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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 this exercise, 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.

Reference

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

in B.03.01 (Qualitative Analysis)

¢ The Find Compounds by Formula algorithm now supports
finding compounds using a compound exchange file (CEF).

* You can export compounds in compound exchange format
(CEF) format.

* You can import compounds that are in compound exchange
format (CEF) format.

* You can convert a profile spectrum to a centroid spectrum.
* You can search an accurate mass library for MS/MS spectra.

¢ A structure is displayed in a spectrum pane after doing a
library search or a database search, if the structure is
available.

¢ When you copy a spectrum to the Clipboard, it is copied as a
bitmap and as a MOL file. You can copy the MOL file
directly into the Library Editor program.

* For the Find Compounds by Targeted MS/MS results, you
can either extract a separate MS/MS spectrum for each
collision energy or an average MS/MS spectrum for all
collision energies.

¢ For the Find Compounds by Auto MS/SM algorithm, you can
filter results by fragment masses or neutral losses.

¢ System suitability values are also calculated for MS signals.

e The Chemical Data Dictionary is available as part of the
Qualitative Analysis program. This tool is used with the
MassHunter Optimizer program.

¢ You can now define and match sequences in the Qualitative
Analysis program. This tool is used with the MassHunter
Optimizer program.

¢ You can click on a CAS number, a KEGG number, an HMP
number or an LMP number and automatically search a site
on the internet for that number. You can specify which
web site to use.
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in B.03.00 (Qualitative Analysis)
¢ GC/QQQ data is supported.
e MS library search and MS/MS library search are supported.

* If a structure is available in the library, then you can view it
in the Structure Viewer window and include it in reports.

¢ Difference spectra are automatically displayed in the
difference window after a library search is done.

e Chromatogram Deconvolution, a new Find Compounds
algorithm, is supported.

¢ The Universal integrator is supported.

in B.02.00 (Qualitative Analysis)

¢ The Agilent MassHunter BioConfirm Software is supported.
This software allows you to create, edit and import
sequences and then match sequences. Sequences can be
provided in the protein column in the worklist. The
Chemical Data Dictionary Editor is now included.

* Four different workflows are supported, including
BioConfirm. Each workflow has its own method, layout and
special section in the Method Explorer to help you do your
tasks more easily.

¢ System suitability calculations can be created when
integrating UV chromatograms. You can specify different
pharmacopoeia.

* You can automatically subtract an averaged spectrum from a
designated time range when extracting a peak spectrum.

e When determining Charge State, three different isotope
models are supported: common organic molecules, peptides,
and unbiased.

¢ When determining Charge State, you can specify to treat ion
with an unassigned charge state as singly-charged.

¢ The Maximum Entropy Deconvolution is improved to create
cleaner spectra. You can increase the number of iterations
and specify the singlet width.

¢ For compounds with resolved isotopes, you can deconvolute
using the new Deconvolute: Resolved Isotope algorithm.
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e Three different target data type are available for the Find
Compounds by Molecular Feature algorithm.

¢ You can filter the compounds found by the Find Compounds
by Molecular Feature algorithm before these compounds are
written to the MHD file. This MHD file is used by Mass
Profiler and GeneSpring.

* You can extract EIC and Raw Spectrum automatically when
using the Find Compounds by Molecular Feature algorithm.

* You can specify a list of masses to exclude or include in the
Find Compounds by Molecular Feature algorithm. You can
either type this list in directly or specify a database to use.

¢ When determining Charge State in the Find Compounds by
Molecular Feature algorithm, you can specify to treat ion
with an unassigned charge state as singly-charged.

* You can specify whether or not to include ions with only one
ion in the results for the Find Compounds by Molecular
Feature algorithm.

¢ When using the Find Compounds by Formula algorithm, you
can include sample purity calculations. You can calculate
based on area or height, and you can use any of all of the
following algorithms: TIC %, EIC/TIC %, ADC %, UV A %, UV
B %, UV C %, or TWC %.

¢ In the Search Database algorithm, the scoring now is based
upon accurate mass of monoisotopic ion, isotope spacing
and isotope ratios. You can control how these three scores
are weighted when calculating the overall score.

¢ The Find Compounds by Molecular Feature algorithm has
been improved for cases with exotic elements. For example,
the algorithm has been improved when the compound has
many isotopes with strange patterns or a first isotope with a
low abundance.

¢ In the Find Compounds by Molecular Formula algorithm,
you can control how the different scores are weighted when
calculating the overall score. The three parts of the score are
mass position, isotope abundance and isotope spacing.

¢ The Compound Automation algorithm includes the option to
Match Sequences. You can also specify whether to include
only identified compounds.
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You can save a report as a PDF file using the Microsoft PDF
Generator Add-in. You can download this Excel 2007 add-in
free from Microsoft.

You can export in multiple formats: ASR, Compound
Summary CSV, MGF and mzData. The ASR format includes
Find by Formula results with Sample Purity (either one file
per data file or merged). The Compound Summary CSV
format includes mass lists (one file per data file or merged).
The MGF format includes peptides with MS/MS spectrum
and precursor (one file per data file or merged). The mzData
format now has more options available.

When printing graphics, you can select to print all graphics,
only highlighted graphics, or only graphics that are visible.
You can also print directly from the toolbar of any of the
graphics windows.

The new Excel 2007 Report Designer Add-in is supported.
This add-in supports printing graphics side-by-side.

Easy Access version B.02.00 is supported.
System performance is improved.

You can configure the compound label. You can choose from
11 different peak labels. You can select to only include the
first attribute that is defined or to include all of the defined
attributes.

You can now configure the user interface. You can select
what types of features to show in the user interface based
upon separation types, mass accuracy, non-ms detectors,
BioConfirm features, and Advanced features.

in B.01.03 (Qualitative Analysis)

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

Dual mode data is supported.
UV data files can be opened.

You can search a database for molecular formula, mass or
mass and retention time.

You can find compounds in a data file based on formula that
are specified.

You can specify what parts of an analysis report and
compound report to include.



¢ Excel 2007 is supported for Qualitative Analysis.
* You can integrate UV and other types of chromatograms.
* You can view UV spectra.

* You can automate the creation of a compound report
including which find compounds algorithm to use and which
compound identification algorithm to use.

* You can automate the creation of an analysis report
including which chromatograms to extract, which spectra to
extract and which spectra identification algorithms to use.

Before you begin these exercises...

¢ 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.
e In Task 1, you open the program with multiple data files.
e 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.

e In Task 5, you print an analysis report.

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:

e In Task 6. Extract chromatograms (MS only), you extract
chromatograms at various levels and merge the EICs.

¢ In Task 7. Interactively integrate a chromatogram (MS only), you
integrate chromatograms, change the integration parameters and
calculate the S/N ratio for integrated peaks.

¢ In Task 8. 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 these tasks, you work with combined MS and MS/MS data:

e Task 9. Extract chromatograms (LC/MS and LC/MS/MS)

e Task 10. Interactively integrate a chromatogram (LC/MS and
LC/MS/MS)

¢ Task 11. Extract spectra from a chromatogram (LC/MS and LC/MS/MS)

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

e Task 12. Extract chromatograms (MS and UV)

¢ Task 13. Interactively integrate a chromatogram (UV) and calculate
System Suitability values (MS and UV)

e Task 14. Extract spectra from a chromatogram (UV)
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Learn basics of qualitative analysis

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

e Task 15. Configure User Interface for GC

e Task 16. Extract chromatograms from a GC/MS data file
¢ Task 17. Interactively integrate a GC/MS chromatogram
e Task 18. 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 Use current
method is clicked.

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

a Double-click the Agilent MassHunter
Qualitative Analysis icon .
The system 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.

Open Data File g|
Lookin: || ExampleDataFies - &
3 [ suifes_high_reslution
MyRecent i
Documents
:-‘%
Deskiop
My Documerts
,.';‘g
.
My Compuer
(V’L Filenames |" sufiss_PosAtoMSMS 4" * suffas_PosMS d” =] Open
-
My Network  Files of type | Data Files .d) = Cancel
Places
Help
Options Sample Information
g5 Sample Name :
£ User Mame :
% Use current method Sample Position :
Description :
=
™ Run ‘File Open’ actions from
selected method
Figure 1 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)

Steps

Detailed Instructions

Comments

Cc

click sulfas_PosAutoMSMS,
sulfas_PosMS.d and
sulfas-PosTargetedMISMS.d.

d Click Open.

e Click the List Mode icon

Ll Agilent MassHunter Qualitative Analysis - Default.m

All three data files are displayed in
Data Navigator, and 1-3

chromatograms are displayed in the

Chromatogram Results windnw.

Chromatogram Results toolbar.

Press and hold the Shift key while you

in the

If you press the Ctrl key instead,
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.

¢ File Edit View Find Identify Chromatograms Spectra Method Actions Tools Help
iZ2Hdag a-FEE Y o FREE AR N A B0 Al
i P& Data Navigator % ||} /\ Chromatogram Resuits x
Sort by Data Fie e o tlQE#CI[EAlD 1 =I[B]E A KIR% % B vines .|
[ ulfas_PosAutoMSMS d A 7 z = A
User Chromatograms x108 |+ESI TIC MS(all) sulfas_PosAutoMSMS d .
el - TiC uS(al) | 154’
— 1.254
= 1
] Mat = 0754
ulfss_PosMS d 054
User Chromatograms el
el - TiC Scan| i
O 01 02 03 04 05 06 07 08 0% 1 11 12 13 14 15 16 17 18 19 2
= Counts vs. Acquisition Time (min) ~
IS . |57 Method Editor: Intograte =
ulfas_PosTargetedMSMS d B ! - )
[¥] User Chromatograms P e - | (kv | Method Ttems | (2 34
TIC MS(all
— £l ERIEIEET Integrator | Peak Fiters | Resuits
O Integrator selection
=i v | General -
(54 Method - Defaultm x ~
15 Explors Optons |
[~ Chromatogram ke =
[intsgrete (HS) Point sampling: | 1] Stert threshold: | p;zuu_;
ntegrate (MSIMS) [ Smoothing Stopthreshold: | 00]
Integrate (UV) Filtering: 1:_5,,0".1 v Peak location: [ Top v |
Integrate (GC
nizcrate (L) Baseline allocation
Inteorate (ADC) Beselinereset> | 5
Smooth E—
If either < | 100 %
Exclude Mass(es) et EET
Calculzte Signal-to-Noise then: (O Drop else tangent skim
Define Chromatograms (&) Tangent skim else drop
Adjust Delay Time A S
i+ Spectrum
'+ General
% Find Compounds
e
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 a If necessary, click Tools > Configure » Thedisplay and plot settings remain
default worfklow, General. The for Workflow > General. the same even after you switch to
default method and layout are b Click the down arrow next to the the General workflow. These
loaded. Maximum Number of List Panes icon settings are set in the Plot Display
Make sure you can see all three in the Chromatogram Results Toolbar, Options dialog box.
chromatograms. and select 3. * You can change the layout by

clicking View > Window Layouts >
Load Layout.

'8 Agilent MassHunter Qualitative Analysis - Default.m
i Ble Edt Wew Find dentfy LChromatograme gpectra Method Actions Lecls Help
S d . a-FERE 9 élﬂ. [l A= e B ® GG &

i Data Havigoka | £\ Chromatogsan Hemls ®
RW'BTF: EAcMENE oS L0 2 VEL\‘Q <
T I.T—.EE:;'E;;-—@[;, X108 |+ TIC MS(al) sulfes_PonletsMSME.d Maximum

|
3
£ 00O0r

=

Ry e | 1] Number of
0 14 .
2 List Panes
s 1 icon
&Y + TiC Sen o8
117
.44
as_Fos | arpeledMSME d 02 m r
Chroenatograms.
17 ERESEETE o

« TIC Scan sullss_FosMSd

L i |
=]

; ln J'.

= = il ‘ '

D:::Hg-_ ~ - | '. | I'.

(o il -'l i'; iJ \ I

s v . Y 1 s e
s | f \ i“ |

Countn va, Acquindion Time (man)
=

Figure 3 Qualitative Analysis main window with the General Workflow selected.
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Task 2. Zoom in and out of the chromatogram

Learn basics of qualitative analysis

1

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 zooming in and out of only
one out of the three
chromatograms (both x and y
axes).

Hide the others.

Zoom in twice on last peak.
Zoom in one more time
autoscaling the y-axis.

Zoom out once to the previous
zoom position.

Completely zoom out to the
original chromatogram.

Clear the check boxes in the Data
Navigator window for the
chromatograms you want to hide.
Click the right mouse button and drag
over an area on the last peak.

Make sure that the Autoscale Y-axis
during Zoom icon, [§].is notselected
for this step.

Repeat step b.

Click the Autoscale Y-axis during
Zoom icon, , in the toolbar.

Click the right mouse button again and
drag over an area of the last peak for
the third time.

The Quality Analysis program
automatically scales the y-axis to the
largest point in the range.

Click the Unzoom icon = to undo the
last zoom operation.

You can undo the last fifteen zoom
operations.

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

If a line is not checked in the Data
Navigator window, that information
is not displayed in any other
window in the Qualitative Analysis
program. You simply mark that line
in the Data Navigator window, and
the information is displayed in the
other windows again.

You can also use these zoom
features on spectra in the Spectrum
Preview window, the MS Spectrum
Results window, the Deconvolution
Results window and the UV Results
window.

A selected icon has an orange
background color.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide
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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 [Z 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

Task 3. Anchor a chromatogram

1

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.
Show all three chromatograms.
Make sure the chromatogram
viewing listis set to 1.
In the Chromatogram Results
window, select the second TIC.
Anchor this TIC.
Scroll through the
chromatograms.
Clear the anchor.

i /\ Chromatogram Resulis

iae 1t QFE € EADE

- \_;'_._ A ﬂ\% %y J Minutes

a In Data Navigator mark the check
boxes for the chromatograms you hid
in the previous task.

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

¢ Inthe Chromatogram Results window,
select the second TIC.

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

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

f Click Chromatograms > Clear Anchor.

x108 |+ TIC Scan sulfas_PosMS.d
sl

r

24

x10% +TIC MS(all) sulfas_PosTargetedMSMS.d

154

05+

01 02 03 04 05 06 07 08

i 1 12 13 14 15 18 17 18 18 2

Counts vs. Acquisition Time (min)

Figure 4

Anchored TIC

* When you set an anchor for a
chromatogram, an anchor icon
appears in Data Navigator 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 then click Clear
Anchor in the shortcut menu.
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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 View >
Window Layouts > Save Layout.

» To unlock a layout, click View >
Window Layouts > Lock Layout.

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

» To move a window, click on the title bar
of the Chromatogram Results 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 an icon in 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 four different
workflows. Each workflow loads a
different layout. Switching to a
different workflow also changes the
layout.

+ If the BioConfirm program is
installed, it also has a different
workflow and layout.

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 View > 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

Comments

Steps Detailed Instructions
1 Change the analysis report a In Method Explorer, click General >
selections: Analysis Report.

Mark the check boxes for the b Mark the check boxes for any
chromatograms, spectra or additional selections you want to print.
tables you want to print. ¢ Clear any chromatogram and spectra
Clear the check boxes for the choices you do not want to print.
chromatograms, spectra or
tables you do not want to print.

! [k Method Explorer: Defaultm : [5] Method Editor- Analysis Report x

+ Chromatogram P @ - [ () -] Method Items - | (02 (34

+ Spectrum

I~ General

Analysis Report

Compound Report
Commean Reporting Options
File Open Actions
Extraction Data Format

'+ Find Compounds

+ Find Compounds by Formula

'+ Identify Compounds

+ Compound Automation Steps

'+ Worklist Automation

+ Export

User chromatograms

+] Show user chromatograms
og
‘with peak tables

[] with signal to noise results

User spectra

Show user spectra
‘With pezk tables
[] With library spectrum
[[] With difference spectrum

Compounds

Show compound chromatograms
[] With pezk tables

Show compound spectra
With peak tables

Figure 6

Analysis Report window in Method Editor

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

+ Also, if some results are not
available, then those results are not
included, 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.
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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. * You can interactively print the reportin  The Runicon {E} = in the Method
multiple ways: Editor toolbar sometimes allows you to
From the main menu, click File > choose an action from a set of
Print > Analysis Report. possible actions. For example, if you
From the main toolbar, click the switch to the General > Common
Printer icon. Reporting Options section, four
Click the Print Analysis Reporticon, different actions are possible when
{Elp) = in the Method Editor you click the Run icon. If you click the
toolbar. arrow, a list of possible actions is
Right-click the Analysis Report shown, and you can choose which
section in the Method Editor, and action to do. Choosing a different
click Print Analysis Report. action from the list changes the
From the data file shortcut menu in  default action. If you simply click the
the Data Navigator, click Print Run button, the default action is
Analysis Report. performed.
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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 instrument.

Task 6. Extract chromatograms (MS only)

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

Task 6. 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, click 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 6. Extract chromatograms (MS only) (continued)

Learn basics of qualitative analysis

1

Steps Detailed Instructions

Comments

Extract Chromatograms
List of opened data files

X

Type: |EIC V|A [] Integrate when

A MS Chromatogram !Ad\ranced | Bxcluded Masses |

MS level: \TIA Polarity: | Postive v A

Scans: | Scan e |A
Scan segment:
m/z value(s): |279.09102, 311.08085 A

Merge multiple masses into one chromatogram A

[ ok ][ cencel

Figure 7 The Extract Chromatograms dialog box.

i /\ Chromatogram Resulls

iaet QEMEEHADes o

2 0. 4 [ % % ) rinites e

el

44

24

x108 +ESITIC Scan Frag=125.0V sulfas_PosMS.d

2]

1

x108 | +ESI EIC(279.0910. 311.0809) Scan Frag=125.0V sulfas_PosMS.d

Figure 8 Merged extracted ion chromatograms (EICs) compared to the

original TIC
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1 Learn basics of qualitative analysis

Task 7. 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 7. Interactively integrate a chromatogram (MS only)

Steps Detailed Instructions Comments
1 Integrate the sulfas_PosMS.d TIC -+ Integrate the sulfas_PosMS.d + The integration uses the General
chromatogram. chromatogram, using any of the Integrator, because that is the
following options. integrator selected in the method
From the main menu, click default.m. You can change this
Chromatograms > Integrate value in the Chromatogram >
Chromatogram. Integrate (MS) > Integration tab.
Highlight the chromatogram. Then,  * Note that the integration with
right-click the chromatogram, and default parameters is detecting very
click Integrate Chromatogram. small peaks.

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

i 7 Data Navigator x ||i /\ Chrom; T e =
Sort by Data File R | E ] i | |3 | | 3 izl E 13| % % () minut x|
o . i LN R TN o) T s 2 1[0] % e ) rinwtes 3
& [ sulfas_PoshS d =0 +E %108 +ESI TIC Scan Frag=125.0V sulfas_PosMS.d
&[] User Chromatograms A 1 654 15
2 R H o
A +EICE AssignRandom Colors 554
E 23 chooseDefinedColor [» 54
O Show. » C5
O 4
w0 Hide » 154

Bxtract Chromatograms...

5 29 0910, 311 0808) —125.0\
Bitract Defined Chromatograms x10 -&ES\ EIC(279.0910, 311.0808) Scan Frag=1250V sulfas_PosMS.d

UseHighlightzd Chromatograms 3

Integrate Chromatogram 44
Integrate and Exfract Peak Specira
Smooth Chramatogram

Calculate Signal-to-Naise 24

& Set Anchor 15

K| Clear Results

Delete 7
X pel | 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
T Counts vs. Acquisition Time (min)

Figure 9 Shortcut menu from Data Navigator and integrated sulfas_PosMS.d TIC chromatogram
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Learn basics of qualitative analysis 1
Task 7. Interactively integrate a chromatogram (MS only) (continued)
Steps Detailed Instructions Comments
2 Integrate the extracted ion + Right-click anywhere in the EIC * Normally you would mark the check
chromatogram (EIC) from Task 1. window, and click Integrate box, Integrate when extracted, in
Chromatogram. the 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 Limit (by height) to the largest,
only the two largest peaks. if necessary, and type in 2.
d Click the TIC Scan in the Data
Navigator window.
: [ Method Editor- Integrate (MS) x
i 9 - | ()~ | Method tems= | 02 g
Integrator | & Paak Fiters | Resutts
Fitter on
() Peak height (%) Pesk area
== counts
== . of largest peak
Area fiters
[] Absclute area == counts
Relative area >= 1.000] % oflargest peak
Maximum number of peaks
Limit (by height) to the largest A 2A
Figure 10  Peak Filters tab with Limit (by height) to the largest marked
4 Reintegrate the chromatogram. * Click the Integrate Chromatogram * Note that only the two largest
icon (¥} on the Method Editor toolbar peaks are now integrated.
to integrate using the new setting.
x108 |+ESITIC ScanFrag:WZSDV_su\fas_F‘nsMSd - -
S _JLN__&L_’&—/
4.
2
Figure 11  Integration results with limited number of peaks
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1 Learn basics of qualitative analysis

Task 7. Interactively integrate a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

5 Calculate the signal-to-noise ratio.
Select the sulfas_PosMS.d TIC.
Set the first Peak Label to Area
and the second Peak Label for
the chromatographic peaks to
Signal-to-noise.

