from which you
intend to find compounds.

* You can extract the complete result
set for a compound after it is found
by using the Compounds > Extract
Complete Result Set menu item
when a compound is highlighted.

Settings tab in the Find by Chromatogram Deconvolution sec-

+ The Qualitative Analysis program

finds 132 compounds under these
conditions.

* In the next task you identify these

compounds by searching the
NIST08.L library.
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2

Task 1. Find compounds usin

Find and identify compounds

g Chromatogram Deconvolution (GC/MS)

Step

Detailed Instructions

Comments

4 Examine the compounds. See

Figure 76.

Select 2 in the Maximum number of
list panes box in the MS Spectrum
Results toolbar.

Click the Hide Empty Columns icon in
the Compound List window.

Click the first compound in the Data
Navigator window.

When the Data Navigator window is
selected, use the arrow keys to switch
compounds.

Showing both spectra is a convenient
way to display all the information for a
single compound.

Note that both the cleaned spectrum
and the raw spectrum are shown.

.

[ Agilent MassHunter Qualitative Analysis B.05.00 - Default.m ol @ ===
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
=R e I M ClE e o A E E R e e =R
: ¥4 Data Navigator x || & Compound List x
Sort by Data File MIE Show Columns | [ | @1, &%
- [] Pest- 200 - Scan.D - - =
= 7] U | showMide Cpd 7 Lsbel ¥ Ser ¥ End T Algorithm ¥ mz 7 Polarity ¥ lons ¥ Height @ Area *,
‘E‘ | 2 Cpd2:2 12?' 2028 2236| Find by Chromatogram D 105| Positive 6| 141325| 272717=
b E] 3 Cpd 3: 2184/ 2023 2.309| Find by Chromatogram D 851 Positive 4| 143370 14601€
] 4 Cpd 4 ZZ# 2054 2413| Find by Chromatogram D 711| Positive 31| 570191| 17751¢
] 5 Cpd & Z.JBBl 2249 2.595| Find by Chromatogram D.. 71.1|  Positive 11| 203857 | 40125¢
] 6 2457 2574 Find by Chromatogram D- 355 Posiive| 23] 2663805 14937
[ 7 2643 Find by Chromatogram D 73| Positive 5| 159526] 100000
& 2.725] Find by Chromatogram D.. 11| Positive 6| 148787 9515¢
a3 Find by Chromatogram D._ 121 Positive 8 245467 13437()
= rmerm n o .

<

: /A Chromatogram Results

Exiract raw spectrum &

Figure 86

Chromatogram Deconvolution results

x
ie e A C[xaloc 3 0D 7t PI[%]% B B = Minutes =)
T
] Cpd 11: 2860 %105 Cpd & 2617: +EI ECC Scan Fest - 200 - Scan D -
&[] Cpd 12.2973 2 oJe2ar 2 (@
Nl o Defnin X1l x10% [Cpd 9 2666: +E1 EIC(59 1. 81.0.86.1 ) Scan Pest - 200 - Scan.D
Chromatogram A o 2
| Spectrum 108 |Cpd & 2.666: +E| ECC Scan Pest - 200 - ScanD
4! General o 2
3 & 8 & 7 & § f T 2 13 1+ 15 16 17 18 13 20 2
Reports Counts vs. Acauisition Time {min) -
= Find Compounds HES Find Cq X [|¢ 1]1 MS Spectrum Resulls x
Findby O b 4]l: 3 Find Compounds by G e BiesziaBu vEaloc 2 -m
Find by MRM [ A._Setings | Mass fiters | Compound Fiters | A Resus | %105 |Cpd 9 2.686: + Compound Spectrum (2 624-2.760 min) Pest- 2. | *
Identify Compounds Delete previous compounds " (|
2 (4
'+ Compound Automation Steps New resutts E :
'+ Worklist Automation @ Highlight first compound
© Highlight all compounds o
Export x104 [Cpd &: 2666 + Scan (2.634-2.760 min, 30 Scans) Pest - 200 -
Chromatograms and spectra 3 6
[V Extract EIC A 4
Extract ECC 2
Extract cleaned spectrum L 0
50 100 150 200 250 300 330 400

Counts vs. Mass-to-Charge (m/z)
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Find and identify compounds

Task 2. Identify compounds using the Search Library algorithm

(GC/MS)

In this task, you identify and generate formulas for the compounds found in

Task 1. Find compounds by chromatogram deconvolution (GC/MS)

can do this task if you have purchased the NIST0S.I library or if you use the

demo.l library.

Task 2. Identify compounds using the Search Library algorithm (GC/MS)

2

120. You

Step Detailed Instructions Comments
1 Do alibrary search of all of the a Highlight all compounds in the Data * Note that many of the compounds
compounds. Navigator window. are identified after searching the

b

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

In the Method Explorer window, click
Identify Compounds > Search Unit
Mass Library.

In the Settings tab, click the [:]
button. Select the NIST08.1 library and
click the OK button.

Click Identify > Search Library for
Compounds from the main menu. You
can instead click the Search Library
for Compounds icon (¥} to run the
algorithm.

Click View > Difference Results.
Click View > Structure Viewer.

Click View > Compound Identification
Results, if necessary to display this
window.

If necessary, click the Compound
Identification Results window. This
window is tabbed with the
Chromatogram Results window.

Click the Hide Empty Columns icon in
the Compound ldentification Results
toolbar.

NIST08.I library.

+ If you do not have the NIST08./
library, select the demo./ library.

* You can use the search library
algorithm on an MS/MS spectrum if
you have an XML library. You can
create and edit an XML library using
the PCDL program which is included
when you purchase the Qualitative
Analysis program. See the online
Help for the PCDL program for more
information.
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2 Find and identify compounds
Task 2. Identify compounds using the Search Library algorithm (GC/MS)

Task 2. Identify compounds using the Search Library algorithm (GC/MS)

Step Detailed Instructions Comments

© [¥] Pest- 200- ScanD B : =
5 [7] Uses Chromalograms Al ShondHide  Cpd T Lsbdl ¥ Sat T RI Ed T Algerthin T me ¥
Wi, + TIC Sean Bl = 7] 2413 Find by Cheematogeam 11 [l
Wi+ TCC San Ll = [ 5 2595 Find by Checmatogram D_
[ Vees Spectia @ @ &) Cid 6. Cyclopentas_ 2457 2431 2574| Find by Chromalogram D_ 355
] Backgreund Specira & 2 7| Cpd 7:2538) 2426 25| 2643| Find by Cheomatogram [ | 7
T Ecic'“” Limanens [ v B Cpd 8 2617 EE 2ET7 2726] Find by Checmatogram 0 [
@ Cpd 2 2127 " [ 31 Cpd 3 Ethances, 1_ 26H F3 2.76| Find by Cheomatogram D_ 121
@ @ 0 Cpd 10. 2708 166 P L7 Find by Chromalogram O_| [ED
= ¥ 11| rpdn 2880 2833 288 2855 Fmdlwmmmmn 125

@ e T 250 T
e [ Cpd 8 2517 | —
1 (] Cpd & Ethanane, 1.{3 hydreocyphomy) Seucture | MOL Tet |
© [ Cod 10: 2703
s [ Cod 11, 2860 e 3
(] Cpd 12- 1.3 Cictanediol
© [ Cod 13 2084 — . ]
s} [F] Cod 13 TH-Pymrole. 1- (2raryimeity)- A o Rockes e Foom ()
[ERTFIETITE XU A —— |82 ]\somd.m-}d | 6941 | e
4 [ [ ' 15 8
e = Best ID Source Name cas Fomuds
5 Method Explores: D 2l o | LibSearch | 16-Octatben 3o, | 142-35: | C1aHz202
= 8 ad o
- romatogram b : o
| Reports i (¥) Search for = CEX HC R N> (87 | 2 = j
 Find compounds A Sesrch Rlesuts 108 |Cpd 4: 1.6-Octadien-3-ol, 3, T-dimethyl, peopenoste: + Compeu.. | *
Fi R I
Find by Chromatogrem Deconvolubun A | | Seonhmnks N - m
Find by MAM Masitmurm hils per compound. W s ! e Ci}
2 LA
| | Mirirum mach ecore: wo 0 n
[Seanch Uinit Mass Library A %103 |Cpd & 15-Oetadien- Lol 3 7-dimethyl-, propancate: + Sean (2
Coembine ldersiizasion Resulis a o 1
T
|(ChCompeurd Antoemation SVEPS | L e i)
- worklist Automation . e
LT LECETE D
e Couls vs. Mass-o-Charge vz} .

Figure 87 Compounds in Pest - 200 - Scan.D data file and the library search results

Click File > Close Data File. « If these check boxes are not
Select all files. marked, then some of the
Click Close. algorithms are not available.
Click Configuration > User Interface

Configuration.

Mark all check boxes.

Click OK.

2 Close data files and return to
LC/MS/MS user interface
configuration.

20 T o

- @
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Find and identify compounds 2

Task 3. Find compounds by MRM (GC/MS - MRM only)

The Find Compounds by MRM algorithm identifies compounds in GC/MRM
data. The algorithm searches for compounds using the MRM transitions. All of
the compounds in the acquisition method are extracted and shown in the
Compound List. Compounds are not eliminated based on chromatogram
integration results. You can only use the Find Compounds by MRM algorithm
on data that was acquired using MRM transitions.

Task 3. Find compounds using MRM (GC/MS - MRM only)

Step Detailed Instructions

Comments

1 Open the TIC for the Pest - STD a
200 MRM.d data file.

icon. Otherwise, click File > Open
Data File.

b Click the Pest - STD 200 MRM.d data
file in the GC example data file folder.

¢ Clear the Load result data check box
and click Open.

If the program is not open, double-click
the Mass Hunter Qualitative Analysis

* You only use the General Workflow
when working with GC/MS data.

i /\ Chromatogram Resulis x
ie et QEE ¢ [EAlo e 5 x eI A KRR % K B e i v| 4
x103 |+El TIC MRM CID@™ (~ -> ") Pest - STD 200 MRM.D
sz _| 7 I sle 17 7
6l
Al
2]
o1 L LU
E] i 5 & 7 [ ] 10 T 12 B 14 15 16 17 1
Counts vs. Acquisition Time (min)
Figure 88 TIC chromatogram from Pest - STD 200 MRM.d

Follow the instructions in “Task 17.
Configure User Interface for GC” on
page 69.

