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In This Guide...

Qualitative Analysis Navigator
Program

Qualitative Analysis Workflow
Program

This guide contains information to learn to use your Agilent
MassHunter Workstation Software - Qualitative Analysis with
LC/MS data. Qualitative Analysis has two main programs.

* Qualitative Analysis Navigator - You use this program to
examine chromatograms and spectra and identify ions in
mass spectra. It is especially well suited to manual, ad-hoc
examination of your data.

¢ Qualitative Analysis Workflows - You use this program’s
compound mining algorithms to find evidence for
compounds in your data. You can also use its identification
algorithms to identify unknown compounds based on that
evidence.

Different windows are available in each of these programs. The
following windows are available in both views:

e Method Editor

* Difference Results
e Structure Viewer

* Formula Calculator

¢ Mass Calculator

In this program, you can use the Data Navigator window to
interactively select different spectra and chromatograms. You
can generate formulas or search a library/database for these
spectra.

If you are looking at spectra that you have manually extracted
or that are extracted by the Integrate and Extract Peak
Spectra algorithm, then you want to use this program.

This view provides a compound centric view of one or more
data files. You can look at information on a single compound in
different windows. You change the selected compound in the
Compound List window. You switch between different data files
in the Sample Table.

If you want to use any of the Compound Mining algorithms, you
use this program.
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If you are using either of these programs and decide that you
need to also use the tools available in the other program, that
program can be launched using the Launch menu. You can also
specify which of the currently open data files should be opened
in the launched program.

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 Navigator program.
These tasks are important no matter what data type you are
using.

Exercise 2 Identify spectra

You use the Qualitative Analysis Navigator program to identify
spectra. In the first two sets of tasks, you identify
low-concentration sulfa drugs within a complex matrix and
generate their formulas for both TOF and Q-TOF data. These
tasks can also be performed on Triple Quad data.

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

In these tasks, you learn to set up and run a workflow. To set up
a workflow, you only need to answer a few simple questions and
then run the workflow. After you get your initial results, you
may want to change parameters for some of the algorithms. An
MS-only data file (Q-TOF) is used for illustration, although these
tasks apply to MS/MS data from either a Q-TOF or Triple Quad
as well.

Exercise 4 Find and identify compounds

You use the Qualitative Analysis Workflows program to 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
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on Triple Quad data.

Exercise 5 Analyzing Data Files acquired in All lons MS/MS Mode

The Qualitative Analysis Workflows program can qualify
fragment ions when running the Find Compounds by Formula
algorithm if the data file is acquired in All Ions MS/MS mode.

Reference

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

in B.08.00

The following features apply to both the Qualitative Analysis
Navigator program and the Qualitative Analysis Workflows
program.

Windows 10 and Windows 7 are supported.
Microsoft Excel 2016 is supported.
The menus and windows have been simplified.

The Method Explorer window and the Method Editor
window are combined into one window.

All toolbars have been simplified.

The user interface configuration is set automatically based
on the file or files that are loaded.

Only relevant menus and windows are available, based on
the types of data files loaded.

Database Search and Library Search are combined and run
as a single action. The software automatically runs the
correct action based on your data and the database/library
selected.

You select one of four workflows for Method Automation:
Target/Suspect Screening, Sample Purity, Compound
Discovery, and Custom. In the Qualitative Navigator
program, you can only run the Custom workflow. In the
Qualitative Analysis Workflows program, you can run all of
these workflows.

Additional chromatograms can be extracted when you run a
workflow.

You can run the workflow from the Method menu.

The gray line that used to show the last location that was
clicked is no longer shown in plots. A gray, vertical line
shows the current location in the plot, but when the cursor is
not in that window, the line is removed.

Qualitative Analysis uses the latest version of algorithms
shared with MassHunter Quantitative Analysis program.
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Qualitative Analysis methods and results are backwards
compatible.

BioConfirm features are removed from the Qualitative
Analysis programs.

The following features apply to the Qualitative Analysis
Navigator program.

The Peak Select tool is the default tool for the Chromatogram
Results window.

The Peak select tool behaves like the Range Select tool in that
you can select arbitrary ranges with either tool if the
chromatogram is not integrated. However, if the
chromatogram is integrated and the range you draw overlaps
one or more peaks, then the Peak Select tool selects the RT
range of those peaks.

The Spectrum Preview window is closed automatically.

You can launch BioConfirm from the Qualitative Analysis
Navigator program if BioConfirm is installed.

The following features are available in the Qualitative Analysis
Workflows program.

All features related to finding compounds are in the
Qualitative Analysis Workflows software.

You can select Auto-select compound mining for the
Target/Suspect Screening workflow and the Compound
Discovery workflow.

The Compound Discovery workflow automatically runs the
Compound Identification workflow.

The Find by Fragments algorithm runs on GC/TOF or
GC/Q-TOF data.

You can specify a different report template for each
workflow.

The Score (Frag Ratio) column is available in the Compound
List window.

Cl is supported for GC/Q-TOF All Ions workflow.

You can create a CEF file when you run Fragment
Confirmation with GC/Q-TOF EI data.
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You can overlay the chromatograms from the selected
compounds on the Sample Chromatogram.

The Extract Chromatograms button is available on the
Sample Chromatogram Results window.

You can extract an EIC when you double-click in the
Compound MS or MS/MS spectra.

When you double-click in the Sample Chromatogram, a
compound is extracted and added to the Compound List
window, and the Mining Algorithm is Spectrum Extraction.

The Compound Chromatogram Results window has relative
zooming.

The Sample Table window shows sample information details
and Result Summary. You can edit the sample prep
parameters.

The title bar for the Compound List window shows summary
details.

The Compound List groups columns by their column
category.

The Compound List only has one level.

The Find by Molecular Feature algorithm supports feature
finding of GC/MSD and GC/Q-TOF data.

The Q-Score is included when you create a CEF file with
MFE compounds.

New Qualitative Analysis columns are available in the
Agilent Walkup program.

New Qualitative Analysis columns are available in the Agilent
Data Acquisition for TOF/Q-TOF program.

Before you begin these exercises...

Install the software. See the Installation Guide for
instructions.

Copy the folder named Data from your installation disk in
uncompressed format to any location on your hard disk.
Agilent recommends placing the data in your
D:\MassHunter\Data (or C:\MassHunter\Data) folder.
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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

Basic Tasks for All Data 17
Task 1. Open the Qualitative Analysis Navigator program 17
Task 2. Zoom in and out of the chromatogram 20
Task 3. Anchor a chromatogram 22
Task 4. Change window layouts 23
Task 5. Print an analysis report 25
Task 6. Add an annotation 27
Tasks for MS-Only Data (TOF, Q-TOF or TQ) 29
Task 7. Extract chromatograms (MS only) 29
Task 8. Interactively integrate a chromatogram (MS only) 31
Task 9. Extract spectra from a chromatogram (MS only) 34
Task 10. Add a caliper 41
Tasks for LC/MS/MS Data (Q-TOF and Triple Quad) 43
Task 11. Extract chromatograms (LC/MS and LC/MS/MS) 43

Task 12. Interactively integrate a chromatogram (LC/MS and
LC/MS/MS) 45

Task 13. Extract spectra from a chromatogram (LC/MS and
LC/MS/MS) 50

Tasks for MS and UV Data 61
Task 14. Extract chromatograms (MS and UV) 61

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

System Suitability values (MS and UV) 63
Task 16. Extract spectra from a chromatogram (UV) 66

In these exercises, you explore some of the many powerful capabilities of the
Qualitative Analysis Navigator program for working with TOF, Q-TOF, and TQ

data.
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1 Learn basics of qualitative analysis

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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Learn basics of qualitative analysis 1
Basic Tasks for All Data
Task 1. Open the Qualitative Analysis Navigator 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 a Double-click the Agilent MassHunter + The sulfas_PosMS.d file contains
Navigator program. Qualitative Navigator MS (TOF or Q-TOF) data, and the
Open the data files, B.08.00 icon . sulfas_PosAutoMSMS.d and
sulfas_PosAutoMSMS.d, i sulfas_PosTargetedMSMS.d files
sulfas_PosMS.d and The system displays the Open Data contain both MS and MS/MS
sulfas_PosTargetedMSMS.d in Files dialog box. (Q-TOF) data.
the folder b Go to the folder \\MassHunter\Data + You can get help for any window,
\\MassHunter\Data, or in the or the folder where the example files dialog box, or tab by pressing the
folder where you copied them. are located. F1 key when that window is active.
Make sure that.the .Use current  (mon =
method button is clicked. e [T el e
Make sure that the Load result J{ALL_IONS_MSMS vers
data check box is clear. RN ool
B e,
o e
Q‘i\ File name: “suffas_PosAutoMSMS d” “sulfas_PosMS.d" "sulfas_ ~
Netwerk Files of type: | Data Fies ("d) ~) [ Concel ]
Options
Wi Z:::; T:"‘“”
Figure 1 Open data files when opening software
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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

¢ Press and hold the Shift key while you < If you press the Ctrl key, you can

click sulfas_PosAutoMSMS.d, pick files which are not directly next
sulfas_PosMS.d and to each other in the list.
sulfas_PosTargetedMSMS.d. » What you see in the main window
d Click Open. at this point depends on the
All three data files are displayed in the method, layout, display and plot
Data Navigator window, and 1 to 3 settings used before you opened
chromatograms are displayed in the these files.
Chromatogram Results windaw, * When you click the List mode icon,
e Click the List mode icon in the the background of the icon changes
Chromatogram Results toolbar. to orange.
Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Defautt.m = |

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

BEHES A-MEE 9-0-PRET AMMHDN B EES &

T4 Data Navigator x [\ Chromatogram Results x
(ot by Data Fie T et QEW Y GAOC 2 - LA E S %% A B M - &
= | sulfas_PosAutoMSMSd A

x108 [+ESI TIC MS(all) sulfas_PosAutoMSMS.d
17541
15
1254

=) [l Chromatograms
W f\n = TIC MS(al)
Spectra
Background Spectra

=l |l sulfas_PosMS.d 1
£yl Chrematagrams 0754
I\ = TIC Scan 0.5 E
Spectra 0.25
Background Spectra o
= vl sulfas_PosTargetedWSMS.d %108 [+ESI TIC Scan Frag=125.0V sulfas_PoshiS.d
=l- [yl Chromatograms 741
W\ = TIC MS(al) e
Spectra zl
Backgraund Spectra o
3
2]
1
01 0z 03 04 05 08 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs. Acguisition Time (min) 52
1l M Spectrum Resutts x

2ot QB ¢ A O0C 3 vl BEDL BB b

Figure 2 Qualitative Analysis Navigator main window
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Learn basics of qualitative analysis 1
Task 1. Open the Qualitative Analysis program with multiple data files (continued)
Steps Detailed Instructions Comments
2 Return the main window to the a Ifnecessary, click Configuration >Window + The display and plot settings remain
default layout and method. The Layouts > Restore Default Layout. the same even after you change the
default method and layout are b Click the down arrow next to the layout. These settings are set in
loaded. Maximum Number of List Panes icon Display Options dialog box for each
Make sure you can see all three in the Chromatogram Results Toolbar, type of data. You click the &
chromatograms. and select 3. button in the graphics window to
¢ Click Method > Open. change the display options.
d Selectdefault.m. * If the current method is modified,
e Click OK. you are asked whether or not to
f You may be asked whether or not to save the Method changes.
save method changes. Click Yes or No.
Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m ol e ==
File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help
SEHRS & FEEH 96 FRE AdW ISD A GBS &
7 Data Navigator % /A Chromatogram Results x
[Sot by Data Fie Y ret QFE ¢ A D ;«Lg_,gx,f%%%%&&ummg -5 A
= I sulfas_PosAutaMsMSd ~ . A
= b Chromatagrams x10%  +ESITIC MS(all) sulfas_PosAutoMSMS.d
WA = TIC MSall 15]" 1
Spectra 1
Sgmmens " MMMMMMW
51 B coepmmsariis o AN DA
W/ + TIC Sean x108 |+ESITIC Scan Frag=125.0V sulfas_PosMS.d
Spectra e AJL/L
Background Spectra
=l lw] sulfas_PosTargetedMSMS.d 4 u
=} il Chromatograms 2 1
WIS, =+ TIC MS(all) S ——
;:::;Zum _— xlD: TES\T\C MS(all) Frag=125 0V sulfas_PosTargetedMSMS d Display Options ico“
1
3 MMMNMMMMMMWAMAMMMWMMMAWWMWWWWMW
01 02 03 04 05 06 07 08 09 1 12 13 14 15 16 17 13 13 .
Counts vs. Acguisition Time (min)
1l M Spectrum Resutts
2ot QEE ¢ EAOC - HELD RAERE BB S
Maximum Number of You click the X batton to
List Panes icon lose that windo
Figure 3 Qualitative Analysis Navigator main window with default layout and default method.
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1 Learn basics of qualitative analysis

Task 2. Zoom in and out of the chromatogram

In this task, you become familiar with the zoom in and zoom out features of
the Qualitative Analysis program.

Task 2. Zoom in and out of the chromatogram

Steps

Detailed Instructions

Comments

1 Practice zooming in and out of only
one 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.
Make sure that the Autoscale Y-axis
during Zoom icon, [§]. is not selected
for this step.

Click the right mouse button and drag
over an area on the last peak.

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 &L 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 the check
box for that information in the Data
Navigator window, and the
information is displayed in the other
windows again.

A selected icon has an orange
background color.

You can also use these zoom
features on spectra in the other
plots.
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Learn basics of qualitative analysis 1
Task 2. Zoom in and out of the chromatogram (continued)
Steps Detailed Instructions Comments
2 Practicg zooming in and out on a Tozoominon the.x-axis, move the Horizontal
each aX|§ separately. . cur§or to the x-axis values until a M/J Double Arrow
Zoom in only along the x-axis. horizontal double arrow appears. ETREEE
Hint: With the right mouse With the right mouse button, drag the
button, move the cursor from new cursor from left to right across the
left to right. x-axis values. WJ New cursor
Partially zoom out the x-axis. To zoom out on the x-axis with the appears when you
Hint: Move cursor in opposite right mouse button, drag from rightto "% " rlght_-cllck the
direction. left on the x-axis values. x-axis values.
Completely zoom out of the Click the Autoscale X-axis icon gy to
X-axis. completely zoom out on the x-axis.
Repeat the previous steps for the To zoom in on the y-axis, move the a4 Vertical Double
y-axis. cursor to the y-axis values until a 42 Arrow
vertical double arrow appears. 14
With the right mouse button, drag the 38
new cursor from bottom to top across
the y-axis values. 0525 New cursor
To zoom out on the y-axis, with the o appears when
right mouse button drag from the top 045 you right-click
towards the bottom of the y-axis fes the y-axis values.
values. WEF
0.35.
Click the Autoscale Y-axis icon I to
completely zoom out on the y-axis.
To shift the plot, move the cursor to
either the x-axis or y-axis and drag
with the left mouse button.
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1 Learn basics of qualitative analysis

Task 3. Anchor a chromatogram

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

Task 3. Anchor a chromatogram

Steps Detailed Instructions Comments
» Anchor a chromatogram. a In Data Navigator mark the check * When you set an anchor for a
Show all three chromatograms. boxes for the chromatograms which chromatogram, an anchor icon
Make sure the chromatogram you hid in the previous task. appears in the Data Navigator
viewing listis set to 1. b Make sure the maximum number of window next to the name of the
In the Chromatogram Results panes is set to 1 in the Chromatogram anchored chromatogram.
window, select the second TIC. Results window. + Two chromatograms appear in the
Anchor this TIC. ¢ Inthe Chromatogram Results window, Chromatogram Results window
Scroll through the scroll to see the second TIC and select after you anchor one even though
chromatograms. the second TIC. the viewing list says 1. This now
Clear the anchor. d Right-click inside the chromatogram, means you view one chromatogram
and click Set Anchor. in addition to the anchored
e Use the scroll bar in the chromatogram.
Chromatogram Results window to * You can also right-click the
scroll through the list of chromatogram and click Clear
chromatograms. The second TIC stays Anchor in the shortcut menu.

visible always.
Click Chromatograms > Clear Anchor.

-

/\ Chromatogram Results x

cet QEWC SADC 1 -~ wHAKRL %%%H & = vine -

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

5

4

24

%108 +ESI TIC MS(all) Frag=125.0V sulfas_PosTarostedMSHS.d
2

154
14

m

054

o

01 02 03 04 05 06 07 Qg 09 ] T 12 13 14 15 16 17 18 19 3
Counts vs. Acquisition Time {min)

Figure 4 Anchored TIC in the Chromatogram Results window
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Learn basics of qualitative analysis 1

Task 4. Change window layouts

In this task, you move windows within the main view and create various
window layouts.

Task 4. Change window layout

Steps

Detailed Instructions

Comments

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

Figure 5

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

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

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

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

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

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

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

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

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

* The software has several different
layouts created. You can also try
loading different layouts.

Window repositioning tools
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Task 4. Change window layout (continued)

Steps

Detailed Instructions

Comments

2 Reposition the Chromatogram
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.

+ If you drag the cursor over one of the
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.

+ Torestore a floating window to its most
recent docked position, double-click
the title bar for that window.

+ Click Configuration > Window
Layouts > Restore Default Layout.

+ The cursor must be over one of the
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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Task 5. Print an analysis report

Whenever you want to print an analysis report in the Qualitative Navigator
program after performing any of the tasks in this exercise or the next one, use
these instructions. See “Task 3. Print a compound report (LC/MS - MS

only)” on page 117 for instructions on printing a compound report.

An analysis report can only be generated from the Qualitative Analysis
Navigator program, and a compound report can only be generated from the
Qualitative Analysis Workflows program. An analysis report can contain the
results from extracting and integrating chromatograms, extracting spectra,
searching the database for peak spectra, or generating formulas from peak

spectra.

Task 5. Print an analysis report

Steps

Detailed Instructions

Comments

1 Change the analysis report
selections:

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

If necessary, click View > Method
Editor.

Select Reports > Analysis Report.
Mark the check boxes for any
additional selections you want to print.
Clear any chromatograms and spectra
choices you do not want to print.

[Z Method Editor: Analysis Report x
e fE W ™ - ® PrintAnalysisReport -

Chromatograms Chromatograms
— ] Shaw chromategrams

[7] With peak tables
(et e 7] ith signal to noise results
[= Reports Spectm
Analysis Report [¥] Show spectra
Common Reporting Opti.. ith peak tables

Jith library spectrum

Export

] wiith difference spactrum
General
Method Automation

Figure 6 Analysis Report section in the Method Editor window

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

* 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.