Open the Method Editor.
Use0.63 — 0.73 forthe
noise region, and calculate the
signal-to-noise ratio for the
integrated peaks.

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

7 Return the peak labels to Retention
Time.

a
b
c

Click Tools > Plot Display Options.
Click the Chromatogram tab.

Set the first Peak labels to Area and
the second Peak labels to
Signal-to-Noise.

Click OK.

In the Method Explorer, click
Chromatogram > Calculate
Signal-to-Noise.

Type 0.63 - 0.73 forthe Noise
regions, and click the Calculate
Signal to Noise icon f.!’;' = .

» 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.

Figure 12

-

+ESI TIC Secan Frag=125.0V sulfas_PosMS.d

x108

Integrated TIC with Area and Signal-to-Noise labels

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

Close Method Editor.

Click Tools > Plot Display Options.
Click the Chromatogram tab.

¢ Set the first Peak Label to Retention

Time and the second Peak Label to
None.
Click OK.
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Learn basics of qualitative analysis

Task 8. Extract spectra from a chromatogram (MS only)

1

In this task, you extract a spectrum from exactly where you specify in the
chromatogram. You can tell the Qualitative Analysis program to 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 8. Extract spectra from a chromatogram (MS only)

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 min. extract a
spectrum in any of the ways listed in
the Comments column.

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

To open Spectrum Preview, click the
Spectrum Preview icon, &

Zoom into the region between 1.1 and
1.4 min.

On the peak near 1.22 min. 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 click 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 Spectrum dialog box is
displayed. Make sure the
sulfas_PosMS.d file is selected,
and click Extract.

* 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 in the Data Navigator.

* When Spectrum Preview is enabled,
the system displays any
manually-selected spectrum butitis

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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1 Learn basics of qualitative analysis
Task 8. Extract spectra from a chromatogram (MS only)

Task 8. Extract spectra from a chromatogram (MS only) (continued)

Steps Detailed Instructions Comments

L M= 1% | i3 = i Minies =ld
51 TIC Sean Frage 1750V aullwe_PeaM5.d
[Fl sulfns_PoaMsid e, :
+  [2] User Chromatograma <101 [live (PeskToPeas) = 3787 QOS2 192

%’\.\ EPCI273.0910, 3110809 Scan “ "ﬁl T

Ll P -

& [T User Spectrn _—— -
[Flalu - Sean (0791 min)

2108 ~ESI EICIITH0500. 311.0805) Scan Frage125.0V suifas_PosMSd

|;s na u‘ ua 1;9 12 l#\ |§? vk 13 1#5 17 X 1d 13 am R B
ourts va. Aequisison Time (mink
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Figure 13  Main window with extracted spectra from both integrated peaks in the sulfas_PosMS.d file
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Learn basics of qualitative analysis 1
Task 8. 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 (Use Ctrl). if you right-click the User Spectra
for the last integrated peak for the b Right-click the selected User Spectra, line in the Data Navigator window
sulfas_PosMS.d data file: and click Delete. and click Delete.
Delete any existing User Spectra. ¢ Click Yes in the Delete dialog box, ifit  * You can also extract an average
Zoom out of the chromatogram. is displayed. spectrum by double-clicking the
Turn off Spectrum Preview. d Click the Autoscale X-axis and Y-axis selected range in the
Use the Range Selecticon on the icon ¥¥ to zoom out completely. chromatogram.
Chromatogram toolbar. e Close the Spectrum Preview window. * You can change whether or not you
Set the range from the halfway ~ f Click the Range Selecticon [i| on the are asked to confirm every time you
point on the left to the same Chromatogram toolbar. delete a chromatogram or spectrum
point on the right of the peak. g Click at the halfway point on the left by using the Message Box Options
Extract the spectrum, using any side of the last integrated peak and dialog box. This dialog box is
of the options listed. drag over to the halfway point on the displayed from the Tools >
right. Message Box 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|
:
! tli M5 Specsrum Resuts - |
iees ol Eaos: =([EIPd%rn
K10 ¥ |8 Srmn [1.208.7 257 mam, £ prans) Frag=126.0V pultes_PesMS 4
- :
A |
-:. § ..ﬂ? sl l L L 4
0 W0 He 20 M0 W0 ¥ 'f;...%'...:f?mvﬁ,. 0 70 TS0 &0 =0 w0 %0 00
Figure 14  Average spectrum extracted from selected range for last peak
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1 Learn basics of qualitative analysis

Task 8. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

3 Extract a spectrum that averages
the ranges of integrated peaks 1
and 2 together for the
sulfas_PosMS.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 spectrum, using any
of the options on the right.

Click the Chromatogram Results

window title bar. The Chromatogram

Results window becomes the active

window, and the selected area is not

lost.

Press and hold the Ctrl key.

Click at the halfway point on the left

side of the first integrated peak, and

drag over to the halfway point on the

right.

Release the mouse.

Release the Ctrl key.

Extract the average spectrum 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 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.

2 1l M5 Speetrum Reudin
fewt GRM W[40

=[] [e]2s % 4

%108 +ES] Sean (1 2082 757 min, 4 scans) Frage125 IV aulfn_PeaMS d
11008

o

x10% [+ES Scan (0.775-0.823, 1.208-1.257 min, 8 scans) Frage125.0V sultss_PosMSd

o h
0 700 150 200 250 3 F0 40 40 S0 S0 60 BN AN T B0 BN WO S50 W00
Counts va. Mass-te-Charge (miz)

Figure 15

An averaged spectrum created from multiple ranges.
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Learn basics of qualitative analysis

Task 8. Extract spectra from a chromatogram (MS only) (continued)

1

Steps Detailed Instructions Comments
4 Change the spectral display option a Click Tools > Plot Display Options.
for sulfas_PosMS.d. b Click the MS and MS/MS Spectra

Change the digits after the tab.

decimal to one more than the ¢ Set Digits after the decimal to one

current setting. more than the current setting for the

Change back to the original m/z values.

number of digits. d Click OK. * Note that the label now shows m/z

with one more digit.
i 111 MS Spectrum Resulis x

i2et QA EIEADC -

- [ ] % % |t

%108 +ES| Scan (1.208-1.257 min, 4 scans) Frag=125.0V sulfas_PesMS.d

311.98078

+ES| Scan (0.775-0.823, 1.208-1.257 min, 8 scans) Frag=125.0V sulfas_PosMS.d

279 0507,
ol
12 085 22412836
0 e || |

50 100 150 200 250 30 3Bo 40p 4«50 slo 550 edo eso 700 750 edo eSo S0 9%0 1000
Counts vs. Mass-to-Charge (m/z)

12105087
i

579.15655

322 00944
i

+ The label should now show the

Repeat steps a and b, then set Digits original number of digits.

after the decimal to one less than the
current setting.
Click OK.
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1 Learn basics of qualitative analysis

Task 8. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

5 Subtract a background spectrum
every time you extract a peak
spectrum in sulfas_PosMS.d.

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 Manual Extraction tab.

h Under Manual 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 Selecticon 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.

* 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 8. Extract spectra from a chromatogram (MS only) (continued)

Steps Detailed Instructions Comments
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Figure 16  Spectrum with background subtracted
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1 Learn basics of qualitative analysis

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

Task 9. 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 9. Extract chromatograms (MS and MS/MS)

Steps Detailed Instructions Comments

1 Extract TICs for the MS datainthe a Inthe Data Navigator, mark the check < You can also extract

sulfas_PosTargetedMSMS.d data box for sulfas_PosTargetedMSMS.d chromatograms in one of the
file. and clear the check boxes for the other following ways:
data files. Right-click inside the
b Display 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 User
Click Chromatograms > Extract Chromatograms > TIC MS (All),
Chromatograms. then right-click TIC MS (All) and
¢ In the List of opened data files, click click Extract Chromatograms.
sulfas_PosTargetedMSMS.d, if * You can also extract
necessary. chromatograms from mass spectra.

d Make sure the Type is TIC.
e From the MS Level list, click MS.
f Click OK.
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Learn basics of qualitative analysis 1

Task 9. Extract chromatograms (MS and MS/MS) (continued)

Steps Detailed Instructions Comments
Extract Chromatograms El
List of opened data files
I- :
! Type: |T\C VlA [] Integrate when
_A_@g-&mmmmgmm I:ﬂdvanced | Excluded Massss |
MS level: ([N ~|A Polarity: [Postive |v|
Scans: iScan v|A
Scan segment:
miz valuels): | |
OK Cancel
Figure 17  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, click
279.09100.
f Inthe m/zvalue(s) text box, type
186.032909.
g Mark the Integrate when extracted
check box.
h Click OK.
T Y — — %
ie e B Ealoc =)0 0% N B e =/

X108 +ESI TIC MS{a) Frage 3% 0V sultns_PosTargeinsbtsMs o

Man

" |u,\m_wm~nﬁ, .

M

PASAARISANA,

2108 5| TIC Scan Frage125.0V sulfes_PosTargeieaht5MS d

Pl

z Hv LBE030) sultes_PosTarpetedMoMS 4

6E 09

Counts va Acquinition Teme (me)

1 12 13 14 15 16 18 18 2

Figure 18

TIC for MS and EIC for MS/MS data compared to the original TIC
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1 Learn basics of qualitative analysis

Task 10. 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 10. 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.

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

b Click the Peak Filters tab.

¢ Inthe Maximum number of peaks box,

mark Limit (by height) to the largest,
if necessary, and type in 2.

+ 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 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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Learn basics of qualitative analysis 1

Task 10. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

! [Z] Method Editor: Integrate (MS) x
P @ - | () - Method Items~ | (2 (34

Integlatori A Peak Fiters iResuhs

Fitter on
() Peak height (®) Peak area

> = counts
5= I:I % of largest peak
Area fitters

[] Absclute area = counts
Relative area s= ﬁlﬁ] % of largest peak

Maximum number of peaks

Limit (by height) to the largest A 2|A

Figure 19  Peak Filters tab with Limit (by height) to the largest marked

3 Reintegrate the chromatogram. d Click the {E} * button on the Method  Note that only the two largest
Editor toolbar to integrate using the peaks are now integrated.
new setting.

i /\ Chromatogram Resulis x

ieo toBu[EADEs - o L% [B] % %o BB Minutes =
x108 +ESI TIC M5(all) Frag=125.0V sulfas_PosTargetedMSMS.d

DJWMAWMMNWWMMWM

%106 |+ESI TIC Scan Frag=125.0V sulfas_PosTargetedMSMSd _________,

x104 +ES| EIC Preduct lon Frag=125.0V CID@18.0 (279.0910[z=1] -> 186.0330) sulfas_PosTargetedMSMS.d
1 707

o) i

01 02 03 04 05 08 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time {min)

Figure 20 Integrated TIC MS and MS/MS chromatograms with higher threshold setting
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1 Learn basics of qualitative analysis

Task 10. 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.

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.

5 Change the filter to filter on height. a From Method Explorer, click
Display the Integration Method

Editor window from Method to display the Integrator tab.

Explorer for MS/MS data. b Click the Peak Filters tab.

Change the Filter on value to ¢ Under Filter on, click Peak height.
peak height d Under Height filters, mark the
Mark the Absolute height check Absolute height check box.

box.

6 Reintegrate the chromatogram e Click the {E} = button on the Method
Editor toolbar to integrate using the
new setting.

¢ [ Chromalogsan Resus x
e QB LIEADC: oA IF|% N R =id

€108 +ESI TIC MS[all) Frage125 OV nulfan_PraTaegetedMSMS &

Wi
@J v.mfm-..wmf .'I'..‘M.r\.r..r.r\.'M‘mmmmJ n'I'.’u‘.fo,»\.fw.nfmu\.fcm".f\.’.l l.‘L VAR ARAAA AN AN

¥10F  +ESI TIC Scan Frag=14% 0V sullas_Fos T argetedMSMS d

L ||| Rl L] ]

x104 |+ES BC Product kon Frags125.0v CID@18.0 (279, -2 J010) sulfes_PosTargeledMSMSd

5

o

01 ©02 03 04 05 O D07 08 0% 1 11 t2 13 14 15 & 17 18 18 3

Chromatogram > Integrate (MS/MS)

Counts v, Acquisition Trere {man)

Figure 21

+ 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 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.

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 10. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions

Comments

7 Calculate the signal-to-noise ratio
for the EIC of the product ion.

Set the first Peak Label to Area
and the second Peak Label for
the chromatographic peaks to
Signal-to-noise.
Open the Method Editor.
Use0.0 - 0.76 forthe
noise region, and calculate the
signal-to-noise ratio for the
integrated peaks.

Click Tools > Plot Display Options,
and set the first Peak label to Area and
the second Peak label to
Signal-to-Noise.

In Method Explorer in the
Chromatogram section, select
Calculate Signal to Noise.

Type 0.0 - 0.76 forthe Noise
regions, and click the Calculate
Signal to Noise icon ().

» 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.

x104

01 02 03 0.4 0.5

Figure 22

8 Restore the settings that are saved
for the current method and close
Method Editor.

+ES| EIC Product lon Frag=125.0v CID@18.0 (279, DB‘ID[z 1] -> 186.0330) sulfas_PosTargetedMSMS.d
Nmse{PeakToF'eak] 2560.40; SNR (0.787min) = 22,

09 1 11 12 13 14

08
Counts vs. Acquisition Time (min)

Signal-to-Noise results for MS/MS EIC Product lon

Click the Chromatogram > Calculate
Signal-to-Noise section in the
Method Explorer.

Click the Restore to last saved values
from file icon ﬁon the Method
Editor toolbar.

Click the Chromatogram > Integrate
(MS/MS) section in the Method
Explorer.

Click the icon ﬁ

Click the Chromatogram > Integrate
(MS) section in the Method Explorer.
Click the icon

Close Method

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

on
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1 Learn basics of qualitative analysis

Task 10. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions

Comments

9 Return the peak labels to Retention
Time.

10 Delete all chromatograms except
the original.

a
b

Click Tools > Plot Display Options.
Select Retention Time for the first
Peak label and None for the second
Peak label.

Click OK.

Under User Chromatograms in the
Data Navigator window, highlight all
the chromatograms except the
original.

Right-click the highlighted
chromatograms, and click Delete.
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Learn basics of qualitative analysis

Task 11. Extract spectra from a chromatogram (LC/MS and

LC/MS/MS)

1

In this task, you extract a spectrum from exactly where you specify in the
chromatogram. You can tell the Qualitative Analysis program to 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 walk a chromatogram, change spectral display
options and subtract the background spectrum.

Task 11. 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, 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.
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1 Learn basics of qualitative analysis

Task 11. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

i /\ Chromatogram Resulis x

(2o 1 QEHC B0 e el T A% % % e =)

%108 |+ESI TIC MS(all) Frag=125.0V sulfss_PosTargetedMSMS 4

16 17 118 18 12 121 12 123 14 1% 1% 1y 1 128 13 ;1% 15 ik
Counts vs. Acquisition Time (mir)

(2ot QFHEMNDCE B
104 +ESI Product lon (1223 min) Frag=125 DV CID@22 D (311.080321] -> =) sulfss_PosTaroetsdMSMS d
92 (4g7 108.0444 156.0768
720578 2ig0ar 2451031 &
0 ; | ‘ - ; ub ; | } I l.
" g0 70 8 9 100 o 120 130 140 150 160 170 180 190 200 290 20 230 240 250 260 270 280 280 300 310
Counts vs. Msss-to-Charge (miz)

25

Figure 23  Walk chromatogram to view the MS/MS and product ion for the background at 1.223 minutes

i /\ Chromatogram Resulis x
2203 QEW R ElA00C A% Rl s 33 If you want the Fragmentor
«108 |+ESI TIC MS{all) Frag=125.0V sulfas_Pos TargetedMSMS.d v voltage included in the
o chromatogram title and the
141 i spectrum title, you mark the
sz ! Expanded check box in the Plot
e _ Display Options dialog box. You
sl mark this check box on the
o, ~r v s M | e Vs v v/ v/ /)| Chromatogram tab and the MS
116 117 118 119 12 121 122 C‘\nﬁ;svg iiqms:“ii_rm;ﬁm) 127 128 129 13 13 132 13 134 and MS/MS spectrum tab_
|} Spectrum Preview =

‘2ot OFuEMOE: =Bl
x103 +ESI Scan (1.229 min) Frag=125.0Y sulfas_PosTargetedMSMS d
311.p808

5
1210511 i
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0

Figure 24  Walk chromatogram to view the MS scan for the peak at 1.229 minutes
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Learn basics of qualitative analysis 1
Task 11. 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 .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 min., extract the Click Extract MS Spectrum. The
Comments. 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 click 3. places as well.
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Task 11. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

Ll Agilent MassHunter Qualitative Analysis - Default.m

¢ Fle Edit View Find Identify Chromatograms Spectra Method Actions Tools Help
iEdog a-FEE 9. LR[EE AR 0 AL G Y208 85
: %8 Data Navigator % ||} /\ Chromatogram Results x
Sort by Data Fils v[li 2 ¢|Q§é|f|&|901 .|_A_g_&|%%%w Minutes =
E -~
= E o4 %108 [+ESI TIC MS(all) Frag=125.0V sulfas_FosTargetcdMSMS d
& 184
[E2S 1.6
2
@il 1.4
= 124
Flulu 5
1-[E] Come 0.8
(| S 064
[ sulfas_PosTargeledMSMS d |
- [#] User Chromatograms :
EI- TiC ms(al) 0]
K ¥ Hoer Spcrura 0= ‘ : ‘ - : - : - : - : : :
1l + Sean (0.332 min) i 176 117 118 [RE] 12 121 132 123 124 125 136 127 1.28 129
+ Product lon (0.342 min) (279.0910 > =) Counts vs. Acguisition Time (min)
22 A
+Scar|[1_"9mm) < |Elimss = x
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2714318
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Integrate (MSIMS) " fre T 9220080
ntsgrate (V) od | R m 3 L 1
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& 2789194
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Smooth 251
Exclude Mass(es) 0-
Coleslote Signal-to-Noise %105 |+ESI Scan (1.228 min) Frag=125.0V sulfas_Pos TargetedMSMS.d
Define Chromatograms sl
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Figure 26  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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Task 11. 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 Click the Spectrum Preview icon, & -
in the main toolbar.

b On avalley near 1.23 minutes extract a
spectrum.

¢ Right-click the spectrum in the
Spectrum Preview window, and click
Copy to User Spectra. .
The Spectrum Preview window is
between the Chromatogram Results
window and the MS Spectrum Results
window. .

d Click the down arrow next to the
spectrum pane list, and select 4.

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.

i /\ Chromatogram Results
ie e tC[E# ¢ [l o e x[E]E AP % % B vinees vl =3
X108 [+ESI TIC MS{all) Frag=126.0V sulfas_PosTargeledMSMS d
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124
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06
04
0.2
o
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i )11 MS Spectrum Results
(2ot QBI#IC[AMD e+ =i[m][P]% % H o

x105  +ESI Scan (0.332 min) Frag=125.0V sulfas_PosTargetedMSMS.d

271318
P —
o L f’“ 2241278 [

x107 +ESI Product lon (0.342 min) Frag=125.0v CID@18.0 (273.0910[z=1] >~ sulfas_PosTargetedMSHS.d

ETEr%ﬁ
0
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|
J| e i
|

9220080
'
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50 100 150 200 250 300 350 400 4% 500 550 600 650 700 750 Bh0 850 S0 9
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Figure 26  Main window with product ion spectrum from the last peak in
the chromatogram
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Task 11. 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.

i /\ Chromatogram Results

‘2o tlQEu ¢l e s
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Figure 27

Averaged spectra extracted from selected range for last peak
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Learn basics of qualitative analysis 1

Task 11. 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.

i /\ Chromatogram Results

‘2ot QFlECEao e o]

Y

% % 8 Minutes

%10& |+ESI TIC MS(all) Frag=125.0 sulfss_PosTargetedMSHS.d

154
1
05
0

01 02 03 04 05 06 07 08 09 1

Counts vs. Acquisition Time (min)

11 12 13 14 15 18 17 18 13 2

i 1l MS Spectrum Results
R MR NE I | L AR N e i

- [ [Be] % % |

x105
q 311.08050

27103186

+ES| Scan (0.213-0.332, 1.210-1.229 min, 4 scans) Frag=125.0V sulfas_PosTargetedMSMS d Lo

563.03730 .
e 92200316

i ! | I i

15641079

34 108,04430

=1

+ES| Product lon (0.304-0.343, 1.204-1.241 min, 14 scans) Frag=125.0v (285.02090. 311.08080, 271.03171, 279.09100 -> =) sulfas_PosTar..
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Figure 28  Averaged MS and MS/MS

ranges.

spectra created from multiple
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1 Learn basics of qualitative analysis

Task 11. 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. 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 9. Extract

Extract a background spectrum chromatograms (LC/MS and

thatis the average of a spectrum LC/MS/MS)" on page 38)

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.
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Task 11. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments
i /A Chromatogram Results x
i ot GEE a0 e 3 x| e [T %P % % vines |

x108& +ESITIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS.d

+ES| EIC Product lon Frag=125.0V CID@18.0 (279 Daup[z =1] -z J00.00000-300.00000) sulfas_PosTargetedMSMS. d
" 1 ¥ '

i
H

T

0.7

= T 7
08 03 i

T T
12 13

—

o1 02 03 04 05 08 11 14 15
Counts vs. Acquisition Time (min)
! |5/ Method Editor: Exiract (MS/MS) X ||f ]| MS Spectrum Resulis
D9 - | (-] Method Ttems - | (2 G S RCNE T AR AR Ny
A Peak Spectrum Extraction {MS/M3) Peak Fiters || Charge State | x104
Spectra to include 24 186.03233
O Atapex of peak 32
(%) Average scans > 10| % of peak height 3
- 284
TOF spectra 26
Exclude if sbove 400 % of saturation 2.4_
@) Anywhere 224
O Inmiz range(s) :-‘IVDD.DVDDDVI}-EVDDD 00000 : ?
Peak spectrum background 1.6+
e . 144 27908077
MSIMS | Average of spectra at peak start and end v A 12 N
..... ad
Time range: 054
0.64
0.4
0.24 l
D s T T = T T
100 200 300 400

+ES| Preduct lon (0.771-0.829 min, 4 scans) Frag=125.0v C..