2 Configure the user interface to .
work with GC data.

3 Find compounds using the MRM a
algorithm.

In the Method Explorer window, select

Find Compounds > Find by MRM.

b Click the Group transitions by
compound name button.

¢ Click the Integrator tab.

d Select the Agile integrator.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

* You can choose the region of the
chromatogram from which you
intend to find compounds.

* You can extract the complete result
set for a compound after it is found
by using the Compounds > Extract
Complete Result Set menu item
when a compound is highlighted.
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2 Find and identify compounds

Task 3. Find compounds using MRM (GC/MS - MRM only)

Step

Detailed Instructions

Comments

i [k Method Explorer: Defaultm

% ||} (2 Method Editor: Find Compounds by MRM x

Chromatogram

&  *||i ® Find Compoundsby MRM - | (3} | ) « (4 | Method Items - | (= (3§

+ Spectrum

+ General

Options | & Integrator | Peak Fiters | Signal to Noise | Peak Spectum | Resuls |
Integrator selection

*| Reports.

[Agie

Brs

= Find Compounds

Find by Chromatogram Decomvolution

Find by MRM

A

= Identify Compounds.

Search Unit Mass Library

Combine Identification Results

* Compound Automation Steps.

il Worklist Automation

Figure 89 Integrator tab in the Find by MRM section of the Method Editor
e Click {i_j to run the Find Compounds  + The Qualitative Analysis program
by MRM algorithm on the data file. finds 28 compounds under these
f If necessary, click the View > conditions.
Compound List command. + If you have a library in the XML
g Click View > Compound Identification format, you can use the Search Unit
Results to open this window. Mass Library algorithm.
4 Examine the compounds. See a Select 2 in the Maximum number of » The precursorionis displayed in the
Figure 76. list panes box in the MS Spectrum Precursor (Acq Method) column,
Results toolbar. and the product ion is displayed in
b Click the Hide Empty Columns icon in the Product (Acq Method) column
the Compound List window and in the in the Compound Identification
Compound Identification Results Results window.
window.
¢ Click the first compound in the Data
Navigator window.
d When the Data Navigator window is
selected, use the arrow keys to switch
compounds.
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Task 3. Find compounds using MRM (GC/MS - MRM only)

Find and identify compounds

2

Step Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis 8.05.00 - Default.m
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help

iz Edoga-MEE - [FR|[EE] AR b b G [EE e
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7288
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v
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L Automatically Show Columns | [} | @, @,
Best D Source Name RT
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[¥/] Cpd 12: pendimethalin
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[¥] Cpd 17: endosulfan alfa
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=S i (b) Find G dsby MRM ~| £33 | 9 - 04 | Methodltems - | (= [
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i Compounde A Integrator | Peak Fiters | Signalto Noise | Peak Spectum | Resuts |

i

Integrator selection
(Agle

Find by Chromatogram Deconvelution

Find by MRM
I 1dentify Compounds:
Search Unit Mass Library

Combine Identification Results

| -la

Compound Automation Steps. i

Worklist Automation &

m

Figure 90  Find by MRM results

Click File > Close Data File.
Select all files.
Click Close.

5 Close data files and return to
LC/MS/MS user interface
configuration.

20 T o

Configuration.
Mark all check boxes.
Click OK.

- @

ol

x104 Cpd 6: Carbofuran: + MRM:2 (6.526-6.574 min. 8 Scans.

149.0
5. 1310 [ [

7 \
x104 |Cpd 7: diazinon: + MRM:1 (7.254-7 316 min, 10 Scans)

T

80 100 120 140 160 180 200 220 24D 260
Counts vs. Mass-to-Charge (miz) =

"~

« If these check boxes are not
marked, then some of the
algorithms are not available.

Click Configuration > User Interface
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2 Find and identify compounds
Task 3. Find compounds by MRM (GC/MS - MRM only)
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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide

@ o ¢ - Exercise3
Set up and run qualitative analysis
° methods using different workflows

Task 1. Set up and run a qualitative analysis method using the general
workflow 130

Task 2. Set up and run a method to automate an analysis using the
Chromatogram Peak Survey workflow 136

Task 3. Set up and run a method to automate compound identification
using the MS Target Compound Screening workflow 142

Task 4. Set up a qualitative method to run with a worklist 147

In these tasks, you learn to set up and run any qualitative analysis method.
You also learn to edit a method to automate the analysis and/or compound
identification. Then you run the actions within the automated method when
you open a data file. You also learn to create a method to perform automated
actions with a worklist.

You learn to create the worklist method with qualitative analysis parameters
only or with both acquisition and qualitative analysis parameters.

An MS-only data file (Q-TOF) is used for illustration, although all of these
tasks apply to MS/MS data from either a Q-TOF or Triple Quad as well.

Different workflows are used for these examples. You can explore these
different workflows before deciding which one best matches your tasks. See
“Workflows” on page 171 for more information.

The General workflow supports both GC/MS and LC/MS data. The other
workflows only support LC/MS data.

The BioConfirm workflows are described in the online Help and in the
BioConfirm Quick Start Guide and BioConfirm Familiarization Guide.
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3 Set up and run qualitative analysis methods using different workflows

Each exercise 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.

Task 1. Set up and run a qualitative analysis method using the
general workflow

When you first start to use the Qualitative Analysis program, the method
default.m is loaded. You can make changes to the opened method and save it,
or open a new method, make changes and save the method. You cannot
overwrite the method default.m.

You can also set up to run specific actions in the method when you open a data
file. When you open a data file, you can also load the method that was used to
create the results that are stored with the data file. This method is
automatically saved whenever you save the results with the data file. The
General workflow can be used with either GC/MS or LC/MS data files.
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Set up and run qualitative analysis methods using different workflows 3
Task 1. Set up and run a qualitative analysis method
Steps Detailed Instructions Comments
1 Open the sulfas_PosMS.d data a Double-click the Qualitative Analysis * The default layout for the General
file. icon on your desktop. workflow is automatically loaded. If
Make sure that the program will b Inthe Open Data File dialog box, select you want to return to this default
not run any file actions when the sulfas_PosMS.d, layout, click View > Window
data file is open. ¢ If necessary, clear the Run ‘File Open’ Layouts > Restore Default Layout.
Make sure the method is actions from selected method check This command always restores the
Default.m. box. layout that is used with the General
Make sure the window layoutis d If necessary, clear the Load result data workflow.
the default layout. check box. + To load a method, do this:
e Click Open. Click Method > Open.
f Click the Configuration > Configure Select the method
for Workflow > General command. Click Open.
g Click the Load workflow’s default + Asyou noticed in the last exercise,
method button and the Load every time a change is made to a
workflow’s default layout button. method, a blue triangle appears
h Click OK. next to the change and in the
i Click Configuration > User Interface Method Explorer next to the section
Configuration. which has changed.
j Mark all of the check boxes so all
options are available.
k Click the OK button.
2 Set up the method to extracta TIC a In the Method Explorer window, select
chromatogram. Chromatogram > Define
Define a TIC chromatogram for Chromatograms.
MS data. b Delete the BPC chromatogram.
Turn off cycle sum since this is ¢ Select TIC as the Type.
an MS-only data file. d Make sure the MS Level is MS.
e Clear the Do cycle sum check box.
f Click Add.
3 Edit the method to integrate the a Inthe Method Explorer window, click  + Updating a value in the Peak Filters
data. Chromatogram > Integrate (MS). tab in the Chromatogram >
Limit the integration to the four b Click the Peak Filters tab. Integrate (MS) section also updates
highest peaks. ¢ Inthe Maximum number of peaks values in other sections of the
section, mark the Limit (by height) to Method Explorer. Blue triangles
the largest check box. appear to show these other
d Type 4. sections.
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3 Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a qualitative analysis method

Steps Detailed Instructions Comments
: [Z: Method Explorer: Defaultm x Hé@nmmmrzlmm x
= Chromatogram “ | (¥) integrate Chromatogram ~| {3} | ©) » (4 | Method tems ~ | (2 34
[integrate (M5) Al Integretor | Sultabiity | & Pesk Fiters | Results .
e — You can click the Save
e - Peokchesan 8 Fenkoren Method icon to save the
ntegrate
Integrate (ADC) 7 - 10000 counts current method.
Smooth = 50 - of largest peak
Exclude Mass(es)
Calculate Signal-to-Hoise freaiie =
[ Absolute area >= 10000  counts
Define Chromatograms A
At Delay Time Relative ares 5= 1000 % of largest peak
Extraction Data Format Madmum number of peaks
7 Spectrum Limit (by height) to the largest A 4A
+ General
| Reports
+ Find Compounds -~
Figure 91  The Spectrum > Extract (MS) > Peak Spectrum Extraction (MS) tab

4 Test the integration to make sure
that only 4 integrated peaks
appear.

5 Save the method to jifexercisel,
where “jii" are your initials.

6 Change the peak spectrum
background to use the spectrum at
the start of a peak.

Click the Integrate Chromatogram
icon (I} to integrate the data file.

From the top menu, click Method >
Save As.

Type iiiexercise1.

Click the Save button.

In the Method Explorer window, click
Spectrum > Extract (MS).

Click Peak Spectrum Extraction (MS).

For the Peak spectrum background,
select Spectrum at peak start.

* Note that saving the method causes
all the blue triangles indicating
value changes in the opened
method to disappear.

+ If you make any additional changes

after saving the method, then the
blue triangles are added.