By default, the Method Editor window
is floating. It is visible as a separate
window from the rest of the
Qualitative Analysis Navigator
program. To anchor the window,
right-click the title of the window
and click Floating. You can also
double-click the title bar to anchor or
float the window.
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Task 5. Print an analysis report (continued)

Steps Detailed Instructions Comments
2 Print the report. a You can interactively printthe reportin  + When you click the Run icon [} »
multiple ways: in the Method Editor toolbar or click
From the main menu, click File > Print Analysis Report from the
Print > Analysis Report. shortcut menu in the Method Editor
From the main toolbar, click the window, the report is automatically
Printer icon. printed. The Print Analysis Report

From the data file shortcut menu in
the Data Navigator, click Analysis

dialog box is not opened.
The Runicon () ~ in the Method

Report. Editor toolbar sometimes allows
b Select one or more data files. you to choose an action from a set
¢ Click the Report contents. of possible actions. For example, if
d Mark the Print report check box and you switch to the Reports >
select a printer. Common Reporting Options section
e Mark the Print preview check box. of the Method Editor window, three
f Click the Page orientation. different actions are possible when
g Click the Page size. you click the Run icon. If you click
h Click the OK button. the arrow, a list of possible actions
i Review the report. is shown, and you can choose
j Ifyou want to actually print the report, which action to do. Choosing a
click the Printer button in the toolbar in different action from the list
Adobe Reader. changes the default action. If you
k Close the report. simply click the Run button, the
current default action is performed.
Print Analysis Report (5|
List of opened data files:
g S e e i
sulfas_PosTargetedMSMS.d (@ Al results [] Separate report per data file

@ Only highlighted results

Prirt report

[¥] Print report
Printer name: | <Default> -
Print preview
Page orientation @ Portrait 7) Landscape
Page size: DA @ Letter

Save report

[] Save report

D:\MassHurter\reports

Figure 7 Print Analysis Report dialog box
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Task 6. Add an annotation

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

graphics windows:

¢ Chromatogram Results window

* MS Spectrum Results window

¢ Deconvolution Results window

e UV Spectrum Results window

In the Qualitative Analysis Workflows program

¢ Compound Chromatogram Results window

¢ Sample Chromatogram Results window

¢ Compound MS Spectrum Results window

¢ Compound Fragment Spectrum Results

Task 6. Add an annotation

Steps Detailed Instructions Comments

1 Select the location in the a Inthe Chromatogram Results window, + The cursor changes to a cross-hair.
chromatogram. click the Annotation tool ( )in the You use this cursor to select the

toolbar. exact location to add the
b Move the cursor to the location in the annotation.
chromatogram pane where you want
to add the annotation.
¢ Right-click and then click Add Text
Annotation.

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

d Select the Font style and Font size. Annotate toolbar to select all of the

e Click either Anchored or Floating. If annotations, delete annotations and
you click Anchored, select the options edit annotations.
for the pointer to the text annotation. If + You can move the text of any
you click Floating, you can change the anchored or floating annotation by
relative position. selecting the annotation and then

f Click OK. dragging it to a new location.
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Task 6. Add an annotation (continued)

Steps

Detailed Instructions

Comments

Add/Edit Text Annotation

Properties
Text: The frt pesk
(Fress Crl+Enter or Alt+Enter to add a new line)
Text calor: W Furle A
Orientation degress
Font style: A Font size: 10
Annctation type
@ Anchored
Show pointer
Pointer properties:
Color: ElFoyaBue ~ A
Patiern.  mmmmmmmmmmaa -
eight S —

Pointer head location (the x, y value using the data displayed)
X 032495 min

Y 71462675 (sbundance)

X 033 min
Y: 37592764 (abundance)
© Flogting

Relative X (%) 15.1300

236406619

Relztive Y (%)

Upper left comer of the annotation (the x. y value using the data displayed):

Upper left corner of the annotation relative to the upper left cormer of the canvas

(% calculated using 2y
values from the canvas )

/\ coromatogram Resuits

P ot QR €M OC 1 v EA L %% % B A B Minutes - G
BEEX £

*mﬁ +ESITIC Scan Frag=125.0V sulfas_PosMS.d

.54

the first peak

T

€1 02 03 04 05 06 07 08 09 1
Counts vs. Acquisition Time (min) -

11 12 g b 14 15 186 17 18 18 2

Figure 8

3 Switch back to the Range Select
tool in the Chromatogram Results
window. Delete the annotation
first.

a Clickthe 3¢ icon to remove all
annotations.

b Click the i (Range Select)icon
the Chromatogram Results toolbar.

.

in

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

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

You can switch between five
different tools in the Chromatogram
Results toolbar. Refer to the online
Help for more information. The five
tools are:

Range Select

Peak Select

Manual Integration

Walk Chromatogram

Annotation

28
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Tasks for MS-Only Data (TOF, Q-TOF or TQ)

Perform these tasks with MS data from a TOF instrument and MS-only data
from a Q-TOF or TQ instrument. See “Tasks for LC/MS/MS Data (Q-TOF and
Triple Quad)” on page 43 for tasks dealing with MS/MS data.

Task 7. Extract chromatograms (MS only)

In this task, you extract and merge chromatograms from the original TIC. You
extract an EIC (Extracted Ion Chromatogram) and merge multiple m/z values
into one chromatogram. These steps work in the Qualitative Navigator
program.

Task 7. Extract chromatograms (MS only)

Steps Detailed Instructions Comments

1 Extract and merge extracted ion a Inthe Data Navigator window, clear * You can also extract

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

the check boxes for the data files
except for sulfas_PosMS.d.

To open the Extract Chromatograms
dialog box, click Chromatograms >
Extract Chromatograms or use one of
the options to the right.

chromatograms in one of the
following ways:
Right-click inside the
chromatogram, and click Extract
Chromatograms.
From Data Navigator, highlight

individual masses into one ¢ Inthe List of opened data files, click the TIC Scan for
chromatogram. sulfas_PosMS.d. sulfas_PosMS.d, and then
d Inthe Type list box, select EIC. right-click TIC Scan, and click
e Clear the Integrate when extracted Extract Chromatograms.

check box.

In the m/z value(s) box, 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 use an MS level of either
All or MS.

Note that you can also choose to
have the extracted chromatogram
automatically integrated after
extraction.

You can also extract a
chromatogram from a mass
spectrum.
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Task 7. Extract chromatograms (MS only) (continued)

Steps Detailed Instructions Comments

Extract Chromatograms @
List of opened data files

sulfas_PosAutoMSMS.d

sulfas_PosMS.d Type: |EIC = Integrate when
sulfas_PosTargetedMSMS.d i [ ]A Dextracted A

A MS Chromatogram |Ad\ranced | Excluded Masse5|

MS level: Polarity: A

Scans: [NI scan types kA ]
m/z of interest: Any
miz value(s): 273.09102, 311.08085 A

Merge multiple masses into one chromatogram A

[ ok [ camel

Figure 9 The Extract Chromatograms dialog box

/\ chromatogram Results x

2ot QW € S DC 3 v el LSS K% R & S Mintes -3

x10% +ESI TIC Scan Frag=125 0V sulfas_PesMS.d
741

6

5

=

x10€ |+ES| EIC(273.0910. 311.0809) Scan Frag=125.0V sulfas_PosMS.d
14,

25
2

14
1

05
o

01 02 03 04 05 068 07 08 09 1 11 12 13 14 15 15 17 18 15 2
Counts vs. Acguisition Time (min)

Figure 10  Merged extracted ion chromatograms (EICs) compared to the
original TIC
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Task 8. Interactively integrate a chromatogram (MS only)

In this task, you learn different ways to interactively integrate a
chromatogram, change integration parameters to modify the results and view
the signal-to-noise ratio for each peak. This task is shown in the Qualitative

Navigator program.

Task 8. Interactively integrate a chromatogram (MS only)

Steps Detailed Instructions

Comments

Click the TIC Scan in the Data
Navigator.
* Integrate the sulfas_PosMS.d
chromatogram:
Click Chromatograms > Integrate
Chromatogram.
Highlight the chromatogram. Then,
right-click the chromatogram, and
click Integrate Chromatogram.
In Data Navigator, highlight TIC
Scan in the sulfas_PosMS.d >
Chromatograms section. Then,
right-click the TIC Scan and click
Integrate Chromatogram.

1 Integrate the sulfas_PosMS.d TIC -
chromatogram.

The integration uses the Agile 2
integrator, because that is the
integrator selected in the method
default.m. You can change this
value in the Chromatogram >
Integrate (MS) > Integrator tab in
the Method Editor window.
Different integrators will detect
different peaks. The Agile 2
integrator only identifies the four
largest peaks.

You can click the Integrate
Chromatogram button in the
Method Editor window to integrate.

B )
[.mllafhrlamgltor )(J N corar /\ Chromatogram Results
Sort by Data Fie - ae T rS
sulfas_PosAutoMSMS.d cet QY Y SM4ADC 3 - A S B % B S S Minues =)
= X108
b stilss_PosMSd 74 %108 [+ESI TIC Scan Frag=125.0V sulfss_PosMS d
- v Chromatograms A g
@A [T 61 7 1225
e o1 Assign Random Colors 6
Specta B Choose Defined Color » .
Backarour Show . 1
sulfas_PosTarg [ ’ 4
i 2
2
E eaks i
Extract Chromatograms...
Extract Additional Chromatograms X108 +ESI EIC(278.0310, 311 0809) Scan Frag=125 0V sulfas_PosMS d
Use Highlighted Chromatograms » 1
Integrate Chromatogram 2.5
Integrate and Extract Peak Spectra 2]
Subtract Any Chromatogram
Smooth Chromatogram L
Calculate Signal-to-Noise 1
¥ SetAnchor | 0.54
Clear Anchor
0
A CearResutts 01 02 03 04 05 0 07 08 08 1 11 12 13 14 15 16 17 18 19
X Delets Counts vs. Acquisition Time {min)
Figure 11 Shortcut menu in the Data Navigator and the integrated sulfas_PosMS.d TIC chromatogram
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Task 8. Interactively integrate a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

2 Integrate the extracted ion
chromatogram (EIC) from Task 1.

+ Right-click anywhere in the EIC
window, and click Integrate

Chromatogram.

3 Change the filter parameters for a Click View > Method Editor.
the integrated TIC. b Select Chromatograms > Integrate
Display the Integration Method (MS) to display the Integrator tab.
Editor window from Method ¢ Click the Peak Filters tab.
Explorer for MS data. d Under Maximum number of peaks,
Change the threshold to retain mark the Limit (by height) to the
only the two largest peaks. largest check box, and type in 2.

* You can mark the check box,
Integrate when extracted, in the
Extract Chromatogram dialog box
when you set up for extraction.

* 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.

[ Method Editor: Integrate (MS)

M E @G 9-® - ® hiegateChromatogram ~

x

Integrate (MS) A Fiter on

*) Peak height
Integrate (MS/Ms)
Integrate (UV)

Integrate (ADC) >

Smooth

Exclude Mass(es) Proa fers
Calculate Signal-to-Na...
Additional Chromatogr...
Adpist Delay e Maximum number of peaks

Extraction Data Format Limit (by height) to the largest A
Spectra

Identify Spectra

Reports [

=a  [[integrator [ Sutabity | & Peak Fiters | Resuts]

@ Peak area

[T] Absolute area = 10000

[] Relative area = r.000

ounts

- of largest peak

counts

% of largest peak

2A

Figure 12

4 Reintegrate the chromatogram. a Click TIC Scan in the Data Navigator.

b Click Integrate Chromatogram ( (¥}).

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

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

[\ chromatogram Results

2ot QY € x4 9C 3

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

- e LA TR B % % B M S Minutes -3

'Y

T R

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

1

01 02 03 04 05 0

0391
: /k
,
6 0.7 08 09 1

Counts vs. Acquisition Time (min)

13 14 15 16 1 18 19 2

Figure 13

Integration results with limited number of peaks
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Task 8. 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 the Method
Editor window.

7 Return the peak labels to Retention
Time.

a Click #4 inthe Chromatogram
Results toolbar.

b Click the Chromatogram tab.

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

d Click OK.

e Inthe Method Editor, select
Chromatograms > Calculate
Signal-to-Noise.

f Click the Specific noise regions
button.

g Type0.63 - 0.73 forthe Noise
regions, and click the Calculate
Signal to Noise icon el

+ Press F1 to get help on most
windows and dialog boxes.

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

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

+ESI TIC Scan Frag=125.0V sulfas_PasMS d
Moise (PeakToPeak) = 37407 0000; SNR (1.225min) = 1363
1 12361740 51

54 1180

x108

”-%C
1389

01 02 03 04 05 06 07 08 09

1 11 12 13 14 15 16 17 18 19 2

Counts vs. Acquisition Time (min)

Figure 14

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

b Close the Method Editor window.

a Click #= inthe Chromatogram
Results toolbar.

b Click the Chromatogram tab.

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

d Click OK.

Integrated TIC with Area and Signal-to-Noise labels

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

+ The Default button restores the
default values in this dialog box.
Those values may not be the same
as the values that were selected
when you first opened this dialog
box.
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Task 9. Extract spectra from a chromatogram (MS only)

In this task, you extract a spectrum from exactly where you specify in the
chromatogram. You can extract a spectrum from a specific data point or
extract an average spectrum from an average of multiple data points or ranges.
This task also shows you how to change spectral display options and subtract
the background spectrum.

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

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
Spectra section.

Change the display to show at
least two spectra.

Use the arrow keys on the
keyboard to change the
spectrum displayed in the
Spectrum Preview window.

e

To zoom in to the peak at 0.79 minutes,
right-click the mouse above the peak
at 0.70 min. and drag it to below the
curve at 1.0 min., then release.
On the peak near 0.79 minutes, extract
a spectrum in any of the ways listed in
the Comments column.
When you first extract a spectrum,
the MS Spectrum Results window
appears containing the spectrum,
and in the Data Navigator window,
the type of spectrum and retention
time appear under Spectra.
Click the Zoom Out icon, P in the
Chromatogram Results toolbar.
To open Spectrum Preview, click the
Walk Chromatogram button, .
Zoom into the region between 1.1 and
1.4 min.
On the peak near 1.22 minutes, extract
a spectrum by clicking on the
chromatogram. The spectrum is
shown in the Spectrum Preview
window.
Right-click the spectrum in the
Spectrum Preview window, and click
Copy to Spectra.
The Spectrum Preview window is not
closed.

* When you zoom, make sure the

AutoScale Y-axis during Zoom icon,
[Z] is “on”. The background of the
icon is orange when itis “on”.

+ When the Range Select tool is
selected, you can extract a
spectrum in any of the following
ways:

Double-click the data point in the
chromatogram.

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

* When the Peak Select tool is
selected, you can only extract a
Peak Spectrum (the Extract MS
Spectrum command is disabled).
The only exception is if you
double-click at a retention time that
is outside the bounds of any peak. If
you do, then you get the MS
spectrum at that retention time.
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

Change the display to show at
least two spectra.

Use the arrow keys on the
keyboard to change the
spectrum displayed in the
Spectrum Preview window.

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

* When the Spectrum Preview
window is open, the system
displays any manually-selected
spectrum in the Spectrum Preview

window but the spectrum is not
kept in the Spectra section.

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

[ Agilent MassHunter Qualitative Anclysis Navigator B.08.00 - Defauft.m

% Data Navigator

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

sEHdad A-VMEE 9-0-PRE ALK IFD LHbBRES &

[E=SE=R )

% /\ chromatogram Resutts (zoomed) x

[Sert by Data Fie:

et QB ¥ &A1 v W IAMS K% RBE & = e -4

=) ] sulfas_PosmSd
= ] Chromatograms
Wi+ TIC Sean
Wi/, = EIC(279.0810, 311.0809) Scan
= il Spectra
i Lt = Scan (0791 min) Sub
Wil + Sean frt: 1225 min) Sub
Background Spectra

+ESI TIC Scan Frag=125.0V sulfas_PosMS.d
%106 Noise (PeakToPeak) = 37407.0000; SNR (1.225min) = 136.3

1

[

6

4

2
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Counts vs. Acquisition Time (min)

A Spectrum Preview (zoomed) £
2ot Q¥ SM : -8B =3
x108 +ES| Scan (rt: 1.225 min) Frag=125.0V sulfas_PosMS.d Subtract

=
4 H
3 E= -
g
2 v o o
) 8 &
1 = T o
g t 2
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1l M Spectrum Results x

2ot QB Y ¥ KA QC 2
-MAX &2

%108 +ESI Scan (rt: 0.791 min) Frag=125.0¥ sulfas_PosMS.d Subtract

hoeED %% R k=S

Profile Peak to Pesk

1

0.
x10 +ES| Sean (rt: 1.225 min) Frag=125.0V sulfas_PesMSd Subtract

1

1901625

643.1362

0

350 400 450 500 550 600 650 70D 750 80D 850 9S00 950 1000
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Figure 15

Main window with extracted spectra from both integrated peaks in the sulfas_PosMS.d file
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

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

Delete any existing 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 Spectra to be deleted
(Press Ctrl to highlight more than one
spectra).

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

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

d Click #¥ in the Chromatogram Results
window to zoom out completely.

e Click the Range Selecticon || on the
Chromatogram toolbar.

f Click at the halfway point on the left
side of the last integrated peak and
drag over to the halfway point on the
right.

g Extract the average spectrum using an
option below or in the Comments.

Right-click anywhere in the
chromatogram, and click Extract MS
Spectrum from the shortcut menu.
Click Extract in the Extract
Spectrum dialog box.

\ chromatogram Results

* You can also delete all spectra if you
right-click the Spectra line in the
Data Navigator window and click
Delete.

+ The Spectrum Preview window is
closed automatically when you
switch to the Range Select tool.

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

+ If you no longer want to be
prompted for confirmation each
time you delete a spectrum or
chromatogram, mark the Do not
show this message box again
check box in the Delete message
box.

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

2ot QRBH € K4 DC 2 - HIAAS K% %SB A B Mintes g

+ES| TIC Scan Frag=125.0V sulfas_PosMS.d
x10% |Noise (PeakToPezk) = 37407.0000; SNR (1.225min) = 136.3

541 0281 y}g\_

+ES| EIC(279.0910, 311.0809) Scan Frag=125.0V sulfas_PosMS.d
x10% Noise (PeakToPezk) = 0.0038; SNR (0.791min) = 732641477.6
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Figure 16

Average spectrum extracted from selected range for last peak
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Learn basics of qualitative analysis

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

1

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.

a Click the Chromatogram Results
window title bar. The Chromatogram
Results window becomes the active
window, and the selected area is not
lost.

b 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.

d Release the mouse.

e Release the Ctrl key.

f Extract the average spectrum using
this option or the one on the right:

Double-click inside the selected
range in either peak.

+ 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.

1l Ms Spectrum Resuts
2ot Q¥ ¢ KA DC 2

x108 +ESI Scan (rt: 1.208-1.257 min, 4 scans) Frag=125.0V sulfas_PosMS.d

333.0632

121.0509
1622

144.9820
224.1286

0 2 R

v eE D %% B k=S

6431363
~922,0094

x108 |+ES| Scan (rt: 0.

el

823, 1.208-1.257 min, 8 scans) Frag=125.0V sulfas_PosMS.d

343 136:
5220094

I

0 100 200 2% a0 450

Counts vs. Mass-to-Charge (miz)

750 800 e 900 9k 1000

ol
g

550 600

Figure 17

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

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

Steps

Detailed Instructions

Comments

4 Change the spectral display option
for sulfas_PosMS.d.
Change the digits after the
decimal to one more than the
current setting.
Change back to the original
number of digits.

Click the Display Options icon, #&= ,in ¢
the MS Spectrum Results window.

Click the MS and MS/MS Spectra .
tab.

Set Digits after the decimal to one

more than the current setting for the

m/z values. .
Click the Spectrum Peak Label

Options tab.