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

500 600 700 800

Figure 29  Product ion (MS/MS) spectra with background subtracted

7 Extract an MS/MS EIC based on
the product ion spectra, 186.03299
from Step 6.

Choose to integrate after
extraction.

a
b
c
d

-~ o

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.
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.
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1 Learn basics of qualitative analysis

Task 11. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments
Extract Chromatograms rz|
List of opened data files
| sulfas_P
|sulfas_Poshis Type: Integrate whe:
sulfos_PosTargeiediShS.d ype: |EC S| Dosgeeubn A
A MS Chromatogram I;‘\dvanced | Bxcluded Masses |
MS level: |_|'v'IS_,-"MS vi Polarity: | Positive vi
Scans: I Product ion v |
Precursor ion miz: EZ?S.DE‘ID v|
miz value(s): |1EB.D3358I}. 156.077600 iA
Merge multiple masses into one chromatogram A
[ ok ][ cencel |

Figure 30  Extract Chromatograms dialog box for EIC based on product
ions

i 2o 2 QM ElAI0C 3 -] i PRl% % ) Mines &3

x10% +ESI TIC MS({all) Frag=125.0V sulfas_PosTargetedMSMS.d

DWMMWWMWWWW

x103 +ES| EIC Product lon Frag=125.0V CID@18.0 (273.03100[z=1] -> 100.00000-300.00000) sulfas_PosTargetedMSMS.d

o4 A |

104 |+ES! EIC Product lon Frag=125.0V (* -> 156.07760, 186.033%) sulfss_PosTargetedMSMS d
ol M i A

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs. Acguisition Time (min)

Figure 31  EIC based on background-subtracted product ion spectra
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Learn basics of qualitative analysis 1
Tasks for MS and UV Data
Task 12. Extract chromatograms (MS and UV)
In this task, you extract MS and UV chromatograms from a data file.
Task 12. Extract chromatograms (MS and UV)
Steps Detailed Instructions Comments
1 Extract UV chromatograms (DAD1 a In the Data Navigator window, clear * You can also extract
and ADC1) from the the check boxes for the data files chromatograms in one of the
sulfas_PosMS.d data file. except for sulfas_PosMS.d. following ways:
Hide all data files except b Mark the check box for the Right-click inside the
sulfas_PosMS.d sulfas_PosMS.d data file. chromatogram, and click Extract
Delete all chromatograms except ¢ Delete all chromatograms except the Chromatograms.
the TIC Scan. TIC Scan. From Data Navigator, highlight
Extract the DAD1 chromatogram. d Open the Extract Chromatograms the TIC Scan for
Extract the ADC1 chromatogram. dialog box, using the option below or sulfas_PosMS.d, then right-click
Change the number of panes one of the options to the right: TIC Scan and click Extract
visible to 3. Click Chromatograms > Extract Chromatograms.
Chromatograms. + Note that you can also choose to
e In the List of opened data files, click have the extracted chromatogram
sulfas-PosMS.d. automatically integrated after
f Inthe Type list, click Other extraction.
chromatograms.
g In the Detector combo box, select
DAD1.
h Click OK.
i Open the Extract Chromatograms
dialog box.
j Inthe List of opened data files, click
sulfas-PosMS.d.
k In the Type list, select Other
chromatograms.
I In the Detector combo box, select
ADC1.
m Click OK.
n Make sure the Maximum number of
list panes is set to 3 in the
Chromatogram Results toolbar.
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1 Learn basics of qualitative analysis

Task 12. Extract chromatograms (MS and UV) (continued)

Steps Detailed Instructions Comments
Extract Chromatograms @
List of opened data files
sulfss_PosMS.d Type: [Other Crromatogams VA [ Iegat uhen
A Other Chromatograms |
Detector:  [ADCT v| Tve [Sgnd ¥ |A
e
Cancel
Figure 32  The Extract Chromatograms dialog box
with Type Other Chromatograms.
i /\ Chromatogram Results X |

iz«:\e\glwmces - | ol [ £ [B)% s 5 minutes e

+ES| TIC Scan Frag=125.0V sulfas_PosMS.d
x106 Noise (PeakToPesak) = 37407.00; SNR (1.225min) = 136.2

51 1 0.325 ok ;ﬂk_ WfﬁL

DAD1 - A:Sig=272,16 Ref=360,100 sulfas_PosMS.d

E ..y A

x107 |ADC1 - AADCT sulfas_PosMS.d

oA | ] i

" o1 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 13 2
Response vs. Acquisition Time (min)

Figure 33  DAD1 and ADC1 compared to the original TIC
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1

Task 13. 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.

Task 13. Interactively integrate a chromatogram (MS and UV)

Steps Detailed Instructions Comments
1 Integrate the sulfas_PosMS.d UV  a Highlight the DAD1 and ADC1 * The integration uses the General
chromatograms, using any of the chromatograms. Integrator, because that is the
options listed at right. b Integrate the sulfas_PosMS.d UV integrator selected in the method
Highlight the DAD1 and ADC1 chromatogram, using any of the default.m. You can change this
chromatogram. following options. value in the Chromatogram >
Integrate the chromatograms. From the main menu, click Integrate (UV) > Integrator tab.
Chromatograms > Integrate * Note that the integration with
Chromatogram. default parameters is detecting very
Highlight the chromatogram. Then, small peaks.

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.
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1 Learn basics of qualitative analysis

Task 13. Interactively integrate a chromatogram (MS and UV) (continued)

Steps Detailed Instructions Comments
| 7 Data Navigeter b, |EVAN] | [\ Chromatogeam Rasdts x
o o o oo Il Lr et B BN 0c s x[lEASP% AR
: 5 suttas Poabisd x1 K10 <ES TIC Scan Froge125.0V wttes_PoohtSd
& [7] User Cheomatograns c i
BT \ |
= 5 1 I
= — 4 i
O i | !
] 5 3 \ |
O I |
| oy » 4l B / =T g
=t Hide » — —
DAD1 - AGipedT2 16 Flad=260, 100 sulfas_PoaMS.d
14 ?
: \ i
e i—- ‘ i J'L /.Jll .|
Extract Diefined Chromatograms N N |I |
Use Highghte » P A/ i b J_L AL
210! [ADCT - AADCT aullsa_PealSd
Laltelste mgnal -.lﬁ-Nn;e il
‘d 52
5
Rl clow prsuls |
W Delete 07 02 03 04 05 06 07 08 0% 1 17 12 13 14 18 15 17 18 19 2
Reajonts v, Acquisiton Time (mes)
Figure 34  One of the shortcut menus in the Data Navigator and integrated sulfas_PosMS.d chromatograms

2 Enable system suitability
calculations.
Display the Chromatogram >
Integrate (UV) > Suitability tab.
Enable Suitability calculations.

a From Method Explorer, select

Chromatogram > Integrate (UV) to

display the Integrator tab.

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 500.

-

{ [5] Method Editor: Integrate (UV)
Pyl 9~ | )+ Method tems~ | 02 B4
| Integrator | & Suitabity | Peak Fiters | Rests

System suitablty caleulations
Enable system suitability calculations A
[ united States Phamacoposia (USP) |

Column veid time: 015|A  min
54 om

Pharmacoposia:

Column length:

Figure 35

Note the blue triangle that 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 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.

Chromatogram > Integrate (UV) Suitability tab
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Task 13. Interactively integrate a chromatogram (MS and UV) (continued)

Steps

Detailed Instructions

Comments

3 Reintegrate the chromatogram.

4 View the system suitability
calculations.

Open the Integration Peak List
window.
Review the values for the noise
region, and calculate the
signal-to-noise ratio for the
integrated peaks.

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

* Click the Integrate Chromatogram
icon (¥ on the Method Editor toolbar
to integrate using the new setting.

a Click View > Integration peak list.

b Right-click the header of the
Integration peak list window and click
Floating.

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

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

+ The system suitability calculations
are included in the Integration Peak
List table.

» These values include k', Tailing
factor, Plates, Plates/M, and
Symmetry.

i /i Peaks: DAD1-A:-Sig=272.16 Ref=360.100 x
Peak RT Area Area”  Height MaxY ‘Wwidth K Plates Plates/M Resolution Symmetry Tailing factor
1 2
2| 0.8 103 2118 061 0.16 0.057 02 266 532 48 3.14 07
3| 0214 045 919 046 025 0.028 04 1325 265 08 1 1
4 0272 433 90.03 2491 3 0.089 08 815 163 19 045 17
5 0465 488 100 202 154 0.169 21 1692 3384 46 0.18 14
6| 0676 0.81| 1653 0.25 0.05 0.095 5 334 66.8 22 177 08
7| 0735 35| 774 2n 176 0.08 9 4688 9376 06 062 13
8| 1172 472| %71 k) 24 0.085 68 19207| 3841.4] 114 0.58 15
Figure 36  Integrated TIC with Area and Signal-to-Noise labels

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

b Close Method Editor.

Right-click the header 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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1 Learn basics of qualitative analysis

Task 14. Extract spectra from a chromatogram (UV)

In this task, you extract a spectrum from exactly where you specify in the
chromatogram. You can tell the Qualitative Analysis program to 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 14. Extract spectra from a chromatogram (MS and UV)

Steps

Detailed Instructions

Comments

1 Extract spectra on specific data
points for the peak at 1.2 min. and
the last peak of the
sulfas_PosMS.d data file.

Delete the ADC1 chromatogram.
After zooming in on the region
between 0.17 and 0.31 minutes,
extract a spectrum from the peak
ator near 0.27 minutes using any
one of the options described
under Comments.

Open Spectrum Preview.

After zooming in on the region
between 1.1 and 1.3 minutes,
extract a spectrum from the peak
at or near 1.17 minutes.

Copy this spectrum to the User
Spectra section.

Change the display to show at
least two spectra.

a Delete the ADC1 chromatogram.
b Click the Autoscale X-axis and Y-axis

icon ¥ in the Chromatogram Results
toolbar to zoom out completely.

Click the Range Selecticon |i+| on the
Chromatogram Results toolbar.
Highlight the DAD1 chromatogram.

To zoom in to the first peak, right-click
the mouse above the peak at 0.17 min.
and drag it to below the curve at 0.31
minutes, then release.

On the peak near 0.27 minutes, extract
a UV spectrum using one of the
methods in the Comments column.
Click the Zoom Qut icon, A, in the
Chromatogram Results toolbar.

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

Zoom into the region between 1.1 and
1.3 min.

On the peak near 1.22 min. extract a
UV spectrum. The spectrum is shown
in the Spectrum Preview window.
Right-click the spectrum, and click
Copy to User Spectra. The Spectrum
Preview window is tabbed with the UV
Spectrum Results window.

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

Close the MS Spectrum Results
window.

* You cannot extract spectra from an
ADC chromatogram.

* 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 UV Spectrum. The
Extract Spectrum dialog box is
displayed. Make sure the
sulfas_PosMS.d file is selected,
and click Extract.

* Note that when you first extract a
spectrum, the UV Spectrum Results
window appears containing the
spectrum, and the type of spectrum
and retention time appear under
User Spectra in the Data Navigator.

* When Spectrum Preview is enabled,
the system displays any
manually-selected spectrum butitis
not kept in the User Spectra section.

+ With Spectrum Preview open,
Qualitative Analysis overwrites the
previous spectrum when you
extract a new spectrum.
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Task 14. Extract spectra from a chromatogram (UV)

Task 14. Extract spectra from a chromatogram (MS and UV) (continued)

Steps Detailed Instructions Comments
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Figure 37  Main window with extracted UV spectra from two integrated peaks in the sulfas_PosMS.d file
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Task 14. 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.

108 +ESITIC Sean Erage125 IV subins_PeabdS d

iee s QBWCEA0C - [FLAMFESYH e =l

* 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.
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Figure 38

Average spectrum extracted from selected range for last peak
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Task 14. Extract spectra from a chromatogram (MS and UV) (continued)
Steps Detailed Instructions Comments
3 Extract a UV peak spectrum in a Under User Spectra in Data Navigator, + Extracted peak spectra are always
sulfas_PosMS.d. highlight the User Spectra to be put into either the UV Spectrum
Delete any scans under User deleted (Use Ctrl). Results window or the MS
Spectra in Data Navigator. b Right-click the spectra, and click Spectrum Results window, even if
Integrate the DAD1 Delete. the Spectrum Preview window is
chromatogram. ¢ Click Yes. open.
Extract a peak spectrum fromthe d Highlight the DAD1 Chromatogram.
third integrated peak. e Click Chromatogram > Integrate
Chromatogram.
f Click the Peak Selecticon in the
Chromatogram Results toolbar.
g Click the third integrated peak (at
0.225 minutes) in the DAD1
chromatogram.
h Right-click the peak and click Extract
Peak Spectrum.
¢ [\ Cluumatogresn Rl %
it QM [EM O e [0 % %Rl e =l
Ih‘.!_i' <5 TIC Scan Frag=120 0V sulfss_FosM5.d
' R iy
05 ™y =l B |5
o | il = v gl T ) S S
xIO‘J Dan1 —'.Q;l-???1:_Ed-!SC-_'!XT-\..I[M_P:\.\MR.: —
s LA wd I
% i 4 05 06 07 o'_s 09 ¥ a1 il g |T.| 15 18 17 18 19 2
Response (%) vs, Acquisition Tene (min)
i ™ UV Spectrum Results *
et cBWEAOE: x4
UV (0.255-0.302 mun) sulfas_PoaMSd Subtract
(3 S
o
124\ \
1
o\ N
04 = e
02 il
! e zo o 2 o A0 20 a0 20 W 3w f; I R _-]r'r]‘_;so ato
mal) v, Waviength (nen)
Figure 39 Integrated DAD1 chromatogram and UV Peak Spectrum
4 Close all three data files. a Click File > Close All.
b Click No when asked to save the
results.
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Tasks for GC-MS data

Task 15. 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 15. Configure User Interface for GC

Steps Detailed Instructions Comments
1 Open the Qualitative Analysis a Double-click the Agilent MassHunter + You can get help for any window,
program. Qualitative Analysis icon . dialog box, or tab by pressing the
The system displays the Open Data F1 key when that window is active.

Files dialog box.
b Click Cancel in the Open Data Files

dialog box.
2 Switch to the General Workflow. a Click the View > Configure for + If the Data Acquisition program for
Workflow > General command. GC-QQAQ is installed on the same
b Click the List Mode icon in the computer, the software configures
Chromatogram Results toolbar. the User Interface automatically.

* By default, chromatograms are
overlaid. For these examples, the
chromatograms are shown in List
Mode.
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Task 15. Configure User Interface for GC
Steps Detailed Instructions Comments
3 Configure the user interface to a Click Tools > 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 was hidden when a check box was
other "hard” ionization technique cleared in the User Interface
check box. Clear the Cl, APCI, ESI, Configuration dialog box.
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 check box.
e Under Optional software features,
clear the Peptide Sequence Editor
check box.
f Under Non-MS detectors, clear the UV
and ADC check boxes.
g Clear the Show advanced parameters
check box.
h Click OK.
User Interface Configuration X
e S e U e et ke
Separation types Mass accuracy
GC [ Other (for example. CE) A Unit mass (Q.QQQ)
[CJLC A []Mone (for example, infusion) A [] Accurate mass (TOF, G-TOF) A
lonization type WS levels
El or other "hard” ionization technique MS (any)
Oioizason om0 & MSMS (020, QTOR
Optional software features Non-MS detectors
[] Peptide Sequence Editor A Ow A
[JADC A
Other
[ Shaw advanced parameters &
Figure 40  Configuring the user interface for a GC Triple Quadrupole
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Task 16. 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 16. Extract chromatograms from a GC/MS data file

Steps

Detailed Instructions

Comments

1 Open the three example GC data
files.

Open the data files, Pest - 200 -
Scan.D, Pest - STD 200 MRM.D,
and Pest Strawh-01 SPIKED 1
ppb - 1 ulinj.D in the folder
\MassHunter\Data\GC, or in
the folder where you copied
them.

2 Configure the user interface to
work with GC data.

3 Extract a BPC for the GC/MS data
in the Pest - 200 - Scan.d data file.

a
b
c
d

Click File > Close All.

Click No in the Save dialog box.

Click File > Open Data File.

Go to the folder \MassHunter\Data\
GC or the folder where the example
files are located.

e Select the three data files.

Clear the Load result data check box.
Click Open.

Follow the instructions in Task 15.
Configure User Interface for GC  64.

In the Data Navigator, mark the check
box for Pest - 200 - Scan.d and clear
the check boxes for the other data
files.
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
Pest - 200 - Scan.d, if necessary.
Make sure the Type is BPC.
Click OK.

+ First, close any other data file that
was loaded.

* The Pest - 200 -Scan.D file contains
MS (GC/MS) data, and the Pest -
STD 200 MRM.D and Pest
Strawb-01 SPIKED 1 ppb - 1 ul inj.D
files contain both MS and MS/MS
(GC/MS) data.

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

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

Right-click inside the
chromatogram, and click Extract
Chromatograms.

From Data Navigator, click one of
the chromatograms in the User
Chromatograms section, then
right-click and click Extract
Chromatograms.

* You can also extract
chromatograms based upon a mass
spectrum.
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Task 16. Extract chromatograms from a GC/MS data file (continued)
Steps Detailed Instructions Comments
Extract Chromatograms \z|
List of opened data files
e st SPIKED 1esb- 1u| 1770 [P A Ol perseyten
A WsCr | Advanced | Excluded Masses
MS level [m v|  Polarity [Posiive v
Scans
m/z of interest:
mevdets: [ a
< | &
oK Cancel
Figure 41  The Extract Chromatograms dialog box.
: /A Chromatogram Resulis -~
ia et AElw¢ERAl 0 e s RE A AR % B e vl
%107 +EI TIC Scan Pest - 200 - Scan.D
I 2
05
%108 |+El BPC Scan Pest - 200 - Scan.D
I 2
3 4 5 ¢ 7 & § W N 2 B 14 5 & 17 18 19 2 2
Counts vs. Acquisition Time (min)
Figure42 TIC for GC/MS and BPC for GC/MS data
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Task 16. 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.

In the Data Navigator, mark the check
box for Pest - STD 200 MRM.d and
Pest Strawb-01 SPIKED 1 ppb - 1 ul
inj.D and clear the check box for Pest -
200 - Scan.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
Pest - STD 200 MRM.d and Pest
Strawb-01 SPIKED 1 ppb - 1 ul inj.D, if
necessary.
Select EIC as the Type.
From the MS Level list, select
MS/MS.
From the Scans list, select Multiple
reaction monitor.
From the Precursor ion m/z, select
160.
In the m/z value(s) box, type 133.
Mark the Integrate when extracted
check box.
Clear the Do cycle sum and Merge
multiple masses into one
chromatogram check boxes.
Click OK.

* Inthe m/z value(s) text box, you

can also type a range (for example,
100 - 300)or multiple values
(for example, 133, 139).

If you type a single m/z value, it is
automatically converted to a range
using the parameters on the
Advanced tab.