132

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Set up and run qualitative analysis methods using different workflows 3
Task 1. Set up and run a qualitative analysis method
Steps Detailed Instructions Comments
 E\ Method Explorer: phexercisel. m x ||} [ Method Editor: Exiract (MS) x
1= Chromatogram Al | 9 - o0 | (#) ] Method Trems~ | 'glz E=] I<
Integrate (MS) Peak Location Peak Fitters Charge .Stais You can click the Save
’ Manual Extraction A Peak Spectrum Exraction (MS) )
e Soecte 1o e Method icon to save the
Integrate (LUV)
m:me G0 © At apex of pesk current method.
Integrate (ADC) (%) Average scans > 10 % of peak height
Smooth TOF spectra .
i M Exclude if above 40.0 % of saturation
Calculate Signal-to-Noise © Amyvihere
Define: Cluomalograns: ) In miz range(s) 100.0000-2000.0000
Adjust Delay Time Peak spectnum background
= M v]a
Extract (M5) A
Time range:
Extract (MS/MS)
Extract (UV)
Deconvelute: Resolved Isotope
General
Figure 92  The Spectrum > Extract (MS) > Peak Spectrum Extraction (MS) tab
7 Testthe MS spectrum extractionto * Click the Extract Peak Spectrum [ b}
make sure a background spectrum icon to run the action on the selected
is subtracted. peak in the data file.
8 Save the method. + Save the method in one of three ways: + The Save Method icon is shown in
i Click the Save Method icon Figure 92 on page 133
in the Method Editor.
Right-click the Method
Editor, and click Save Method.
From the top menu click Method >
Save.
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3 Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a qualitative analysis method

Steps

Detailed Instructions

Comments

9 Set up the method to automate the
actions whose parameters you just

changed when you open a data file.

List the actions to be performed
when this or another data file is
opened.

Hint: Look under General in Method
Explorer.

10 Test the File Open Actions.

a Inthe Method Explorer window, select
General > File Open Actions.

b Select Integrate and Extract Peak
Spectra from the Available actions
list.

¢ Click the Add button, [_~_], to move

the selected action to the Actions to
be run list.

You can also double-click on the
selected action to move it to the other
list.

* Click the Run File Open Actions Now
icon () to run the actions on the data
file.

[ Method Explorer: PFHexercisel.m

Chromategram

x ” 57 Method Editor: Assign Actions to Run Opening a Data File: x
*1li ® Run File Open Actions Now ~| ¢ | ¥ - 04 | Methodltems -~ | (= 3

I~ Spectrum

Available actions

Extract (MS)

Extract (MSIMS)

Extract (UV)

Deconvolute: Resolved lsotope

Extraction Data Format

!

= General

Edract Peak Specira
Edract Defined Chromatograms
Integrate Chromatograms |
|icgrtc and Esoct Peakcspecp
Smooth Chromatograms

Generate Compound Report

Generste Analysis Report

Find Compounds by Auto MS/MS

Find Compounds by Targeted MS/MS

Find Compounds by Molecular Feature

Find Compounds by Formuia -

>

File Open Actions |

1% Reports

Find Compounds

Find Compounds by Formula

= Identify Compounds
Search Database
Search Unit Mass Library

Search Accurate Mass Library

Actions to be run

Edract Defined Chromatogra
Integrate and Exract Peak Spectra

===

(o)

Generate Enrnuila

Figure 93

11 Save the method.

The General > File Open Actions section in the Method Editor

+ Click the Save Method icon in Method

Editor,

* The chromatograms and spectra are
not overwritten. New
chromatograms and spectra are
added.

Two different actions are part of
the Actions to be run list. The first
action is to extract the defined
chromatograms. Then, that
chromatogram is integrated and
peaks are extracted.
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Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a qualitative analysis method

Steps

Detailed Instructions

Comments

12 Set up the method to automate the
actions when the method is run
during a worklist.

List the actions to be performed

a Inthe Method Explorer window, select
Worklist Automation > Worklist
Actions.

b Remove Generate Analysis Report

when this or another data file is from the Actions to be run list.

opened.

Hint: Look under Worklist Automation
in the Method Explorer window

13 Test the Worklist Actions. * Click the Run Worklist Actions Now * The chromatograms and spectra are
icon (I} to run the actions on the data not overwritten. New
file. chromatograms and spectra are
added.
: [54 Method Explorer- PFHexercisel.m x Higneumrdimr-- ign Acti i x
» 1 ) Run Worklist Actions Now +| (3 | ) ~ 04 | Method tems ~ | (= [ . . .
= Spectrum : s s Two different lists of actions are
Exdract (MS) Aoailable actions N N . -
S ST — = mclud_ed in a_ method. Tht_a first list
S— e Cromatogans z of actions (File Open Actions) can
S P Sorrte Corgei Pt be run when a data file is opened
Extraction Data Format Eﬁg%’?ﬁ ﬁﬁﬂiﬂfg - A N .
) General Find Compounds by Targeted ME/MS The second list of actions
Find Compounds by Molecular Feature

i+ Reports. Find Compovunds by Fomula -

(Worklist Actions) is run when
the method is run as part of a
worklist.

| Find Compounds

Actions to be run

Extract Defined Chromatograms A
Integra &

| Find Compounds by Formula

! Identify Compounds

1% Compound Automation Steps

= Worklist Automation

Reporting Options -
[ Worklist Actions a4l
Selected Ranges o

Figure 94  The Worklist Automation > Worklist Actions section in the Method Editor

a Click the Save Method icon in Method
Editor,

b Click File > Close Data File, and click
No when asked to save results.

14 Save the method and close the
data file without saving results.
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3 Set up and run qualitative analysis methods using different workflows

Task 2. Set up and run a method to automate an analysis using the
Chromatogram Peak Survey workflow

In this task you set up a qualitative analysis method that contains a list of
analysis actions to run in a specific order. These include extracting and

integrating chromatograms, extracting spectra, searching a database for peak
spectra, generating formulas for spectra and printing an analysis report.

You switch to the Chromatogram Peak Survey workflow to set up this method.
You will also set up to run this automated analysis in the method when you
open a data file.

The Chromatogram Peak Survey workflow can only be used with LC/MS data

files.

Task 2. Set up and run a method to automate an analysis

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d again.
Make sure that the method will
not perform any actions on the
data file when opening the file.
Make sure the method is
iiiexercisel.m.

Click the Configuration > Configure
for Workflow > Chromatogram Peak
Survey command.

Click the Load workflow’s default
method button and the Load
workflow’s default layout button.
Click OK.

Click Configuration > User Interface
Configuration.

Mark all of the check boxes so all
options are available.

Click the OK button.

Click File > Open Data File.

In the Open Data File dialog box, select
sulfas_PosMS.d.

Clear the Run ‘File Open’ actions from
selected method check box.

Click Open.

Click Method > Open, select the
iiiexercisel.m method, then click
Open.

» Make sure the Load result data
check box is either clear or grayed
out.

* When you switch to a different
workflow, a new method can be
loaded, a new window layout can be
loaded, and a new section is added
to the Method Explorer.

* Ifyou are prompted to save changes
to the method, click No.

* The method may load with red
exclamation marks. These errors
may be caused if the MassHunter
folder is not on the D: drive. You can
fix these errors by changing the
folder that is specified for the
database and library.
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Task 2. Set up and run a method to automate an analysis

Set up and run qualitative analysis methods using different workflows 3

Steps

Detailed Instructions

Comments

2 Look at the sections for the
Chromatogram Peak Survey
algorithm.

3 Make sure that new results will
overwrite previous results.

4 Make sure that a TIC will be
extracted, and the four largest
peaks integrated.

5 Set up to extract MS spectra and
subtract a peak spectrum
background of the average of
spectra before and after the peak.

6 Choose to search a database and
generate formulas for all spectrum
peaks.

Don’t change the Molecular
Formula Generation nor the
Database Search parameter
values.

* In the Method Explorer window, click
Chromatogram Peak Survey
Workflow.

a Inthe Method Explorer window, select
Previous Results.

b Mark the Delete all previous results
check box.

a Select Chromatogram Extraction.
b Click the Chromatograms tab.

¢ Make sure that TIC has been selected

as the Chromatogram used to find
mass spectra.

d Mark Signal A under Additional

chromatograms to extract.

e Select the Chromatogram Integration

section in the Method Explorer.

f Click the Peaks (MS) tab, and mark

Limit (by height) to the largest and
type 4.

a Select Mass Spectrum Extraction.

-

Click the Peak Spectrum tab.

¢ For Peak spectrum background select

Average of spectra at peak start and
end.

a Select Spectrum Peak Identification

in the Method Explorer.
b Mark the Search a database for each
peak check box.

¢ Mark the Generate formula for each

peak check box.

d Click the All peaks button.

Note the eleven sections in this
workflow. Most of these sections
are duplicates of sections in the
General workflow.

Note that blue triangles appear in
other sections of Method Explorer.
These indicate that the same
parameter values have been
changed elsewhere as well.

Note that the “Chromatogram
Extraction” section is unique. You
cannot enter this information
anywhere else in the Method Editor.

Note that the “Spectrum Peak
Identification” section is unique.
You cannot enter this information
anywhere else in the Method Editor.
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3 Set up and run qualitative analysis methods using different workflows

Task 2. Set up and run a method to automate an analysis

Steps Detailed Instructions Comments
7 Test the automated analysis + Click the Run Chromatogram Peak * If you click the {E} icon from the
process up to this point. Survey icon {!} from the Spectrum Molecular Formula Generation
Peak Identification section. section, you click the arrow first and

select Run Chromatogram Peak
Survey from the list of possible
action. By default, the action that is
run in this section is Generate
Formulas from Spectrum Peaks.
Several other sections also have
different default actions.

8 Open the Spectrum Identification a If necessary, click View > Spectrum + SeeTask 4. Change window

Results window for viewing: Identification Results. layouts 22 to learn how to move
This list is tabbed along with the b Review the results for each MS scan windows on the main screen.
Chromatogram Results window to make sure that all actions in the + The Spectrum Identification Results
as in Figure 95 Chromatogram Peak Survey algorithm window is tabbed with the
Save the method if the were performed. Chromatogram Results window. You
automation worked. can click on the tab if the Spectrum

Identification Results window is not
visible.