Select Abundance as the second M$S
peak label.

Click OK.

Note that the label now shows m/z
with one more digit.

On the Spectrum Peak Label
Options tab, you can clear the
Vertical labels check box if you want
to display labels horizontally.
Changing the digits here affects the
display of m/z values throughout
the program, including in tables as
well as plots.

111 M Spectrum Resutts
2ot QY € XM 00 2

x108 +ES| Scan (rt: 1.208-1.257 min, 4 scans) Frag=125.0V sulfas_PosMS.d

X

v R (%% R k= S

64313628
T 70991.40

%105 [+ES! Scan (rt: 0.775-0.823, 1.208-1 ns) Frag=125.0V sulfas_PosMS.d

|

0 10 150 200 20 30 B0 400 450 500 550

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

60 €0 700 70 800 80 90 %0 1000

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

than the current setting.

Click the Spectrum Peak Label

Options tab.

Select Formula & lon Species as the
second MS peak label.

Click OK.

The label should now show the
original number of digits.
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Learn basics of qualitative analysis 1
Task 9. Extract spectra from a chromatogram (MS only) (continued)
Steps Detailed Instructions Comments
5 Subtract a background spectrum a Under Spectra in Data Navigator, + To set the spectrum to be
every time you extract an MS peak highlight the Spectra to be deleted (Press subtracted when you manually
spectrum. the Ctrl key). extract a spectrum, select the
Delete any scans under Spectra b Right-click the spectra, and click Delete. Manual spectrum background in
in Data Navigator. Click Yes. the Manual Extraction tab. This tab
Extract a background spectrum ¢ Inthe Chromatogram Results window, does not affect the Peak Spectrum
in the region of 0.0 to 0.25 drag the cursor between 0.0 and 0.25 min. that is extracted.
minutes and have it appear in d Right-click the chromatogram, and click * Note that at the end of this process,
the Background Spectrum folder Extract MS Spectrum to Background. all extracted peak spectra will
in Data Navigator. e If adialog box is shown, select the automatically have the designated
Use the current background MS Sulfas_PosMS.d data file and click background spectrum subtracted.
spectrum for subtraction. Extract. + If you want to subtract a
Integrate the chromatogram, f Inthe Method Editor window, click background spectrum when you
limiting the integrated peaks to Spectra > Extract MIS. extract a spectrum manually, you
4, g Click the Peak Spectrum Extraction set the Manual spectrum
Extract a peak spectrum from the (MS) tab. background on the Manual
third integrated peak. h Under Peak spectrum background, Extraction tab in the Spectra >
select Current background spectrum for Extract (MS) section of the Method
the MS spectrum. Editor window.
i Intheleftcolumn, select Chromatograms + As an alternative way to move a
> Integrate (MS). background spectrum to the
j Click the Peak Filters tab. Background Spectrum folder, follow
k Mark the Limit (by height) to the largest these steps:
check box, and type 4. Double-click the selected range
I From the main menu click to extract an averaged spectrum.
Chromatograms > Integrate Right-click anywhere in the
Chromatogram > Entire Chromatogram. spectrum window and click
m Click the Peak Selecticon, ; ,inthe Move to Background Spectrum.
Chromatogram Results toolbar.
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps Detailed Instructions Comments

Extracta peak spectrum fromthe n Select the third integrated peak.
third integrated peak. o 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.

[Z] Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m =
File Launch Edit View Identify Specira Chromatograms Method Actions Configuration Tools Help

BEHE3 A-MEE 9-¢-LRE ADL#H IS5 Sk @Y &

A Data Navigator x /A Chromatogram Results
ot Ceta i J et QBY € AAOC T - HELLEES B%HE & =
£ sulfas_PosAutoMsMS.d
5 SESI TIC Scan Frag=125.0 sulfas_PosMS.d
bl suffas_Posmsad %106 Noise (PeakToPeak) = 37407.0000; SNR (1.226min) = 136.3
=) [l Chromatograms ; s
W v = TIC Scan 654
Wi/ + EIC(278.0910, 311.0809) Scan 64 0.791
? Wspedra The spectrum has the
w Ll + Sean (rt: 0.775-0.838 min) Sub
i " "
9 Backoround Specir A word “Sub” at the end of
WLl + Scan (rt: 0.052-0.245 min
] suas PosTargetsaMshisa the description to indicate
that it had a spectrum
subtracted from it.
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 15 17 18 19
Counts vs. Acquisition Time (min)
E_ Spectrum Identification Results| £} Chromatogram Resu\tsl
[Z Method Editor: Integrate (MS) % 1l Ms Spectrum Results
= BB 9 - ® - (B hntegrateChromatogram ~ 2ot QFE E S5O0 2 v BELD RHBEE LS I
© Chromatograms A - | Integrstor | Sutabity | A Peak Fiters | Resus| X105 +ES| Scan (rt 0.775-0.839 min, 5 scans) Frag=125.0V sulfas_PosMSd Subtract
I | ‘ a 34 &
Integrate (MS) A bkt 25, =]
[gle 2 - 1 2
Integrate (MS/MS) 24 &

Integrate (UV) i3n

14
Integrate (ADC) = | 3 054 = =
smooth 0 ! at

x10% Background +ES| Scan (rt: 0.052-0.245 min. 13 scans) Frag=125 0V sulfas_PosMS d
Exclude Massies)

5] 2
Calculate Signal-to-Naise & = E
a
Additional Chromatogra... A | 3 1< & E
Adjust Delay Ti . 2 85 -w B R
Jjust Delay Time A 2 § § E 5 5 g g g §
Extraction Data Format L 5 3 ER SN
N = |z, | 87 , B8
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Figure 18  Spectrum with background subtracted
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Learn basics of qualitative analysis 1

Task 10. Add a caliper

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

¢ MS Spectrum Results window

¢ Deconvolution Results window

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

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

Task 10. Add a caliper

Steps Detailed Instructions Comments
1 Add the caliper to the peak a Inthe MS Spectrum Results window, + See “Task 9. Extract spectra from a
spectrum created in the previous click the Caliper tool (_l_'_.']_ )in the chromatogram (MS only)” on
task. toolbar. page 34 to extract an MS spectrum.
b Select Profile Peak to Peak for the + The cursor changes to an arrow. You
type of caliper in the Caliper toolbar. use this cursor to select the start
¢ Move the cursor to the location in the and end point of the caliper.
spectrum pane where you wantto add * You can zoom into the range where
the caliper. you want to add the caliper.

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

Task 10. Add a caliper (continued)

Steps Detailed Instructions Comments
2 Modify the caliper to use a a Click the caliper created in the * You can also double-click a caliper
different color. previous step. to start the Delta Mass Caliper
b Click the Caliper Properties button Settings dialog box.
(£ ) in the MS Spectrum Results * You can add multiple calipers to a
Caliper toolbar. The Delta Mass spectrum.
Caliper Settings dialog box is * You can use the icons in the Caliper
displayed. toolbar to select all of the calipers,
¢ (optional) Type the Start X and Start Y delete calipers and edit calipers.
values.
d Select the Text color.
e Select the Font style and Font size.
f Click OK.
g (optional) Delete the caliper.
Click the 3 button in the MS
Spectrum Results Caliper toolbar.
h Switch to the range select tool. Click
the &4 tool in the MS Spectrum
Results toolbar.
Delta Mass Caliper Settings [E3] || 1lLms spectrum Results (zoomed)
Cotper 2ot QEE €|GEADC 2 -l MEDLKB%B%E b = 3
Delta mass 3000657 Profile Peak to Peak -IHAX &
Start X 279.0908 miz Enax 579.1565 mz 4106 |+ESI Scan (rt: 0.775-0.838 min. 5 scans) Frag=125.0V sulfas_PoshS.d Subtract
:::::l:" degree: & 1'? 300.0657
Font style: A Fontsize [ - A i :;
. ||
x10% +ES| Sean (rt: 0.052-0.245 min, 13 scans) Frag=1250V sulfas_PosMSd
:
a
T
250 260 270 280 250 300 310 320 330 340 350 360 370 380 SZEH?SDVDIZWN‘OE:?‘:SS;::S(?32]480 470 480 450 500 510 520 530 540 550 5
Figure 19  Delta Mass Caliper Settings dialog box and the MS Spectrum Results window
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Learn basics of qualitative analysis 1
Tasks for LC/MS/MS Data (Q-TOF and Triple Quad)
Task 11. Extract chromatograms (LC/MS and LC/MS/MS)
In this task, you extract one chromatogram for MS data and one for MS/MS
data in order to integrate the peaks. You cannot integrate the TIC of the
original chromatogram because it contains both MS and MS/MS data.
Task 11. Extract chromatograms (MS and MS/MS)
Steps Detailed Instructions Comments
1 Extract TICs for the MS data inthe a Inthe Data Navigator window, mark * You can also extract
sulfas_PosTargetedMSMS.d data the check box for chromatograms in one of the
file. sulfas_PosTargetedMSMS.d and following ways:
clear the check boxes for the other Right-click the chromatogram,
data files. and click Extract
b Display the Extract Chromatograms Chromatograms.
dialog box, using the option below or From Data Navigator, click
one of the options to the right: Chromatograms > TIC MS(all).
Click Chromatograms > Extract Then, right-click TIC MS(all) and
Chromatograms. click Extract Chromatograms.
¢ In the List of opened data files, click * You can also extract
sulfas_PosTargetedMSMS.d, if chromatograms starting from a
necessary. mass spectrum.
d Make sure the Type is TIC.
e From the MS Level list, click MS.
f Click OK.
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments

Extract Chromatograms IEI

List of opened data filez

sulfas_PosAuteMSMS d : N
sulfas_PosMS.d T TIc ntegrate when
sulfes_PosTargetedSMS d e | vJA B ceraced

[ A WS Chomatogram | Advanced | Excluded Masses |
MS level Ms — <]A Polarity
Scans: [Scan ']A
Scan segment: Any
miz value(s) 279.0910, 311.0809
Figure 20  Extracting an MS chromatogram
2 Extract another chromatogram but a Repeat step b and step c of Step 1. * When you first select EIC, an error
based on a product ion for the b Click EIC as the Type. icon is displayed next to the m/z
MS/MS data. ¢ From the MS Level list, select MS/MS. value(s) box. You specify the m/z
This time choose to integratethe  d From the Scans list, click Product ion. value(s) in step f.
extracted chromatogram. e From the Precursor ion m/z, select + Inthe m/z value(s) text box, you
Extract a Product lon EIC for 279.09100. can also type a range (for example,
279.091 -> 186.03299. f Inthe m/zvalue(s) text box, type 100 - 300).
186.03299.
g Mark the Integrate when extracted
check box.
h Click OK.
e x
2ot QEY ¢ %A 906 - BEALYS % %E & 5w -3

x108 +ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS d

2 x
DM AM\MA M AM}U A A MA{\A}\}\MAMA AU AR, AN

x108 +ESI TIC Sean Frag=125.0V sulfas_PosTargetedMSMS d

| Y Y A

x104 [+ESI EIC Product lon Frag=125 0V CID@18.0 (279.0810iz={) -2 186.0330) sulfas_PosTaroetedhSHS.d
1 | 0387 1

] i .

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

Figure 21  TIC for MS and EIC for MS/MS data compared to the original TIC
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Learn basics of qualitative analysis 1
Task 12. Interactively integrate a chromatogram (LC/MS and
LC/MS/MS)
In this task, you learn different ways to integrate a chromatogram, change
integration parameters to modify the results and calculate the S/N for the
integrated peaks for MS/MS data.
You cannot integrate the original Q-TOF TIC chromatogram because it
contains both MS and MS/MS data, possibly in no particular order.
Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS)
Steps Detailed Instructions Comments
1 Integrate the TIC Scan a Highlight the TIC Scan chromatogram, + Note that the program integrated 4
chromatogram for the and choose from any one of the peaks in the chromatogram.
sulfas_PosTargetedMSMS.d data following commands to integrate the = You select the integrator to use for
file, using any of the options listed chromatogram. MS data in the Chromatograms >
atright. From the menu bar click Integrate (MS) section in the
Chromatograms > Integrate Method Editor window.
Chromatogram. * You select the integrator to use for
Right-click anywhere in the MS/MS data in the Chromatograms
chromatogram window, and click > Integrate (MS/MS) section in the
Integrate Chromatogram. Method Editor window.
In the Data Navigator window, + See “Task 15. Interactively integrate
select sulfas_PosTargetedMSMS.d a chromatogram (UV) and calculate
> Chromatograms > TIC Scan, System Suitability values (MS and
right-click the TIC Scan, and click UV)” on page 63 to learn about the
Integrate Chromatogram. integrator for UV data.
* You cannot integrate the TIC
MS(all) chromatogram. You cannot
integrate a chromatogram that has
both MS and MS/MS data.
2 Change the threshold to integrate In the Method Editor window, click + Press F1 when the Integrate (MS)
fewer peaks. Chromatogram > Integrate (MS) to section is selected to see the online
Change the threshold to retain display the Integrator tab. Help for more information on the
only the two largest peaks. Review the parameters on the integrators.
Integrator tab. * Note the blue triangle that appears
Click the Peak Filters tab. when you change a setting from the
Under Maximum number of peaks, value saved in the current method.
mark Limit (by height) to the largest, When you save the method, the
if necessary, and type in 2. triangles disappear.
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

[Z Method Editor: Integrate (MS) x
@A E H@E 9-® - () htegateChromatogram ~

=a |~ [imtegretor | Sutabity | A Peak Fters |Resuts]
Integrate (Ms) A o —— _
@) Peak height @ Peak area
Integrate (MS/MS)
Integrate (V)
Integrate (ADC) >= counts
Sthooth L 5= 5.0 % of largest peak
Exclude Mass(es) en e
Calculate Signal-to-No... [] Absolute area = 10000 counts
Additional Chromatogr... Relative area 3= [1.000| % oflargest peak
Adjust Delay Time Masimum number of peaks
Extraction Data Format. L Limit (by height) to the largest A ZA
Spectra
1dentify Spectra
Reports &

Figure 22  Peak Filters tab with the Limit (by height) to the largest

check box marked

e Click the (¥} button on the Method
Editor toolbar to integrate currently
selected chromatograms using the
new setting.

3 Reintegrate the chromatogram. * Note that only the two largest

peaks are now integrated.

\ chromatogram Results x
2ot QFY ¢ A 9C 3 - WELKES RB%HRE A

x108 +ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS.d

2411 1
: MMMMWMMWMWMMMWWMMMMWMMW
0

+ESITIC Scan Frag=125.0V sulfss_PosTargetsdMSMSd _ _____
o Yyl
1 ' H

+ESI EIC Product lon Frag=125.0v CID@18.0 (279.0310(z=1] -> 186.0330) sulfas_PosTargetedMSMS.d
sl 0390
0-

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

& Minutes ~ 3

13 14 15 16 17 18 13 2

Figure 23  Integrated TIC MS and MS/MS chromatograms with limited peaks integrated
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions

Comments

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

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

6 Reintegrate the chromatogram

+ 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
> Chromatograms > EIC Product
lon and then right-click the EIC
Product lon and click Integrate
Chromatogram.

a Inthe Method Editor window, click

Chromatogram > Integrate (MS/MS)
to display the Integrator tab.

b Click the Peak Filters tab.
¢ Under Filter on, click Peak height.
d Under Height filters, mark the

Absolute height check box.

e Set 0 counts for Absolute height.

Click the (¥} icon on the Method
Editor toolbar to integrate using the
new setting.

* You select the integrator to use for
MS data in the Chromatograms >
Integrate (MS) section in the
Method Editor window and for
MS/MS data in the Chromatograms
> Integrate (MS/MS) section in the
Method Editor window.

* Only 1 peak is found in the EIC
Product lon.

* The Agile 2 integrator is selected by
default for MS/MS data.

* Note that two peaks are integrated.

x10+ 481 EIC Product lon Frag=125.0V CID@1E.0 (278.0810lz5]] - 186.0330) sulfas_Pos TargeledhSMS ¢
1 | 0,700 !

01 02 03 04 05 06 07

Figure 24

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

08 09 1 11 12 13 14 15 16 17

Counts vs. Acquisition Time (min)

Integrated MS/MS chromatogram with Peak Filter of 0

g Set 10000 counts for Absolute

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

Steps Detailed Instructions Comments

8 Reintegrate the chromatogram h Click the (¥} icon on the Method + Note that only one peak is
Editor toolbar to integrate using the integrated.
new setting.

%104 451 EIC Froduct lon Frag=125 0V CIDE1E (279 0310feg ] 185.0330) sulfos_PosTargeledMSHS o
' 0760 f

1 A

o1 02 03 04 05 08 07 08 09 1 11 12 13 14 15 18 17 18 19 2
Counts vs. Acquisition Time (min)

Figure 25  Integrated MS/MS chromatogram with Peak Filter of 10000

9 Calculate the signal-to-noise ratio a Click #= in the Chromatogram + Make sure the EIC is highlighted
for the EIC of the product ion. Results toolbar, and set the first Peak before you calculate the
Set the first Peak Label to Area label to Area and the second Peak signal-to-noise.
and the second Peak Label for label to Signal-to-Noise. Click OK. * The default Noise definition
the chromatographic peaks to b Inthe Method Editor window in the algorithm is Peak-to-Peak. See the
Signal-to-noise. Chromatograms section, select online Help for information about
Open the Method Editor. Calculate Signal-to-Noise. each Noise definition.
Enter a Desired length for the ¢ Click Automatic noise region * The noise region is drawn in bold in
noise range of 0.5 minutes. detection. the Chromatogram Results window.
d Click the Calculate Signal to Noise * The Automatic noise region
icon (¥ . detection tries to find the region

before the peak unless the
Minimum length noise region
cannot be found before the peak.

+ES| EIC Product lon Frag=125.0V CID@18.0 (2759.0:
«104 |Noise (PeakToPeak) = 0.0027; SNR (0.790min]) = 207

J 20
0

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

> 186.0330) sulfas_PosTargetedMSMS d

Figure 26  Signal-to-Noise results for MS/MS EIC Product lon
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

1

Steps

Detailed Instructions

Comments

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

11 Return the peak labels for
Chromatograms to Retention Time.

12 Delete all chromatograms except
the original.

a Select the Chromatogram > Integrate
(MS/MS) section.

b Click the Restore to last saved values
from file icon ﬁ in the Method
Editor toolbar.

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

d Click the {3} icon.

e Close the Method Editor window.

a Click the Display Options icon, #& ,in
the Chromatogram Results toolbar to
open the Chromatogram Display
Options dialog box.

b Select Retention Time for the first
Peak label and None for the second
Peak label.

¢ Click OK.

a Ifyouselected Sort by Type in the Data
Navigator window, then under
Chromatograms, highlight all the
chromatograms except the original.
Right-click the highlighted
chromatograms, and click Delete.

b If you selected Sort by Data in the
Data Navigator window, then under
the Sulfas_PosTargetedMISMS.d data
file section in Chromatograms,
highlight all the chromatograms
except the original. Right-click the
highlighted chromatograms, and click
Delete

¢ Click Yes if the Delete message box is
displayed.