Extract Chromatograms X

List of opened datz files

Pest- STD 200 MRM D Tyoe: [EC
Pest Strawb-01 SPIKED 1 ppb - 1 ul [N

A NS Chromatogram | Advanced | Excluded Masses

MS level
Seans: Muttiple reaction monitor
Precursor ion miz: | 160.0

mizvaluels):  [133
[JDocycle sum &

[] Merge multiple masses into one chromatogram A

v |A [7] Integrate when
g exiracted &

MS/MS v A Polarity: |Postive &
v |A
v A

A

Figure 43

The Extract Chromatograms dialog box.
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Task 16. Extract chromatograms from a GC/MS data file (continued)

Steps Detailed Instructions

Comments

5 Change the plot display optionsto  a Click Tools > Plot Display Options.

not label the Time segment

b In the Plot Display Options dialog box,

* You can customize how graphics
are displayed in many different

markers. click Line for the Time segment ways by modifying values in this
markers. dialog box.
Plot Display Options X
A Chromatogram | MS and MS/MS Spectra | Deconvoluted Spectra | Common
Retention time units: (&) Minutes ) Seconds O Scans
Digits after the decimal 33 (Retention time values)
Maximum number of panes: 2 -
g = The example data files have many
Fletines Corenty = time segments. You remove the labels
Peak labels Retertion Time v Compound Label - from the Time segment markers by
[¥] Label top plet anly [] Vertical labels - -
[] Allow overlap with ather labels cIICkmg the Line button.
Plot titles: [[] Extpanded (with ionization, fragmerfor voltage and collisicn energy)
Peskfill [ Translucert 3 [[] Baseline calculation points
[[] Peak end markers Peak baselines
Peak highlighting: [¥] Arrow Lines W Eold
T O Hene O Lobelediine
SNR results: [] Showin title: Bold noise regions
[ ok ][ cancel [ Dpefaut
Figure 44  Plot Display Options dialog box
6 Display all four chromatograms + Select 4 in the Maximum number of
from the MS/MS data files at the list panes box in the Chromatogram
same time. Results Toolbar.
i /\ Chromatogram Results x

=S

[abe

(2o tlQEH ¢ [EAalo { + V\.‘&Aﬂ\%&&mnutes

x105 +TIC MRM (™ ->) Pest- STD 200 MRM.D
Lol L]

N 1 | PO I

L

Maximum number of list
panes box

x105 |+EIC MRM (160.0-> 133.0) Pest- STD 200 MRM.D

i N A i
%104 +TIC MRM (= -> =) Pest Strawb-01 SPIKED 1ppb - 1ul inj D
| - L
i i

The two EIC MRM
chromatograms are

+EIC MRM (160.0 -> 133.0) Pest Strawb-01 SPIKED 1 ppb - 1ulinj D

[ [

integrated when they are
extracted.

3 4 5 3 7 8 ] 0 1 12 3 ® 15 B 17 18
Counts vs. Acquisition Time (min)

19

20 21

Figure 45

TIC MBRM Chromatograms and EIC MRM Chromatograms for MS/MS data files
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1 Learn basics of qualitative analysis

Task 17. 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 S/N for the
integrated peaks for MS/MS data.

Task 17. 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

P2 ot Q¢ [Emlo e x eI % [E% % H Mot =) Many small peaks are
%107 2 TIC Scan Pest- 200 - Scan.D —

1254 32 91

integrated.

i
075§

054y
o254 !

x108  +BPC Scan Pest- 200 - Scan D
254
2
154

14
054

3 i [ g 7 g H L 12 B & 1 1. 17 1B I
Counts vs. Acquisition Time {min) v

Figure 46 Integrated TIC Scan Chromatogram with many small peaks
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Task 17. Interactively integrate a chromatogram (GC/MS) (continued)
Steps Detailed Instructions Comments
3 Change the threshold to integrate  a From Method Explorer, click * Note the blue triangle that appears
fewer peaks. Chromatogram > Integrate (MS) to when you change a setting from the
Change the threshold to retain display the Integrate (MS) tab. value saved in the current method.
only the three largest peaks. b Click the Peak Filters tab. When you save the method, the
¢ Under Maximum number of peaks, triangles disappear.
mark Limit (by height) to the largest,
and type 3.
i [Z] Methed Editor: Integrate (MS) x
i@ 9 - | ) -] Method Ttems - | (= 34
Integrator | & Peak Fiters | Results
Fiter an
) Pesk height (3) Peak area
= counts
= . of largest pesk
[ Absclute area = counts
[] Relative area P 1000 % of largest pesk
Maamum number of peaks
[7] Limit (by height) to the largest A 3A
Figure 47  Peak Filters tab with Limit (by height) to the largest marked
4 Reintegrate the chromatogram d Click the {E} * button on the Method + Note that only the three largest
Editor toolbar to integrate using the peaks are now integrated.
new setting.
i /\ Chromatogram Resulis x
iaet QEHC[SA D2 - bi[T]A 5 [B]% % Mnes A=)
x107 |+TIC Scan Pest- 200 - Scan.D Lo
125
1
075
0.5.
025 P\
x10% +BPC Scan Pest- 200 - Scan.D
25
2
15
1
05
E) i 5 g 7 g ) 10 Eil 12 13 14 15 B 17 2 B 2 A
Counts vs. Acquisition Time (min) -
Figure 48 Integrated TIC Scan chromatogram when limiting the number of peaks
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Task 17. Interactively integrate a chromatogram (GC/MS) (continued)

Steps

Detailed Instructions

Comments

5 Integrate the TIC MRM and EIC
MRM chromatograms for the Pest
- STD 200 MRM.D data file.

i /\ Chromatogram Resulis

i2 et O EH G0 e o) p[T]A 0 [%] % % B Mnutes

a Inthe Data Navigator window, select
the TIC MRM for the Pest - STD 200
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.

= =

+ 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.

X103 [+TIC Mgt (>~ Pest- STD 200 MRM.D

ol An il

14.308|

0

x105 |+ EIC MRM (160.0 -> 133.0) Pest - STD 200 MRM.D

3 4 5 § 7 3 g 01 12 B 14 15 1 17 ® R
Counts vs. Acquisition Time (min) v
Figure 49 Integrated MRM chromatograms

6 Select the MS/MS (GC)
integrator. Change the filter to only
accept peaks with an absolute
height greater or equal to 10,000.

a From Method Explorer, select
Chromatogram > Integrate
(MS/MS).

b Select MS/MS (GC).

¢ Click the Peak Filters tab.

d Under Filter on, click Peak height.

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

f Type 10000 as the Absolute height.

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 17. Interactively integrate a chromatogram (GC/MS) (continued)

Steps Detailed Instructions

Comments

i [57 Method Editor: Integrate (MSMS)

P9 - | () -] Method Items - | (= [
A Integrator| & Peak Fiters | Resuts
Fiter on
@) Peak height A O Peak area
Height fiters
[7] Absolute height A o= 10000|  counts
[ Relative height »= % of largest peak.

counts
: of largest peak

Madimum number of peaks

[ Limit (by height) to the largest

Figure 50

7 Reintegrate the chromatogram
Editor toolbar.

i [, Chromatngram Heus

ia st QF ¢ EA ez oA PR S e -3

g Click the (I} = button on the Method

Peak Filters tab with Absolute height marked

* Note that only the largest peaks are
now integrated.

X108 [« TIC '.'Pv.j" =) Pest- STD 200 MRM.D
5 p

g Yl S m[n

%103 |+ EIC MRM (160.0 -> 133.0) Pest - STD 200 MAM.D
- i

3 4 - & 7 4 2 0 n 12 13 " 135 16 17 18 " 20
Counts vs. Acguisition Time (min)

Figure 51

Select the Chromatogram > Integrate

(MS/MS) section in the Method

Explorer.

b Click the icon .

¢ Select the Chromatogram > Integrate
(MS) section in the Method Explorer.

d Click the icon .

e Close Method Editor.

8 Restore the settings that are saved a
for the current method and close
Method Editor.

Integrated TIC MS and MS/MS chromatograms with higher threshold setting

+ 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.
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Task 17. Interactively integrate a chromatogram (GC/MS) (continued)

Steps Detailed Instructions Comments

9 Delete all chromatograms except ~ a Under User Chromatograms in the

the original. Delete the integration Data Navigator window, highlight all
results on the original the chromatograms except the
chromatogram. original.

b Right-click the highlighted
chromatograms, and click Delete.
¢ Click Chromatograms >Clear Results.
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Task 18. Basic tasks for a GC/MS data file

Learn basics of qualitative analysis

1

In this task, you extract a spectrum from exactly where you specify in the
chromatogram. You can tell the Qualitative Analysis program to 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 walk a chromatogram, change spectral display
options, subtract the background spectrum and integrate and extract peak

spectra.

Task 18. 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.

b

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 F 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
[k 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 18. Basic tasks for a GC/MS data file

Steps Detailed Instructions Comments
¢ /\ Chromatogram Resulls X
i ot QB C[E]alo e 2 =l T A %] % % & minutes =
x105 |+ TIC MRM (™ -> ) Pest- STD 200 MRM.D

7

6

5.

4

3

2

129 13 131 132 133 134 135 136 137 138 139 14 141 142 143 144 145 146 147 148 149 15 151 152 153 154 155 156 157 158
Counts vs. Acquisition Time (min)

i [} Spectrum Preview x
2ot QA [EADE: Bl

x10% = MRM:1 (13,437 min) (387.0 > **) Pest - STD 200 MRM.D
4 2530

x10% +MRM:2 (13 440 min) (307.0 -> =) Pest - STD 200 MRM.D

2370

I -

2le 200 252 e 26 28 230 232 23 2% 2%e 2d0 282 2de ole ole oS0 252 2Bs 256 258 260 262 264 266 268 200 272
Counts vs. Mass-to-Charge (miz)

Figure 52  Walk chromatogram to view the two MRM spectra for the peak at 13. 431 minutes
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Task 18. Basic tasks for a GC/MS data file
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 5.2 minutes the Chromatogram Results toolbar. AutoScale Y-axis during Zoom icon,
and the peak at 14.3 minutes ofthe b Close the Spectrum Preview window. [£] is “on”. The background of the
Pest - STD 200 MRM.d data file. ¢ Click the Zoom Qut icon, A, in the icon is orange when it is on.
Extract a spectrum from the peak Chromatogram Results toolbar. * You can extract a spectrum in any of
atornear 5.2 min. and thenone d To zoom in to the peak at 5.2 minutes, the following ways:
of the valleys, using any one of right-click the mouse above the peak Double-click the data point in the
the options described under at 4.0 min. and drag it to 6.0 min., then chromatogram.
Comments. release. Click the data point in the
Extract a spectrum fromthe peak e On a peak near 5.2 min. extract a chromatogram, then right-click
at or near 14.3 minutes. (not the spectrum in any of the ways listed in anywhere in the chromatogram.
valley yet) the Comments column. Click Extract MS Spectrum. The
Change the display to show at f Onavalley near 5.1 min., extract the Extract Spectrum dialog box is
least three spectra. spectrum. displayed. Make sure the
g Click the Zoom Out icon, A, in the sulfas_PosTargetedMSMS.d file
Chromatogram Results toolbar. is selected, and click Extract in
h Zoom into the region between 14 and the Extract Spectrum dialog box.
15 min. + Note that when you first extract a
i Ona peak near 14.3 minutes, extract a spectrum, the MS Spectrum Results
spectrum in any of the ways listed in window appears containing the
the Comments column. (Do not extract spectrum, and the type of spectrum
the valley spectrum yet.) and retention time appear under
j If necessary, select 4 in the Maximum User Spectra. All subsequent
number of list panes icon in the MS extracted spectra appear in both
Spectrum Results toolbar. places as well.
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Learn basics of qualitative analysis

Task 18. Basic tasks for a GC/MS data file

Steps

Detailed Instructions

Comments

= Agilent MassHunter Qualitative Analysis - Default.m

i Fle Edit Wiew Find Identify Chromatograms Spectra Method Actions Tools Help

izdeg a-FEIE Y-~ | LR[EE (Al bk G %S| 8

Calculate Signal-to-Noise

Define Chromatograms

i 7 Data Navigator i /\ Chromatogram Resulls "
Sort by Dta File ke o 2 QFHICEAO G - A, [ % e i vinutes =)
5[] Pest- 200 - Scan D ~ — a
S [] User Chromstograms %105 |+EI TIC MRM CID@™ [**->**) Pest- STD 200 MRM.D
[Ffw + TIC Scan
O 5
E 254
O
2 L STE:DD MtRM 0 x104 +EITIC MRM CID@™ (™ -> ") Pest Strawb-01 SPIKED 1 ppb- 1 ul inj.D
jser Chromatograms ,
PN Tic v (= > | ¢
=[] User Spectra
[l + MRM:1 (5.196 mi) (110.0->") 2
[#nly + MRM:1 (5.111 min) (110.0->*) /\
ey + MRM:1 (14.301 min) (341.0-> )
2l + MRM:2 (14.304 min) (160.0 -> =) 136 137 138 138 14 141 142 142 144 145 148 147 148 149 15
o Counts vs. Acguisition Time {min) ~
E « |[F 111 MS Spectrum Resuiis X
i [£4 Method Explorer: Defauitm x|i2 o tQEHCIEMAD e -] B% R Kl
=/ Chromatogram ~ x10%  +EI MRM:1 (5.196 min) CID@ (110.0 -> ) Pest- STD 200 MRM.D
[ Integrate (MS) J‘
Integrate (MS/MS) i}
Integrate (GC) x101  +EI MRM:1 (5.111 min) CID@* (110.0 -> ) Pest- STD 200 MRM.D
Smooth ‘
Exclude Mass{es) 0

x101

<El MRM:1 (14,301 min) CID&™ (341.0-> ) Pest - STD 200 MRM.D

%105 |+El MRM:2 (14.304 min) CID@™ (160.0 -> ™) Pest - STD 200 MRM.D
General 710
1330
Find Compounds o ] |
i ey 2 L 780 8 %0 95 100 105 HDCWTHLSVSTﬁSS_TmZ.SCh;i{mrlz.';S 140 145 150 155 160 165 170 175 180
Figure 53  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

va

lley 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.

Click the Spectrum Preview icon,

On avalley near 14.3 minutes extract a
spectrum.

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

Spectrum Preview is above the MS
Spectrum Results window.

Click the down arrow next to the
spectrum pane list, and select 6.
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 18. Basic tasks for a GC/MS data file
Steps Detailed Instructions Comments
i /\ Chromatogram Resulis x
(2ot QE% €5 D e 2 eI A O[] % e B vintes M=)
x10% |+EI TIC MRM CID@™ [~ -> =) Pest - STD 200 MRM.D !
5 ]\/\ ‘
x104 +EITIC MRM CID@™ (™ -> =) Pest Strawb-01 SPIKED 1 ppb - 1 ul inj.D
25
136 137 138 139 14 141 ‘ 142 143 144 145 146 14‘.7 148 149 15
Counts vs. Acquisition Time (min) v
i 11| MS Spectrum Resulls x
(2ot QFEY GO e -Im]P]% % E S
x105 +EI MRM:1(5.196 min) CID@™ (110.0-> =) Pest - STD 200 MRM.D
I
x]D? +EI MRM:1 (5.111 min) CID@* (110.0 -> ) Pest- STD 200 MRM.D
ol
%101 +EI MRM:1 (14 301 min) CID@™ (341.0 -> =) Pest - STD 200 MRM.D
‘:5?0
0
x105  +EI MRM:2 (14 304 min) CID@™ (160.0 -> =) Pest - STD 200 MRM.D
J 710 1330
0 I
x101 |+EI MRM:1 (14.267 min) CID@ (341.0 -» =) Pest- STD 200 MRM.D
15[)5
x]D2 +EI MRM:2 (14 270 min) CID@™ (160.0 -> =) Pest - STD 200 MRM.D
TF‘C- 12r.5
° €5 70 75 80 8 90 9 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Counts vs. Mass-to-Charge (miz)
Figure 54  Chromatogram Results and MS Spectrum Results windows
4 Extract a spectrum that averages a Clickthe Range Selecticon |i+#|onthe <+ You can extract an average
all points within a specified range Chromatogram toolbar. spectrum by double-clicking the
for the peak at 14.3 minutes forthe b Click at the left side of the base of the selected range in the
Pest - STD 200 MRM.d data file: peak at 14.3 minutes and drag to the chromatogram.
Zoom out. base of that peak on the right. + Or, right-click anywhere in the
Use the Range Selecticononthe ¢ Extract the average spectrum using chromatogram, and click Extract
Chromatogram toolbar. one of the options on the right. MS Spectrum from the shortcut
Set the range across the entire d Select 2 in the Maximum number of menu.
peak. list panes in the MS Spectrum Results + Note that two averaged MRM
Extract the spectrum, using any window. spectra appear.
of the options listed.
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Task 18. Basic tasks for a GC/MS data file

Steps Detailed Instructions Comments

i /4 Chromatogram Resulis x

P2 et QEY Al e 2 -I[E]E A I % % B Minutes -l

%105 |+ TIC MRM (= -> =) Pest - STD 200 MRM.D
5 ‘ /\./\
137 138 139 14 141 142 143 144 145 1486 147 148
Counts vs. Acquisition Time (min)

i 11| MS Spectrum Results x
2ot QA Y& ~[DFk% % %S

&

x101
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Figure 55

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.

Chromatogram Results and MS Spectrum Results showing two averaged spectra

* 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.

80
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Learn basics of qualitative analysis 1
Task 18. Basic tasks for a GC/MS data file
Steps Detailed Instructions Comments
: /A Chromatogram Results x
iae t QW a0 e 2 - I[E]E A K% % B Mintes =)
%105 |+ TIC MRM (™ -> ) Pest- STD 200 MRM.D
5 L1 L
1 1 ) AJR A b L LA
3 1 [ [3 7 [ ] f_ 12 13 12 15 16 17 18
Counts vs. Acquisition Time (min)
¢ }l| MS Spectrum Results x
(e ot QB¢ [0 o2 xl[m]% %kl
x104 |+MRM:1 (5.046-5.339, 14.281-14.328 min. 95 scans) (110.0. 241.0-> =) Pest - STD 200 MRM.D ]
4
. 830
3
25
2
15
1
05
xmz +MRM:2 (14.284-14.332 min, 8 scans) (160.0 -> =) Pest - STD 200 MRM.D
a5 770
2
15
5 1330
05
’ €5 70 75 80 8 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Counts vs. Mass-to-Charge (miz) v
Figure 56  Two averaged spectra from two different ranges in the chromatogram
6 Subtract a background spectrum a Click the User Spectra line in the Data  * Note that at the end of this process,
every time you extract a peak Navigator. Right-click the User Spectra all extracted peak spectra will
spectrum from Pest - STD 200 line, and click Delete. automatically have the designated
MRM.d. b Click Yes. background spectrum subtracted.
Delete any scans under User In Method Explorer, select Spectrum
Spectra in Data Navigator. > Extract (MS/MS).
Extract a background spectrum  d Click the Peak Spectrum Extraction
thatis the average of a spectrum (MS/MS) tab, if not visible.
at the start of the peak and a e Inthe Peak spectrum background
spectrum at the end of the peak. box, select Average of spectra at peak
Extract a peak spectrum from the start and end.
integrated peaks. f Inthe Chromatogram Results toolbar,
click the Peak Selecticon, ::.
g Select the peak at 14.306 minutes.
h Right-click and click Extract Peak
Spectrum from the shortcut menu.
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1 Learn basics of qualitative analysis

Task 18. Basic tasks for a GC/MS data file

Steps Detailed Instructions Comments

E3 Agilent MassHunter Qualitative Analysis - Default.m

i File Edit Wiew Find Identify Chromatograms Spectra Method Actions Tools Help
(BB E B a-FEE Y- LR [EE][Aleln b Ak G SRR 8
¥ Data Navigator x ”;Acm«mmgmm -
Son by Data Fie vz o 2l QR ¢ Edal D e 2 xl wi[T]h 5[5 % % B e -3
] -
5[] Pest - STD 200 MRM.D X103 |+EI TIC MRM CID@™ (= -» =) Pest - STD 200 MRM.D .
=[] User Chromatograms 7
/- ISR s
& [#] User Specira 5
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] 2
g 1
O 13318
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! [ Method Editor: Extract (MS/MS) x ||} 1] MS Spectrum Resulis x
i 03] 9 - 4 | (B~ Method ltems~ | (2 35 it ] 20 B¢ Ea 0 e -mFl% H
A Peak Spectnum Exraction (MS/MS) | Peak Fiters | X107 +E| MRM:1 (14.287-14.328 min. 7 scans) CID@™ (341.0 -> ™) Pest - ST
 [£\ Method Explorer: Defaultm x || - Seectrmtoinciude & 1550
5]
= Chromatooram 8] | O atapoxorpenc
@) Average scans > % of pesk height “
Integrate (MS) 3
Integrate (MSIMS) T 2]
Excclude if above 400 % of saturation
Integrate (GC) 14
Smocth @) Anywhere .
5 o - 7 @* (160.0 - - ST
Exclude Mass (es) ) In miz rangels) 0% EI MRM:2 (14.291-14.332 min, 7 scans) CID@" (160.0 -> =) Pest - 5T.
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Exiract (M3)
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'+ General @ 0 o o 1k o o %0 1k 1o ko
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Figure 57  Peak spectra with background subtracted

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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Task 18. Basic tasks for a GC/MS data file

Learn basics of qualitative analysis

Steps

Detailed Instructions

Comments

A Agilent MassHunter Qualitative Analysis - Default.m

=02 1l 3 a-V]

le Edit View Find Identify Chromatograms Specra Method Actions

[ 9 - o | o (B[] ] e b B %o &

Help

i %4 Data Navigator x ||i /A Chromatogram Results x
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Figure 58

8 Close data files and return to
LC/MS/MS user interface
configuration.

Integrate and Extract Peak Spectra

a Click File > Close Data File.
b Select all files.