* You can also use the icons in the
main toolbar to display these
windows.
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Set up and run qualitative analysis methods using different workflows 3

Task 2. Set up and run a method to automate an analysis

Steps Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis B.05.00 - PFHexercisel.m (==
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
R s N=RE AR S N N o | 0 [ A T e o P A o T
| H Data Navigator X ||} 1} Spectrum ldentification Results: + Scan (0.308-0.373 min) Sub x
Sot by Data Fle T B Automstically Show Columns | ] | Sl S| Gy G | @y M
(=[] sulfas_PosMS.d % s —
5[] User Chromatograms Best ID Source Name Formula Score Score (DB) Score (MFG) Hum ™
g -k&g=272.16 Rer=80 00 Score (mass) Score (MS) Score (MFG) | Score (iso. spacing)  Height lon Formula =
e Scan (0.303.0.373 min) Sub | g |78 | 9023 |02 | 048 | 9089 | 3851761 | COHI1NAD2S2 | (MeH)+
bl + Sean (0.502-0.562 min) Sub Height (Calc) Height Sum” (Calc) =~ Height % (Calc m/z (Ca D Height Heig Heigh
“m“ :::: E?zng??z :::} 2:: 295176.1 812 100 2710318 03 ®9661 | 100 21
i 499854 105 1 27203 03 21718 122 102
39056.1 82 101 273.0286 0.1 36679.7 94 17
4518 03 12 2740305 02 65 12 [
Best |D Source Name Formula Score Score (DB) Score (MFG) Num
I | MFG | |CIBH14N1402 4842 | |s883 |
m. |6 [mFG I [ciHonnane s T2rR7 [ 9772 I i
_rl | [ ] 3
"7\ Chromatogram Results 4 Spectrum Idenification Results: + Scan (0.309-0.373 min) Sub |
 [5. Method Explorer- PFHexerciselm X ||} [ Method Editor: Peak Survey - S % (| L ms Results x
-1 Ch Peak Survey *1i (¥) Run Chromatogram Peak Survey ~| (3} | ) ~ (4 H 3\Q|§|tzﬁlvfl,mlv€)(} Evllﬂﬂ!
Previous Results Spectum peak identification %105 |+ESI Scan (0.308-0.373 min, 5 Scans) Frag=125.0V sulfas_PosMSd Subtra. [ *
Chromatogram Extraction A |F|| Maximum number of peaks to identify (per spectrum) 5 2-"1-ﬁ2‘ 563.0380 532.0620
Chromstogram Integrat 0 : =t
e | cetia deeese reachped A x105 ES! Scan (0502-0.582 min, & Scans) Frag=125.0V sulfas_PosMSd Subtra
IMESS Spectrum Extraction a [¥] Generate formula for each peak A J 1140833 285 [ZCS 0154 23711
L Pesk A‘ @ Al peaks A () Only peaks without database hits 0 | d
Meleculzr Formula Generation x108 +ES| Scan (0.775-0.839 min, § Scans) Frag=125.0V sulfas_PosMS.d Subtra
Database Search J 279]‘. 08 579.1565 N
Analysis Repart 0 - : = : : = o : o
) Mo 200 30 4«0 50 e 70 s 90
Automation K il | 3 Counts vs. Mass-to-Charge (miz) -

Figure 95 Tabbed results from running automated analysis steps

9 Save the method to iiexercise2, a From the menu, click Method > Save  + Note that saving the method causes
where “jii" are your initials. As. all the blue triangles indicating

b Typeiiiexercise2. value changes in the opened
Click Save. method to disappear.

10 Set up the Analysis Report and a Select Analysis Report in the Method * You select whether or not to print
indicate what sections to print for Explorer. the report when you select the
this exercise. b Click the Contents tab. action that you want to run.

Save the method. ¢ Make any changes you want.
d Click the Print Analysis Report icon.
e If necessary, click the Save Method
icon in Method Editor.
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3 Set up and run qualitative analysis methods using different workflows

Task 2. Set up and run a method to automate an analysis

Steps

Detailed Instructions

Comments

11 Set up the method to run the
automated analysis when the data
file is opened

Save the method.

12 Close the Method Editor, Method
Explorer and Data Navigator
windows.

Move the windows so they look
like the layout in Figure 96.
Close the data file, and do not
save results.

13 Open the sulfas_PosMS.d data file
again to run the automated
analysis.

The results should look like the
results in Figure 96.

a Select Automation in the Method
Explorer.

b Click File Open Actions.

¢ Select each item in the Actions to run
list, and click the Remove icon, 3¢ .

d Select Chromatogram Peak Survey
without Analysis Report in the
Available Actions list, and click the
Add button, _~__

e Click the Save Method icon in Method
Editor.

a Click the Close button for the Method
Editor, Method Explorer and Data
Navigator window.

b Move the windows so they look like
Figure 96.

¢ Click File > Close Data File.

d Click No when asked to save results.

a Click File > Open Data File.

b Select sulfas_PosMS.d

¢ Mark the Run ‘File Open’ actions from
selected method check box.

d Click Open.

You can also test these actions if
you want.

Note that the window layout that
appears when you open a new data
file is the same as the last window
layout used.
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Set up and run qualitative analysis methods using different workflows

Task 2. Set up and run a method to automate an analysis

Steps Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis B.05.00 - PPHexercise2.m |
i File Edit View Find Identify Chromatograms Specira Method Wizmrds Actions Configuration Tools Help

(B Ea S aMEE e P B AR D kT DS G SR

Spectrum ldentification Results: + Scan (0.3090.373 min) Sub

x
|48 Automatically Show Columns | P [ G 68 | G & | & &
Best D Source Name Formula Score Score(DB)  Soore(MFG)  Num Speotra Notes RT (Tat) RT(DE)  Priy
DBSearch-MFG Sulfamethizole

Sulfa mix #1

W

Score (mass) Score (MS) Score (MFG) | Sc

Score acing Height lon Formula Species miz
B 923 902 9948 59.89 BEITET | CIHTINADZ 52 | (Meb)e 2710318
Height Sum®% (Calc) Height % (Calc) miz (Calc) Diff (mDa) Height Height % Height Sum % miz Diff (ppm)
812 100 271.0318 03 389366.1 100 821 271.0321 115
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82 101 273.0086 01 36797 94 7 273.0087 047
Lix:] 12 2740305 02 4655 12 1 2740203 088
Best 1D Source Name Formula Score Score (DB) | Score (MFG) Num Spectra Netes RT (Ta) RT(DB)  Pn
\r‘ \MFG \ |meHMN1mz |4942 | \9553 \ \ | \
=l [ MFG | | C12H20N2 045 | 4887 | [9774 | | | | =
I n ] b
: /A Chromatogram Results X (/¢ 1l MS Spectrum Results x
i2 o tlaflel¢Ealoc 2 WAk LPes Hae afeeEaloc @ -[meenPess §
%108 |+ESI TIC Scan Frag=125.0V sulfss_FosMS.d “|[  x105 |+ESI Scan (0.208-0.373 min, 5 Scans) Frag=125.0V sulfas_FosMSg Subtract >
1 0791 1325 1 44 2710321 |z|
54 0325 5 5£3.0330 W
254 0718 L ] 195.1236 391.0743 6832891  833.0630
T [} L L

DAD1 - ASig=272,16 Ref=360,100 sulfas_PosMS.d

1035 |+ESI Scan (0.502-0.582 min, 6 Scans) Frag=125.0V sulfas_PosMS.d Subtract
0 . 2
0372 g aer J 1172

L4 |
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[
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Figure 96  Results of Chromatogram Peak Survey action when opening the sulfas_PosMS.d data file

14 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked to save results.
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3 Set up and run qualitative analysis methods using different workflows

Task 3. Set up and run a method to automate compound
identification using the MS Target Compound Screening workflow

In this task you set up a qualitative analysis method that contains a list of
actions to find and identify compounds. These include finding compounds
based on a selected algorithm, searching the database for compounds,
generating formulas for specific compounds and printing the compound
report.

You switch to the MS Target Compound Screening workflow to set up this
method. You can also set up this method using the Compound Automation
Steps section. You will also set up to run the compound automation in the
method when you open a data file.

The MS Target Compounds Screening workflow can only be used with LC/MS
data files.

Task 3. Set up and run a method to automate compound identification

Steps Detailed Instructions Comments

1 Open the sulfas_PosMS.d again. a Click Configuration > Configure for » Make sure the Load result data

Make sure that the method will Workflow > MS Target Compound check box is either clear or grayed
not perform any actions on the Screening. out.
data file when opening the file. b Click the Load workflow's default » The method Screening-Default.m is
Make sure the method is method button and the Load loaded when you switch to the MS
iiiexercise2.m. workflow’s default layout button. Target Compound Screening
Start with the MS Target ¢ Click the OK button. workflow.
Compound Screening workflow. d Click Configuration > User Interface  + If the MassHunter folder is not in
Configuration. the default location in the D: drive,
e Mark all of the check boxes, so all you will have errors in the method
options are available. when you switch to this workflow.
f Click the OK button. You can change the folder for the
g Click File > Open Data File. database to the appropriate
h Inthe Open Data File dialog box, select location.

sulfas_PosMS.d.

i Clearthe Run ‘File Open’ actions from
selected method and the Load Result
Data check boxes and click Open.

j Click Method > Open. Select the
iiiexercise2.m method.

k Click Open.

I Click No to save method changes.
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Set up and run qualitative analysis methods using different workflows 3

Task 3. Set up and run a method to automate compound identification

Steps

Detailed Instructions

Comments

2 Look at the automation steps for
finding and identifying compounds.
Tab the Method Editor window
in a convenient location.

3 Choose to search a database and
generate formulas for all
compounds.

Make sure you are finding
compounds by molecular
feature.

4 Make sure that new results will
overwrite previous results.

5 Test the automation process up to
this point.

6 Open these windows for viewing:
Compound List
Compound Identification Results
Make sure the windows are
displayed as in Figure 97
Review each list for each
compound (except for
Compounds 1 and 2).

In the Method Explorer window, click
MS Target Compound Screening
Workflow > Automation.

(optional) Tab the Method Editor
window with the Data Navigator
window.

Close the Compound List window.

Click the Analysis Options tab.
Select Find by Molecular Feature.

¢ Mark the Search a database for each

d

b

Cc

compound check box.

Mark the Generate formulas for each
compound check box.

Click All compounds.

Mark the Show only identified
compounds check box.

Click the Results tab.
Mark the Delete all previous results
check box.