+ To cancel your changes and restore
the values from the method that is
loaded, click the Restore to last
saved values from file icon in
the Method Editor toolbar.
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Task 13. Extract spectra from a chromatogram (LC/MS and

LC/MS/MS)

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

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

options, and subtract the background spectrum.

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

Steps

Detailed Instructions

Comments

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

Zoom in on the region between
1.15 and 1.35 minutes.

Use the Walk Chromatogram
icon.

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

Click the TIC MS(all) chromatogram
for the sulfas_PosTargetedMSMS.d

data file 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,
and 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. The spectrum for
that time is automatically displayed in
the Spectrum Preview window.

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

* Ifyou click the [g] button

(Autoscale Y-axis during zoom), the
software automatically sets the
Y-axis when you are zooming to
include all of the points in the X-axis
range that you select.

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

The Spectrum Preview window is
opened automatically when you
click the Walk Chromatogram icon.
The spectrum for each point you
click in the Chromatogram Results
window is automatically displayed
in the Spectrum Preview window.
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Learn basics of qualitative analysis 1

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

Steps Detailed Instructions Comments
[\ chromatogram Results zoomed) x
reot QR € G4 D0 oo AT % T B R S Minues - e
%108 |+ESI TIC MS(all) Frag=125 0V sulfas_PosTargetedMSMS d
2
15
1
05
0
1.6 117 118 119 12 1 122 123 124 125 126 127 128 129 13 131 132 133 124
Counts vs. Acquisition Time (min)
Y Spectrum Preview X

vot QEY[AA: -8 =3

%104 +ES| Product lon (rt: 1.204 min) Frag=125.0¥ CID@22.0 (311.0209[z=1] -» ) sulfes_PosTargetedMSMS.4
5

4 s =
2 & 2 i < = 3
2 = AP z g z g 8§ g = o g
=z 8B = = =} =1 5 & S = 5 =
NI | 8= 2 s 5 GEE LR = =
i [g ] i = = = | o I & ¢
70 8 930 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240 250 260 270 280 250 300 310

Counts vs. Mass-te-Charge (miz)

Figure 27 Walk chromatogram to view the MS/MS product ion at 1.204 minutes

Aot toos s - - *  If you want the Collision Energy
2ol QY ¢ X4 OC v el AP B % B B = Minutes -3 .
x10€ |+ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS.d or Fragmentor VOItage In‘:IUdEd
: in the chromatogram title and
1 : the spectrum title, you mark the
o Expanded check box in the
. Chromatogram Display Options
1.16 117 1.18 119 12 121 122 1quum;‘?::«;qwué?nm}n,zri(m\l]zy 128 129 13 131 132 133 1.34 dialog box and in the Ms and
1 Spectrum Preview = MS/MS Spectra Display Options

2ot QFY HA 3 -B = I
X105 +ESI Scan (st 1210 min) Frag=1250V sulfss_PosTargetedMSNS d

dialog box.
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2
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Figure 28  Walk chromatogram to view the MS scan for the peak at 1.210 minutes
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments

+ The AutoScale Y-axis during Zoom
icon, [%].is “on” if the background
of the icon is orange.

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

2 Extract spectra on specific data a
points for the peak at 0.33 minutes
and the last peak of the
sulfas_PosTargetedMSMS.d data
file. c

Click the Range Select icon igsi in the
Chromatogram Results toolbar.

b Click the Zoom Quticon, P in the
Chromatogram Results toolbar. .
To zoom in to the first peak, right-click

After zooming in on the region
between 0.3 and 0.4 min., extract
a spectrum from one of the
peaks (MS) at or near 0.33 min.
and then one of the valleys
(MS/MS), using any one of the
options described under
Comments.

After zooming in on the region
between 1.15 and 1.25 min.,
extract a spectrum from one of
the peaks at or near 1.23 min.
(not the valley yet)

Change the display to show at
least three spectra.

d

the mouse above the peak at 0.3 min.
and drag it to 0.4 min.; then, release.
On a peak near 0.33 min. extract a
spectrum in any of the ways listed in
the Comments column.

On a valley near 0.34 minutes, extract
a spectrum.

Click the Zoom Qut icon, (A, in the
Chromatogram Results toolbar.

Zoom into the region between 1.15 and
1.25 min.

On a peak near 1.23 minutes, extract a
spectrum in any of the ways listed in
the Comments column. (Do not extract
the valley spectrum yet.)

If necessary, click the arrow next to
the Maximum number of list panes
icon in the MS Spectrum Results
toolbar, and select 3.

In the MS Spectrum Results window,
zoom in from 270 to 580 m/Z.

Double-click the data point in the
chromatogram.
Click the data point in the
chromatogram; then, right-click
anywhere in the chromatogram.
Click Extract MS Spectrum. The
Extract Spectrum dialog box is
displayed. Make sure the
sulfas_PosTargetedMSMS.d file
is selected, and click Extract in
the Extract Spectrum dialog box.
+ Note that when you first extract a
spectrum, the MS Spectrum Results
window appears containing the
spectrum, and the type of spectrum
and retention time appear under
Spectra in the Data Navigator
window. All subsequent extracted
spectra appear in both places as
well.

52
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Learn basics of qualitative analysis 1

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

Steps Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m E=m |
File Launch Edit View Identify Spectra Chromategrams Method Actions Configuration Tools Help
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= Spectra 1
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Figure 29  The Qualitative Analysis Navigator program with MS Scan and Product lon spectra from the first
peak and an MS Scan spectrum from the last peak
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1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

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
Spectra folder.

Change the display to show 4
spectra.

Turn off Spectrum Preview.

Figure 30

Click the Walk Chromatogram icon
on the Chromatogram Results

toolbar.

On avalley near 1.23 minutes extract a

spectrum.

Right-click the spectrum the Spectrum

Preview window, and click Copy to

Spectra.

Select 4 for the Maximum number of

list panes in the MS Spectrum Results

window.

Close the Spectrum Preview window.

/A chromatogram Results zoomed)

2ot QW ¥ EM DO 3
10 +ES| TIC MS{all) Frag=125.0V sulfas_PosTargetedMSMS.d
2
15
1
05
0

- A SR T %% % B B A S Minutes -

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

+ With the Spectrum Preview window
open, 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.

1185 119 1195 12 1205 121 1215 122 1225 123 1235 124 1245 125 1255 126

1265 127 137

Counts vs. Acquisition Time (min)

1l MS Spectrum Results

2ot QY € HMDCE 4
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gram
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Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

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

Zoom out.

Use the Range Selecticon on the
Chromatogram toolbar.

Set the range across the entire
peak.

Extract the spectrum, using any
of the options listed.

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

b Click the Range Selecticon
Chromatogram toolbar.
¢ Click at about 1.21 minutes

peak and drag over to about 1.229

minutes on the right.

d Click the down arrow next to the .
Maximum number of list panes icon in

the toolbar, and select 2.

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

&+ |onthe chromatogram.
+ Or, right-click anywhere in the
of the last 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.

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

AchmmﬂoﬂmmRﬁnlﬁ x
2ot QFH ¥ G4 9C 1 - IAMXS R%%%B A S Mue -3
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Figure 31  Averaged spectra extracted from selected range for last peak
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1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

5 Extract spectra that average the
ranges of peaks 1 and 4 together
for the
sulfas_PosTargetedMSMS.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.

/\ Chromatogram Results

2t QY ¥ A DC 1
x108 +ESI TIC MS(all) Frag=125.0 sulfas_PosTargetedMSMS.d
-
15
1
05

el E %% R B S

+ 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 click 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.

&4 Minutes -3
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Figure 32  Averaged MS and MS/MS spectra created from multiple
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Learn basics of qualitative analysis 1
Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
6 Subtract a background spectrum a Under 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 Click Yes in the Delete message box. background spectrum subtracted.
sulfas_PosTargetedMSMS.d. ¢ Extract an integrated MS/MS EIC of * You make the following changes to
Delete any scans under Spectra ions 279.09100 with an m/z range of the Extract Chromatograms dialog
in Data Navigator. 100- 300 (see “Task 11. Extract box.
Extract a background spectrum chromatograms (LC/MS and I
that is the average of a spectrum LC/MS/MS)" on page 43) T": M:Mi:‘r“"“ A
at the start of the peak and a In Method Editor, select Spectra >
spectrum at the end of the peak. Extract (MS/MS). ::Zie‘
Extract a peak spectrum from the Click the Peak Spectrum Extraction Precursor ion miz: 27908100 -A
integrated peaks. (MS/MS) tab, if not visible. mizvaluels)  100-300 A
Under Peak spectrum background, e
click Average of spectra at peak start
and end. * You are extracting any transition
In the Chromatogram Results toolbar, with a precursor ion of 279.09100
click the Peak Select icon. and a product ion between 100 and
Select the peak near 0.8 min. 300.
Right-click and click Extract Peak
Spectrum.
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments
[ Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m
File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help
BEHE3 & Fo-o-RREFALH IS AR BES &
A Data Navigator % /\ Chromatogram Results x
[Sort by Dt i ] eet QB EAOC D - 5
- [ sulfas_PosAutoMSMS.d
Eohn i %108 +ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedhSMS.d
= Iy sulfas_PosTargetedMSMS.d 2
£l | Chromatograms e
w A = TIC MS(all) )
¥ /vy + EIC Product Ion (279.0910 -> 100.0000-300.0000) 1
= vl Spectra
wlilii + Product Ton (rt: 0.771-0.829 min] (279.0910 -> **) Sub 0.5
] Background Spectra al
%103 |+ESI EIC Product lon Frap=125.0) GID@13.0 (279.0910/z=1] -> 100 0000-300.0000) sufes._
1754 b0 2
15 ]
1254 |
1 :
075 '
0.5 '
0254 ]
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o Spectra Spectra to include 424
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1]
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Extraction Data Format & Ayeheie 26
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Figure 33  Product ion (MS/MS) spectra with background subtracted
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Learn basics of qualitative analysis 1
Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
7 Extractan MS/MS EIC Product lon a Right-click the Product lon spectrum.  « You separate multiple m/z values
chromatogram specifying the b Click Extract Chromatograms. with a comma.
product ions 186.03396 and ¢ From the Type list, select EIC. * If you type a single m/z value, then
156.07760. d Clear the Integrate when extracted itis changed to a range
Do not integrate when the check box. automatically by using the Single
chromatogram is extracted. e From the MS level list, select MS/MS. m/z expansion range for this
f Select Any for the Precursorion m/z. chromatogram parameters that are
g Type 186.03396,156.07760 into entered on the Advanced tab.
the m/z value(s) box. * You are extracting a chromatogram
h Mark the Merge multiple masses into that has any precursor ion but only
one chromatogram check box. has the product ion of 186.03396 or
i Click OK. 156.07760.
Extract Chromatograms @
List of opened data files
sulfas_PosAutoMSMS.d I -
:ﬂ:ﬁ:ﬁﬂiﬁmmms_d Type: [EIC I Ll X
A MS Chromatogram |Ad\ranced | Excluded Masse5|
MS level: Polarity:
Scans: [Pmdud ion vl
Precursor ion miz: Any ~ A
miz value(s): 186.03396, 156.07760
[¥] Merge multiple masses into one chromatogram A
[ ok ][ cancel |
Figure 34  Extract Chromatograms dialog box for EIC based on product
ions
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments
/\ chromatogram Results x
2ot QG € SM OC 3 - WILAKL %%%E & & Mne -9
x10% +ESITIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS.d
ol

MMMMW\MMWWWMWMMMMMMMAWMMMM

x10% +ES| EIC Product lon Frag=125.0V CID@&18.0 (275.0910[z=1] -> 100.0000-300.0000) sulfas_PosTargetedMSMS d

1 /L
04
«104 [+E51 EIC Product lon Frag=125.0V (= > 156.0776, 186.0340) sulfas_PosTargetedMSMS.d

" M

01 02 03 04 05 3 07 08 09 i 11 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time (min)

Figure 35  Product lon EIC

8 Extract an MS/MS EIC using the a Inthe MS Spectrum Results window, * A separate chromatogram is

product ion spectra, 279.091-> ** select a range around the 279.09079 extracted for each range in the
from Step 6. peak. spectrum.
b Press and hold the Ctrl key. + The range for the precursor ion is
Select a range around the 186.03301 set to the range (or ranges) selected
peak. in the MS Spectrum Results
d Right-click the spectrum and click window.

Extract EIC > Over Selected Ranges.

/\ chromatogram Results x .
2ot QEY ¢ AMDC 3 - WEALE %N & =M - | Expanded titles are
x10% +ESI EIC Product lon Frag=125.0V (™ -> 156.0776, 186.0340) sulfas_PoesTargetedMSMS.d i enabled n the

Chromatogram Display

251 Options dialog box. The
o Mln AN\«N ’ ]

expanded title includes
x10# |+ESI EIC Product lon Frag=125.0V CID@18.0 {Z?B.IDBI =1] -> 180.1493-193.4501) sulfas_PosTargetedMSMS.d H -
: ; QFD ‘ lonization, Fragmentor

103 | 1]~ ..
5 K voltage and Collision
o ’ : Energy voltage.

%104 |+ESI EIC Product lon Frag=125.0vV CID@128.0 (279.081Qz=1] == 271 5922-288 2182) sulfas_PesTargetedMSMS d

1 £

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 3 |
Counts vs. Acquisition Time (min)

Figure 36  Product lon EIC created directly from the Product lon spectrum
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Learn basics of qualitative analysis 1
Tasks for MS and UV Data
Task 14. Extract chromatograms (MS and UV)
In this task, you extract MS and UV chromatograms from a data file.
Task 14. Extract chromatograms (MS and UV)
Steps Detailed Instructions Comments
1 Extract UV chromatograms (DAD1 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 the chromatogram,
sulfas_PosMS.d sulfas_PosMS.d data file. and click Extract
Delete all chromatograms except ¢ Delete all chromatograms and spectra Chromatograms.
the TIC Scan. except the TIC Scan. From the Data Navigator window,
Extract the DAD1 chromatogram. d Open the Extract Chromatograms highlight the TIC Scan for
Extract the ADC1 chromatogram. dialog box, using the option below or sulfas_PosMS.d. Then,
Change the number of panes one of the options to the right: right-click the TIC Scan and click
visible to 3. Click Chromatograms > Extract 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, select 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 Inthe 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 14. Extract chromatograms (MS and UV) (continued)

Steps Detailed Instructions Comments

Extract Chromatograms =23
List of opened data files
sulfas_PosAutoMSMS.d ‘ .
sulfas_PosMS.d ntegrate when
sulfzs_PosTargeted S5 d Tyee: | QliCenieapas A [ seracted

A Other Chromatograms

Detector:  [DAD1 ~]A Type: [Sgnal ~]A

Figure 37

The Extract Chromatograms dialog box
with Type Other Chromatograms.

/\ chromatogram Results

2ot QRIY € &M
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1

- A S B % KBS Miutes

M =)
+ESI TIC Scan Frag=125.0V sulfas_PosMS.d

L.
‘
DAD1 - A:Sig=272,16 Ref=360,100 sulfas_PosMS.d
DL\WJLM,J\ N
x101 ADC1- A:ADC1 sulfas_PosMS.d
Rocomls, e oo e
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Response us. Acquisition Time {min)

Figure 38  Chromatogram Results window with the original TIC, the

DADT, and the ADC1
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Learn basics of qualitative analysis 1

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

In this task, you learn different ways to interactively integrate a
chromatogram, change integration parameters to modify the results and view
the signal-to-noise ratio for each peak. You also learn how to enable System
Suitability calculations.

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

Steps

Detailed Instructions

Comments

1 Integrate the sulfas_PosMS.d UV a
chromatograms, using any of the

options listed at right. b
Highlight the DAD1 and ADC1
chromatogram. c
Integrate the chromatograms. d

e
f

2 Adjust the delay time so that the a
chromatogram peaks line up.

e =00 .0 =

Highlight the DAD1 and ADC1
chromatograms.
In Method Editor, select
Chromatogram > Integrate (UV).
Select the General integrator.
Select Chromatogram > Integrate (ADC).
Select the General integrator.
Integrate the sulfas_PosMS.d UV
chromatograms, using any of the
following options.
From the main menu, click
Chromatograms > Integrate
Chromatogram.
Right-click the chromatogram, and
click Integrate Chromatogram.
In Data Navigator, highlight DAD1
and ADC1 in the sulfas_PosMS.d >
Chromatograms section. Then,
right-click either chromatogram and
click Integrate Chromatogram.
If needed, highlight the MS
chromatogram and integrate.

In Method Editor, select
Chromatogram > Adjust Delay Time.
Mark the MS1 check box.

Enter 0.325 for the Retention Time.
Mark the DAD1 check box.

Enter 0.272 for the Retention Time.
Click Calculate delay from RT.

Click Adjust Delay Time in Data in the
Method Editor toolbar.

* To highlight these two

chromatograms, click one of them
in either the Data Navigator or the
Chromatogram Results window.
Then, press the Ctrl key and click
the other.

You can specify a different
integrator for the DAD and ADC
chromatograms.

The integration uses the General
Integrator, instead of the Agile 2
integrator selected in the method
default.m.