¢ Click Close.

d Click Tools > User Interface
Configuration.

Mark all check boxes.

Click OK.

- @

« If these check boxes are not
marked, then some of the
algorithms are not available.
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Learn basics of qualitative analysis
Task 18. Basic tasks for a GC/MS data file
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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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Find and identify compounds 2

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 a Double-click the Mass Hunter + The method Default.m is loaded
chromatogram. Qualitative Analysis icon. automatically. To load this method
Use the General workflow b Click the sulfa_PosMS.d data file in interactively, click Method > Open.
Select a range between 0.24 and the example data file directory. Clear Select Default.m and click Open.
1.5 minutes. the Load result data check box and * You can get help for any window,
click Open. dialog box, or tab by using the F1
¢ Click View > Configure for Workflow key when that window is active.
> General.

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

i /\ Chromatogram Resulis

(2ot OFHC a0 c -

x108 |+ESI TIC Scan Frag=125 0V sulfas_PosMS d
654+

1

|[oJE b 28 (o] % e ) trces =) Range Select tool

6
551
5l
45
n
a5
3l
254
2
154 === S el

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs Acauisition Time (min)

Figure 59  Selecting a time range in the TIC chromatogram
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2 Find and identify compounds

Task 1. Find compounds (LC/MS -

MS only) (continued)

Step

Detailed Instructions

Comments

2 Find compounds in the
chromatogram.
Restrict m/z to 100-350.
Make sure you can see
chromatograms and spectra for
all the compounds.

a In Method Explorer click Find
Compounds > Find Compounds by
Molecular Feature.

b Select Small molecules
(chromatographic) as the Target data
type.

¢ Mark the Restrict m/z to check box.

d Type 100-350.

+ Worklist Automation

i [Zh Method Explorer- Default m % ||} [Ef Method Editor: Find Compounds by Molecular Feature x
+ Chromatogram A |G| @~ | ()~ Method Items~ | (2
— Compound Fiters | Mass Fiters | Mass Defect | Resuts | Advanced
A Exdraction lon Species Charge State
+ General
Extraction algorthm
- Find Compounds
Tergetdatatype | Small molecules (chromatographic) | @
Find by Auto MS/MS
Find by Targeted MSMS Input data range
e s A‘ [[] Restrict retention time to minutes
Find by Chromatogram Deconvelution Restrictmizto A 100-350 A miz
+ Find Compounds by Formula A Peak fiters
+ 1dentify Com (O Use peaks with signal-to-naise 3=
! [Profile spectra only)
* Compound Automation Steps ® Use peaks viith height = [0 counts

(Profile and centroid specira)

+ Learn more about Target data type
in the online Help.

* You choose the region of the
chromatogram for which you intend
to find compounds. See Figure 59
on page 87.

+ 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 Advanced tab is only available if
the Advanced check box is marked
in the User Interface Configuration
dialog box.

5 Export
Figure 60  Restricting mass range for finding compounds by molecular feature
e Click the Results tab. * You can extract the complete result
f Mark Extract ECC and Extract MFE set for a compound after it is found
spectrum. by using the Find > Extract
g Mark Display only the largest and Complete Result Set command
type 4 for the number of compounds. when a compound is highlighted.
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Find and identify compounds 2

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

Step Detailed Instructions Comments
: [k Methed Explorer: Defaultm % ||} [ Method Editor: Find Compounds by Molecular Feature x

+# Chromatogram A i ¥~ |00+ Method Items~ | (2 34

T A Edraction lon Species Charge State Compeund Fiters

Mass Fiters Mass Defect A Resuts Advanced
+ General
Previous results
= Find Compounds

Delete previous compounds

Find by Auto MSMS
Find by Targeted MSMS
Find by Molecular Feature Al

New results
@ Highlight first compound
3 Highlight all compounds

Find by Chromatogram Deconvolution Errires s

% Find Compounds by Formula A || DewacEc

% Identify Compounds ECEEIELE A

Extract MFEspecium 4
[] Exdtract raw spectrum

+ Compound Automation Steps

+ Worklist Automation

+ Export

Display Imits
Display only the largest A 4 A

Figure 61  Changing the values in the Find Compounds by Molecular Feature > Results tab

h Click {Bl = to run the Find + The Qualitative Analysis program
Compounds by Molecular Feature should find 4 major compounds in
algorithm on the data file. the selected range.

i Changethe number of panestoviewin < The selected range is automatically
both the Chromatogram Results and used when you click (}} = in the
MS Spectrum Results windows to 4. Method Editor toolbar. In the Find >

j Click the Autoscale Y-axis during Find by Molecular Feature
Zoom icon, [§].inthe MS Spectrum command, you click either Entire
Results toolbar. Chromatogram or Over Selected

k Zoom in on the m/z range from 200 to Ranges.

350.
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2 Find and identify compounds
Task 1. Find compounds by molecular feature (LC/MS - MS only)

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

Step Detailed Instructions Comments

[l = TCE Soan B — i bl
=5[] Usar Spoctn 108 [Cod 10322 +ESIECE Scan Frage 250V sulfs_FoaMS 4
[lalig = Semn (03501 458 mani) B :fm
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& [ 2103 Cpd 2 0525 +ESI ECC Scar Frogs125.0V sultes_PosMS s
& [F]Cpd 2 0525 'ai "
% [e]Cod 0797 —
@ FCeda 12 X108 Cpd 3 0757 «E5 ELC Scan Frage 1350V sullss_PosMS &
o 2| o

w108 Codd: 1231, «E51 ECC Scan Frag=125.0V sullss_PosMS 2
15{ =

n 61 62 01 04 05 06 07 04 1 11 12 13 14 15 1§ 17 18 18 ;]
[ RtietoErpters Ovmtm : Eouets v, Acauision i (i) .
|t Cheomatogram A |} Method Fditor Famd Mckeouker Fahe x
5 Sosstrem (e (e Method rems » | (= @ a0 e+ = |[mPelse A ml
B & Eamaon bnfpecies | (hapoSimn | Compourd Fien %103 |Cod 1: 0332 +ESI MFE Spectruen (0 2430 552 min) Frage26 04 aulfns_PeaMS.d =
Mo FRes | Mass Ddect A Pty Mbvarced | anpan| oa
Pow » | 5 (Maplle
Xa.90%
[2] Dot prvicus comporsds ﬂ M . -”'":"‘:"
iew s X10% Cpa? 0525 JES MPE Sprctrum (04550 743 men) FrageT24 0 sifes_Poahs 4
12 Highlght bast comrprand 4 e
{3 Highlight sll compounds 2
s, dpean 0
ClessiBe 2108 Cpad 0757 £S5 MFE , Posbisid
[ Ealract ECC 4
7] Extract MFE specinam A 2
m] 3
IS Cpdd 1730 <ESIMFE Spmctruen (11501530 men) Frage 75 0V sudfas_FrabS 4
B 2 -
Doaplay ks
[] Disphey only the lmgest 4 i A L]
= 7 100 2o Zo 0 20 20 70 @0 o A 30 oo 2o W
Fletgense v Mass-io-Charge (miz)

Figure 62  Finding all four compounds in the sulfa drug mix
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Find and identify compounds

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

only)

2

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 63, make sure you have
selected Common organic molecules
as the Isotope model.

2 Do adatabase search based on
formulas on Compounds 1-4.
Base search on formula.

b

In Method Explorer, click Identify
Compounds > Generate Formulas.
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 Generate Formulas from
Compound icon (¥} = to run the
algorithm.

Click a compound in the Data
Navigator to see the MS Formula
Results for that compound.

If necessary, click View > Compound
List.

In the Data Navigator window, click
Compounds.

In Method Explorer, click Identify
Compounds > Search Database.
Under Search Criteria click Molecular
formula.

Click Identify > Search Database for
Compounds in the main menu.

+ 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.

* Note in the Compound List that all
four sulfa drugs have been
identified (See Figure 63).

* If the DB Search Results window is
not displayed, click View > DB
Search Results.
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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

A=A W R R r N2 1 W R
Sior by Dt Fie
=[] nulins_PoaMS d
= [F] User Cheomatograms
[, + TIC Scan
{3\, + TCC Sean

Formula Deff (ppors) RT RT (0E)
CHHW N4 02 52 10 01245 0

1l M5 Spectrum Results x
o A 2wt QR YI[EADC - =) %
i MNegative lons Scoing | SeachMeds | SearchRemi 2108 |Cpd 1: Sutfamethizole: ~ESI MFE Spectrum (0293-0.502 min} Frage125..
& -i‘mm_- A A Search Cleea Datscase Pesic Limts. Pastive lons 23,0140 300.9676
| lM‘IIg:u (M=}
- Fiod Campounds by Formuls A Vst 1o match ol
= @ Molecular formuds & #10% |Cpd 2 Sulfachisromyridating: <ES MFE Soectrum (0.436-0.743 min) Fra.
= B8 10 " 0 47T
L 3 al () Mass anc retention line (1stention brre cptcral) g :
‘Saarch Unit Mass Libesry = T X108 [ Hamethazine: ES)
Mass and retention time (resenion ime reau a7 :
Search Aeccnte Mass Library i ne ittt -
Germmale Formdas o
e o 108 [Cpd 4 Sulindimetheine: +ES1 MFE Spectnm (1 1321 530 min) Frage12
7 Compaund Astomation S e m 333 32
— Reteribon e | i rarades A (M1~ (M
[Ewekbasnenaden T 700 208 200 205 300 305 310 315 0 18 10 25 2l 3%
- Expurl ~ | Thompsons vs. Mass-te-Charge (miz)

Figure 63 DB Search Results for Compounds 1-4 in sulfas_PosMS.d
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Find and identify compounds 2

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)

87 and

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

- MS only)

91.

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 General >
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.
e Click the Print Compound Report icon
{E} = to run the algorithm.
 [£ Method Explorer: Defauitm x ” 5 Method Editor: Compound Report x
# Chromatogram A | @ |- Method Items - | (= g
oo Compounds
E— Show compound table
per— Sort by: Retention time ~
e Al Sort order: Increasing v

Cemmen Reporting Options
File Open Actions
Extraction Data Format

+ Find Compounds

* Find Compounds by Formula

+ Identify Compounds

bbb

+ Compound Automation Steps

+ Worklist Automation

[] Exclude defails for unidentified compounds
Chromatograms

[] Show user chromatogram(s)

Shew cempound chromatogrami(s)
Compound spectrum (MS)
Show MS spectrum
[] Show predicted isctope match table

Show M5 peak table

[] Show MS spectrum (zoomed in on special peaks) A

Zoom padding: - + mz
+ Export
Compound spectum (MS/MS)
[] Show MS/MS spectrum &[] Show MSIMS peak table A
Library search results (MS)
[] Show library spectrum [ Show difference spectrum
Figure 64 Compound Report window in the Method Editor
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» 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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2 Find and identify compounds

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

Step Detailed Instructions Comments

2 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 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
b

Click File > Open Data File.
Select sulfas_PosMS.d and click OK.

¢ Click View > Configure for Workflow

> General.

Click Yes to switch workflows.

Click No to save method parameters.
Click the Autoscale Y-Axis during
zoom button in the Chromatogram
Results toolbar.

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

In Method Explorer click Find
Compounds by Formula > Find by
Formula - Options tab.

Click Database as the Source of
formulas to confirm.

In Method Explorer click Find
Compounds by Formula > Find by
Formula - Sample Purity tab.
Mark the Compute sample purity
check box.

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

Click Maximum of all selected
algorithms.

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.

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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2 Find and identify compounds

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

Step Detailed Instructions Comments

i "L Method Explarer: Defouttm 3 ||} [ Method Fditor: Find Compounds by Foma - Samgie Purity x

+ Chromatogram & lidh] 9 -0 o] (B, Method tems= | () g

+ Spectrum Euade Masses | logata (MS) | Feska M3) | Inlegrsle V)

Sunbiiy (UV) Pk (LV) Intrgrate (ADC) Peaka (ADC)

i General A Ogtions A Delay

e Compouns St purty All of the algorithms that

- Fnd Compounds by Farmuba [+] Compute sample puriey A

P — n i are marked are calculated,

i Euwaz &4 Owes if th d

Pty P g e even if they are not used to
[Fity Foral - Sample Py a| Becra determine the sample

Calculation setings -
. ieauy Gompouiis ) Use peak rens ) Use pesk heights purity.

+ Compound Automation Steps.

RT acceptance windew: +f 0050 min
+ Worklist Automation

Cualfication setings <L
A o ma g T You specify how to
e — determine the sample purity
e e in this section.
Figure 65  Setting sample purity options for the Find Compounds by Formula algorithm

h Click {E} = to run the Find + The Qualitative Analysis program
Compounds by Formula algorithm on finds 6 major compounds in the
the data file. selected range.

i Change the number of panestoviewin « Other columns were removed from
both the Chromatogram Results and the Compound List table to show
MS Spectrum Results windows to 3. you the Sample Purity results.

j Click View > Compound Listto open  + The Compound List was docked at
the Compound List window. the top of the Qualitative Analysis

k Right-click the Algorithm column, and window so that more columns are
click Add/Remove Columns to open visible. See “Task 4. Change
the Compound Columns dialog box. window layouts” on page 22 for

I Click the Category column header to more information on moving
sort the possible columns. windows.

m 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.

n Click OK.
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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

18 Agilent MassHunter Qualitative Analysis - Default.m

£ B £t View Fiad Jdestify Cheomatagrams Spedr Method rtines Jeols: Help
A= e U N AP B | U Bt
: 4 Data Navgakr : : %
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[l + T Sean ~ ] 2 Susmathizale| CoHINADES2|  saap|  TE1ZED z 197
E‘J‘U\ - ]"C‘ "-‘CJ“ ; = 2| Sullachlcrognaunzing] CIIHECINGDES B P45 7
!J:-"\\‘: I::ad;: -{?;c-“l‘?l'ﬁ Refu360.100 5 Sulfametazine CIZHMaNA0Z5 [ 3 31
Ly I:IE:' ‘.‘w" ik [E] 5 i C1aHIZNA0EE 9945 F7IEERS|  TEARAR| F2h] 1]
[l = Sean (1225 man) [=] 1 Liducaine| CHHZNZD Az 2355 E=] 25
B ] 3 Trogestercne C21H300z| &0 523 ES0|
= (7] Campeunds I =
il [F] = Cod 1 Lidocsine.
 [#1id Cpa 2 Sufamethizois i /) Chromategmm Henis x®
il ]l Ced : Progestarcne B
% BIEA Crd & Sdfachimepyr ieod QBN EADE 2
- Eg ﬁ: . 0% Cpd 2 Sulfamelinzcde -l:ﬁ:l.l:l{..Ildﬁ.l:H‘J.i.'Y U316) Scam Frag=125.0V sullss_FosMs 8
o | y U
- [ Method Explarer Detudtm x 2107 Cpd ¥ Progestercne: <5 DIC{158, 1196, 315.21% Scen Frags125.0 sutfes_PosMSd
e L Y L S—
RSt A OJ P e ¥V & P VY e s W A4V et st it i
! spectrum Al w10% ot 4 Sullactioromymdszine. ~ES| EIC(I420140. 144 0126, 285,008, Z87.0179) Scan Frag=125.0V sullas_FosMS ¢
= | ") Wil
e o T o1 92 03 04 05 0o o7 o8 o3 1 11 iz 13 14 15 1€ 17 18 13 3
Respenan va._Aequisition Time {min ~
Bty Pk Opticie 7 ethad Editor: Find { Fomudn - P % [1£ 1]l MS Spectrum Remids ) %
Eind by Formuls - Clrdsmaiograns | R B | (b} +| method mems= | (= | ] QE“‘('@Q Bl o 'm.%’ﬁlﬁ-';‘
Finel by Foeadn - Maan Secien Irsegrate (UV) | Sutabiey (L) | Peasks (V) intsgrate (ADC) | Peaks (ADC) X105 Cpd 2 Sullamebarcle: Son (10373 men & acarn) Frage126 4 aulles_Fahts =
[Fmb}‘ s < Sarmpla Py "l A Ooeons | A DeinyTeme | Evchids Masses | irtngeee (M5} | Peaios (M5) #1
= Sample puty e 2
identify Compourns it v A Pl
-+ pompoued Mutomation Steps. Agstems 15 use i A
- - " o
= - e EivAT & CINCK X105 Cpd % Progeaterane: +ESI Sean (05250288 min, § seara) Frag=125 0V nufina_Praht d
+ Exporl [1\cmic s FIwER A C)mwe % dpics
[“]apc% A &
Caleudsbion semngs f
() Use pesk arees ) Use pmak bevghis :
AT acceplance mindow. - |0.050 man 103 Cpd 4 Sulfschlorepyridazine: <E5I Scan (0:502-0.566 min, 5 scans) Frage125.0V sulfas P_
2 215 g
thiniizlion anttinga (M)
3 Single algorithm ;
€ Minieum of all 3edezted algorithma | l |
- : | . !
3 dvvernge of ol viecied algeriters o
® R #| .m1w1mmahwm4mt§:§ﬁy§wﬁu5ﬁ£ﬂﬁmmmﬂu E
Figure 66  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 Do a molecular feature extraction ~ a Open the peptide-ms-only.d data file. < The Limit to the largest filter does not

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 67 (next
page).

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

b Click Find Compounds > Find by
Molecular Feature in the Method
Explorer to display the parameters in
the Method Editor window.

¢ Inthe Extraction tab, mark the
Restrict retention time to check bhox.

d Type2.5 - 4.

e Clear the Restrict m/z to check box, if

necessary.

f Onthe Charge State tab, select

Peptides in the Isotope model box.

g Onthe Compound Filters tab, mark the

Limit to the largest check box and

type 20 for the number of compounds.

h On the Results tab, mark the Extract

ECC and Extract MFE spectrum check

boxes.

i Click (») = to run the Find
Compounds by Molecular Feature
algorithm on the data file.

j Ifnecessary, click 2 in the Maximum

number of list panes in the
Chromatogram Results toolbar.

a Inthe MS Spectrum Results window,
scroll to find the spectrum containing

the m/z 570.7362 ion.
b Find the charge state.

¢ Find the ion species.
Find this compound in the Compound

List.

e Find the mass.

limit the number of features extracted.
It just limits the number of compounds
displayed in Qualitative Analysis.

The resulting .mhd files are stored in
the Results directory under the data
file directory.

You extract features using the
Qualitative Analysis Molecular
Feature algorithm. Then, you can
compare sets of data from different
extractions using Agilent MassHunter
Profiling software or GeneSpring MS
software.

If you click Apply all filters to MHD
file, then only compounds that pass
the filters are written to the MHD file.
Otherwise, compounds are written to
the MHD file before the filters are
applied. The Limit to the largest filter
does not ever apply to the MHD file.