Click the Run Compound Automation
Steps icon @ from any of the MS
Target Compound Screening Workflow
> Automation sections.

(if necessary) Click View > Compound
List.

(if necessary) Click View > Compound
Identification Results.

Clear the Compound 1 and Compound
2 check boxes in the Data Navigator.
Or, you can clear the check boxes for
Compound 1 and Compound 4 in the
Show/Hide column in the Compound
List window

Review each list for each identified
compound to make sure that all
actions in the Compound Automation
Steps were performed.

In this workflow, the Method Editor
is a floating window. You can either
leave it as a floating window or tab
it with another window, such as the
Data Navigator window.

A compound can be identified by
the Search Database algorithm, the
Generate Formulas algorithm, the
Search library algorithm or if the
compound was found using the Find
by Formula algorithm. If
MassHunter BioConfirm software is
installed, then a compound can also
be identified by the Match
Sequences algorithm.

See Exercise 1 Task 4 to learn how
to move windows on the main
screen.

The Compound Identification
Results window is tabbed with the
Chromatogram Results window in
Figure 97.
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Task 3. Set up and run a method to automate compound identification

Set up and run qualitative analysis methods using different workflows

Comments

Steps Detailed Instructions
7 Save the method to jifexercise3, a From the top menu, click Method >
where “jii"” are your initials. Save As.
b Typeiiiexercise3.
¢ Click Save.

Agilent MassHunter Qualitative Analysis B.05.00 - PFHexercise3.m
i File Edit View Find Identify Chromatograms Spectra Method Wizerds Actions Configuration Tools Help

(B2 HE S FEE - R EE] AR ] A ke eGSR e 2 B

(G Compound List
: B Automatically Show Columns | ]| Gl 5¢ | 53 G | @ &

» Note that saving the method causes
all the blue triangles indicating
value changes in the opened
method to disappear.
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Figure 97

8 Set up the Compound Report for
this exercise.
If necessary, save the method.

Select Compound Report.

Make any changes you want.

Click the Templates tab.

(optional) Select
TargetCompoundScreeningReport.xltx
for the Compound report template.

If necessary, click the Save Method
icon in Method Editor.

a
b
c
d

Iy
300 320 340 360 380 400 420 440 460 480 500 520

540 560 580 600 620 640 680

Tabbed results from running compound automation identification steps

+ The default compound report
template for this workflow is the
“TargetCompoundScreeningReport.
xltx". The iiiExercise2.m method
that you loaded was started from
the default method for the General
workflow. You can select either
report template.
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Set up and run qualitative analysis methods using different workflows 3

Task 3. Set up and run a method to automate compound identification

Steps Detailed Instructions Comments

9 Set up the method to run the a Select MS Target Compound * You can also test these actions if
automated compound Screening Workflow > Automation > you want.
identification when the data file is File Open Actions.
opened Select any actions in the Actions to

Save the method. run list, and click the Remove icon, .
Select Compound Automation without
Report in the Available Actions list,
and click the Add button, _~ |
Click the Save Method icon in Method
Editor.

10 Close Method Editor, Method Click the Close button for Method » See Exercise 1 Task 4 to learn how

Explorer and Data Navigator. Editor, Method Explorer and Data to move windows.
Move the windows so they look Navigator.
like the layout in Figure 98. Move the windows so they look like
Close the data file, and do not Figure 98.
save results. Click File > Close Data File.
Click No when asked to save results.

11 Open the sulfas_PosMS.d data file Click File > Open Data File + Compounds 1, 2,5, 6, and 8 are not
again to run the automated Mark the Run ‘File Open’ actions from found by the database search
compound identification. selected method check box. algorithm, but they do have

The results should look like the Click Open. formulas generated by the formula
results in Figure 98. Clear the Show/Hide check boxes for generation algorithm.
Hide Compounds 1 and 2 in the Compounds 1 and 2 in the Compound
Compound List. List.
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3 Setup and run qualitative analysis methods using different workflows
Task 3. Set up and run a method to automate compound identification using the MS Target Compound
Screening workflow

Task 3. Set up and run a method to automate compound identification

Steps Detailed Instructions Comments

[ Agilent MassHunter Qualitative Analysis B.05.00 - PFHexercise.m
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Figure 98  Results of automated compound identification when opening the sulfas_PosMS.d data file

12 Close the data file without saving ~ a Click File > Close Data File.
results. b Click No when asked to save results.
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Set up and run qualitative analysis methods using different workflows 3

Task 4. Set up a qualitative method to run with a worklist

In this task you set up a qualitative analysis method that contains a list of
actions to execute when you run the worklist. You learn to save the method
with both acquisition and qualitative analysis parameters, although you will
not actually do this in this task.

Starting in revision B.05.00 of the Data Acquisition software, you can use the
Data Acquisition software to automatically run a qualitative method from an
existing data acquisition method when you are running the data acquisition
method. See the online Help for Data Acquisition for more information.

Task 4. Set up a qualitative method to run with worklist

Steps

Detailed Instructions

Comments

1 Load the sulfas_PosMS.d data file.
Open the method you saved in
Task 2.
Make sure actions are not run
when you open the file.
Restore the default window
layout.

To restore the default workflow, click
Configuration > Configure for
Workflow > General.

Click OK to continue.

Click File > Open Data File.

In the Open Data File dialog box, select
sulfas_PosMS.d.

Clear the Run ‘File Open’ actions from
selected method check box.

Clear the Load result data check box.
Click Open.

Load the method jiiExercise2.m.

In this task you are creating a
method that contains only
qualitative analysis parameters.

To create a worklist method from
this method, you must add
acquisition parameters to this
method in the acquisition program.
If you select Load worklist method
(assuming it's available) in the Open
Data File dialog box, the program
opens the data file using the
qualitative analysis part of the
acquisition method in the worklist
that produced the data file.

You can create a worklist method
with both acquisition and
qualitative analysis parameters by
saving the qualitative analysis
parameters to an existing
acquisition method.

You can also set up the method for a
complete analysis with the Analysis
Automation Steps. Then you would
remove these actions and add on
the Analysis Automation action.
You can do the same with
Compound Automation.
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3 Set up and run qualitative analysis methods using different workflows

Task 4. Set up a qualitative method to run with worklist

Steps Detailed Instructions Comments

2 Set up a method to automatically a Inthe Method Explorer, select

execute upon completion of every Worklist Automation > Worklist
run in the worklist. Actions to display the Assign Actions
Set up the method to perform the to Run from Worklist section.
following tasks: b Make sure that the following actions
Extract the defined are in the Actions to be run list in this
chromatogram order:
Integrate and extract peak Extract Defined Chromatograms
spectra Integrate and Extract Peak Spectra
Generate Analysis Report Generate Analysis Report
¢ If necessary, select each of these
Hint: Look under Worklist actions from the Available actions list,
Automation in Method Explorer. and click the Add button,_~_|, to

move the selected action to the
Actions to be run list.

You can also double-click on the
selected action to copy it to the other
list.

d If necessary, select any actions in the
Actions to be run list that are not in
the list of actions mentioned, and click
the Remove icon 3.

[ Method Editor: As sign Actions to Run from Worklist x
i () Run Worklist Actions Now = | (3} | ¥) » (4 -| MethodItems + !
Availsble actions
Edract Peak Spectra A

Extract Defined Chromatograms
Integrate Chromatograms
Integrate and Exract Peak Spectra
Smooth Chromatograms
Generate Compaund Report

& Analysis Repo
Find Compaunds by Auto MS/MS
Find Compounds by Targsted MS/MS
Find Compaunds by Melecular Feature
Find Compounds by Fomula -

Lm

Actions to be run
[Birec Dened Gronstogons I\

Integrate and Exract Peak Spectra
Generate Analysis Repart

(ot

Figure 99  Method Editor with Worklist Actions section displayed
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Set up and run qualitative analysis methods using different workflows 3
Task 4. Set up a qualitative method to run with worklist
Steps Detailed Instructions Comments
3 Save the method to iiiexercise a To save the method, click Method > + After the acquisition parameters
2worklist.m, where “jii" is your Save As. have been added to this method in
initials. b Type iiiexercise2worklist.m. the acquisition program, you can
Close the program and do not ¢ Click Save. save it to the same name or a
save results. d Click File > Exit. different one.
e Click No when asked if you want to When run from the worklist, this
save the results. method (with acquisition
parameters added) will acquire and
analyze data sequentially and
automatically. The actions in the
Actions to be run list in the
Worklist Actions section are run
automatically.
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Set up and run qualitative analysis methods using different workflows
Task 4. Set up a qualitative method to run with a worklist
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Agilent MassHunter Workstation Software Qualitative Analysis
® Familiarization Guide

ce0@® @ oo Exercised
Qualitative Analysis Wizards

o o
° ® °
¢ ° ¢ Task 1. Run the Identify Chromatogram Peaks Wizard 152
° Task 2. Run Find Targets by: MFE + Database Search Wizard 159

Several wizards are included in the Qualitative Analysis program. These
wizards lead you through the steps necessary to do certain tasks.

¢ Identify Chromatogram Peaks wizard - This wizard shows you the
different method editor sections and tabs that you modify before running
the Chromatogram Peak Survey without Analysis Report action.

¢ Find Targets by: MFE + Database Search wizard - This wizard shows you
the different method editor sections and tabs that you modify before
running the Find by Molecular Feature algorithm and the Database
Search algorithm.

You can also update these method editor sections in the Method Editor
window.

If you install BioConfirm, several other wizards are available. These other
wizards are discussed in the BioConfirm Familiarization Guide.

Each exercise 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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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

When you run this wizard, the program shows you all of the method editor
sections and other pages which affect the Chromatogram Peak Survey
without Analysis Report action. Then, when you click the Finish button, the
changes to the method are saved, and the Chromatogram Peak Survey

without analysis report action is performed.

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d data
file.

Make sure that the program will
not run any file actions when the
data file is open.
Make sure the method is
Default.m.
Make sure the window layout is
the default layout.

2 Start the Identify Chromatogram
Peaks wizard. Change the
parameters to delete previous
results.

b

Double-click the Qualitative Analysis
icon on your desktop.