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

In this exercise, the retention times
for the MS data are adjusted to
match those in the UV trace and so
will not match the unadjusted times
elsewhere in the guide.
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1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

sEHdE3 a-MEE

' Data Navigator

0o - @mE

x /A cnomato

[Sort by Data Fie: W 2e ot
sulfes_PoshutoMSMISd

£1- [ sulfes_Posms S

=)l Chromatograms 5«“»
Wi = TIC Sean

Rz —

o apey  Assian Random Colors i

Spectra 3 Choose Defined Color >

Sackground ¢ Show g

sulfas_PosTarget g o

Expand Rows
Extract Peak Spectrum
Extract MS Pezk Spectrum from UV Peaks
Extract Chromatograms...
Extract Defined Chromatograms
Use Highlighted Chromatograms »
Integrate Chromatogram
Integrate and Extract Peak Spectra
Subtract Any Chromatogram
Smooth Chromatogram
Calculate Signal-to-Noise
& Set Anchor
Clear Anchor
R Clear Results
K Delete

Figure 39

3 Enable system suitability
calculations for UV

/\ Chromatogram Results

x108

x
2ot QRE ¢ A DC 2 - W LAMS B% %S E A S M -3
+ES| TIC Scan Frag=125.0V sulfas_PosMS.d
1 P ] 0738 1}4\
1.178
0 0.1 02 03 04 05 0s 07 08 039 1 11 12 13 14 15 18 17 18 19
Response vs. Acquisition Time (min)

a From Method Editor, select
Chromatogram > Integrate (UV) to

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

Note the blue triangle that appears
when you change a setting from the

chromatograms. display the Integrator tab. value that is saved in the current
b Click the Suitability tab. method. When you save the
Mark Enable system suitability method, the triangles disappear.
calculations.  The algorithms that are used to set
d Select the United States several of the columns in the
Pharmacopoeia (USP). Integration Peak List change,
e Inthe Column void time box, type depending on the selected
0.15. pharmacopoeia. See the online Help
f Inthe Column length box, type 5. for more information.
[Z Method Editor: Integrate (UV) 3
& E fE 9-® - @ DntegrateChromatogram -
O chomatograms & ||| & integetor] A Scitabity | Peak Fiters | Resuts|
Integrate (Vs System suitablity calculations
e i) Enable system suitability calculations A
Pharmacoposia:  [Lnted States Phamacopoeia (USF) _ ~|
Integrate (UV) A
Column void time: 015 A min
Integrate [ADC) A
Column length 54 om
Smooth
Exclude Mass(es) | S
Figure 40  Chromatogram > Integrate (UV) Suitability tab
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Learn basics of qualitative analysis 1
Task 15. Interactively integrate a chromatogram (MS and UV) (continued)
Steps Detailed Instructions Comments
4 Reintegrate the chromatogram. + Select the DAD chromatogram.
* Click the Integrate Chromatogram
icon (¥ on the Method Editor toolbar
to integrate using the new setting.
5 View the system suitability a Click View > Integration Peak List. + The system suitability calculations
calculations. b Right-click the header of the are included in the Integration Peak
Open the Integration Peak List Integration peak list window and click List table.
window. Floating. + These values include k', Tailing
Review the values for the noise ¢ Right-click the column header of any factor, Plates, Plates/M, and
region, and calculate the column that you do not want to see Symmetry.
signal-to-noise ratio for the and click Remove Column. * You can also enable system
integrated peaks. d Right-click any column header and suitability calculations for MS,
click Add/Remove Columns to change MS/MS, ADC and GC
the columns that are visible. chromatograms.
flsPeaks: DAD1 - A:Sig=272.16 Ref=360,100 x
Peak # RT H Area HArea %H Height 8 Max¥ + Width # k' 1 Plates - Plates/M R ResolutionR Symmetry 8 Tailing factor #
» 1 01 o1 207 001 0.18 0042 03 1602 32040 235 05
2 04185 103 2116 061 0.16 0057 02 266 5320 438 314 07
3 0214 045 9.19 048 025 0028 04 1325 26500 03 1 1
4 0272 439 9003 291 3 0089 0.8 815 16300 19 045 17
5 0465 488 100 202 184 01698 2.1 1682 33840 46 018 34
6 0676 031 1653 025 0.05 0095 35 334 6680 22 177 03
7 0735 335 7174 211 176 008 39 4688 93760 06 062 13
8 1172 472 96.71 337 24 0085 6.8 19207 384140 114 0358 135
Figure 41 Integrated Peaks table with system suitability values
6 Restore the settings for the default a To cancel your changes and restore * When you click the Floating
method, and close the Method the values from the default method, command in the shortcut menu the
Editor window and the Integration click the Restore to last saved values second time, the Integration Peak
Peak List window. from file icon ﬁ on the Method List window is docked where it was
Editor toolbar. originally.
b Inthe Method Editor, click the * When you click View > Integration
Chromatograms > Integrate (ADC). Peak List a second time, the
¢ Click the Restore to last saved values window is no longer visible.
from file icon ﬁ. on the Method
Editor toolbar.
d Close the Method Editor window.
e Right-click the title of the Integration
Peak List window and click Floating.
f Click View > Integration Peak List.
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1 Learn basics of qualitative analysis

Task 16. Extract spectra from a chromatogram (UV)

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

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

Steps

Detailed Instructions

Comments

1 Extract spectra on specific data
points for the peak at 0.27 minutes
and the last peak (1.22) 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
Spectra section.

Change the display to show at
least two spectra.

a
b

Delete the ADC1 chromatogram.

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 peak at 0.272 min,
right-click the mouse above the peak
at 0.2 minutes and drag it to below the
curve at 0.31 minutes, and release.

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

To open Spectrum Preview, click the
Walk Chromatogram icon,

Zoom into the region between 1.1 and
1.3 min.

Click the peak near 1.17 minutes. The
spectrum is shown in the Spectrum
Preview window.

Right-click the spectrum, and click
Copy to 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 itis “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
Spectra in the Data Navigator.

* When Spectrum Preview is open,
the system displays any manually
selected spectrum, but it is not kept
in the Spectra section.

+ With Spectrum Preview open,
Qualitative Navigator overwrites the
previous spectrum in the Spectrum
Preview window when you extract a
new spectrum.
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Learn basics of qualitative analysis

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

1

Steps Detailed Instructions Comments
Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m | =N o == |
File Launch Edit View Identify Spectra Chromatograms Method Actions Configuraion Tools Help
BRHE3 A-VMEE 9-¢-FHREF AbH I5yD AR ES &
A Data Navigator x [\ chromatogram Results (zoomed) x
[sotby Dt Fie Jorer @Y ¢lha0e s - W IAKRE B% K A S v -3

# [ sulfas_PosAutoMSMS.d

B[] sulfas_PosMSd x108 +ES| TIC Sean Frag=125.0V sulfas_PesMS.d

112

= v Chromatograms 5
Wl + TIC Scan
I/ DAD1 - ASig=27216 Ref=360100 4
=i v Spectra

Wl by UV (0272 min)

i il UV (1271 min)
Background Spectra
] sulfas_PosTargetedMSMS.d

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

Dy o Gy

™11 132 113 14 135 116 107 138 119 12 121 12 123 124 125 126 127 128 129
Response vs. Acquisition Time (min)

™\ UV Spectrum Results

det QY &M 2

UV (0.272 min) sulfas_PosMS.d

bR =g

od

1

3

mo=Juvu 171 min) sulfas_PosMS.d
0

210 220 230 240 250 260 20 280 250 300 310 320 330 340 330 360 370 320 390

mAU vs. Wavelength (nm)

400

"ﬂ v speetrum Resuits [ifF spectrum preview |

[Z Method Editor: Integrate (ADC)

@ EBE 9-®- @ hiegeteChromatogram -

= Chromatograms Integrator | Peai Fiters | Resuts |

|

Integrator selection

Integrate (MS)
[Agie2 -
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I

Figure 42

Main window with extracted UV spectra from two integrated peaks in the sulfas_PosMS.d file
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments
2 Extract a spectrum that averages  a Highlight the Spectra to be deleted + The Spectrum Preview window is
all UV points within a specified (Press the Ctrl key). closed automatically when you click
range for the last integrated UV b Right-click the selected Spectra, and the Range Select icon |+ |on the
peak for the sulfas_PosMS.d data click Delete. Chromatogram toolbar.
file: ¢ Click Yes in the Delete dialog box, ifit  « You can also extract an average
Delete any existing Spectra. is displayed. spectrum by double-clicking the
Zoom out of the chromatogram.  d Click the Autoscale X-axis and Y-axis selected range in the
Turn off Spectrum Preview. icon ¥ to zoom out completely. chromatogram.

Use the Range Selecticononthe e Click the Range Selecticon |i+#|onthe + You can change whether or not you
Chromatogram toolbar. Chromatogram toolbar. are asked to confirm every time you
Set the range from the halfway ~ f Click at the halfway point on the left delete a chromatogram or spectrum
point on the left to the same side of the last integrated peak in the by using the Message Box Options
point on the right of the peak. DAD1 chromatogram and drag over to dialog box. This dialog box is
Extract the spectrum, using any the halfway point on the right. displayed from the Tools >
of the options listed. g Extract the averaged spectrum using Message Box Options command.
the option below or on the right. * The Extract Spectrum dialog box is
Right-click anywhere in the range of only shown if more than one data
the peak, and click Extract UV file is loaded.

Spectrum from the shortcut menu.
Click Extract in the Extract
Spectrum dialog box.

/\ chromatogram Results x

cet QEY € A - LA S %R B A M - &

%108 +ESITIC Scan Frag=1250V sulfas_PosMS d

0738 1172 1
= 0272
25] 0.465

DADT - ASig=272.16 Ref=360,100 sulfes_PosMS.d
ogz 0.485 075
0100 0214 0676

172

6 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19
Response vs. Acquisition Time (min)

"\ YV Spectrum Results x
2ot QY Sha 2 -HER B3

€107 [UV (1.162-1.188 min) sulfas_PosMS.d
154

1]

054

o4

2o 250 2% 2i0 260 200 20 280 280 20 3o o o b ¥ ¥ 3 0 d 4o
mAU vs. Wavelength (nm)

Figure 43  Average spectrum extracted from selected range for last peak
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Learn basics of qualitative analysis 1
Task 16. Extract spectra from a chromatogram (MS and UV) (continued)
Steps Detailed Instructions Comments
3 Extract a UV peak spectrum in a Under Spectra in Data Navigator, + Extracted peak spectra are always
sulfas_PosMS.d. highlight the Spectra to be deleted. put into either the UV Spectrum
Delete any scans under Spectra b Right-click the spectra, and click Results window or the MS
in Data Navigator. Delete. Spectrum Results window, even if
Integrate the DAD1 ¢ Click Yes. the Spectrum Preview window is
chromatogram. d Highlight the DAD1 Chromatogram. open.
Extracta peak spectrumfromthe e Click Chromatograms > Integrate If you extract a peak spectrum from
third integrated peak. Chromatogram. a UV chromatogram, the peak is
f Click the Peak Select icon in the placed in the UV Spectrum Results
Chromatogram Results toolbar. window.
g Click the integrated peak at 0.272 If you have an area selected in the
minutes in the DAD1 chromatogram. chromatogram, you can integrate
h Right-click the peak and click Extract either over the Entire
Peak Spectrum. Chromatogram or Over Selected
Ranges.
[\ Chromatogram Results x
2ot QEY € 5M 3 - WILKE %% B S M -3
x108 +ESITIC Scan Frag=125.0V sulfas_PosMS.d
1 0738 1Kz 1
2: 5 0.485 N J }
> 1172
: A
0 01 02 02 04 05 06 07 Re_DsgcnseDyZ :@ql\smcn‘ﬁm(:nﬁ) 13 14 15 16 17 18 19
% Uy spectrum Resuts x
2ot QW Sa 2 - HEe B g
UV (0.206-0.317 min) sulfas_PosMS.d Subtract
D; \_/X_’w‘w
086
04
02
0
210 220 230 240 250 260 270 280 Z:;EU vsB?zﬂy{;gﬂDgth(ﬁ? 330 40 350 3e0 IO /0 390 400
Figure 44  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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1 Learn basics of qualitative analysis
Task 16. Extract spectra from a chromatogram (UV)
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Exercise 2
Identify spectra

Tasks for MS-Only Data (LC/MS - TOF, Q-TOF or Triple Quad) 72
Task 1. Integrate and extract peak spectra (LC/MS - MS only) 72
Task 2. Generate formulas and identify spectra (LC/MS - MS only) 75
Task 3. Print an analysis report (LC/MS - MS only) 80

Tasks for MS/MS Data (LC/MS - Q-TOF or TQ) 82

Task 1. Extract Precursor and Product lon spectra (LC/MS - MS and
MS/MS) 82

Task 2. Identify with LC/MS spectra (LC/MS - MS and MS/MS) 86
Task 3. Print an analysis report (LC/MS - MS/MS) 90

You use the Qualitative Analysis Navigator program to identify spectra. In the
first two sets of tasks, you identify low-concentration sulfa drugs within a
complex matrix and generate their formulas for both TOF and Q-TOF data.
These tasks can also be performed on Triple Quad data.

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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2 Identify spectra

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

Task 1. Integrate and extract peak spectra (LC/MS - MS only)

You can integrate a chromatogram to identify peaks in the data. You then can
extract a peak spectra from each peak.

Task 1. Integrate and extract peak spectra (LC/MS - MS only)

Step Detailed Instructions Comments
1 Open the sulfas_PosMS.d a Double-click the Agilent MassHunter + You can get help for any window,
chromatogram. Qualitative Navigator dialog box, or tab by using the F1
Restore the default layout. B.08.00 icon . key when that window is active.
= =

b Select the sulfa_PosMS.d data file in
the example data file directory. Clear
the Load result data check box (if
available) and click Open.

¢ Click Configuration > Window

Layouts > Restore Default Layout.

Click Method > Open.

Selectdefault.m.

Click OK.

You may be asked whether or not to

save method changes. Click Yes or No.

h Click the Range Select tool in the
Chromatogram Results toolbar.

o = o o

/\ Chromatogram Results 4
2ot QE W € SA 2 -[E:]‘;A,mfm,%%%;g Vel Minutes -1 Range Select tool

%108 |+ESI TIC Scan Frag=125.0V sulfas_PesMS.d

B T

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

Figure 45 The TIC chromatogram
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Identify spectra 2

Task 1. Integrate and extract peak spectra (LC/MS - MS only) (continued)

Step Detailed Instructions Comments
2 Integrate and extract peak spectra. a Integrate and extract peak spectra * You can change integration
using one of the following options: parameters in the Method Editor.

Click Chromatograms > Integrate  Four major peaks are found.
and Extract Peak Spectra.
In the Data Navigator window,
right-click the TIC Scan and click
Integrate and Extract Peak Spectra.
In the Chromatogram Results
window, right-click and click
Integrate and Extract Peak Spectra.
b Select 4 in the Maximum number of
list panes in the MS Spectrum Results
windows.
¢ Click the Autoscale Y-axis during
Zoom icon, [E].inthe MS Spectrum
Results toolbar.
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2 Identify spectra

Task 1. Integrate and extract peak spectra (LC/MS - MS only) (continued)

Step Detailed Instructions Comments

] Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Defauft.m =R
File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help

SEHE3 HA-VMEEF 9-¢-LBRZT AdM IS LR EHKS B

T4 Data Navigator x /\ chromatogram Resuits x

[ Sort by Data File Y eet QE W ¢ Moz - e DA %% % M B Mines -3

v sulfas_PosMSd
£ ) Chromatograms %106 [+ESI TIC Sean Frag=125.0V sulfas_PosMS.d
WA\ = TIC Scan es 1225
=) vl Spectra 5 N
| g 07
w1l i+ Sean (t: 0309-0373 min) | 55
Wkl + Scan (rt: 0.502-0.582 min)
wiLli = Sean (rt: 0.775-0.839 min) g
Wil + Sean (rt: 1.208-1273 min) 45
Background Spectra 4 0325
35
3
25
0518
2
15
1
05
01 02 03 04 05 06 07 08 09 i 1112 13 14 15 16 17 18 19 2
Counts vs. Aequisition Time (min}
11l M5 Spectrum Results ®
cat QY € a4 -l M ELD R%%RE k=S
MS Spectrum Results
%108 [+ESI Scan (rt: 0.309-0.373 min, 5 scans) Frag=125.0V sulfas_PosMS.d
2 m2g2H 8 =g 28 I g
e Rgg=Z 88 §g g8 F g
s ¥52- &8 & Bgg 28 5 2 g
o 3 S5 T8 8 F T8 T 2 8 B &
x108 +ES| Scan (rt: 0.502-0.582 min, € scans) Frag=125.0V sulfas_PosMS.d
25 o 2 mTs g o sgBo© = =
E EEZBER GSBEE £ g g
5 B 8= 5 Z8Ea 5 2 g
= cEE ¥ X HELS S ] ]
0 = e =L s g 2% R & ®o| =)
%107 +ESI Sean (rt: 0.775-0.838 min, 5 scans) Frag=125.0V sulfas_PosMS.d

x24.1281

/

x107 +ES| Scan (rt: 1.208-1.273 min, 5 scans) Frag:

1
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Figure 46 Integrate and extract peak spectra in sulfas_PosMS.d
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Identify spectra

2

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

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

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

Step

Detailed Instructions

Comments

1 Generate formulas for each
extracted spectra.
View the Spectrum Identification
List.
Close the MS Spectrum Results
window.

Hint: To obtain the same results as in
Figure 47 on page 76, make sure you
have selected Common organic
molecules as the Isotope model.

a
b

d

Click View > Method Editor.

Click Identify Spectra > Generate
Formulas.

Click the Limits tab.

Mark the Maximum number of hits
per charge carrier check box.

Click the Charge State tab, and select
Common organic molecules as the
Isotope model.

In the Data Navigator window, click
Spectra to highlight all of the spectra.
Click the Identify > Generate
Formulas from Spectrum Peaks
command or the (¥} Generate
Formulas from Spectrum Peaks icon.
If necessary, click the Spectrum
Identification Results icon, K, or
click the View > Spectrum
Identification Results command.

In the Spectrum Identification Results
toolbar, hide any empty columns. You
can click the Hide any currently Empty
Columns icon, [ or click Remove
Column in the shortcut menu,

Close the Method Editor window.
Click the Spectrum Display Options
icon, #= inthe MS Spectrum Results
toolbar.

Click the Spectrum Peak Label
Options tab.

Clear the Vertical labels check box.
Click OK.

+ By default, the Spectrum
Identification Results window is
tabbed with the Chromatogram
Results window. Click the tab at the
bottom of each window to switch
between these windows.

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

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

* You can move a column by dragging
the column header.

* You can delete a column by clicking
Remove column in the shortcut
menu.
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2 Identify spectra

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

Step Detailed Instructions Comments

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

file Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Teols Help
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(IC5 HE ([C10H CI 4 02 SJH)+ (IC30 HT 5 SlH)+
can change the labels . I O

775-0.839 min, 5 scans) Frag=125.0V sulfas_PosMS.d

in the MS and %105 +ESI Sean (it L

MS/MS Spectra 1 .. f e
Display Options 1108 <21 Sean 12061 27 min, 5 scans) Frage1250V sufss_PeshiS d
dialog box. '

(IC22 H22

450 500 550 600 650 70D 750 800 850 S0 S50 1000
Counts vs. Mass-to-Charge (mz)

Figure 47  Generate Formula results for one spectrum (rt: 0.309-0.373) in sulfas_PosMS.d
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Identify spectra 2

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

Step Detailed Instructions Comments

2 Setthe parameters for the a Inthe Method Editor window, click + The software automatically does a

Library/Database search.
Clear the Search criteria.

Identify Spectra > Identification
Workflow.

database search or a library search
depending on whether or not a

b Select the Default.csv row in the table. spectrum is part of the

¢ Click Remove. database/library entry.

d Click the Add button. + By default, the maximum neutral

e SelectSulfas_AM_PCDL.cdb. mass is 1000. If you want to

f Click Open. calculate formulas for higher

g Enter 40 for the Score (rev) in the neutral masses, then you modify the
table. Maximum neutral mass for which

h Click Always under Generate formulas should be calculated
formulas. parameter on the Limits tab. As this

i Click Database Search Settings. number increases, it takes longer to

j Review the parameters. run the Generate Formulas

k Click Library Search Settings. algorithm.

| Clear the Instrument type check box.

m Clear the Collision energy check box.

n Click the Generate Formulas section.

o Click the Limits tab.

p Mark the Maximum number of hits
per charge carrier check box.

@ Method Editor: Identification Workflow x I? Method Editor: Library Search Settings x

SE ¥) ~ (% ~ () Identify Selected Spectra =
= ( y P

Chromatograms A | (7] Identfy by - Library / Database search

Chromatograms A

Spectra Library / Database

= Identity Spectra

Score fwd)  Score frev) |

B o vt T 0 |

Spectra

= Identify Spectra

Tdentification Workflow Identification Workflow A

4 Instrument type
Database Search Settings = = Database Search Settings ] Collision energy o 2w -

A lemave "
Ubrary Seoensettings A UeraySeachsettings A&
Generate Formulas 5 vk R Mrcie | dides e Generate Formulas Search aiteria (L, xmi)
() Stop at first library / database match

Reports Reports [#] Enable screening [¥] Adjust score

Maximum hits per compound

Method Automation A )
[ Identify by - Formula generation 4

Method Automation 4

(2 BB 9 - ™ - (B SearchLibrary /DB for Selected Spectra ~

Search Citeria | RT Sconng | Peak Fiters | Tolerances

Search rtera ( cdb)
Restrict spectral comparison based on

[ lonization mode

Figure 48

Identification Workflow section and Library Search Settings > Search Criteria tab

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS$S

77



2 Identify spectra

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

Step Detailed Instructions Comments

3 Do alibrary/database search for a In the Data Navigator window, click
spectra 1 to 4. Spectra.
b Click Identify > Search Library/DB
for Spectra in the main menu or the
(¥} Search Library / DB for Selected
Spectraicon.
¢ Close the Method Editor window.