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

The mass is 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.
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Find and identify compounds 2

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

Step Detailed Instructions Comments

= Agilent MassHunter Qualitative Analysis - Default.m

i File Edit View Find Identify Chromatograms Spectra Method Actions Tools Help
iZEEAB I a-FEE 9 [P [EE] AR I ek B e e &
: 24 Data Navigaior % ||} &3l Compound List X
Sort by Data Fie ~ || ShowiHide | Cod Name AT Mass | Mass(Tall | PurityValue Purity Resut  Formula(Tat) | Scorc(Tafl lons Height  Aea | ADC%Area TICW 5|
E] plide-ms-only.d ~ 1 2578| 6643675 4l edm0 e
&[] User Chromstograms 1 2 2691| 6823638 7| 22289 E
2 2716| 144362 5| 28791
[l + TCC Scan i
O » 4 7 3
o 5 2781| 7884632 7| s1284]
=+ [#] Compounds [ ¢ | 28] e243057 | I 3
—=——t et T T t t T ] T T -+
£ | &
: /A Chromatogram Resuts x
§z«:|quwwﬂwgez v\lﬁ,[x\%m;gmnucas =
%10# Cpd 3: 2.716: +ES| ECC Scan Frag=175.0V peplide-ms-only.d e
5 2316
254
%104 |Cpd 4 2.758: +ES| ECC Scan Frag=175.0V peptide-ms-cnly.d
2 st
2
B 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52 54 56 58 6 62 64 66 68
Counts vs. Acquisition Time (min) -
X i [ Method Editor: Find Compounds by Molecular Festure % ||i 11| MS Spectrum Results x
0519 -0 | ()] Method Ttems~ | (5 [ (oo QEH Ao e - [HPEE% Rl
4 A Edmcion lon Species A Charge State %104 |Cpd 4: 2.758: +ESI MFE Spectrum (2.721-2.757 min) Frag=175 0V peptide-ms-only.d L
A Compound Fiters | Mass Fiters | Mass Defect | A Resuts | Advanced 570.7262
P, B | 1754 (M2H)+2
Previous results |
Delete previous compounds ]
Find by Auto MSIMS 12?
Find by Targeted MSIMS R 0
@) Highlight first compound 1
Find by Molecular Feature A\ o 5 05
it g
Find by Chromatogram Deconvalution T 0254
Chromatograms and specira 3 )
+Find Compounds by Formula A w— -
[ Exract EIC %104 Cpd 5 2 781 +ESI MFE Spectrum (2 731-2 834 min) Frag=175 0V peptide-ms-only d
+ Identify Compaunds 4 [l Bxtract ECC A e g
22
'+ Compound Automation Steps Extract MFE spectrum A 5
+ Worklist Automation [ Exdract raw spectrum l
+] Export . SRR e - =
= - 2]
- ag7pan 7834718
Duap\éy limits ol it :“*2 [Hietile
[ ke mebtr e | a0 500 600 700 200 900 1000 1100
| Thompsens vs. Mass-to-Charge (miz) v

Figure 67 Find Compounds by Molecular Feature with Qualitative Analysis

3 Extract an integrated EIC for this a Right-click the TIC for the data file, and It is important that the Single m/z

peptide. click Extract Chromatograms. expansion value is set appropriately
Use 570.7362 as the m/zvalue. b From the Type list, click EIC. for the data file. For this Q-TOF data
¢ Mark the Integrate when extracted file, an extraction range of +/- 100
check box. ppm is more appropriate.

d Type 570.7362 as the m/zvalue.
e Click the Advanced tab.
f Select Symmetric (ppm) and click OK.
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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 averaged spectrum for  a Right-click the EIC, and drag the cursor
the first integrated peak in the EIC. to zoom in around the first integrated
Zoom into what appears to be peak.
the first integrated peak. b Make sure that the Range Selecticon
Select a range from the halfway has been selected, and select a range
point across the highest peak. across the peak at the midpoint.

x104 | +ESI EIC(570.7362) Scan Frag=175.0V peptide-ms-enly d

1

i}

¢ Double-click within the shaded region
of the peak to extract an averaged
spectrum.

x104 |+ES| Scan (2.748-2.771 min, & scans) Frag=175.0V peptide-ms-only.d
) 3353384

570.7363

0.75 12219922

0.254 | 7233118
ia [ i

5 Close the data file. a Click File > Close Data File.
b Click No when asked to save results.
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Find and identify compounds 2

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 a Ifthe program is not open, double-click + The method default.m is
sulfas-PosAutoMSMS.d data file the Mass Hunter Qualitative Analysis automatically opened. To open a
and select a range from 0.2 to 1.3 icon. Otherwise, click File > Open different method, click Method >
minutes. Data File. Open, select the method, and click
Use the General workflow. b Click the sulfa-PosAutoMSMS.d data Open.
Highlight a range from 0.2 t0 1.3 file in the example data file directory,  « A blue triangle is automatically
minutes. and click Open. shown in the Adjust Delay Time
¢ Click the View > Configure for tabs in the Method Explorer. This
Workflow > General command. data file also contains DAD and
d 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.

e Click the Auto-scale Y-axis during
Zoom icon in the Chromatogram
Results toolbar, if necessary.

f Click and drag to select the range from
0.2 to 1.3 minutes.

i /\ Chromatogram Results x
(2o 3l QRIEICIS[A] 0 e 2 o]l A R]% % B vines =

x108 |+ESI TIC MS(all) sulfas_PosAuteMSMS.d

154’

1.254
1]

075

0.5

0.254 | I
o ! |

01 02 03 04 05 0§ 07 08 09 1 11 12 13 14 15 16 17 12 15 2

Counts vs. Acquisition Time (min)

Figure 68 Zoomed range for TIC chromatogram of sulfas-PosAutoMSMS.d data file
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2 Find and identify compounds

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

Step

Detailed Instructions

Comments

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.

Select to extract EIC, MS spectra
and MS/MS spectra.

a In Method Explorer click Find
Compounds > Find by Auto MS/MS.
b Under Processing, in the Positive

MS/MS TIC threshold, type 100000.

¢ Click the Excluded Masses tab.

d Click Exclude masses (or m/z
ranges) from all new
chromatograms.

e Type1l21.0504,922.0097

f Select Symmetric (ppm).

* You choose the region of the
chromatogram from which you
intend to find compounds. See
Figure 68.

* 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.

g Select 20.
 [Ek Method Explorer: Defaultm x || = Method Editor: Find Compounds by Auto MSMS x
+ Chromatogram A (& @~ [~ Method Items - | (5. g
+ Spectrum A Processing| 4 Excluded Masses | Results
+ General (O Do not exclude masses
T — (@ [ sz s ol A
Find by, fuip WSMS, alll . value(s) 121.0504, 922.0097 A
Find by Targeted MS/MS
Finel g Molecuar Fastine Single m/z expansion for this chromatoarsm
Find by Chromatogram Deconvolution Symmetric (ppm) v A+ |20 v A
+ Find Compounds by Formula A
+ Identify Compounds
+ Compound Automation Steps A
+ Worklist Automation
) Export:
Figure 69  Excluded Masses tab of Find Compounds by AutoMS/MS

h Click the Results tab.

i Mark the Extract EIC, MS and
MS/MS check boxes.

i Click (j] to run the Find Compounds

by Auto MS/MS algorithm on the data

file.

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

Find and identify compounds 2

Step

Detailed Instructions

Comments

3 Display both spectra for Compound
4 only. See Figure 70.

a Highlight Compound 4 only.

b Click the Show only the highlighted
items icon in the main toolbar.

¢ Expand Compound 4 to see the
chromatogram and two spectra.

+ 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 red diamond
represents the precursor ion.

i %4 Data Navigator i 111 MS Spectrum Resulis x
Sort by Data File v : o oL o0
I | & | | 4 = || B % % =
=[] sulfas_PosAutoMSMS.d QBI¥ Y & Sl e XA
.| x103 |Cpd 4: 1.264: +ES| Scan (1.210, 1.268, 1.296 min, 3 scans) Frag=125.0V sulfas_P..
| 25 3114803
]
=[] Compounds 29
O 1.5
O :
O 1 e
= 1264 i | [ ) IR ) (R e
+EIC(311.0810) Scan 0.5 22.008
[T -+ Scan (1.210, 1.268 ... min) g L _1 |
[T + Product lon (1.222, 1.279 .. min) (311.0810-> 0- S =
F x104 |Cpd 4: 1.264: +ESI Product lon (1.222, 1.279, 1.307 min, 3 scans) CID@18.1 (311...
156764 """E:_
4
3
2 S
< » 7id
0 ol II
10 200 300 400 500 ebo 700 el 9o
Counts vs. Mass-to-Charge (miz)
Figure 70  Data Navigator window and MS Spectrum Results window showing MS and MS/MS spectra for

Compound 4
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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 sulfa drugs have
Compounds 1-4 based on masses. Navigator window. been identified in the Compound
b In Method Explorer, click Identify List (See Figure 72 on page 106).
Compounds > Search Database. * Note that no compound name was
¢ Inthe Search Criteria tab, click Mass. found for Compound 3 in the
d Click Identify > Search Database for database search.

Compounds from the main menu. You
can instead click the Search Database
for Compounds icon [I] to run the
algorithm.

Click View > Compound List.

Mark the Show/Hide check boxes for
each compound in the Compound List.
Compounds 1 - 4 were hidden in the
last task. Or, use the Show all
highlighted items icon in the main
toolbar.

Display the Chromatogram Results
window by clicking on the
Chromatogram Results tab. This
window is tabbed with the MS
Formula Results window and the DB
Search Results window.
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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

18 Agilent MassHunter Qualitative Analysis - Default.m

i Ele Edit Miew Find ldestify Cheomatograms Speers Method
B e A R CARE G RSl (]
it Rata i igwer
Sot by Dt Fie
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B [ 27R0836 P Sl 5 5
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1105 Cpd 2 Sullamelliazsne. +ES| EIC(Z79.0917) Scan Frage125.0V sullan_PosfulobSMS &
AT~
DJ oy
1% Cpd 31255 E5| EIC(T1.2426) Scan Frage125.0V sullss,_PosAuloMSMS o
Al AT
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[ L ey e—— o o P
aliciosn i ot S -
x10% [Cpd 1 Sulfamethizele: +ES| Frasuet lon (308, 1 136, 0385 min, 3 acans) CIDE15 1 (27
IEJM’M Mass 500 o= e 259 156109
| Search D Retention tme 71707 minutes 2
Sesich Uril Mass Libeaty 154
Seaich fcxurale Mass Libraty 34
Generete Foimulas o oz
Defire and Match Sequerces i T
o
S0 100 120 200 o 300 20 400 420 500 520 600 KR 7O TR0 B0 G50 0 SO
Courts vs. Mass-te-Charge (miz) >

Figure 71

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
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 72, make sure you have
selected Common organic molecules
for the Isotope model.

In Method Explorer, click Identify
Compounds > Generate Formulas.
Click the Charge State tab, and select
Common organic molecules.
Highlight all four compounds.

Click the Generate Formulas from
Compound icon { ] to run the
algorithm.

Click on the Plus sign icon in the MS
Formula Results window to expand the
table.

Click View > MS/MS Formula
Details.

Move this window to beside that of the
MS Formula Results window.

In Data Navigator highlight the
compound whose MS Formula
Results and MS/MS Formula Details
you want to see.

Use the scroll bar in the Compound
List window to see the MFG results.

+ 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.

* Note that one or more formula were
found for all compounds.

+ Use the Remove column shortcut
command to remove empty
columns from the Compound Table.

* Note that the formula from the
database search is the same as the
formula determined by the Generate
Formulas algorithm.

* Click Tools > Compound Label
Configuration to change the
compound label.

: 6 MS Formula Results: Cpd 1: Sulfamethizole: X ||} Hy: MS/MS Formula Details: Cpd 1: Sufamethiz_ X
miz lon Formuls Apundance = iz Formuls Apund.
g (MeH)»  COHITNAO2S2 1221446 » CEHEN
Best Formula (M) lon Formula Score Cale miz Diff (ppm) | MS Score = ons
= | | CoHION402S2| C9HIIN402S2 98,72 2710318 -178| 934 8O ESLEHO =
1080444]  C3HIONOS 2198
Isotope Abund Sum¥ Calc Abund Sum% miz Cle miz Diff {ppm) 1160278 3HENES 757
1 8136 8025 2710323 2710318 177 T50108|  CEHENOZS T5.48
2 968 041 22002 77203 L THON 0 52 5548
3 783 8.14 273.0285 273.0286 0439
[ 054 034] 2740008 240305 07
5 019 026 2750283 2750265 -6.5|
Best Formula (M) lon Formula Score Calemiz | Diff(ppm)  MS Score
£ O C17HEN2S C17HTN2S 63.88 27,0324 065 790
® W] CEHIANG0253| CEHIGNA0ZS3 gai6| 2032 107 702
£ O C8 HB N4 07| CBH7 N4 07| 737 271.0309 -4.96 6954
® 0 CTHITCIN 07| CTHI2CINZOT] 7i78| 271088 79 CX
£ O CB8H15CIN202 52| CBH16CIN202 52| 59.1 271.0336 & 64.1
® 0 CEH7CINGD3|  CEHBCINGO3 ;32| 20 674 53
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Figure 72  MS Formula Results and MS/MS Formula Details for Compound 1 in sulfas_PosAutoMSMS.d
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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 b
zoomed in on special peaks, if

a In Method Explorer, click General >
Compound Report.

Clear the Show MS spectrum
(zoomed in on special peaks) check

+ Only sections that are marked in
this tab are included in the report.

necessary. box, if necessary.
Turn on the MS/MS options in ¢ Mark the Show MS/MS spectrum
the report. check box and the Show MS/MS
peak table check box.
: [ Melhod Explores: Deladlm % ||} 7 Methad Editor: Compound Report x
% Clwomatogram A | -0 -l (k - Method Tems - | (2
o Spectrum Campounds
m— [+] Sheww compound table
Sort by Febertion time -
Analysis Fepoel o . - 2
[Compound Regert 4 ==

Excdude details hor uriderbhed compourds
Comman Reperting Options [m] s T e
File Upen Actons Chromatograms.
Extraction Dats Format [ Strorw user chuomabogramis)

Show compound chromatogramis)

~ Find Compounds A
= Fnd Compounds by Farmula s Compound specinum (M3

[7] Show MS spoctnam [7] Shows MS pasik table
+ Identify Compounds

[] Show predicied isotope manch table
2 Com ton L [ Stene M5 e i on special peaks) A
e Ao tics Zoom padding: - . e
+ Fxport

Shaw MSIMS peak table

Lbrary search mauks (MS)

7] Shonw library spectrum ] Shonw difference spectnam

Figure 73 Compound Report window in the Method Editor

2 Print the report. a Click the Print Compound Reporticon -« You can also create a PDF file by

Preview the report.

{E} to print the report.

In the Print Compound Report dialog
box, click All results.

Mark Print report.

Mark Print preview.

Click OK.

marking 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
7 éﬂ \\ il = CompoundReport1 - Microsoft Excel

aj

~ Print Preview

b [ B € ) || L Next Page

& R4~ | B

Print Page || Zoom " | cleseprint <

Setup Show Margins | preview
— — — This button closes the

Print Preview window
without sending the
report to the printer.

Qualitative Compound Report

Samoke fame 1 ogsits

Fasmian
mzrument Name qrosem: tser name
Am Methad Stes FoatsaENE Gema. Aculeed Time

o one e

mmen

RGO Gi3
08 Dt gopm) | oB)

i T fuffrnett =l +81 Semn (0 90F 0326 1362
sridana

Figure 74  Compound Report window in the Method Editor

T 158 0 - l_Pendan |

3 Close the Print Preview window. a Click Close Print Preview in the + |f you want to print the report, click
toolbar. the Print button. The report is
printed on the printer selected
earlier 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

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

The FindCompounds 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.

2

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
sulfas-PosAutoMSMS.d data file.
Use the General workflow.

If the program is not open, double-click
the Mass Hunter Qualitative Analysis
icon. Click Cancel in the Open Data
File dialog box.

Click the View > Configure for
Workflow > General command.

Click Yes to switch workflows.

Click File > Open Data File.

Click sulfa-PosTargetedMSMS.d, and
click Open.

Click the Range Selecticon in the
Chromatogram Results toolbar, if
necessary.

Click the Auto-scale Y-axis during
Zoom icon in the Chromatogram
Results toolbar, if necessary.

* 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. This
data file also contains DAD and
ADC data. You may ignore these
blue triangles unless you want to
enter a delay time.

i /\ Chromatogram Results

;1«:1@{41*{!%!9(}2 - |[fol] L A % ([%6] % % ) vinutes -

5 |+ESI TIC MS(all) Frag=125.0V sulfas_Pos TargetedMSMS.d

025 03 035 04 045 05 055

s

085 07 075 08 035
Counts vs. Acquisition Time (min)

09 095 1 1.05 11

115 12 125

Figure 75

Zoomed range for TIC chromatogram of sulfas-PosAutoMSMS.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
Lower the minimum match score
to 50.

In Method Explorer 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 Method Explorer click Identify
Compounds > Search Accurate Mass
Library.

Click the Browse button. Every other
field on this tab is grayed out.

Select SulfasLib.cdb.

Click Open.

Click the Search Results tab.

Type 50 in the Minimum match score
box.

Highlight all compounds in the Data
Navigator window.

Click Identify > Search Library for
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.

+ 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)

Step Detailed Instructions Comments
gilent MassHunter Qualitative Analysis - Default.m
File Edit View Find Identify Chromatograms Spectra Method Actions Tools Help
iEEHE S - MEE 9 FEIEE] AR L0 A T G D SO | &
i 7 Data Navigalor x :&summu; ¥ Resulis: Cpd 1= i X
Sort by Dat File vl Best Name Formula Precursor CE Match Score | Reverse Score | Mass (Library)
= as_Pos TargetedMSHS.d | [ Slitemeihizole] ~ COHTONA02S | il 0] 553 ]| 370
User Chromatograms
[/ +TIC MS(all)
]
28 Cpd 3 Sulfamethazine
E“ pd 4 Sulfadimethoxine 7\ Chromatogram Results 8 Spectrl Library Search Resulis: Cpd 1: Sulfamethizole |
{ [Z Method Editor: Search Accurale Mass Library % || ]| MS Spectrum Results X
L8]0 - ] ()| Method Tiemsr |05 B4 s tlQBEMCEAlo e -mPE%s H
| & Seftings | Peak Fiters | Search Criteria | Matchlngr‘ A Search Resuis \ %104 |Cpd 1: Sulfamethizole: +ES| Product lon (0.301-0.359 min, 4 scans) Frag=_| 2
Search resuts 114 s6pTw
Limit to the best n;:
- - 10]  hits 084
i (54 Method Explorer: Defauttm Bll| | | Minimurm moich score: 50|A g;:
# Chromatogram Ay & 05
- 5, 2710308
i 1 .
SRECE 034
+ General 024
01— I
= Find Compounds od b
Find by Auto MSIMS %103 |Cpd 2: Sulfachloropyridazine: +ESI Product len (0.500-0.558 min, 4 scans.. | —
550
Find by Targeted MSIMS 74 o
Find by Molecular Feature o
Find by Chromatogram Decemvolution o
i+ Find Compounds by Formula A 4
s |
= 1dentify Compounds El ‘
Search Database 2]
‘Search Unit Mass Library & 1
‘Search Accurate Mass Library A 4 | | ]
Generate Formulas 50 100 150 200 250 300 350 400 450 500 550 600 €50 700 750 800
~ Counts vs. Mass-to-Charge (m'z) v

Figure 76

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 77 (next

page).

2 Find the compound spectrum for
the m/z 625.31585 ion and
determine the charge state.

a
b

(=9

=

Open the peptide-auto.d data file.
Click the View > Configure for
Workflow > General command.
Click OK to continue.

Click No to save method changes.
Click Find Compounds > Find by
Molecular Feature in the Method
Explorer to display the parameters in
the Method Editor window.

In the Extraction tab, select Small
molecules (chromatographic) as the
Target data type.

Mark the Restrict retention time to
check box.

Type2.5 - 4.

On the Charge State tab, select
Peptides as the Isotope model.

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
ECC and Extract MFE spectrum check
boxes.

Click () = to run the Find
Compounds by Molecular Feature
algorithm on the data file.

If necessary, select 3 in the Maximum
number of list panes box in the
Chromatogram Results toolbar.

In the MS Spectrum Results window,
scroll to find the spectrum containing
the m/z625.3166 ion.
Find the charge state.

+ To return the layout to the default

layout, click View > 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.

You extract features using the
Qualitative Analysis Molecular
Feature algorithm. Then, you can
compare sets of data from different
extractions using Agilent MassHunter
Profiling software or GeneSpring MS
software.

The resulting .mhd files are stored in
the Results directory under the data
file directory.