In the Open Data File dialog box, select
sulfas_PosMS.d,

If necessary, clear the Run ‘File Open’
actions from selected method check
box.

If necessary, clear the Load result data
check box.

Click Open.

Click the Configuration > Configure
for Workflow > General command.
Click the Load workflow’s default
method button and the Load
workflow's default layout button.
Click the OK button.

Click Configuration > User Interface
Configuration.

Mark all of the check boxes so all
options are available.

Click the OK button.

Click the Wizards > Identify
Chromatogram Peaks command.

In the Previous Results page, mark the
Delete all previous results check box.
Click the Next button.

+ The default layout for the General
workflow is automatically loaded. If
you want to return to this default
layout, click Configuration >
Window Layouts > Restore Default
Layout. This command always
restores the layout that is used with
the General workflow.

* As you noticed in the previous
tasks, every time a change is made
to a method, a blue triangle appears
next to the change and in the
Method Explorer next to the section
which has changed.

* The wizard leads you through a
series of pages. You set the
parameters for the task on these
pages. Many of these pages are
duplicates of the sections and tabs
in the Method Editor window.

152
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Qualitative Analysis Wizards 4

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments

3 Edit the Chromatogram Extraction ~ a Inthe Chromatogram Extraction page, + The current method is changed

page. Change the parameters to mark the BPC check box and the when you click Finish. In the
extract the BPC and the Signal A Signal A check box. Method Editor, a blue triangle is
chromatogram. b Click the Next button. displayed when you make a change

from the values that are saved with
the method. However, a blue
triangle in the wizard means that
you changed the value in the wizard
from the current values in the
method.

Identify Chromatogram Peaks (=)

l'..
+# %%+-  Chromatogram Extraction
.“--

A Chromatograms | BRC Exclusion | Delay Time

Chromatogram used to find mass spectra

@ Tic BRC © Twe Signal A
Addttional chromatograms to extract

BPC A [F1Twe Signal A A
Chromatogram parameters

BPC m/z range:

Get Signal Afrom  |DAD N

[ Previous | Mext ][ Finish [ Caneel |

Figure 100 The Chromatogram Extraction page in the Identify Chromatogram Peaks wizard

4 Edit the Chromatogram Integration a Inthe Chromatogram Integration page, * You can click the Finish button on

page. Change the parameters to click the Peaks (MS) tab. any of the pages in the wizard. The
only integrate the four largest MS b Mark the Limit (by height) to the current values in the method are
peaks. largest check box and enter 4. used when the wizard is run.

¢ Click the Next button.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments

dentify Chromatogram Peaks E==

Chromatogram Integration

Peaks (UV) | Integrate (ADC) | Peaks (ADC) ]
Integrate (MS) A FeaksMS) | fniegrate(UV) | Sutabiiy (V)

Fiter on
@ Peak height ® Peak area

counts

= 5000 % of largest peak

Area fiters
[ Absolute area >= 10000]  counts
Relative area »= 1000 % of largest peak

Maimum number of peaks

Limit (by height) to the largest A 44

[ Previous | Mest ][ Finish |[ Cancel |

Figure 101 The Chromatogram Integration page in the ldentify Chromatogram Peaks wizard

5 Review the parameters on the a In the Extraction Data Format page, + On the last page of any wizard, the
Extraction Data Format page. review the parameters. Next button is grayed out. You can
b Click the Next button. either finish the wizard or return to

a previous page.

Identify Chromatogram Peaks ===

Extraction Data Format

Chromatogram data format

@ Centroid when available, otherwise Profile
(@) Profile when available. othervise Centroid
@ Centroid only

%) Profile enly

Wass spectral data fomat

@ Centroid when available, otherwise Profile
@) Profile when available. othervise Centroid
© Centroid only

7 Profile only.

[ Previows ][ Mest ][ Finish ][ Cancel |

Figure 102 The Extraction Data Format page in the Identify Chromatogram Peaks wizard
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Qualitative Analysis Wizards 4
Task 1. Run the Identify Chromatogram Peaks Wizard
Steps Detailed Instructions Comments
6 Edit the Mass Spectrum Extraction a Inthe Mass Spectrum Extraction page,
page to change the spectrum to select Spectrum at peak start for the
subtract from each peak to the MS Peak spectrum background.
spectrum at the peak start. b Click the Next button.
L emmies @lw
- -: ::- . Mass Spectrum Extraction
A Pk Spectum | Peak Location | Charge State
Spectra to include i
(©) At apex of peak
@ Average scans > 10 % of peak height
TOF spectra
Exclude if above 100 % of saturation
@ In the m'z ranges used in the chromatogram
@) Anywhere =
() In these miz ranges 100.0000-2000.0000
Never return an empty spectrum
Peak spectrum background
MS [ Spectum ot peatc stat -la
Time range:
[F] Also evaluate with no background g
[ Previeus | J( Finish ][ Cancel |
Figure 103 The Mass Spectrum Extraction page in the Identify Chromatogram Peaks wizard
7 Edit the Spectrum Peak a Inthe Spectrum Peak Identification
Identification page. Change the page, mark the Search a database for
parameters to search the database each peak check box.
and generate formulas for all b Mark the Generate formula for each
peaks. peak check box.
¢ Click the All peaks button.
d Click the Next button.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments
Identify Chromatogram Peaks ==
oS e Spectrum Peak Identification

Specium peak identiication
Maximum number of peaks to identify (per spectrum) 5

Search a database for each peak A

Generate formula for each pesk A
@ All peaks A ©) Only peaks without database hits

[ Previous | Mext ][ Finish [ Caneel |

Figure 104 The Spectrum Peak Identification page in the Identify Chromatogram Peaks wizard

8 Review the parameters on the a Inthe Database Search page, review

Database Search page. the parameters.
b Click the Next button.

Identify Chromatogram Peaks =

Database Search

Search Criteria | Database | Postive lons | Negative lons | Search Resuts

Values to match
@ Mass
(©) Mass and retention time (retention time optional)

©) Mass and retention time (retention time required)

Match tolerance

Mass 500

Retention time  |0.100 minutes

[ Previows |[ mMest |[ Fimish |[ Cancel |

Figure 105 The Database Search page in the Identify Chromatogram Peaks wizard
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Qualitative Analysis Wizards 4

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments
9 Edit the Molecular Formula a Inthe Molecular Formula Generation
Generation page. Change the page, click the Limits tab.
minimum overall score to 25. b Mark the Minimum overall score
check box.
¢ Enter 25 for the Minimum overall
score.

d Click the Next button.

Identify Chromatogram Peaks ()

)
ats -
ol Bee Molecular Formula Generation

Bl

Mlowed Species | & Limits

Limits on input masses

Maximum neutral mass for which formulas should be  750.0000
calculated:

Limits on results

Minimum overall score A

[[] Maximum MS mass error 7.5000 ppm
[] Reguire DBE from 00 to (500
5] Masximum number of its 5

[ Previous |[ Mext ][ Finish ][ Cancel |

Figure 106 The Molecular Formula Generation page in the Identify Chromatogram Peaks wizard

10 Review the parameters on the a Inthe Match Scoring page, review the
Match Scoring page. parameters.
b Click the Finish button.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments
Identify Chromatogram Peaks =
Match Scoring
Contribution to overall score
Mass score 100.00
Isotope abundance score 60.00
Isotope spacing score 50,00
Retention time score 100.00
Expected data variation
MS mass: 20 mDa + 56 ppm
MS isstope sbundance: 75
MSMS mass: 5.0 mDa + 7.5 ppm
Retention time: 0.115 min
Previous Finish Cancel

Figure 107 The Match Scoring page in the Identify Chromatogram Peaks wizard

11 Review the results. » First, the changes to the method are * Note that when you click Finish, a
made to the current method. These blue triangle is added to the Method
changes are not automatically saved to Explorer window section and to the
the method on the disk. Method Editor window if the

* Then, the chromatogram Peak Survey changes from the wizard are
action is done. different from the changes on the
disk.

12 Save the method to Jiiexercise4, a From the top menu, click Method > * Note that saving the method causes
where “iii" are your initials and Save As. all the blue triangles indicating
close the data file without saving b Typeiiiexercised.m. value changes in the opened
results. ¢ Click the Save button. method to disappear.

d Click File > Close Data File, and click
No when asked to save results.
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Qualitative Analysis Wizards

Task 2. Run Find Targets by: MFE + Database Search Wizard

This wizard shows you the different method editor sections and tabs that you
modify before running the Find by Molecular Feature algorithm and the
Database Search algorithm.

Task 2. Run Find Targets by: MFE + Database Search

1

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d again.
Make sure that the method will
not perform any actions on the
data file when opening the file.
Make sure the method is
iiiexercisel.m.

2 Start the Find Targets by: MFE +
Database Search wizard. Change
the parameters to use the small
chromatographic molecules
algorithm.

b

Click the Configuration > Configure
for Workflow > General command.
Click the Load workflow’s default
method button and the Load
workflow’s default layout button.
Click OK.

Click Configuration > User Interface
Configuration.

Mark all of the check boxes so all
options are available.

Click the OK button.

Click File > Open Data File.

In the Open Data File dialog box, select
sulfas_PosMS.d.

Clear the Run ‘File Open’ actions from
selected method check box.

Click Open.

Click Method > Open, select the
iiiexercisel.m method, then click
Open.

Click Wizards > Find Targets by: MFE
+ Database Search.

In the Find by Molecular Feature page,
select Small molecules
(chromatographic) as the Target data
type.

Click the Next button.

+ Make sure the Load result data
check box is either clear or grayed
out.

* When you switch to a different
workflow, a new method is loaded,
a new window layout is loaded and
a new section is added to the
Method Explorer.

* Ifyou are prompted to save changes
to the method, click No.

» This wizard can also run with other
workflows loaded.