4 Modify the columns that are visible a Right-click the Spectrum Identification + Inthe Add/Remove Columns dialog

in the Spectrum Identification Results window and click box, you can click the header of the
Results window. Add/Remove Columns. Column Name column twice to sort
b Mark the check box next to the CAS the columns according to the
value and click OK. Column Name.
¢ Clickthe = arrow next to the first + The second level of the table (the
result (the first column is Best). The first column in this level is Species)
arrow changesto a4 whentherowis shows the ion species for this
selected. result. The third level of the table
d Clickthe = arrow next to the first (shown in pink) (the first column in
row in the second level of the table this level is Height (Calc)) shows
(the first column is Species). the isotopes for the first ion
species.
j}_jSpedmm]dentiﬁca‘lion Results: + Scan (rt: 0.309-0.373 min) x
B G R R @
Best TR IDSource ¥R  Formula WA Spedes TR m/z ¥4 Score VR Diff [ppm) 74 Score (MFG) T8 CAS 78 =
a p {:) DBSearch-MFG (9 H10 N4 02 52 (M=+H}+ (M+Naj+ 271.0321 293.0140  99.08 -1.04 99.1 M =

Species V4 my/z 74 S5core (iso. abund) 7 48 Score (mass) ¥ 4 Scare (MS) ¥ 4 Score (MFG) ¥ 7 43 Score (is. spacing) W 4 Height W 4 Ion Formula
4 (M=H}= 2710321 9793 9933 99.06 99.1 99.39 3902299 CO9HIINAOZS

Height (Calc) ¥4 Height Sum?% (Calc) 7 4 Height % (Calc) ¥ 8 m/z (Calc) ¥ -8 Diff (mDa) 7 4 Height ¥ -9 Height % 7 4 Height Sum % T4 m/z 7

386026.7 812 100 2710318 03 3902299 100 821 271.032
500958 105 13 272.034 0.2 48289.1 124 10.2 272,034
391423 82 101 273.0286 -0.2 36745.3 94 77 273.028

Species V4 m/z TR Score fiso. abund) ¥ 8 Score (mass) ¥4 Score (MS) W48 Score (MFG) ¥ 7 -8 Score (iso. spacing) 748 Height -8 Ton Formula

(M+Naj+ 293014 9747 99.58 99.05 95.04 99.87 2678973 (C9HION4NaC
Best W8 ID Source W Formula e Species VR m/z W R Score ¥ VW 8 Diff (ppm) ¥ R Score (MFG) VB CAS T8
@ MFG {9 H7 N3 02 52 (M=NH4)+ 2710321 49.55 -11 99.1
() MFG C13 H17 N2 (M= Na)+ 2241283 4946 0.02 98.93
) MFG CITH2ON7 Q754  (M+H)+ 563.0380 4945 017 939
) MFG C17H17 NeO7 54  (M+=NH4)+ 563.0380 4945 018 98.9 E
4 il 3

Figure 49  Results for Database Search and Generate Formulas for Spectrum 1 in sulfas_PosMS.d
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Identify spectra 2
Task 2. Generate formulas and identify peaks (LC/MS - MS only)
Step Detailed Instructions Comments
5 Review the results for the a Inthe Data Navigator window, click + The spectrum at 0.791 also contains
spectrum at 0.791. the Scan (rt: 0.775-0.839) spectrum. library search results. These results
b Right-click the Spectrum Identification are shown in the table with the
Results window and click yellow background.
Add/Remove Columns. + The ID Source shows which
¢ Mark the check box next to Score algorithms were used to create the
(Lib), and click OK. result. The ID Source for the first
d Click the arrow next to the first result is confirmed by Database
result (the first column is Best). The Search, Library Search, and
arrow changesto s whentherowis Molecular Formula Generation.
selected.
e Click the arrow next to the first
row in the second level of the table
(the first column is Species).
f Review the results shown in the table
with the yellow background (the first
column is CE). This table shows the
library search results.
J},‘&Spectmmldentiﬁntion Results: + Scan (rt: 0.775-0.839 min) x
Y ar &8 &
Best TR ID Source a Formula TR Species VR m/z ¥ Score ¥ VR Diff (ppm) ¥ R Score (Lib) ¥ R Score :MFlSjl?I
4a p {5) DBSearch-LibSearch-MFG  C12 H14 N4 025 (M+Na)+ (M+H)+ 3010732 279.0908 8745 0,65 63.2 99.58 =
Species WA m/z VB Score (jso. abund) W R Score (mass) W B Score (MS) W R Score (MFG) ¥ W B Score iso. spacing) W 4 Height W 8 Ion Formulz
4 (M=+Na)+ 3010732 9903 99.73 99.56 99.58 99.85 233028 C12 H14 N4 Na
Height [Cale) 748 Height Sum3s [Calc) ¥R Height 3% (Calc) 7 4 myz [Calc) 7 4 Diff (mDa) T 4 Height ¥ -8 Height 3% W7 -8 Height Sum 3% 78 m/z T
2311304 823 100 301073 02 233028 100 83 301073
35758.1 127 155 3020756 01 34594 148 123 302075
13883.7 48 6 303.0711 -01 132102 5.7 47 303.071
Species WA m/z VR Score (iso. abund) ¥ R Score (mass) W B Score (MS) W R Score (MFG) ¥ W R Scare [iso. spacing) ¥ R Height 7 R Ion Formulz
(M=H)+ 279.0908 99.08 99.32 99.25 99.21 983 16334906 C12 H15N402
CE W MName T -RForward Score W Lib/DB R Notes W 4R Mum Peaks T4 1
10 Sulfamethazine 35.51 D:\MassHunter\PCDL\Sulfas_ AM_PCDLcdb  Pesticide: Veterinary drug; Chemotherapeutic & p
Best W& ID Source 8 Formula va Species T8 m/z VR Score™ W B Diff (ppm) ¥ = Score (Lib) ¥ Scare (MFG)
) MFG C12H11 N3 025 (M=NH4= 279.0908 3307 06 99.21
[ MFG C12H17NO3 (M=H}+ 2241281 3289 07 98.67 E
1 il v
Figure 50  Results for Library Search/Database Search and Generate Formulas for Spectrum 3
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2 Identify spectra

Task 3. Print an analysis report (LC/MS - MS only)

You generate a report for each of the spectra found in “Task 1. Integrate and
extract peak spectra (LC/MS - MS only)” on page 72 and identified in “Task
2. Generate formulas and identify spectra (LC/MS - MS only)” on page 75.

Task 3. Print an analysis report (LC/MS - MS only)

Step Detailed Instructions Comments
1 Change some of the selectionsin  a Click View > Method Editor. » These check boxes allow you to
the method for analysis reports: b Select Reports > Analysis Report. specify what information to include
Turn on including the library ¢ Mark the With library spectrum check in a report if it is available. If the
spectrum. box. 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.
|Z] Method Editor: Analysis Report x
@ EBE 90 ® PrintAnalysisReport ~

Chromatograms A |=|| Chromatograms
—— Show chromatograms

[F] Whith pesk tables
=TI [E] With signal to noise results
Identification Workflow A& Specim
Database Search Settings @ Show spectra
Library Search Settings A | [7] wiith peak tables
Generste Formuias |7 [¥7] Wit library spectrum 4
Combine Idertification.. ] with difference spectrum
[= Reports |
Analysis Report A
CommonReporting Op...
Export
General E

Figure 51  Analysis Report section in the Method Editor
2 (optional) Choose a different a Inthe Method Editor window, click + Several different report templates
compound report template. Reports > Common Reporting are included with the software.
Options. * Ifyou select Microsoft Excel for
b Click Use PDF-based reporting. reporting, you can customize a report

template using Excel and the Report
Designer add-in. See “Customize a
report template” on page 186.
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Task 3. Print an analysis report (LC/MS - MS only)

Identify spectra 2

Step

Detailed Instructions

Comments

Chromatograms A
Spectra

|=J Identify Spectra

Identification Workflow A
Database Search Settings
Library Search Settings A
Generate Formulas A
Combine Identification Res...

= Reports

Apalysis Report A

Common Reporting Options
Export
General

Method Automation A

@ Methed Editor: Commen Reporting Options

& EREE 9-®- (B PintAnalysisReport -

_ If you click Use Microsoft Excel for
Tempiates |Opsons| reporting, you can use Excel and the
- Report Designer add-in to customize any of
< el T B e the templates that have the extension

@ Use PDF-based reporting

Report template folder

D:‘\MassHurter\Report Templates'Qual’B.08.00%en-U

Report templates
Analysis report template :

m

[AnaysisReport st

Qualitative methed report template :

[QualddiveMe{hudRepurt.xsh

Acguisition method report template :

[AcaMeinodReport rdic

Figure 52

3 Print the report.

o

4 Close the data file without saving a

results.
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Common Reporting Options section in the Method Editor

Click File > Print > Analysis Report.
The Print Analysis dialog box opens.
If you click the arrow in the [E) icon
and click Print Analysis Report, the
report is printed, and the dialog box is
not opened.

Mark the Print preview check box.
Click OK. Examine the report.

Click the Close Print Preview icon.

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

XLTX.

If you click Use PDF-based reporting, you
cannot customize the template.

You cannot customize the acquisition
method report.

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

See the online Help or the Report
Designer Training DVD for
additional information.

81



2 Identify spectra

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

Task 1. Extract Precursor and Product lon spectra (LC/MS - MS

and MS/MS)

If you have a compound of particular interest that you want to identify in an
Auto MS/MS data file and you know the m/z of an ion in the spectrum, you can
follow these steps to get the MS/MS spectrum of that compound.

Task 1. Extract Precursor and Product lon Spectra (LC/MS - MS and MS/MS)

Step

Detailed Instructions

Comments

1 Open the TIC for the
sulfas_PosAutoMSMS.d data file
and select a range from 0.2 to 1.3
minutes.

Use the General workflow.
Highlight a range from 0.2 to 1.3
minutes.

82 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS

If the program is not open, double-click
the Mass Hunter Qualitative Analysis
Navigator icon. Otherwise, click File >
Open Data File.

Click the sulfas_PosAutoMSMS.d
data file in the example data file
directory, and click Open.

Click Configuration > Window
Layouts > Restore Default Layout.
Click Method > Open.

Select default.m, and click OK.

If you are asked whether or not to save
the Method changes, click either Yes
or No. If you just did the previous tasks
in this guide, click No.

Click the Range Select tool in the
Chromatogram Results toolbar, if
necessary.

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

* A blue triangle is automatically
shown in the Adjust Delay Time
tabs in the Method Editor when you
open this data file. This data file
also contains DAD and ADC data.
You may ignore these blue triangles
unless you want to enter a delay
time.



Identify spectra 2
Task 1. Extract Precursor and Product lon Spectra (LC/MS - MS and MS/MS)
Step Detailed Instructions Comments
/A chromatogram Results x
2ot QEIE € [ 4 v ol A S B % % B L = Miues -3
x10€ |+ESI TIC MS(all) sulfas_PosAutoMSMS 4
17541
154
1254
=
0754
05
0254
> 01 02 03 04 05 08 07 08 09 1 11 12 13 14 15 15 17 18 19 2
Counts vs. Acquisition Time (min)
Figure 53  Zoomed range for TIC chromatogram of sulfas_PosAutoMSMS.d data file
2 Extract an MS/MS EIC. a Click Chromatograms > Extract * You can instead right-click the
Chromatograms. Chromatogram Results window and
b Select EIC for the type. click Extract Chromatograms.
¢ Select MS for the MS level. * This chromatogram shows the
d Type 279.1 for the m/z value(s). approximate retention time range
e Clear Integrate when extracted. where the compound seems to be
f Click the Advanced tab. eluting.
g Select Symmetric (m/z) for the
Single m/z expansion for this
chromatogram.
h Click OK.
Extract Chromatograms =
List of opened data files
sulfas_PosAutoMSMS.d
o —] Ve
A MSChromatogram | & Advanced | Excluded Masses
Fragmentor:  Any v lonization
Callisicn energy: Any -
Single m/z expansion for this chromatogram
[Bmmetrem  x|ax 050 ~
Figure 54  The Advanced tab in the Extract Chromatograms dialog box
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2 Identify spectra

Task 1. Extract Precursor and Product lon Spectra (LC/MS - MS and MS/MS)

Step

3 Extract an MS/MS TIC with the
Precursorion m/z 279.0 - 279.2.

Detailed Instructions Comments
a Click Chromatograms > Extract
Chromatograms.
b Select TIC for the type.
¢ Select MS/MS for the MS level.
d Type 279.0 - 279.2 for the Precursor
ion m/z.
e Clear Integrate when extracted.
f Click OK.
Extract Chromatograms ==
List of opened data files
sulfas_PosAutoMSMS.d
Type: [TIC A [ o when
A M3 Chromatogram | Advanced | Excluded Masses |
MS level [Msms  ~]&  Polarity
S T Y
Precursor ion miz: 279.0-279.2 - A
miz value(s) 279.1000
Figure b5  Extracting an MS/MS TIC using the Extract Chromatograms
dialog box
% chromatogram Results

cot QEW € aA - W IALL Ho%%B & & v e

X108 +ESI TIC MS(all) sulfas_PosAutoMSMS.d
] WMJMMJ\I\MJMAN\AAMMW\)\NU\M\AMV\AAAAN\J\AMJ\MMW
ol
%105 +ESI EIC(279.1000) Scan Frap=125.0V sulfas_PosAuloMSMS d
5 /L
n
x103 [+ESI TIC Product lon CID@16.5 (279.0917 -> =) sulfas_PosAutoMSMS.d
| R
ol

01 02 03 04 05 06 07 Q8 09 i 11 2 13 14 15 1§

Counts vs. Acquisition Time (min)

Figure 56  Extracting an MS/MS TIC using the Extract Chromatograms

dialog box
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Identify spectra 2
Task 1. Extract Precursor and Product lon Spectra (LC/MS - MS and MS/MS)
Step Detailed Instructions Comments
4 Compare the MS and MS/MS a Compare the MS and MS/MS * Right-click the Product lon TIC and
chromatograms to confirm that the chromatograms to confirm that the click Extract MS Spectrum.
precursor is (mostly) being found in precursor is (mostly) being found in the * One approach to identify the
the expected time range. expected time range. molecule is to do formula
b Select a range from 0.75 to 0.83 minutes generation or a database search on
on the MS EIC chromatogram. the molecular ion in the MS
¢ Extract an MS spectrum from this range. Spectrum. See “Task 2. Generate
d Select a range from 0.75 to 0.83 minutes formulas and identify spectra
on the Product lon TIC. (LC/MS - MS only)” on page 75 for
e Extractan MS/MS spectrum from this more information.
range. You can double-click therangeor ~ + The MS spectrum (containing the
use one of the options in the Comments precursor molecular ion) and an
column. MS/MS product ion spectrum are
f Zoom to the 60 to 320 range in the MS displayed in the MS Spectrum
Spectrum Results window. Results window.
1] Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m =l ==
File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help
SEHRS a-MEE 90 LRT ALMNY HEBEHE &
4 Data Navigator x /A chromatogram Resutts x
S0t by Data Fie Y aet QFE ¢ AMA 3 - DA K %% B R S Minues -1
=W sulfas_PosAutoMSMSd
5- [ Chromatograms %106 +ESI TIC MS(all) sulfas_PosAutoMSMS d
W = TIC Ms@all '
Wl M + EIC(279.1000) Sean
W\, + TIC Product Ion (279.0917 -» **) 0
- [ Spectra x105 +ESI EIC(279.1000) Scan Frag=125.0V sulfas_PosAutoMSMS d
wiili = Scan(rt: 07530539 min) 1
il hlii = Product Ion (rt: 0.765-0:822 min) (279.0917 -> *%) H /k
Background Spectra
x10% |+ESITIC Product lon CID@16.5 (2730917 -> ) sulfas_PosAutoMSMS d
54 K
0
o1 02 03 04 05 08 07 08 09 1 11 12 13 14 15 16 17 18 13 2
Counts vs. Acquisition Time (min)
1l MS Spectrum Results (zoomed) x
zot QY € aA 4 -mHELBR%RE k=S
x10€ +ESI Sean (rt: 0.753-0.839 min, 4 scans) Frag=125.0V sulfas_PosAutoMSMS 4
!
T 5 ; = = 2 L ; S
b = i = 2 ; s =
%105 |+ESI Product lon (rt: 0.765-0.822 min, 3 scans) CID@16.5 (279.0817[z=1] -> =) sulfas_PosAutoMSMS d
3
> " : =
0 HECT S 1 g +
60 70 80 S0 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240 250 260 270 280 250 300 310
Counts vs. Mass-to-Charge (miz)
Figure 57  An MS spectrum and a product ion spectrum
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2 Identify spectra

Task 2. Identify with LC/MS spectra (LC/MS - MS and MS/MS)

In this task, you generate possible identifications for the compound
represented by the MS and MS/MS spectra from the previous task.

Task 2. Identify with LC/MS spectra (LC/MS - MS and MS/MS)

Step

Detailed Instructions

Comments

1 Set the parameters for the
Library/Database search.
Clear the Search criteria.

e o0 .0 =

o =

In the Method Editor window, click
Identify Spectra > Identification
Workflow.

Select the default.csv row.

Click the Remove button.

Click the Add button.

Select Sulfas_AM_PCDL.cdb.

Click Open.

Clear the Identify by - Formula
Generation check box.

Click Database Search Settings.
Review the parameters.

Click Library Search Settings.
Review the parameters.

+ The software automatically does a
database search or a library search
depending on whether on whether
the spectrum is an MS or MS/MS
spectrum and whether the
database/library entry contains
reference spectra or not.

+ The software automatically
generates formulas for MS/MS
fragment ions when an LC-MS/MS
spectral library search is done, so
Identify by - Formula generation
should not be enabled here.

[f Method Editor: Identification Workflow
= 3§ ¥) ~ (4 ~ (¥) Identify Selected Spectra =
y P

* [ Method Editor: Library Search Settings

Chromatograms

Spectra
= Identify Spectra

Identification Workflow

@ Sesrch all libraries | dstsbases

Generate Formulas i

) Stop st first library | databass match

Reports
= Mo a0 b Frox ngsn o |

Method Automation A )
[ Identify by - Formula generation 4

Chromatograms A Identify by - Library ! Database search

— | | Library / Database Score fwd)  Score frev) |
D\MassHunter\PCDL\SuFas_AM_PC. .