+ 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

5 Agilent MassHunter Qualitative Analysis - Default.m

xmnmummmwmmm
M_'-P x 11"-- x
?I;Ir::::m‘ o o A=Y 32| 00 7 x([FE A AR % e winures = :
=[] User Chromatograms. aID‘ Cpd 7 28M: £S5 ECT Scan Frogs175.0V pepide-avto.d
[Fha + TIC MS(a i
[, + TCE Sean
(m] 2
n:T‘L:'r‘ulﬂ
4 [#] Cod 1 2588 204 Cos B 209 -ES ECC Scan Frag=175.0V paptide-auto 2
 [2]Cpd2 2883 24
W [F]Cpd 22702 li
i [FlCed 4 2720 2 i
@ [P Cpd S 2767 1
»Et: 7% L.
- Ll w03 Cod% 2500 «E5 ECT Sean Frage 75 IV pephde-mub d
s L_de! 28 2
il [¥]Cpd & 2900
[ Cpd 10 2915 1
4 [ Cod 10 213
[ Cpd 12: 2080
# [w] Cpd 13: 1280 02 0% 06 OF 1 12 14 16 18 2 22 24 26 28 3 32 34 36 A8 4 42 44 46 48 5 52 54 85 88 £ 62 64 66 &8
# [7]Cpd 14: 2222 Courts vi. Acquinivon Tima (in) -
= [F] Cpd 18 3372 A
4 [2] Cpd 16 3517 L1 Mothod Esitor: Eind Compounds by Moloculer Foshes. i X aliMS Souctrem st
4T R (G e e (e, Method iema+ | - (8 e af¥eEaoc o % % Bl 3
Wi [F]Ced 19 2331 - A Dacan lon St A Cwgesime | A Compound Fen 2304 |Cod 7. 2634, +ESI MFE Spectram (2 8582 53 min) Frage175.0¥ paptide-meto & -
Mass e Minas Clnfmct A Fesgs Advanced
: 3
= 25
New ety @
@ 154/
Anahyuss Report ) Highlight 8l semgssunds
Campaund Repont Orvematogroms and ipostn 3
Common Reporting Options [ et 05
File Open Actors [F] BamcsECC A [
Ewaznon Date Fermat [2] Excrnct MFE spactum & XM 4 Cpd B 285 «ESI MFE Spncirem (2 722 995 men) Frage175.0V popbde-puin &
E&m ] Ecirmet raw spactrum Mo B &
Find by Auto MSMS 15
Find by Tarpeied MSMS. o 2 |
l:hmmmm Al e -
ing by Chromatogreem Decomolubon waﬂ‘rhlm|
i3 M%ﬁg é 1
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Figure 77  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 -
MS only)

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 - MS only)

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.

i /\ Chromatogram Results X

P2 e |0 EH S0 e o [B]E A %% % vintes -

%107 |+EI TIC Scan Pest - 200 - Scan.D
144,

vy

B 4 5 [ 7 3 S 10 n 12 13 14 15 18 17 12 1B 2 2
Counts vs. Acquisition Time (min)

Figure 78 TIC chromatogram from Pest - 200 - Scan.d

2 Configure the user interface to * Follow the instructions in Task 15.
work with GC data. Configure User Interface for GC  64.
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Find and identify compounds 2

Task 1. Find compounds using Chromatogram Deconvolution (GC/MS - MS only)

Step

Detailed Instructions

Comments

3 Find compounds using the
chromatogram deconvolution
algorithm.

Enter an SNR threshold of 20.

a In Method Explorer select Find
Compounds > Find by Chromatogram
Deconvolution.

b Under Peak filter, in the SNR
threshold, type 20.

[ Method Explorer: Defauitm

x ”E’ Find C: by C 7 x

¥ Chromatogram

P @ e [ (-] Method Ttems - | (2 3y

A Seitings | Resuts

+ Spectrum
E— Resolution:
RT window size factor. 1100.00
- Find Compounds
Find by Chromatogram Deconvolution a|| Peakfiter
Excluded miz 28
+| Identify Compounds example: 46,48
+ Compound Automation Steps Spectrum peak threshold 0.00
+ Worklist Automation SNR threshold 20 A
+ Export
po! Btraction window
Left miz delta 03]  Rightmiz delta 07
vz delta units: | AMU v

Component shape:
[[] Use base peak shape

Sharpness threshold 2500

Select to extract EIC, MS spectra
and MS/MS spectra.

4 Examine the compounds. See
Figure 70.

Figure 79

¢ Click the Results tab.

d Mark the Extract EIC, Extract ECC,
Extract cleaned spectrum and Extract
raw spectrum check boxes.

e Click {i: to run the Find Compounds
by Chromatogram Deconvolution
algorithm on the data file.

a Select 2 in the Maximum spectra
panes box in the MS Spectrum Results
toolbar.

b Click the first compound in the Data
Navigator window.

¢ When the Data Navigator window is
selected, use the arrow keys to switch
compounds.

* 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 of Find by Chromatogram Deconvolution

+ The Qualitative Analysis program

finds 69 compounds under these
conditions.

In the next task you identify these
compounds by searching the
NISTO8.L library.

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.
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2 Find and identify compounds

Task 1. Find compounds using Chromatogram Deconvolution (GC/MS - MS only)

Step Detailed Instructions

Comments

= Agilent MassHunter Qualitative Analysis - Default.m

i File Edit View Find Identfy Chromatograms Spectra Method Actions Tools Help

=N =R Ay RN | EA LG R

(]| 2 s s G R[] R] &

E=)A]&
x

i 7 Data Navigator X
Sort by Data Fie vl 2 o 210 F % @[Sl e 2 o] pi[I]A %3] % % B Minutes =)
~
%108 |Cpd 9 3242 + EIC(55.1, 80.1, 711, 75.1 ..) Scan Pest - 200 - ScanD )
[/ + TCC Sean 2
O 15
O 1
&[] Compeunds
[#] Cpd 1: 2.066 05
[FCpd2: 2262
[] Cpd 3: 2450 x10% [Cpd 9: 3242 « ECC Scan Pest - 200- Scan.D
[7] Cpd 4: 2537
[7] Cpd 5: 2,667 2
[#]Cpd 6: 2524 -
[Z]Cpd 7: 2084
[Z]Cpd & 1189 1
[GaiCpd 5: 3,242 05
[7]Cpd 10: 2271
@ 7.
: %E:&ig; sls 32 3x 32 33 324 a3 33 3> 3k 3k 33 331 3% 3@
Blces 15 4 061 Counts vs. ficquisition Time (i) v
[ [v] Cpd 14 4287 || A4 Chromatogram Results [# Speciral Library Search Results | & Siructure Viewer |
i =\ Method Explorer: Defaultm x ||i [z Find C X % ||i 1]| MS Spectrum Resuts x
Clae Py 9 - () -] Method Ttems - | (2 g5 fe et QEH A0 e -]B]% % E S
[ Spectrum A Setings| A Resuls | %104 |Cpd 9 3.242: + Compound Spectrum (3.180-3.340 min) Pest - 200 - Scan.D ~
- Previous resuks .
Delete previous compounds
! Find Compounds X
New resuts
Find by C| Decanvaluti
indb, 4] @ Highlight first compound 2
+ Identify Compounds © Highlight all compounds ;
# Compound Automation Steps ot e
[
Morkdct Astomation Bt BC 4 1103 [Cpd & 2242+ Scan (2.180-2.240 min, 38 scans) Pest - 200- Scan.D
Export Exiract ECC B
Extract cleaned spectrum
Exiract raw spectum A 15
;
05
50 75 100 125 150 175 200 235 250 275 300 325 350 375 400 435 450
Respense vs. Mass-to-Charge (mz) v

Figure 80

Using the arrow keys in the Data Navigator window to switch compounds
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Find and identify compounds 2

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

In this task, you identify and generate formulas for the compounds found
in Task 1. Find compounds by chromatogram deconvolution (GC/MS - MS
only) 114. You can only do this task if you have purchased the NIST08.1
library.

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

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 In Method Explorer, click Identify NISTO08.I library.
Compounds > Search Unit Mass * You can use the search library
Library. algorithm on an MS/MS spectrum if
¢ Inthe Settings tab, click the [:] you have an XML library. You can
button. Select the NIST08.1 library and create and edit an XML library using
click OK. the Library Editor program which is
d Click Identify > Search Library for installed with the Quantitative
Compounds from the main menu. You Analysis program. See the online
can instead click the Search Library Help for more information.
for Compoundsicon (I} = torunthe
algorithm.

e Close the Compound List window.

f Close the MS Spectrum results
window by clicking View > MS
Spectrum Results.

g Display the Chromatogram Results
window by clicking on the
Chromatogram Results tab. This
window is tabbed with the MS
Spectral Library Search Results
window.

h Click View > Difference Results.

i Click View > Structure Viewer.
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2 Find and identify compounds
Task 2. Identify compounds using the Search Library algorithm (GC/MS - MS only)

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

Step Detailed Instructions Comments

sgmw
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Figure 81  Compounds in Pest - 200 - Scan.D data file and the library search results

2 Close data files and return to a Click File > Close Data File. « |f 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 Tools > User Interface
Configuration.

Mark all check boxes.
Click OK.

- @
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Find and identify compounds 2
Task 2. Identify compounds using the Search Library algorithm (GC/MS - MS only)
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2 Find and identify compounds
Task 2. Identify compounds using the Search Library algorithm (GC/MS - MS 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 122

Task 2. Set up and run a method to automate an analysis using the
Chromatogram Peak Survey workflow 128

Task 3. Set up and run a method to automate compound identification
using the MS Target Compound Screening workflow 133

Task 4. Set up a qualitative method to run with a worklist 138

In this exercise, 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 148 for more information.

The General workflow supports both GC/MS and LC/MS data. The other
workflows only support LC/MS data.

Agilent Technologies 121



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.

e 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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Task 1. Set up and run a qualitative analysis method

Set up and run qualitative analysis methods using different workflows 3

Steps

Detailed Instructions

Comments

1 Set up the method to extract a TIC
chromatogram.

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.
Define a TIC chromatogram for
MS data.
Turn off cycle sum since this is
an MS-only data file.

2 Edit the method to integrate the
data.
Limit the integration to the four
highest peaks.

3 Test the integration to make sure
that only 4 integrated peaks
appear.

4 Save the method to iiiexercisel,
where “jii" are your initials.

a Double-click the Qualitative Analysis
icon on your desktop.

b Inthe Open Data File dialog box, select
sulfas_PosMS.d,

¢ If necessary, clear the Run ‘File Open’
actions from selected method check
box.

d Ifnecessary, clear the Load result data
check box.

e Click Open.

f Click the View > Configure for

Workflow > General command.
g Click OK to continue loading the
workflow.
h Click No to save the method changes.
i In Method Explorer, select
Chromatogram > Define
Chromatograms.
Delete the BPC selection.
Select TIC as the Type.
Make sure the MS Level is MS.
Clear the Do cycle sum check box.
Click Add.

=3 ===

In Method Explorer, click

Chromatogram > Integrate (MS).

b Click the Peak Filters tab.

¢ Inthe Maximum number of peaks
section, mark the Limit (by height) to
the largest check box.

d Type 4.

+ Click the Integrate Chromatogram
icon (I} = to integrate the data file.

a From the top menu, click Method >
Save As.

Type iiiexercisel.

Click Save.

[

* The default layout for the General
workflow is automatically loaded. If
you want to return to this default
layout, click View > Window
Layouts > Restore Default Layout.
This command always restores the
layout that is used with the General
workflow.

+ To load a method, do this:

Click Method > Open.
Select the method
Click Open.

+ Asyou noticed in the last exercise,
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.

* You can also change the workflow
by clicking a command in the Tools
> Configure for Workflow menu.

+ Updating a value in the Peak Filters
tab in the Chromatogram >
Integrate (MS) section also updates
values in other sections of the
Method Explorer. Blue triangles
appear to show these other
sections.

* Note that saving the method causes
all the blue triangles indicating
value changes in the opened
method to disappear.
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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

5 Change the peak spectrum a In Method Explorer, click Spectrum >+ Any changes after saving will
background to use the spectrum at Extract (MS). produce more blue triangles.
the start of a peak. b Click Peak Spectrum Extraction (MS).

For the Peak spectrum background,
select Spectrum at peak start.

i = Method Explorer: pihexercisel.m % ||} E Method Editor: Exiract (MS) *
= Chromatogram Al @ - | (k) v | Method Ttems~ | '5|= £ I<
Integrate (MS) Peak Location Pezk Fitters Charge State You can click the Save
Integrate (MSIMS) Manual Exraction A Peak Spectrum Extraction (M5) .
n rale
- et o et Method icon to save the
|"‘egrate [U\,’J pectra to incluae
Integrate (GC) © At apex of pesk current method.
Integrate (ADC) () Average scans > 10 % of peak height
Al
Smoath TOF spectra
Exclude Mass(es) Exclude if above 400 % of saturation
(clude Mass(es,
Calculate Signal-to-Noise @ Anywhere
Define Chromatograms O In miz range(s) 100.0000-2000.0000

Adjust Delay Time Peak spectrum background

= Spectrum s via
Extract (M!

| M5) 4 Time range:

Extract (MS/MS)

Extract (UY)

Deconvolute: Resolved Isotope

General

v

Figure 82  The Spectrum > Extract (MS) > Peak Spectrum Extraction (MS) tab

6 Testthe MS spectrum extractionto  + Click the Extract MS spectrum icon
make sure a background spectrum [} to run the action on the data file.
is subtracted.

7 Save the method. + Save the method in one of three ways: « The Save Method icon is shown in
Click the Save Method icon li Figure 82 on page 124
in the Method Editor.
Right-click the Method
Editor, and click Save Method.
From the top menu click Method >
Save.
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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

8 Set up the method to automate the
actions whose parameters you just
changed.

List the actions to be performed
when this or another data file is
opened.

Hint: Look under General in Method
Explorer.

9 Test the File Open Actions.

: 5 Methed Explorer phexercisel.m x

Integrate (ADC)

i[5 Method Editor: Assign Actions to Run Opening a Data File

In the Method Explorer, select General
> File Open Actions.

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.

Al ] 9 - e | )+ Method Rems~ | (2 By

Smosth

Exclude Mass(es)
Calculste Signal-to-Noise
Define Chrematograms
Adiust Delay Time

Deconvolute: Resolved Isctope

= General

Analysis Report
Cempound Report

Commeon Reporting Options

Available actions

Extract Peak Specta ~
Extract Defined Chromatograms

Integrate Chromatograms

Smooth Chromatograms

Generats Compound Report

Generate Analysis Report

. Find Compounds by Aulo MS/MS
= Spectrum Find Compounds by Targeted MS/MS
Find Compounds by Molecular Feature
Extract (MS) & Find Compovnds by Formula v
Extract (MSIMS)
Exract U

Actions to be run

Extract Defined Chromatograms A
Integrats and Extract Peak Spectra

File Open Actions A )
Extraction Data Format 3
Figure 83 The General > File Open Actions section in the Method Editor

10 Save the method and close the
data file without saving results.

b

Click the Save Method icon in Method
Editor,

Click File > Close Data File, and click
No when asked to save results.

* 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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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
11 Open the data file again and run a Click File > Open Data File, and select « If you have saved the previous
the actions specified. sulfas_PosMS.d. results by mistake, clear the Load
b Markthe Run ‘File Open’ actions from Result data check box.

selected method check box.

Open Data File E]@
Lookin: [ I3 LC =]
3 I=)BensozInUrine
;} IC)DrugsOfabuse
My Recsrt |- prugsOfabuseaddsamples

Z [Eamyodiobin.d
(T Epeptide auto.d
K peptide-ms-only.d
iy IEsulfabrugs

|C)sulfas_high_resolution
IS} sulfas_PosAutoMSMS.d
by Bt ICDsulfas_PosMs.d

() sulfas_PosTargetedMsvs.d
= (2 verapamil-msonly
q] I verapamil-targeted

My Computer
ﬁj] Fie niames : [suifas_PoshS.d =/ Open
My Network  Filesoftype:  [Data Files ("d) =] Cancel
Places
Help
Options -Sample Information
£ ethi Sample Name :  1ng sulfas
" Load results method User Name :
& Use current method Sample Position : P1F1
Description :

I Load result data

¥ Run File Open’ actions from
selected method

Figure 84 The Open Data File dialog box with “Run ‘File Open’
actions...” marked

¢ Click Open. » The screen should look like the one
in Figure 85. (You may have to move
window boundaries.)
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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

15 Agilent MassHunter Qualitative Analysis - pfhexerciset.m (=1
i File Edit View Find Identify Chromatograms Spectra Methed Actions Tools Help

== N N T e T S 2 1 Y R R e A L AN

i 74 Data Navigator

Soit by Data File

&[] sulfas_PosMS.d
User Chromatograms
SN
& [7] User Spectra
ilu

[l + Scan (0.502-0.582 min) Sub
lu + Scan (0.775-0.89 min) Sub
[#ulus + Soan (1.208-1.273 min) Sub

vl et QEHEIEADGE 2 [l AR]% % B rine x|k

x108 |+ESI TIC Scan Frag=125.0V sulfas_PosMS.d
654

g 15
0
O 4]
35
1
25
2]
15
o1 02 03 04 05 06 07 038 i 1 12 13 14 15 16 17 18 18
Counts vs. Acquisition Time (min)
/A Chromatogram Results | Spectal Library Search Results |
 [5+ Method Explorer: plhexercisel.m @ itor: Assign Actions to Run Openi File x |I: 111 MS Spectrum Resulis
E - ¥) - | Method Rems~ | (= 3 E “ 2 = L 361 |
T &l S (=] Method tems~ | (5 iz e 3O RHC[ELDC [ %] % % | b
Snooi i m: -ESI Scan (0.303-0.372 min, 5 scans) Frag=125.0V sulfes_PosMSd Subtract
2710321
Exclude Massies) Edract Peak Spectra 3
Edract Defined Chromatograms 3
Calculate Signal-io-Noise oy te Crivkdioati 3
R —
Define Chromatograms e Dt o 2
Adiust Delay Ti Generate Compound Report
Anteay e Generate Analysis Report 5630380
‘- Find Compounds by Auto MS/MS 1
Eaeca Find Compounds by Targeted M3/MS 1951238
- Find Compounds by Molecuar Feature F e I |
- General Find Compaunds by Fommus v & !
: %105 +ESI Scan (0.502-0.582 min, € scans) Frag=125.0 sulfss_PosMSd Subtract
Analysis Report o 75 i
Eormpotnd Repork Actions to be run 15
Comman Reporting Opticns | Bxract Defined Chromatoorams i 125
File Open Actions Integrate and Exract Peak Specira 9 i
Extraction Data Format U
05
+! Find Compounds - 025 L
— [] |
¥ Find Compounds by Formula
i byt ) 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 BOO 850 900 950
ety Commpamds: ) ] i ~ Counts v Mass-to-Charge (i)
— Y Speciral Difference Results ) MS Specirum Results |

Figure 85

12 Close the data file again, not saving

the results.

a Click File > Close Data File.

Integrated TIC and background-subtracted spectra — result when sulfas_PosMS.d data file opened

b Click No when asked to save 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.

2 Look at the sections for the
Chromatogram Peak Survey
algorithm.

3 Make sure that new results will
overwrite previous results.

o0 T

Click the View > Configure for
Workflow > Chromatogram Peak
Survey Workflow command.

Click OK to switch the workflow.

Click No to save the method changes.
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
iiiexercise1.m method, then click
Open.

In Method Explorer, click
Chromatogram Peak Survey
Workflow.

Select Previous Results in the Method
Explorer.
Mark Delete all previous results.

» 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.

* Note the eleven sections in this
workflow. Most of these sections
are duplicates of sections in the
General workflow.
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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

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.

7 Test the automated analysis
process up to this point.

a
b
c

-

Select Chromatogram Extraction.
Click the Chromatograms tab.

Make sure that TIC has been selected
as the Chromatogram used to find
mass spectra.

Mark Signal A under Additional
chromatograms to extract.

Select the Chromatogram Integration
section in the Method Explorer.

Click the Peaks (MS) tab, and mark
Limit (by height) to the largest and
type 4.

Select Mass Spectrum Extraction.
Click the Peak Spectrum tab.

For Peak spectrum background select
Average of spectra at peak start and
end.

Select Spectrum Peak Identification

in the Method Explorer.

Mark the Search a database for each
peak check box.

Mark the Generate formula for each

peak check box.

Click All peaks.

Click the Run Chromatogram Peak
Survey icon () = from the Spectrum
Peak Identification section.

+ Note that the “Chromatogram
Extraction” section is unique. You
cannot enter this information
anywhere else in the Method Editor.

* 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 “Spectrum Peak
Identification” section is unique.
You cannot enter this information
anywhere else in the Method Editor.

+ Ifyou click the (I} = icon from the
Molecular Formula Generation
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.
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3 Setup and run qualitative analysis methods using different workflows

Task 2. Set up and run a method to automate an analysis

Steps Detailed Instructions Comments

8 Open these windows for viewing:  a Click View > DB Search Results. + SeeTask 4. Change window
DB Search Results list b Click View > MS Formula Results. layouts 22 to learn how to move
MS Formula Results list ¢ Move these windows so they are windows on the main screen.
These lists are tabbed along with tabbed with the Chromatogram * You can also use the icons in the
Chromatogram Results as in Results window as in Figure 86. main toolbar to display these
Figure 86 d Review the results for each MS scan windows.
Review each list for each MS to make sure that all actions in the
scan. Chromatogram Peak Survey algorithm
Save the method if the were performed.

automation worked.
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Figure 86  Tabbed results from running automated analysis steps
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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

Steps

Detailed Instructions

Comments

9 Save the method to jifexercise2,
where “jii"” are your initials.

10 Set up the Analysis Report and
indicate what sections to print for
this exercise.

Save the method.

11 Set up the method to run the
automated analysis when the data
file is opened

Save the method.

12 Close Method Editor, Method
Explorer and Data Navigator.
Move the windows so they look
like the layout in Figure 87.
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 87.

b

From the menu, click Method > Save
As.
Type iiiexercise2.

¢ Click Save.

Select Analysis Report in the Method
Explorer.

Make any changes you want.

Click the Print Analysis Reporticon.
If necessary, click the Save Method
icon in Method Editor.

Select Automation in the Method
Explorer.
Click File Open Actions.

¢ Select each item in the Actions to run

list, and click the Remove icon, 3.
Select Chromatogram Peak Survey
without Analysis Report in the
Available Actions list, and click the
Add button, _~__

Click the Save Method icon in Method

Editor.