* The MFE algorithm is modified
depending on the Target data type
that you select.
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4  Qualitative Analysis Wizards

Task 2. Run Find Targets by: MFE + Database Search

Steps Detailed Instructions Comments

Find Targets by: MFE + Database Search + MFG (==

Find by Molecular Feature

MassFiters | MassDefect |  Peak Fiters (MS/MS) | Resubs | Advanced
Extraction | lon Species | Charge Saie | Compound Fiters
Extraction algorthm b

Targetdatatype | Small molecules (chromatographic) v

Input data range

[7] Restrict retention time to minutes
[C] Restrict miz to miz
Pesk fiters =
(©) Use peaks with signal-to-noise = [50

(Profile spectra only)
@ Use peaks with height >= 100 counts

(Profile and centroid specira)

[ Met [ Finish ][ Concel |

Figure 108 The Find by Molecular Feature page in the Find Targets by: MFE + Database Search wizard

3 Edit the Filter by Mass List page. a Inthe Filter by Mass List page, mark + This page of the wizard contains a

Change the minimum overall score the Filter mass list check box. single tab from the previous page of
to 25. b Select Include only these mass(es). the wizard. In this task, it is very
¢ Click the Database button. important to filter the mass list.
d Select the default.csv file. * You can instead select the example
e Click the Next button. database, default.csv.
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Task 2. Run Find Targets by: MFE + Database Search

Qualitative Analysis Wizards

1

Steps

Detailed Instructions

Comments

Find Targets by: MFE + Database Search ~ MFG

=

-. * .-' . .
. =+ Filterby Mass List

Mass fiters

Filter mass list 4 5.000 ppm

[Include crly these mass(es) >

Source of masses
(© These masses:

271.0800, 285.0200, 279.0900, 311.0800 -

(type a comma-separated list of masses like "142.1012, 253.4003)
@ Database A
C:\MassHunter\PCDL\default csv D

[Froien ] [_tet_J|

Finsh ][ Caneel |

Figure 109 The Filter by Mass List page in the Find Targets by: MFE + Database Search wizard

4 Review the parameters on the
Search Database page.

a Review the parameters.
b Click the Next button.

Find Targets by: MFE + Database Search + MFG ===
Search Database
[ Scoting | Search Mode | Search Results I
SearchCrtera | Database | PeskLimis | Fostive lons Negalive lons |
Values to match
%) Molecular formula
@ Mass
() Mass and retention time (retention time optional)
(© Mass and retention time (retention time required)
Match tolerance
Mass 500
Retention time (0,100 minutes
[ Previous |[_Mext ][ Finish ][ Cancel |

Figure 110 The Search Database page in the Find Targets by: MFE + Database Search wizard
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4  Qualitative Analysis Wizards

Task 2. Run Find Targets by: MFE + Database Search

Steps Detailed Instructions Comments

5 Edit the Generate Formulas page.  a Click the Limits tab.
Change the minimum overall score b Type 25 as the Minimum overall
to 25. score.
¢ Click the Finish button.

Find Targets by: MFE + Database Search + MFG [E==]

gt
r#a w=. Generate Formulas
et

Alowed Species| 4 Limits | Charge Siate | Scorng

Limits on input masses

Maximum neutral mass for which formulas should be 750 0000

calculated:

Lirmits on resuts

Minimum overall score 5 A

7] Maximum MS mass error 7.5000 ppm
[ Require DBE from 00 to [500

7] Maximunm number of hits 5

Figure 111 The Generate Formulas page in the Find Targets by: MFE + Database Search wizard

6 Review the results in the » Areportis not generated.
Qualitative Analysis program. * You can review the results in the
Compound List window and in the
Compound ldentification Results

window.
7 Save the method to Jiiexerciseb, a From the menu, click Method > Save  + Note that saving the method causes
where “jii" are your initials. As. all the blue triangles indicating
b Typeiiiexerciseb.m. value changes in the opened
Click Save. method to disappear.

8 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked to save results.
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Work with windows

When you first open the Qualitative Analysis program, you see four windows in the
default layout: Data Navigator, Method Explorer, Chromatogram Results and MS
Spectrum Results. You can bring up sixteen other windows using the View menu:

Method Editor - allows you to edit method parameters separated into
different tabs

Spectrum Preview - allows you to quickly scan the spectra in a data file
MS Spectrum Results - shows the MS and MS/MS spectra

Difference Results - shows the difference results after a library search
Deconvolution Results - shows the deconvoluted spectra

UV Spectrum Results - shows the UV spectra

Integration Peak List - shows the integration results in a table

MS Spectrum Peak List 1 - shows the peak table for the first spectrum
selected

MS Spectrum Peak List 2 - shows the peak table for the second spectrum
selected

MS Actuals - shows acquisition information for the highlighted spectrum

Compound List - shows the compounds that are found using one of the Find
Compounds algorithms

Compound Identification Results - shows the identification information for
the selected compound

Spectrum Identification Results - shows the identification information for
the selected spectra

MS/MS Formula Details - shows a table containing possible formulas
calculated for fragments seen in an MS/MS spectrum

Structure Viewer - shows the structure associated with the current
compound or spectra

Sample Information - shows information about the highlighted data file

Sequence Editor - allows you to edit a method sequence

You can also display three tool windows which are displayed when you start
using the associated tool:

¢ Formula Calculator

¢ Mass Calculator
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¢ Recalibrate

Window Icons in the Main Toolbar

You open and close the windows with these icons on the main toolbar. Additional
icons are available when the MassHunter BioConfirm software is installed.
Commands in the View menu can also be used to open these windows.

Data Navigator

Ba l
i | |T§ @ Method Editor

Method Explorer

Chromatogram Results UV Spectrum Results

L

ﬁﬁmvjﬁ

Spectrum MS Spectrum Difference Deconvolution Results
Preview Results Results
Integration Peak List | | " MSActuals
MS Spectrum MS Spectrum
Peak List 1 Peak List 2
| Sequence
Compound List ! Editor
GL
Compound Spectrum MS/MS |—| !
Identification Identification Formula Structure Sample .
Results Results Details Viewer Information
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Work with result data in Data Navigator

Data Navigator window and tools

The Data Navigator organizes all the results of extraction and spectrum selection
either by data file or by data type.

166

uﬁ Data Navigator x

Sort by Data File -

E [¥] sulfas_PosMS.d
= User Chromatograms
[@4 + TIC Scan
B[] User Spectra
[#] 1l + Scan (0.308-0.373 min) Sub
[#]Llu + Sean (0.502-0.582 min) Sub
[#] 1l + Scan (0.775-0.838 min) Sub
[ 1l + Scan (1.208-1.273 min) Sub

a ences
(=) [¥] sulfas_PosTargetedMSMS.d
- [#] User Chromatograms
[#]f + TIC MS(all)

Spectra

ackground Spectra

(=[] Compounds
[¥] Cpd 2: 0.517
[ Cpd 3: 0.787
] Cpd 4: 1.222

[C] Matched Sequences

(#; Linked Navigation Icon
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When activated (default), highlighting a
chromatogram in Data Navigator also highlights
the corresponding spectra. The corresponding
chromatogram and spectrum graphic results are
also highlighted. Linked Navigation only works if
you have used the Integrate and Extract Peak
Spectra menu item from the Chromatograms
Menu or have run any of the Compounds
algorithms.

Check Mark Tools

Single check mark — Marks check boxes of all
highlighted data.

Dual check marks, one gray — Marks check boxes
of highlighted data and clears the other check
boxes.

Dual check marks — Marks all check boxes.

Chromatograms and spectra are displayed when
their check boxes are marked.



Perform operations on the chromatogram

You can perform the following operations on the whole chromatogram or on a
selected region of the chromatogram by using the menu items:

Action

Menu Item

Change peak labels in chromatogram
Extract a chromatogram

Extract defined chromatograms
Integrate the chromatogram

Integrate and extract peak spectra
Smooth the chromatogram

Calculate Signal-to-Noise

Subtract any chromatogram

Find compounds from auto MS/MS data

Find compounds from targeted MS/MS
data

Find compounds for MS(1) data
Find compounds for MRM data

Find compounds by chromatogram
deconvolution

Find compounds that match specific
formulas

Configuration > Chromatogram Display Options
Chromatograms > Extract Chromatograms
Chromatograms > Extract Defined Chromatograms
Chromatograms > Integrate Chromatogram
Chromatograms > Integrate and Extract Peak Spectra
Chromatograms > Smooth Chromatogram
Chromatograms > Calculate Signal-to-Noise
Chromatograms > Subtract Any Chromatogram

Find > Find Compounds by Auto MS/MS

Find > Find Compounds by Targeted MS/MS

Find > Find Compounds by Molecular Feature
Find > Find Compounds by MRM

Find > Find Compounds by Chromatogram
Deconvolution

Find > Find Compounds by Formula

Select range operations from shortcut menu

When you have selected a chromatographic range, you can also extract a spectrum
and extract a spectrum to background, in addition to the operations mentioned

above and others not mentioned.

1 To access these operations, click the Range Select tool (?Hfﬂ) in the

Chromatogram Results toolbar.
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2 Click at the point where you want to start the range, drag the cursor over a
range, and release the mouse button.

3 Right-click anywhere in the chromatogram, and click the operation from the

shortcut menu.

Save results to the data file(s)

* Click the Save icon (H), or click File > Save Results.

When you exit the program, it also asks if you want to save the results to the
data file, unless you have turned off this feature (you turn off this feature in the

Message Box Options dialog box)

Perform operations on an MS or MS/MS spectrum

You can perform the following operations on an MS or MS/MS spectrum or on a
selected region of an MS or MS/MS spectrum by using the menu items:

Action

Menu Item

View the m/z, abundance, charge state
and other information about peaks in a
spectrum

Change the spectral peak labels

Subtract the background spectrum

Subtract any spectrum

Add two spectra together

Search a database for entries that match
specific masses in a spectrum

Generate formulas for the masses in the
selected range in a spectrum

Deconvolute using the Resolved Isotope
algorithm

Search Library

View > MS Spectrum Peak List 1

Configuration > MS and MS/MS Spectra Display
Options

Spectra > Subtract Background Spectrum

Spectra > Subtract Any Spectrum (and then click
another spectrum)

Spectra > Add Any Spectrum (and then click another
spectrum)

Spectra > Search Database for Spectrum Peaks

Spectra > Generate Formulas from Spectrum Peaks
(when a range is selected in the MS spectrum)

Spectra > Deconvolute (Resolved Isotope)

Identify > Search Library for Spectra or
Spectra > Search Library for Spectra
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Work with chromatographic visual data

Chromatogram Results Window

i /\ Chromatogram Resulis x
ie e QB C[&AIDC 2l [t B[] % B Bl = Minutes -l
x108 +ESI TIC Scan Frag=125.0V sulfas_PosMS.d
] e s e
DAD1 - A'Sig=272,16 Ref=360.100 sulfas_PosMS.d
0“‘—’———\/_/%_’—/\ A

01 02 02 04 05 06 07 08 Q9 1 11 12 13 14 15 16 17 18 19 2
Respanse vs. Acquisition Time (min)

Chromatogram Results Tools

Autoscale X-axis and Y-axis
Zoom Tools

in order Autoscale X-axis

Autoscale Y-axis

Vol & tlalﬂwlmzoom

Autoscale Y-axis during Zoom

Linked Y-axis mode
Select Tools in order
Range Select — \When On, you can draw a range for
chromatogram, for which you can perform actions.