& Identify Spectra =

Tdentification Workflow A

Database Search Settings

Library Search Settings A

Database Search Settings
Library Search Settings

Generate Formulas
Reports

Method Automation

A

A

(2 BB 9 - ™ - (B SearchLibrary /DB for Selected Spectra ~

Search Citeria | RT Sconng | Peak Fiters | Tolerances

Search iteria { cdb)

Restrict spectral comparison based on
[] lonization mode
Instrument type

[ Collision energy +- 200 eV
Search crteria (L, )
[] Enable screening [ Adiust score

Figure 58

Identification Workflow section and Library Search Settings > Search Criteria tab
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Task 2. Identify with LC/MS spectra (LC/MS - MS and MS/MS)

Identify spectra 2

Step

Detailed Instructions

Comments

2 Do alibrary/database search for
the product ion spectrum.

3 Modify the columns that are visible
in the Spectrum Identification
Results window.

Select the scan spectrum and the
product ion spectrum, either in the
Data Navigator window or in the MS
Spectrum Results window.

Click Identify > Search Library/DB
for Spectra in the main menu or the
{¥) Search Library / DB for Selected
Spectraicon.

Close the Method Editor window.

In the Spectrum Identification Results
window, click B3 to show the
database search columns or % to
show the library search columns. You
can click both icons to show both sets
of columns.

Click Eﬂ to hide empty columns.
Right-click the Spectrum Identification
Results window and click
Add/Remove Columns.

Clear the check box next to any
column that you do not want to see.
Click OK.

Click the MS spectrum and then the
MS/MS spectrum to see the detailed
identification results for each. Note
that the database search of the MS
spectrum and the library search of the
MS/MS spectrum found the same
compound.

+ The MS spectrum will be searched

against Sulfas_AM_PCDL as if it were
an accurate mass database (because
the MS spectrum cannot match the
MS/MS spectra in the library). This
will search for molecular ions
matching entries in the database by
mass and isotopic pattern.

The MS/MS spectrum will be
searched against the reference
spectra in the library. If a match is
found, the MS/MS spectrum
fragment ions are annotated with
formulas that match their m/z

You can click the header of any
column to sort the table according
to that column.

The second level of the table
(shown with a blue background)
shows the ion species for this
result.

A separate table (with a yellow
background) at the same level
shows the library search results.
The third level of the table (shown
in pink) shows the isotopes for the
first ion species. This table is
available under the ion species
table.
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2 Identify spectra

Task 2. Identify with LC/MS spectra (LC/MS - MS and MS/MS)

Step Detailed Instructions Comments
4 Review the results for the MS a Click the MS spectrum. + If the library/database match has a
spectrum and the MS/MS b Inthe Spectrum Identification Results structure, then it is shown in the
spectrum. window, click the Best option next to MS Spectrum Results window. You
the first result. The MS spectrum is can also see it in the Structure
overlaid with the theoretical isotope window.
pattern for the suggested formula, and + The software found evidence for
you can confirm visually that it is a both an (M + H)+ and an (M + Na)+
good match. molecular ion.
[E] Agilent MassHunter Qualitative Analysis Navigator B.08.00 - Default.m [l =s

File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Teols Help
sEHE3 H-VMEE 92-¢-ELRAE Al A bBEBHES &

' Data Navigator % 1KiSpectrum Identification Results: + Scan (rt: 0.753-0.839 min) x

[Sort by Dt Fike N e a8 &
=} bl sulfas_PosALtoMSMSA = 3
= [l Chromatograms

Best VHIDSource V4 MName ¥4 Formula W+ Species V4 mjz 748 Score ¥ V40 Diff (ppm) ¥ 48 Diff (abs. ppm) ¥ 4 Diff (mDa) ¥ + Score (DB) ¥ 4 P

@M = TIC Ms@all) PR o DBSearch | Sulfamethazine C12H14 N4 O2S | (M<H)- (M+<Na)+ 279.09093010732 | 9896 015 05 004 95.36

W/, = EIC[279.1000) Scan Species W41 m/z V4 Score (is0. abund) ¥ 8 Score (mass) ¥ 8 Score (MS) ¥ Scare (150, spacing) ¥ 4 Height 7= Lib/DB THRTVH

Wi\, = TIC Product Ion (279.0917 -> ™) > (M=H)+ 2790909 9848 9999 9896 9747 4103628  DAMassHunter\PCDL\Sulfas_AM_PCDLedb 0796
= v Spectra

(M+Na)+ 3010732 978 9951 989 984 574988  DAMassHunter\PCDL\Sulfas AM_PCDLedb 0736
WLl + Scan (rt: 0.753-0839 min)

] L = Product Ion {rt: 0.765-0.822 min) (279.0917
Eackground Spectra

[ il

]&é Spectrum Identification Resuits: + Scan (rt: 0753-0839 min) [ /4 Chromatogram Results|

111 MS Spectrum Results (zoomed) x
= il ] o ?¢t QY ¢ XA 00C 3 -l HEL BBSNE =T
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Figure 59  Spectra in sulfas_PosAutoMSMS.d data file identified by searching a library/DB
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Identify spectra

Task 2. Identify with LC/MS spectra (LC/MS - MS and MS/MS)

Step Detailed Instructions Comments
¢ Click the Product lon spectrum in + Many fragment ions are annotated
either the Data Navigator window or in with formulas.

the MS Spectrum Results window.
Note that the database search of the
MS spectrum and the library search of
the MS/MS spectrum found the same
compound.

File Launch Edit View Identify Spectra Chromatograms Method Actions Configuration Tools Help
BEHdBE3 O-VERF 9-¢-ERE ALK LHibkhkRHE &

P Data Navigator X 1}Spectrum Identification Results: ~ Product Ion (rt: 0.765-0.822 min) (2790917 -> **)

[t by Deta Fie e e e @

=I- vl sulfas_PosAutoMSMS.d
=l bl Chromatograms

{51 Agilent MassHunter Qualitative Analysis Navigator B.03.00 - Default.m =N

Best W= IDSource W  Name T Formula  WHSpecies V8 m/z W8 Score ™ W H Diff (ppm) 4 Diff (abs. ppm) ¥ Diff (mDa) ¥ H Score (DB) 7 Num Spect

[ Method Editor: 1dentification Workfi x105 Sulfamethazine: +ES| Scan (rt: 0.753-0.839 min. 4 scans) Frag=125.0V sulfas_PosAutoMSMS d

\(Af\ < TIC Ml a4 = DBSearch-LibSearch Sulfamethazine C12 H14N4O2S (M+H)+ 279.0910 94.89 043 043 012 98.64 3
W/ + EIC(279.1000) Sean Species ¥R m/z T 4 Score (iso. abund) ¥ R Score (mass) ¥ 8 Scare (MS) ¥ R Score (iso. spacing) ¥ - Height 7+ Lib/DB TRRTTVH
I\ = TIC Product Ion (2790917 -» *7) b M=H= 279081 97.37 9989 %864 97.67 498009  DAMassHunter\PCDL\Sulfas_AM_PCDLcdb 0793
£l vl Spectra
Il = Scan (rt: 0753-0839 min) CE ¥ Name T+Forward Score V-3 Flags V4 Species V8 Lib/DE 7 Notes T4 Num Peaks V48 m)
I 1lus = Product Ton (rt: 0.765-0822 min) (279.0917 20 Sufamethazine 8215 [M=H+  DiMassHunter\PCDL\Sulfas_AM_PCDLedb  Pesticide; Veterinary drug; Chemotherapeutic 15 z
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[« ] ] [
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1l MS Spectrum Results (zoomed) ®
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Figure 60 MS/MS spectra in sulfas_PosAutoMSMS.d data file identified by searching a library/DB
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2 Identify spectra

Task 3. Print an analysis 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 an analysis report (LC/MS - MS/MS)

Step Detailed Instructions Comments
1 Change some of the selectionsin  a Inthe Method Editor window, click * Only sections that are marked in
the method for compound reports: Reports > Analysis Report. this tab are included in the report.
Turn on the library spectrum. b Mark the With library spectrum check < To change the template that is used
box. to print the report, click the Reports

> Common Reporting Options line
in the Method Explorer window.
Select a different template to use
for the report.

[Z’ Method Editor: Analysis Report x
EME: ¥) ~ @ - () Print Analysis Report -
lysis Rep

Chromatograms A | Chomatograms

7] Show chromatograms
] With peak tables

Spectra

i s k] 4 7] With signal to noise results
=/ Reports

5 Spectra
Analysis Report [7] Show spectra

7] With peak tables
] With library spectrum
] With difference spectrum

Common Reporting Options
Export
General

Method Automation A

Figure 61  Analysis Report section in the Method Editor window
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Identify spectra

2

Task 3. Print an analysis report (LC/MS - MS/MS)
Step Detailed Instructions Comments
2 Print the report. a Click File > Print > Analysis Report.  * You create a PDF file when you mark
Preview the report. You can instead click the Print the Save report as PDF file check
Analysis Reporticon {I)to box. This option only works if you
immediately print the report. installed the Microsoft Excel PDF
b In the Print Analysis Report dialog add-in after installing Excel.
box, click the All results button. * When you print a report using a
¢ Mark Print report. PDF-based reporting template, the
d Select a printer. report is displayed in Adobe
e Mark Print preview. Acrobat. You specify the template
f Click OK. on the Reports > Common
Reporting Options tab.
. Report.pdf - Adobe Acrobat Reader DC [E=R[E=R ===
File Edit View Window Help
Home Tools Report.pdf % @ signn
@ E =] Q @ 1 2 L] @ @ ™). Report.pdf - Adobe Acrobat Reader DC [olla]==
File Edit View Window Help
Qualitative Analysis Report Home Tools Report.pdf ® ® signin
e = ®#BEQ| O [2):| h §O@ 7= -
e e i e =% Lo = [FESITIC P o CIDEIB S (2780917 ) s PoshusaNSHIS &
s pesral :
g S P S S ke A
e I v ceosn VA
e i s o 4F
Chromatograms 1 /
0 T —
- T T 0T o o ok 5 o o o o T 18 5 vk e T 1R
» Spectra
10 & |*ESITIC MS(all) sufas_PosAuoMSMS.d
17541
o ey e e
. -
1 "’ ' Lo 4
075 ‘ H “‘ M %10 ¢ Sulfamethazine: +ESI Ps st lon (rt: 0.765-0.822 min, 3 scans) CID@16.5 (279.0917[=1]-> **)
i | i m I
0.1: ‘UIUF‘U"U"U"‘J‘LW“LMI\JH\IMU’U‘@'J\L&NJJU‘.}"‘J‘!‘U'INU\J“M“N‘uﬁ‘umwtl‘uk‘]"u"u : e /é\/ =
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i R 3
Figure 62  Print Preview of the first two pages of a Qualitative Analysis Report
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2 Identify spectra

Task 3. Print an analysis report (LC/MS - MS/MS)

Step Detailed Instructions Comments

3 Close the program displaying the a Click File > Exit to close this program. + If you click Use Microsoft Excel for
report. reporting on the Reports > Common

Reporting Options > Templates tab
in the Method Editor window, then
the report is shown in the Print
Preview Window from Excel
program. Click Close Print Preview
to close this program.

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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Agilent MassHunter Workstation Software Qualitative Analysis
e Familiarization Guide

ce0@® @0 Exerciseld
Set up and run qualitative analysis
°* o methods using different workflows

Task 1. Set up and run a Target/Suspect Screening workflow 94
Task 2. Set up and run a method using the Sample Purity workflow 97

Task 3. Set up and run a method using the Compound Discovery
workflow 100

Task 4. Set up and run a method using the Custom workflow 104

In these tasks, you learn to set up and run a workflow. To set up a workflow,
you only need to answer a few simple questions and then run the workflow.
After you get your initial results, you may want to change parameters for some
of the algorithms. An MS-only data file (Q-TOF) is used for illustration,
although 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.
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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3 Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a Target/Suspect Screening workflow

When you first start to use the Qualitative Analysis Workflows 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 or Default-GCMS.m.

In the Qualitative Analysis Navigator program, you can only run the Custom
Workflow. In the Qualitative Analysis Workflows program, you can run any of
the workflows. You can only edit the parameters for compound mining in the
Qualitative Workflows program. You use the Qualitative Workflows program in
this task.

Task 1. Set up and run a Target/Suspect Screening workflow

Steps

Detailed Instructions

Comments

1 Open the TIC for the sul-
fas_PosMS.d data file.

2 Configure the user interface.

3 Set up the method to run the Tar-

get/Suspect Screening workflow.

Select and set the options for
this workflow.

If the program is not open, double-click
the MassHunter Qualitative Work-
flows icon. Otherwise, click File >
Open Data File.

Click the sulfas_PosMS.d data file.

¢ Clear the Load result data check box,

and click Open.

Click Configuration > Window Lay-
outs > Restore Default Layout.
Click Method > Open.

Select Default.m.

Click OK.

In the Method Editor window, select
Method Automation > Workflow.
Select Target/Suspect Screening as
the Workflow.

If necessary, select the Compound
mining algorithm. In this example,
Find by Formula is the only option.
Select the Target source. For this
example, you can use default.csv.

+ For these examples, start from the
Default.m method.

+ The list of Workflows is automati-
cally adjusted to contain the work-
flows appropriate for the type of
data in the open data file(s).

* The list of compound mining
algorithms for the current workflow
is also adjusted to contain the
algorithms that are appropriate for
the current data.
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Task 1. Set up and run a Target/Suspect Screening workflow

Set up and run qualitative analysis methods using different workflows

3

Steps

Detailed Instructions

Comments

[Z Method Editor: Workflow

= Method Automation
Workflow A
Additional Chromatograms A
Reports

Export

Target/Suspect Screening
Compound Discovery
Compound Identification &
Sample Purity

Export

MS Extraction

& E BEB Y- & @ RunMethod Workflow -

A Options | Time Range(s)|

Viorkfiow [ Terget/Suspect Screening -a

Compound mining Find by Fomula ~la

Target source ("cdb, " csv., * cef, formuias)

D:\MassHurier\PCDL default cav A ()

Reauire RT match if database contains 2 RT for the target compound
Only report qualified compounds

m

Figure 63 Method Editor window showing Target/Suspect Screening Workflow

4 Test the workflow to make sure * Click the Run Method Workflow icon

that five compounds are found and (¥} . You can instead click Method >

qualified. Run Method Workflow.
5 Save the method to jii_exercisel, a From the top menu, click Method >
where “jii" are your initials. Save As.

b Typeiii_LCexercisel.m.
Click the Save button.

* If you run Run Method Automation
(Workflow + Reports), then first
the workflow is run. Then, in
addition, these algorithms are run:

Any additional chromatograms
are extracted

The report is generated

The results are exported if you
selected any of the Export types.

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

* You can click the Save Method icon

to save the current method.
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3 Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a Target/Suspect Screening workflow

Steps

Detailed Instructions

Comments

6 Review the results. a
b

Close the Structure Viewer window.
If necessary, click the Overlaid icon
/dl inthe Compound Chromatogram
Results toolbar.

Click different compounds in the
Compound List window to review
results.

When you are done reviewing the
data, close the data file.

* The Compound Overlay mode is on.
In this image, the red chromatogram
in the Sample Chromatogram
Results window is the compound
chromatogram for the second
compound.

* The bottom half of the Compound
Chromatogram Results window is
empty because no coelution plot is
available. You can click in the
Compound Chromatogram Results
window to turn off the Coelution
Plot.

[ Agilent MassHunter Qualitative Analysis Workflows B.08.00 - pfh_ LCexercisel.m
File Launch Edit View Find Identify Method Configuration Tocls Help
BEHdBS 9-c-REQADD @SS

7 sample Table: sulfas_PosMs.d x

- JCR-§ -1
Results
Result Summary Saved Results Method Last Run Method
b 5qualified (37 targets) pfhAll Tons3m

Workfiow
Target/Suspect Scrt

K [
[ Compound List: 5 found x

=l SRC

Formula ¥ miz Y Mass ¥ RT ¥ Width ¥ Height ¥ Area ¥ Score §
2710321 2700248 0325 0038 127375 33613
2850209 2840135 0518 004 627291 17560
3010732 2780836 0791 0044 318306 99973
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Name A Formua & miz A Ma
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2850208 (M-H)- 2078742 99.88 9962

3070025 (M=Na)= 394999 9961 9957

R M

o
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=leEs
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Figure 64

Qualitative Analysis Workflows with results from Target/Suspect Screening workflow
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Set up and run qualitative analysis methods using different workflows 3

Task 2. Set up and run a method using the Sample Purity workflow

In this task you set up a qualitative analysis method that runs the Sample
Purity workflow. This workflow runs the Find by Formula algorithm and
calculates sample purity. The sample purity calculations are appropriate for
samples that are expected to contain mostly a single compound. In this
example, the data file contains a mixture of four compounds, so the results
will show that those compounds are only about 25% “pure”.

In the Qualitative Analysis Navigator program, you can only run the Custom
Workflow. In the Qualitative Analysis Workflows program, you can run any of
the workflows. You can only edit the parameters for compound mining in the
Qualitative Workflows program. You use the Qualitative Workflows program in
this task.

Task 2. Set up and run a method using the Sample Purity workflow

Steps Detailed Instructions Comments

1 Open the sulfas_PosMS.d data a Ifthe program is not open, double-click
file. the MassHunter Qualitative
Workflows icon. Otherwise, click File
> Open Data File.
b Click sulfas_PosMS.d.
¢ Clear the Load result data check box
and click Open.

2 Configure the user interface. a Click Configuration > Window + For these examples, start form the
Layouts > Restore Default Layout. Default.m method.
b Click Method > Open.
Select Default.m.
d Click OK.

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

Task 2. Set up and run a method using the Sample Purity workflow

Steps

Detailed Instructions

Comments

3 Set up the method to run the a
Sample Purity workflow.

In the Method Editor window, click
Method Automation > Workflow.

Select Sample Purity as the Workflow.

The Compound mining algorithm has
to be Find by Formula.

Select default.csv as the Target
source.

[Z Method Editor: Workflow

= Method Automation
Workflow A
Additional Chromatograms
Reports

Export

Target/Suspect Screening
Compound Discovery
Compound Identification A&
Sample Purity

Export

MS Extraction

@ =B E 9 -® - ® RunMehod Workiow -

A Options | Time Range(s)|

Vlarkflow [ sample Purty

Compound mining [ Find by Fomula

A

Target source (*.cdb. *.csv. * cef, formulas)

D:\MassHurter\PCDL\defautt csv

Require RT match if database contains a RT for the target compound

Only report qualified compounds

n

al-]

Figure 65
4 Change the Minimum acceptable a
purity to 20%.
b
c
5 Save the method to a

iii_LCMSexercise2, where “iii" are

your initials.

o

Method Editor window showing Sample Purity Workflow

In the Method Editor window, click
Sample Purity > Sample Purity.
Click the Options tab.

Type 20 for the Minimum acceptable
purity.

From the top menu, click Method >
Save As.

Type iii_LCMSexercise2.

Click the Save button.

+ The sulfas_PosMS.d data file

contains multiple compounds. The
Minimum acceptable purity needs
to be adjusted for this sample.
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Set up and run qualitative analysis methods using different workflows

Task 2. Set up and run a method usin

g the Sample Purity workflow

3

Steps

Detailed Instructions

Comments

6 Test the workflow.

Click the Run Method Workflow icon
(¥} to run the workflow if the Method
Automation > Workflow section is
selected. You can instead click Method
> Run Method Workflow or click
Method > Run Method Automation
(Workflow and Reports).