Click the Close button for Method
Editor, Method Explorer and Data
Navigator.

Move the windows so they look like
Figure 87.

Click File > Close Data File.

Click No when asked to save results.

Click File > Open Data File.

Select sulfas_PosMS.d

Mark the Run ‘File Open’ actions from
selected method check box.

Click Open.

» Note that saving the method causes
all the blue triangles indicating
value changes in the opened
method to disappear.

* You select whether or not to print
the report when you select the
action that you want to run.

* 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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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

£E Agilent MassHunter Qualitative Analysis - pfhexercise2.m
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Figure 87 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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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

3

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.
Make sure that the method will
not perform any actions on the
data file when opening the file.
Make sure the method is
iiiexercise2.m.

Start with the MS Target
Compound Screening workflow.

2 Look at the automation steps for

finding and identifying compounds.

Tab the Method Editor window
in a convenient location.

O 20 &

Click View > Configure for Workflow
> MS Target Compound Screening.
Click OK to switch the workflow.

Click No to save the method changes.
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
iiiexercise2.m method.

Click Open.

Click No to save method changes.

In Method Explorer, click MS Target
Compound Screening Workflow >
Automation.

(optional) Tab the Method Editor
window with the Data Navigator
window.

Close the Compound List window.

* Make sure the Load result data
check box is either clear or grayed
out.

* The method Screening-Default.m is
loaded when you switch to the MS
Target Compound Screening
workflow.

* 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.
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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

Steps

Detailed Instructions

Comments

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
DB Search List
MS Formula Results List
Make sure the results lists are
tabbed along with
Chromatogram Results as in
Figure 88
Review each list for each
compound (except for
Compounds 1 and 4).

7 Save the method to iiiexercise3,
where “jii" are your initials.

a Click the Analysis Options tab.

b Click Find by Molecular Feature.

¢ Mark the Search a database for each
compound check box.

d Mark the Generate formulas for each
compound check box.

e Click All compounds.

f Mark the Show only identified
compounds check box.

a Click the Results tab.
b Mark the Delete all previous results
check box.

+ Click the Run Compound Automation
Steps icon {E} from any of the MS
Target Compound Screening Workflow
> Automation sections.

a Click View > Compound List.

b (if necessary) Click View > DB Search
Results.

¢ (if necessary) Click View > MS
Formula Results.

d Clear the Compound 1 and Compound
4 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

e Review each list for each identified
compound to make sure that all
actions in the Compound Automation
Steps were performed.

a From the top menu, click Method >
Save As.

Type iiiexercise3.

¢ Click Save.

-

» 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 MS Formula Results window
and the DB Search Results window
are tabbed with the Chromatogram
Results window in Figure 88.

* Note that saving the method causes
all the blue triangles indicating
value changes in the opened
method to disappear.
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Set up and run qualitative analysis methods using different workflows

Task 3. Set up and run a method to automate compound identification

3

Steps

Detailed Instructions Comments

lent MassHunter Qual

ive Analysis - pfhexercise3.m

i File Edit View Find Identify Chromatograms Spectra Method Actions Tools Help
iEEERSa-FEE 9 (Al @[ 2 b B G [ 2 &
) Compound List x
ShowlHide  Cpd Name File RT | Swiss-ProtID Mass Mass (Tt Diff (Tat. pprm) Algorithm Fomula(Tot)  Score(Ta)  Formuls (DE) | Score (D) |
» Sulfamethizole Find by Molecular CIHIO N4 0252
3| Sulfachloropyridazine| sulfas_PosMSd| 0525 2840136 Find by Molecular. CIOHICINAO2S 9.9
[ 5 sulfas_PosMSd| 0797 2780835 Find by Molecular. CiZHIZNZ02S
& 6|  Sulfedimethoxine| sulfas_PosMSd| 1231 300735 Find by Malecular. CT2H12NE04S
&
i F Data Navigator x
Sort by Data Fie
E [ suliss_PosMSd =
User Chromatograms
An +TIC Scan Best Formula (M) on Formula Score | CrossScore  Calcmiz | Diff(ppm) | Mass Ma
[ CYHI0 N4 02 52| CIH1T N4 0252 9827 sess| 2710318 126 3
B CEHI20652] CBHI50652 8763 8765 2710305 5] 7
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= T z
rpr O ELEEECTIEEE] 0 g aen 25 5
53 Sulfachloropyridazine O CEHGN407|  CBH7N4O7 7208 7076] 2710308 445
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i i 111 MS Spectrum Resulis ®
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Eeiciiiiuicioaiais, sl o (e e dlQBHCElalo e - [mP]% % il
i (5 Method Explorer: phexerciselm | x105 |cpd2: Sulfamethizole: +ESI MFE Spectrum (0.283-0.582 min) Frag=125.0V sulfas_PosMS.d &
= MS Target Compound Screening Workflow e
whoh B 5l [
Extraction Data Format
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Chromatograms
2
Mass Spectra
0. L b |
Pl by Moleoilar Feoteg 105 Cpd % Sulfachloropyridazine: +ES| MFE Spectrum (0.486-0.743 min) Frag=125.0V sulfas_PeshiS d =
Find by Formula L 4 2850010
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Figure 88

8 Set up the Compound Report for

this exercise.

If necessary, save the method.

Tabbed results from running compound automation identification steps

a Select Compound Report.

b Make any changes you want.

¢ 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 3. Set up and run a method to automate compound identification

Steps

Detailed Instructions

Comments

9 Set up the method to run the
automated compound
identification when the data file is
opened

Save the method.

10 Close Method Editor, Method
Explorer and Data Navigator.
Move the windows so they look
like the layout in Figure 89.
Close the data file, and do not
save results.

11 Open the sulfas_PosMS.d data file
again to run the automated
compound identification.

The results should look like the
results in Figure 89.

Hide Compounds 1 and 4 in the
Compound List.

a Select MS Target Compound

Screening Workflow > Automation >
File Open Actions.
Select any actions in the Actions to

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.

Click the Close button for Method
Editor, Method Explorer and Data
Navigator.

Move the windows so they look like
Figure 89.

Click File > Close Data File.

Click No when asked to save results.

Click File > Open Data File

Mark the Run ‘File Open’ actions from
selected method check box.

Click Open.

Clear the Show/Hide check boxes for
Compounds 1 and 4 in the Compound

List.

* You can also test these actions if
you want.

» See Exercise 1 Task 4 to learn how
to move windows.

» Compounds 1 and 4 are not found
by the database search algorithm,
but they do have formulas
generated by the formula
generation algorithm.
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Set up and run qualitative analysis methods using different workflows

Task 3. Set up and run a method to automate compound identification

Steps Detailed Instructions Comments

£5 Agilent MassHunter Qualitative Analysis - pfhexercise3.m

i Eile Edit View Find Identify Chromatograms Spectra Method Actions Tools Help
R =R N e A AR R 2 - e VAN Y L G0 5 e T P
{ 3 Compound List x
ShowlHide | Cpd Name File RT | Swiss-P Mass Mass (Tgt)  Diff (Tat, ppm) Algarithm Formula(Tgt)  Score(Tg)  Formula(DB] | Score (DB)  Formula
s Sulfsmethizole Find by Molecular_ COH10 hié 02 52 995
3| Sulfachloropyridazine| sulfss PoshSd| 0525 2840136 Find by Molecular CI0H3 CIN 025 93] CI0H3C
5 Sulfamethazine| sulfas_PosMSd| 0797 2780835 Find by Molecular. CiZH14aN402S 99.74 C12 HY
8|  Sufadimethoxine| sulfes_FosbiS.d| 1231 310,073 Find by Molecular. C1ZH14NED4S 87| Cizh
< ‘ >
: /\ Chromatogram Results X [|: S MSF :CpdZ- i x
2 & 3\&1@:#“{,”&\901 - _&_A_AH%‘%%;% Minutes =3 miz lon Formulz Abundance |
a{» 2710321 (MeH)+ COHTIN40252 7613548
Best Formula (M) lon Formula Score
® “ C9HI0N4 02 52| CIHTI 4 0252 EEH
) O CEH140652] CEHI506%2 874
& 0 CI7THEN2S|  CITHTNZS [
& 0 COHIBOSA|  COHIB0SA 82
@ [m] CBHGNA07|  CBHTNAOT 721
@ 0 CTRIICIN 07| C7RIZCINZOT] BN
= : C6H14N40253| C6HIBN40253 860
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 & m] civa elHEda i
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¢ 111 MS Spectrum Results b [Hir Cpd2 i ®
ie ot QEMC[HA0 e W] % sl S Best | Mass (DB) RT (DB) Name Formula
270,0245 033 Sulfamethizole  CIHIDN4O:
%105 |Cpd 2: Sulfamethizole: +ES| MFE Spectrum (0.253-0.582 min) Frag=125.0V sulfas_PoshS.d & > : o g |
2710321
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o]
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Figure 89  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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3 Set up and run qualitative analysis methods using different workflows

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.

Task 4. Set up a qualitative method to run with worklist

Steps

Detailed Instructions

Comments

1 Set up a method to automatically
execute upon completion of every
run in the worklist.

Open the sulfas_PosMS.d data
file with the method you saved in
Task 2.
Make sure actions are not run
when you open the file.
Restore the default window
layout.
Set up the method to perform the
following tasks:
Extract the defined
chromatogram
Integrate and extract peak
spectra
Generate Analysis Report

Hint: Look under Worklist
Automation in Method Explorer.

To restore the default workflow, click
View > 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.
Click Open.
Load the method iilExercise2.m.
In the Method Explorer, select
Worklist Automation > Worklist
Actions to display the Assign Actions
to Run from Worklist section.
Make sure that the following actions
are in the Actions to be run list in this
order:
Extract Defined Chromatograms
Integrate and Extract Peak Spectra
Generate Analysis Report
If necessary, select each of these
actions from the Available actions list,
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.
If necessary, select any actions in the
Actions to be run list that are not in
the above list, and click the Remove

icon .

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.

138

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Set up and run qualitative analysis methods using different workflows

Task 4. Set up a qualitative method to run with worklist

3

Steps

Detailed Instructions

Comments

2 Save the method to iiiexercise
2worklist.m, where “iii" is your
initials.

Close the program and do not
save results.

: [Z] Method Editor: Assign Actions to Run from Worklist
il e e [ () w] Method Ttems ~ | (2 [

Available actions

Bxtract Defined Chromatograms
Integrate Chromatograms

Integrate and Extract Peak Spectra
Smooth Chromatograms

Generate Compound Report
Generate Analysis Report

Find Compounds by Auto MS/MS

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

Edract Pesk Specta___________________________[§

Find Compounds by Formula

Actions to be run

Integrate and BExtract Peak Spectra
Generate Analysis Report

e

=

Figure 90

a To save the method, click Method >
Save As.

Type iilexercise2worklist.m.

Click Save.

Click File > Exit.

Click No when asked if you want to
save the results.

(- — N B —

Method Editor with Worklist Actions section displayed

+ After the acquisition parameters

have been added to this method in
the acquisition program, you can
save it to the same name or a
different one.

When run from the worklist, this
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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Work with windows

When you first open the Qualitative Analysis program, you see three windows
as the default layout: Data Navigator, Method Explorer and Chromatogram
Results. You can bring up seventeen other windows using the View menu:
Method Editor, Spectrum Preview, MS Spectrum Results, Difference Results,
UV Results, Integration Peak List, MS Spectrum Peak List 1, MS Spectrum
Peak List 2, MS Actuals, Compound List, MS Formula Results, MS/MS Formula
Details, DB Search Results, Library Search, Structure Viewer and Sample
Information. You can also display three tool windows which are displayed
when you start using the associated tool: Formula Calculator, Mass Calculator,
and Recalibrate.

Window Icons in the Main Toolbar

You open and close the Qualitative Analysis 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.
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[
i,
Data Navigator S | |T§ @- Method Editor

Method Explorer

Chromatogram Results

Jlﬂ Jﬁ T—— UV Results

I

Spectrum MS Spectrum Difference Deconvolution Results (only
Preview Results Results if the BioConfirm program is
installed)
Integration Peak List | | MS Actuals
MS Spectrum MS Spectrum
Peak List 1 Peak List 2
- ! | Sample Informati
Compound List ample Information
G3 e G % & | B
MS Formula MS/MS Formula DB Search Library Structure
Results Details Results Search Viewer
Results
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Data Navigator window and tools

Work with result data in Data Navigator

The Data Navigator organizes all the results of extraction and spectrum
selection either by data file or by data type.

i % Data Navigator
Sart by Data File
5 [¢]sulfas_PosMSd
(=[] User Chromatograms
[/ + BFC Scan
= User Spectra
Ll + Sean (0.325-0.341 min) Sub
[¥]ulu + Scan (0.518-0.534 min) Sub
il + Sean (0.775-0.838 min) Sub
[¥]uly + Scan (1.208-1.273 min) Sub

O
O
O
=[] sulfas_PosTargetedMSMS d

= User Chromatograms
[#]4 + BPC Scan

&[] Compounds
v CIERED
-] Cpd 2: 0517
- [w] Cpd 3: 0.787
@ V] Cpdd: 1.222

@; 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 visual 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

Extract a chromatogram Chromatograms > Extract Chromatograms

Extract defined chromatograms Chromatograms > Extract Defined Chromatograms
Integrate the chromatogram Chromatograms > Integrate Chromatogram

Integrate and extract peak spectra Chromatograms > Integrate and Extract Peak Spectra
Smooth the chromatogram Chromatograms > Smooth Chromatogram

Calculate Signal-to-Noise Chromatograms > Calculate Signal-to-Noise

Find compounds from auto MS/MS data Find > Find Compounds by Auto MS/MS
Find compounds from targeted MS/MS Find > Find Compounds by Targeted MS/MS

data

Find compounds for MS(1) data Find > Find Compounds by Molecular Feature
Find compounds by Chromatogram Find > Find Compounds by Chromatogram
deconvolution Deconvolution

Find compounds that match specific Find > Find Compounds by Formula

formulas

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 icon in the
Chromatogram Results toolbar.
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2 Click the left mouse button at the point where you want to start the range,
drag the cursor over a range, and release the button.

3 Right-click anywhere in the chromatogram, and click the operation from
the shortcut menu.

Save results to the data file(s)

e C(Click the Save icon, 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.

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 View >MS Spectrum Peak List 1
and other information about a spectrum

Subtract the background spectrum Spectra > Subtract Background Spectrum

Add two spectra together Spectra > Add Any Spectrum (and then click another
spectrum)

Search a database for compounds that Spectra >Search Database for Spectrum Peaks

match specific masses in a spectrum

Generate formulas for the masses in the Spectra > Generate Formulas from Spectrum Peaks
selected range in a spectrum (when a range is selected in the MS spectrum)

Deconvolute using the Resolved Isotope Spectra > Deconvolute (Resolved Isotope)
algorithm

Search Library Identify > Search Library for Spectra
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Work with chromatographic visual data

Chromatogram Results Window

i /\ Chromatogram Results X

(2o 10T € 5o el T[e]E A % [F]% % f e -

x10% +ES| BPC Scan Frag=125.0V sulfas_PosMS.d

a1 N 078 13

4o 0518
x10% +ES| BPC Scan Frag=125.0V sulfas_PosTargetedMSMS.d
1 0.78 1229

5{ | ‘ gzis 0332 0508 A |
x108  +ESI TIC MS{all) Frag=125.0V sulfas_PosTargetedMSMS.d

DJ WWNMWMMMWAAAMMMAAAMMMM
DAD1 - A:Sig=272 16 Ref=36D,100 sulfas_PesTargetedMSMS.d
B A Al

0h 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 13 2
Response vs_ Acquisition Time (min)

L

Chromatogram Results Tools

Autoscale X-axis and Y-axis
Zoom Tools

in order Autoscale X-axis

Autoscale Y-axis

Pl tla@wlmzoom

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

T I &
+I‘= T ¥ .ﬂh. & 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.
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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.

Five different workflows are available in the Qualitative Analysis program.
They are:

¢ General

* BioConfirm - This workflow is only available if the BioConfirm software
is installed and marked in the User Interface Configuration dialog box.

¢ 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 the BioConfirm
workflow, 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:

e Each window’s position and size

* Which windows are tabbed

* Which windows are floating
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e Which tabbed window is on top

e Which windows are visible by default

¢ 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
e Which columns are visible
e The order of the columns

¢ The width of each column

Specific section in the Method Explorer and Method Editor

Using the Method Editor with the General workflow, you can change all of
the parameters in the Method.

Each of the four workflows changes the sections available in the Method
Explorer. Each 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
Spectrum Peak Identification section and the Database Search > Search
Criteria 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.

BioConfirm methods and layouts

Additional default methods and layouts are provided with BioConfirm
software to use as starting points for creating your own customized
methods for Sequence Matching.
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Workflow Method Layout Method Editor
Section
General default.m Default.xml None
BioConfirm BioConfirm BioConfirm- BioConfirm Workflow
IntactProtein-Default.  IntactProtein-
m MaximumEntropy-
Default.xml
Chromatogram Peak ChromPeakSurvey- Default.xml Chromatogram Peak
Survey Default.m Survey Workflow
MS Target Compound Screening-Defaultm  Screening-Default.xml MS Target Compound
Screening Screening Workflow

Formula Confirmation
and Sample Purity

SamplePurity-
Default.m

SamplePurity-
Default.xml

Formula Confirmation
and Sample Purity
Workflow
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Customize a report template

Customize a report template

Please refer to either the online Help for the MassHunter Report Designer
Add-in 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\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. Clear the Read- only check box. Then, right-click
the copy and click Open from the shortcut menu.

& C:\MassHunter\Report Templates\Qual\A4

File Edit View Favorites Tools Help

Qoack - © - F O search [ Folders [+

Address | C:\MassHunter\Report Templates\Qual\ad

= AcquisitionMethodReport.xlt Agilent_Logo.tif
File and Folder Tasks = x 5j| Microsoft Office Excel Template B 37572

4,290 KB

TIF File

Other Places [ Iy AnalysisReport.xsd

= D File
o Qual
7 KB
) My Documents
[ Shared Documents —] AnalysisRe  print ConfirmProteinCompoundReport....
i My Computer Microsoft erosoft Office Excel Template
i 55 KB ™ Convert to Adobe FDF KB

S My Network Places
BioConfir = Convert to Adobe FDF and EMail

ConfirmSyntheticPeptideCompou...
Microsoft

icrosoft Office Excel Template
KB

Copy to Creative ZEN r
Details

A show Revisions

mpoundReport.xsd
Open With... D File
2 KB
Scan with Norton AntiVirus
¢ (9 winzip » loter_line.gif
96 x 13
Send To » [ File
FormulaCt ¢yt aphic.xlbx
- Microsoft - crosoft Office Excel Template
52 KB opy K8

Graphicxs ~ Create Shortcut aphicFullPage xitx
XSD File Delete crosoft Office Excel Template
5 KB Rename KB

Header_li
1296 x 3

Properties alitativeMethodReport.xltx
ey crosoft Office Excel Template

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.
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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.

N (=P NES - AnalysisReportxltx - Microsoft Excel

Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat

Hil

®

% Process Repart |4 Clear Results ¥z Add Data ¥ Add Graphics %% Add Formatting % Advanced Properties | Validate Design €} @

Custom Toolbars

D27 - £
! A B C D | E E G H |
CMD:Repeat  ItemiD % ) ] i : - ! .
TtemiD  |v|Data Filenam ¥ Sample Nam{~ | Sample Type|~ | Position || Instrument Nan{ ~ | User Nam{ + | Acq Metho{ | IRM Calibration Statt | DA 1!

|CMD:EndRepeat  ItemID

CMD:Repeat ItemID

j‘l IremiD [~Fragmentor Yolt!-| Collision Enerd-| lonization Mod -

13 |1temm [~]plotFile [+

14 3

15 | Integration Peak List

16 D [-[Peak |- [start -[rT [~ [End |~ [Height [-[Area [-[Area % ~[Signal To Noise =]
I [ [ [ [ [ [ Pl

[
ise Measurements
D | - [Noise Type | - [Signal Definiti -~ | Noise Multiplii - [Hoise Value =]

I [ I J
21 Noise Regions
22 [1remip |- [start |- [End =]
23 I [ i
24 [CMD:EndRepeat  ItemID
26
27 |cMD:Repeat ItemID I 1
3({ [emin (] Spectrum Sour{~ ragmentor Yolt.=| Collision Ener¢=| lonization Mode |-
¥ .
[*]spectrum [¥]
" P
T=[m/z = 7z |=[Abund [« [Mame |~ [Formula T=[Ton 1= [Score (DB | = [Hits (DB) =]
[ [ [ [ [ [ [ P
38 |CMD:EndRepeat ItemID
39|
P P L = ES E
4 4 » M| Design - Options ¥ TSI . -
Resdy | ] [T e

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: |AnalysisREpDrtCusb:um|.xltx

Save as fype: |Exu:e| Template (*.xlt)
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