.ﬂ. & ﬂE Peak Select — When On, you can select spectrum of an
integrated peak at apex.

Manual Integration — When On, you can integrate
interactively.

To clear a tool

selection, click

another tool or icon. Walk Chromatogram — When On, you can see individual
spectra as you click each point or use the left and right
arrows on the keyboard.

Annotation — When On, you can add image and text
annotations to the chromatograms.
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Work with spectral visual data

MS Spectrum Results Window

i )11 MS Spectrum Resulis

ie et QB@ s c

o =[] %)% % 1 =

x105 |+ESI Scan (0241 min) Frag=125 0V sulfss_PosMS d

271.0320

2241284

&
5
4
39 121.0509
2
1
0

640168 ST WATR IRUN IURY P PRy l\.

330.0706 4601849 |

563.0379
922.0093

8500476

0 100 150 200 250 30 3P/ 4do

MS Spectrum Results Tools

Zoom Tools
in order

TN SRS Y

Select Tools in order

B Ll

To clear a tool
selection, click
another tool or icon.

170

450 0o s5o ebo eSo 700 750 el efo oo st 1000
Counts vs. Mass-to-Charge (miz)

Autoscale X-axis and Y-axis
Autoscale X-axis

Autoscale Y-axis

Unzoom

Autoscale Y-axis during Zoom

Linked Y-axis mode

Range Select — When On, you can draw a range for
chromatogram, for which you can perform actions

Annotation — When On, you can add image and text
annotations to the chromatograms

Calipers — When On, you can add a Delta Mass caliper to
the selected spectrum. In the Deconvolution Results
window, you can also add an Amino Acid caliper or a
Modifications caliper. See the online Help for more
information.
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Workflows

Workflows help you to customize the user interface for your application. Each
workflow loads a different method that has parameters that are appropriate
for that workflow. Also, each workflow loads a different layout; these layouts
include customizing the columns shown in each table. Lastly, four of the
layouts also add a special method editor section which contains copies of the
sections in the method editor that are important for that workflow. Grouping
the features that are used in a specific workflow together makes it easier for
you to customize your method.

Several different workflows are available in the Qualitative Analysis program.
They are:
* General

* BioConfirm - These workflows are only available if the BioConfirm software
is installed and marked in the User Interface Configuration dialog box.
BioConfirm has several possible workflows, depending on the type of
analysis that you want to do.

¢ Chromatogram Peak Survey
¢ Formula Confirmation and Sample Purity

e MS Target Compound Screening

If you are working with GC/MS data, you can only select the General workflow.
If you are working with LC/MS data, you can select any of the workflows.

Specific Method

Each workflow loads a specific default method with more appropriate settings
for that workflow. For example, if you switch to one of the BioConfirm
workflows, the Target data type for the Find Compounds by Molecular
Feature algorithm is set to Large molecules (proteins, oligos). This setting is
appropriate for the BioConfirm workflow but not, by default, for the other
workflows.

Specific Layout

In addition, each workflow loads a specific layout. A layout consists of the
following:
¢ Each window’s position and size

e Which windows are tabbed
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e Which windows are floating

* Which tabbed window is on top

¢ Which windows are visible by default

e Whether the status bar is visible

For each plot window (the Chromatogram Results window, the Spectrum

Preview window, the MS Spectrum Results window, the Deconvolution
window and the UV Results window), the following are saved:

* Whether or not the graphics are overlaid
¢ Whether or not the Autoscale Y-Axis during Zoom mode is on

¢ Whether or not the Linked Y-Axis mode is on

For each table window, the following are saved
* Which columns are visible

e The order of the columns

* The width of each column

¢ Any filter that has been added to the table (only available for the Compound
List table, the Compound Identification Results table, and the Spectrum
Identification Results window).

Specific section in the Method Explorer and Method Editor

Using the Method Editor with the General workflow, you can change almost all
of the parameters in the Method.

Each of the four other workflows changes the sections available in the Method
Explorer. Each new section contains only the Method Editor tabs and sections
that are useful in that workflow. Changing a parameter in the workflow
section also changes the parameter in the corresponding section in the general
Method Editor sections.

Two tabs are not repeated in the general Method Editor sections. The
Chromatogram Peak Survey Workflow > Spectrum Peak Identification
section and the Chromatogram Peak Survey Workflow > Chromatogram
Extraction > Chromatograms tab are only included in the Chromatogram
Peak Survey workflow. These sections only affect the Chromatogram Peak
Survey algorithm. This algorithm is only used in this workflow, and in the
Chromatogram Peak Survey without Report action and in the
Chromatogram Peak Survey with Analysis Report action.
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Workflow methods and layouts

Additional default methods and layouts are provided for each workflow.

Workflow Method Layout Method Editor
Section

General default.m Default.xml None
BioConfirm Intact BioConfirm BioConfirm- BioConfirm Workflow
Protein IntactProtein- IntactProtein-

Default.m MaximumEntropy-

Default.xml

BioConfirm High Mass ~ BioConfirm BioConfirm BioConfirm Workflow
Intact Protein IntactProtein IntactProtein

HighMass LMFE.xml

Default.m

BioConfirm Small
Oligonucleotides

BioConfirm Large
Oligonucleotides

BioConfirm Protein
Digest

BioConfirm Synthetic
Peptide

Chromatogram Peak
Survey

Formula Confirmation
and Sample Purity

MS Target Compound
Screening

BioConfirmOligo
nucleotideSmall.m

BioConfirmOligo
nucleotideLarge-
Default.m

BioConfirmProtein
Digest-Default.m

BioConfirmSynthetic
Peptide-Default.m

ChromPeakSurvey-
Default.m

SamplePurity-
Default.m

Screening-Default.m

BioConfirmOligo-
nucleotide.xml

BioConfirmOligo-
nucleotide.xml

BioConfirm
ProteinDigest.xml

BioConfirm
SyntheticPeptide.xml

Default.xml

SamplePurity-
Default.xml

Screening-Default.xml

BioConfirm Workflow

BioConfirm Workflow

BioConfirm Workflow

BioConfirm Workflow

Chromatogram Peak
Survey Workflow

Formula Confirmation
and Sample Purity
Workflow

MS Target Compound
Screening Workflow
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Customize a report template

Please refer to either the online Help for the MassHunter Report Designer
Add-in, the Report Designer Familiarization Guide or the Reporting Training
DVD for detailed information on how to modify a report template. The
following steps give you a quick look at what it means to customize a template.

1 Go to the folder that contains the report templates. By default, this folder is
\MassHunter\Report Templates\ Qual\B.05.00\en-US\Letter. You can select a
different folder in the Method Explorer in the General > Common Reporting
Options > Templates tab.

2 Make a copy of the template which you intend to modify. Right-click the copy
and click Properties. If necessary, clear the Read-only check box. Then,
right-click the copy and click Open from the shortcut menu.

rmmene | e e

&%/ )+ Compuer » Wind Gibit(C) » Musstunter » Report Templates » Qual » 84500 » en-US » Letier » = [ 42 |[ Sewrch Lere "]
e Edt Yew Tock Hep
Oganize = [WiMew =  Prst G-l Bum  Newfolder - o
MassHunter -
$Tomp$ i I “.nr-q. 1) sum.:#gmﬂ\
appitore
Boetpely o AcghlethodReport.dic Agilent_Logo.tif
ChemicalDataDicticnry 4 vign T
eonfiguration =
z ——1 Anslysisfleport - Copyite e BmabecicRanar st
Cantexts i I e T
damethods FLETe, gad
ot AnabiRepattad Print hs
databases i E
Eampirs 18 (= Scan with ESET Sman Secutity
Ity EaoConfumt amp Abeared of L)
] undRepontts
Layouts LY | ieramett Céfice Open with...
Libsary -
: X BinConfimProteinDigestCompoy SOV prEdGus versions o
“a L dRepontated
Mrthods -~ I it OFF Send to '
POl ) CompoundReport i Cu
Repert Templates 2 icrosedt Office Excel T t o
AcquntrenMethod = = =
qror — 1 CompoundRepeniWithidentificati rowte shartcut
Gl B2 i Delete
BOSO0 - Reresme
! -
U PW“’.‘ e Properbies.
¥ £ byt T

Letter TN Genphicat Genphic.ssd
Canfig B3] picracit Offvce Excel Template ;
SubReports L L “r

Opening the template this way lets Excel know that this file is a template file.
When the template is open, you can modify headers and footers and add,
remove or move parameter columns. Refer to the online Help for more
information. All Qualitative Analysis templates are marked Read-only. You
change this property before you edit a template.

Many templates are installed with the Qualitative Analysis program. Refer
to the Qualitative Analysis online Help for more information about the
content of each report template.
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Customize a report template
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3 Make the changes you want to make.

For more information on how to modify a template, see either the online
Help for the MassHunter Report Designer add-in, or the Agilent
MassHunter Reporting - Training DVD.

4 To save the new template, either click Save or click Save As > Other Formats
from the Microsoft Office button.

5 Type an identifying name, and click Save.

File name: AnalysisReport - Copy.xlt:

Save as type: | Excel Template (*.xlt)
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Customize a report template
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