* If you run Run Method Automation
(Workflow + Reports), then first
the workflow is run. Then, in
addition, these algorithms are run:

Any additional chromatograms
are extracted

The report is generated

The results are exported if you
selected any of the Export types.

[ Agilent MassHunter Qualitative Analysis Workflows B.08.00 - pfh_L Cexercise2.m [l e )=
File Launch Edit View Find Identify Method Configuration Tools Help
sSHEs 9v-c-REQAGD H @SS
F4 sample Table: sulfas_PosMS.d % /\ sample Chromatogram Results x
[2- OB - - vet QA M -RER%R AL =T
Results Workfiow X102 +ESI TIC Scan Frag=1250V sulfas_PosMS d
Result Summary  Saved Results Method Last Run Method ‘Workflow Target Source. Filel 1 0.791 1305
¥ Zquslified (5t pfAll_lons3m pf_LCexercise2 Sample Purity D#MassHunt sulfas_ 0325 o 7\‘
el i ] L
x102 [+ESI TIC Scan Frag=1250V sulfas_PosMSd
(@l Compound List: 5 found x 14 o Al a
% D } A A
0
General Compoundiienticalion sample Purity 01 02 03 04 05 06 07 08 09 1 12 13 14 15 16 17 18 19 2
Formula T miz V¥ RT VScore Vipd ¥V Name ¥ Purity Value V. Purity Comm Counts (%) vs. Acquisition Time (min)
C13 H24 N2 03 3462112 161 6176 5 Laberalol No qualified
CIOH9CIN4O2S 2850208 0518 985 2 Sulfachloropyridazine 34 (7 Compound Chromatogram Results % (licompound MS Spectrum Resutts L3
PiCIHIANAOAS 3110808 1225 9958 4 383 1 oo
--------- [P 2 - B s I 2~ e :
C12H14 N4 02 S 3010732 0791 9973 3 Sulfamethazine 345 Q |§| Q# J* m E a IE % m JIL E S 5
COHIOMN402S2 2710321 0325 9933 1 Sullamethizole 135 %102 |Cpd 4: Sulfadimethoxine] C12 H14 N4 04 S; 1.225: +£SI EiC %106 |Cpd 4: Sulfadimethoxine; C12 H14 N4 04 S; 1.225: + FB
11
[ ]| 105 =
el il ] 1226 2 B
1 175 ==
B d Results: Cpd C12H14 N4 04 5; 1225 x 095 15 ==
p 09
Y e 125
it 085 =+
: 5 = 08 1 8=
ID Techniques Applied -8 El . . s2
P FBF ‘ 1 05 o g3
o7 05 i
Best + Name 4 formula B miz 4 Mass 4 Diff (ppm) #1 RT 41§ 085 025 |
a4 (@  Sulfadimethoxine C12HI4N4O4S 31108083330631 3100737 029 1235 | s 0 L L
| 055 x108 |Cpd 4: Sulfadimethoxine; €12 H14 N4 O4 §; 1.225: +ESI
m/z 4 Species +1 Height / + Score [mass) + Score (iso. abund) + Score (iso. spacing) + Li 05.
- 3330631 (M+Na}+ 5189468 9935 9895 9992 ‘E 045 2 8.
| 04 175 EH
mjz B m/z (Calc) B Diff (ppm) & Height -8 Height (Calc) -1 Height % 8 Height % (Calg 035 15 "E
3350615 3350613 051 306804 331644 59 | 0.3 125
025 =
3340656 3340654 068 79659.1 801917 154 ‘ 02 1 E‘%
: . s2
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01 05 i
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- 110808 (MeHle 14460479 100 9areR aree |7 i 3 1, ,
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Figure 66

7 Close the data file without saving
results.

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

Qualitative Analysis Workflows with results from Sample Purity workflow
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3 Set up and run qualitative analysis methods using different workflows

Task 3. Set up and run a method using the Compound Discovery
workflow

In this task you set up a qualitative analysis method that runs the Compound
Discovery workflow. This workflow runs one of the Compound mining
algorithms and may run one or both of the identification algorithms.

In the Qualitative Analysis Navigator program, you can only run the Custom
Workflow. In the Qualitative Analysis Workflows program, you can run any of
the workflows. You can only edit the parameters for compound mining in the
Qualitative Workflows program. You use the Qualitative Workflows program in
this task.

Task 3. Set up and run a method using the Compound Discovery workflow

Steps Detailed Instructions Comments

1 Open the sulfas_PosMS.d data a Ifthe program is not open, double-click
file. the MassHunter Qualitative Analysis
icon. Otherwise, click File > Open
Data File.
b Click sulfas_PosMS.d.
¢ Clear the Load result data check box
and click Open.

2 Configure the user interface. a Click Configuration > Window + For these examples, start form the
Layouts > Restore Default Layout. Default.m method.
b Click Method > Open.
¢ Select Default.m.
d Click OK.
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Set up and run qualitative analysis methods using different workflows 3

Task 3. Set up and run a method using the Compound Discovery workflow

Steps

Detailed Instructions

Comments

3 Set up the method to run the a
Compound Discovery workflow.

In the Method Editor window, click
Method Automation > Workflow.
Select Compound Discovery as the

Workflow.

Select Auto-Select Compound Mining
for Compound mining. This algorithm
selects the best algorithm to run on

the data file.

Select the Library/Database for this
method. default.csv is a good choice
for this data file. You can select more

+ Auto-Select Compound Mining
selects the best of the available
compound mining algorithms based
on the type of data file that is being
analyzed.

The Compound Discovery workflow
automatically includes steps to
identify the compounds that are
discovered. You select a library or
database that is appropriate for your
data.

than one library/database.

[Z Method Editor: Workflow

= Method Automation
Workflow

Additional Chromatograms
Reports

Export

Target/Suspect Screening
Compound Discovery
Compound Identification
Sample Purity

Export

MS Extraction

A

A
A

A

A

@ @E 9 ™ ® RunMethod Workilow -

A Options | Time Range(s)|

Warkflaw

[Compound Discovery -

Compound mining

[Auto-Select Compound Mining -

Identify by - Library / Database search

Library / Database

Score fwd) Scors fev) |&

B0 vemirecovasonon |

e

@) Search all libraries / databases

) Stop atfirst library / datsbase match

Maximum hits per compound

Identify by - Formula generation

@) Mways

(@ Wwhen there are no Library / Database hits

m

Figure 67

4 Save the method to

iii_LCexercise3, where “jii" are

your initials.

b Typeiii_LCexercise3.

Save As.

Method Editor window showing Compound Discovery workflow

a From the top menu, click Method >

¢ Click the Save button.
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3

Task 3. Set up and run a method using the Compound Discovery workflow

Set up and run qualitative analysis methods using different workflows

Steps

Detailed Instructions

Comments

5 Test the workflow.

6 Review the results.

Click the Run Method Workflow icon
(¥} to run the workflow if the Method
Automation > Workflow section is
selected. You can instead click Method
> Run Method Workflow or click
Method > Run Method Automation
(Workflow and Reports).

Sort the compounds in the Compound
List by Score.
The four compounds with the
highest scores are the sulfa

If you run Run Method Automation
(Workflow + Reports), then first
the workflow is run. Then, in
addition, these algorithms are run:
Any additional chromatograms
are extracted
The report is generated
The results are exported if you
selected any of the Export types.

Click two times in the header for the
Score column to sort in descending
order.

compounds.
[ Agilent MassHunter Qualitative Analysis Workflows B.08 00 - pfh_LCexercise3.m fele=s
File Launch Edit View Find Identify Method Configuration Tools Help
BHE3 9-c-REQRAGG H QB8
T4 sample Table: sulfas_PosMS.d % /\ sample Chromatogram Results x
|+ JRON - ¥-1 2o QR G - BB L =S
Resuits Workflow %102 |+ESI TIC Scan Frag=125.0V sulfas_PosMSd
Result Summary Saved Results Method Last Run Method Workflow Ti AL 0.791 1325
¥ {identified (56 found)  Defaultm P, LCexerdised Compound Discovery 4 0518
0
e m ]| 102 [+ESI TCC Scan Frag=125.0 sulfas_PasMSd
&}l Compound List: 56 found x #&_ J N
T 0
i
& 1 —_——
P & Gl 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
= :
General I Counts (%) vs. Acquisition Time (min)
Lzbel i e/ T coce Y pppioeruta g T/ CoUF | :E‘ 7 compeund Chromatogram Results % GllCompound MS Spectrum Results x
Cpd 18:Sulfschloropyridazine; 285021 0526 9876 CI10H3CINAO2ZS 18 Sulfact—
Cpd 32:Sulfadimethoxine; C12 3110806 1231 991  CI1ZHI4N4G45 32 Sulfad 2o QY A2 v EH ML 2e 3 QEF M2 v T
Cpd 26: Sulfsmethazine; (12 2790807 0797 9888 C12HI4NAC2S 26  Sulfaw R 2
b Cpd10:Suifamethizole: CSH1 2710321 0333 6764 C9HIONAC2S2 10  Sulfaw x102 |Cpd 10; Sulfamethizele; C3 H10 N4 02 52 0.333: +.. x10¢ |Cpd 10: Sulfamethizole; 3 H10 N4 02 52, 0.33
Cpd 31:C22H22NI4 06521 6431363 1225 4983 C22H2ZNIAOBS 31 11 0333 B
Cpd 2Z:CI0H9CIN4 0562 2210588 0562 4982 CIOHOCIN4 2 El 1 =
[N E— [ 08 &
B d Results: Cpd 10: C9 H10 N4 02 52 0.333 x s 06 _
5
v [ 04 g
4 04 !
e & 5
ID Techniques Applied 8 0z 02
4 DBSearch o
Best ©  Name & Formula 8 msz /B Mass 4 Mass (Tgy < Diff ppmys |  x102 |Cpd 10 Sulfamethizole: €3 H10 N4 0252 0333 + x10¢ |Cpd 10: Sulfamethizole: C3 H10 N4 02 52: 0.33
a (s} Sulfamethizole CSH10 N4 0252 2710321 2700249 -132 1 g g
251 B8
miz 8 Species® Height + Score {mass) 4 Score (iso. abund) 48 Score (iso. spacing 08 =
&
a 2710321 (M+H)+ 7613774 98.97 3013 2 Ll
06 o @
miz 4 m/z (Calc) 8 Diff {ppm) 8 Height - Height (Calc) 4 Height % Height 1 EE £
2720343 272034 4126 942335 932809 124 () 1 = 2 = &
&= g 2
2710321 2710318 -125 7613774 757330 100 02 05 E E =1
5 2 =
= - e
e i [ L =t "l L ‘ =
e — 01020304050607 0809 1 1112 100 200 300 400 sto e 700 edo sbo
= Method editor: Workfiow |3 Compound Identification Results: Cpd 10; Sulfamethizole; €9 H10.. | Counts (%) vs. Acquisition Time (min) Counts vs. Mass-to-Charge (miz)

Figure 68

Qualitative Analysis Workflows with results from Compound Discovery workflow
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Set up and run qualitative analysis methods using different workflows 3

Task 3. Set up and run a method using the Compound Discovery workflow

Steps Detailed Instructions Comments

7 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 and run a method using the Custom workflow

In this task you set up a qualitative analysis method that contains a list of
analysis actions to run in a specific order. The list of possible actions is
different in the Qualitative Analysis Navigator program and the Qualitative
Analysis Workflows program.

In the Qualitative Analysis Navigator program, you can only run the Custom
Workflow. In the Qualitative Analysis Workflows program, you can run any of
the workflows. You can only edit the parameters for compound mining in the
Qualitative Workflows program. You use the Qualitative Analysis Navigator
program in this task.

Task 4. Set up and run a method using the Custom workflow

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d data a
file.

If the program is not open, double-click
the MassHunter Qualitative Analysis
Navigator icon. Otherwise, click File >
Open Data File.

Click sulfas_PosMS.d.

¢ Clear the Load result data check box

2 Configure the user interface. a

3 Add actions to the Custom a

and click Open.

Click Configuration > Window
Layouts > Restore Default Layout.
Click Method > Open.

Select Default.m.

Click OK.

Click View > Method Editor.

+ For these examples, start form the

Default.m method.

The actions are run in the order that

Workflow. b In the Method Editor window, select they are listed in the Actions to be

Method Automation > Workflow. run list. You can change the order of
¢ Select Custom for the Workflow. the items in the list using the arrow
By default, the custom workflow buttons in the Options tab.
extracts additional chromatograms, A report is generated if you run
and integrates and extracts peak Method Automation (Workflow +
spectra. Report).
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Set up and run qualitative analysis methods using different workflows 3
Task 4. Set up and run a method using the Custom workflow
Steps Detailed Instructions Comments
[Z Method Editor: Workflow x
@5 BE Y- ™ - ® RunMehod Workilow -
Chromatograms A | A Options | Time Rangets)| |
i Workflow [Custom =[]
Identify Spectra
Reports Available actions
5
Export Export Al Chromatograms to C5V Files =
Export All Deconvoluted Specira to CSV Files
Geneal E:;g: ;ﬂ:\geﬂgralmn Results ta CSV Files =
Export to mzData L4
=/ Method Automation BExtract Additional Chromatograms
Extract All Instrument Curves
Workflow A Extract All Non-MS Chromatogram
Extract Peak Spectra =
Additional Chromatograms & Generate Analysis Report i
Reports (] The Method Automation > Workflow
o Actions to be run . .
Beor T — section is at the bottom of the left pane
Integrate an: ract Peal ectra - - - - -
: i in the Qualitative Analysis Navigator
program.
Figure 69  Method Editor window showing a Custom Workflow
4 Save the method to a From the top menu, click Method >
iii_LCMSexercised, where “jii" are Save As.
your initials. b Typeiii_LCMSexercise4.
¢ Click the Save button.
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3 Set up

Task 4. Setu

and run qualitative analysis methods using different workflows

p and run a method using the Custom workflow

Steps

Detailed Instructions Comments

5 Test the workflow. .

Click the Run Method Workflow icon
(¥} to run the workflow if the Method
Automation > Workflow section is
selected. You can instead click Method
> Run Method Workflow or click
Method > Run Method Automation
(Workflow and Reports).

* If you run Run Method Automation
(Workflow + Reports), then first
the workflow is run. Then, in
addition, these algorithms are run:

Any additional chromatograms
are extracted

The report is generated

The results are exported if you
selected any of the Export types.

5 AUIIENIL MASSMIURILE UAILGUVE ATGIYSIS NAVIGLUT DAUBA ~ PIR_LUEXEFISE I o
File Launch Edit View [dentify Spectra Chromatograms Method Actions Configuration Tools Help
BEEHE3 A-MEE 9-¢-LRBRE AW Iy Ak GHS &
28 Data Navigator x  /\ Chromatogram Results % fyPeaks: - BPC Scan x
[ Sort by Data Fie Y 2 e ot Q, H ¢ XMAO0 4 oI Peak < # RT # Height ® Area =Ty
=1+ el sulfas_PosMs.d . » 1 0213 8140613 35447919
B ] Chromatograms XIDE -ESITIC Scan Frag=125.0V sulfss_PoshiSd g
+ TIC
Wi c2n 8 3 0518 11165652 65681342
¥\ = BPC Scan 5
B ] spectra : 4 0646 5436496 44440985
w4l + Scan (rt: 0.084-0229 min 3 5 0791 251585308 69066964
i Al + Scan (rt: 0325-0341 min} 5 6 1225 253587114 644926225
il + Scan rt: 0357-0.598 min} 4
vl Llu = Scan rt: 0598-0.759 min}
w/ilu + Scan (rt: 0.775-0.839 min) x10€ |+ESIBPC Sean Frgo-1250Y sulfas_PosMS.4 -
/Ll + Scan (rt: 1.208-1.273 min) 3 %F‘l ﬁ ¥ 1165 ::%' ! 1:35 ;
Background Spectra 254, i j . H
24 ¥
| | H
154 | i
B B 25
: i
05
0
2 02 04 05 08 1 12 14 16 18 2 __ =
= Method Editor: Workflow X Counts vs. Acquisition Time (min) [l il (]
G EEE 9™ ® RunMethodWorkiow - 11 MS Spectrum Results X 1l§MS Peaks One: + Scan (rt: 0.084-0.229... X
[+l Chromatograms Optiors |Ti"‘E HE"QE(S)‘ 2at QB ¥ XM O9C 2 - m| e - ma B Abund 8 Abund %.Nmm;-aﬁ
i 4 640164 756193 B
Spectra 0 N - ~ I
N = 103 [+ESI Sean (rt: 0.084-0.229 min, 10 scans) Frag=125.0V sulfas_PosMS.. | =
Rl [Custom J # ! i 1021252 401937 A
[#l Identify Spectra 5 2 1039557 434903 |:
[ Reports EEiaTELE 9 s . E 1110916 2448736 |4
Delete All Previous Results i3 ] ]
Export Export All Chromatograms to C5V Files ‘ > o & _ w S 1132071 1218212
Export Al Deconvoluted Specirato CSV Files E 3 |30 B e 8 4 1180863 1119082
T Export Al Integration Resuts to CSV Fies |= 3 1|5 (5 & 3 S
e Export to ASR ‘ z = | &8 & 1181179 302999
i Bxpatto maData = 0 i 1200479 32683
E Method Automation Exract Addtional Chromatograms x106 |+ESI Scan (rt: 0.325-0.341 min, 2 scans) Frag=125.0V sulfas_PosMS.d s
Exract Al nstrumert Curves 1210508 299314
Workflow Bxract Al Non-MS Chromatogram 125 . ¥
Edract Peak Spectra ; 8 1210536 534451
Generate Analysis Repart & =
AaditionslQ SRR - P = i 1220532 2051971
2 2
Reports 8,8 | & 3 5 1251056 314302
R 05 =2 8|2 = T g
Expart Actions o be run i 2£ % |5 8 2 5 1290018 475237
Exiract Additianal Chromatogra ERCE \ 2 & = =
Integrete and Bxract Peak Specta 0 ‘l A7 N N N SE— S it ol e bl A
100 200 300 400 500 60 700 8h0  sbo 1380586 13047 L
5 Counts vs. Mass-to-Charge (miz) L T [»]

Figure 70

6 Close the data file without saving

results.

Qualitative Analysis Workflows with results from Sample Purity workflow

a Click File > Close Data File.
b Click No when asked to save results.
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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide

@ o o - Exercised
Find and identify compounds

Tasks for MS-Only Data (LC/MS - TOF, Q-TOF or Triple Quad) 109
Task 1. Find compounds by molecular feature (LC/MS - MS only) 109
Task 2. Generate formulas and identify compounds (LC/MS - MS
only) 113
Task 3. Print a compound report (LC/MS - MS only) 117
Task 4. Find compounds by formula and calculate sample purity
(LC/MS - MS only) 120
Task 5. Do molecular feature extraction on a protein digest (LC/MS -
MS only) 125

Tasks for MS/MS Data (LC/MS - Q-TOF or Triple Quad) 127
Task 1. Find compounds (LC/MS - MS and MS/MS) 127
Task 2. Identify compounds and generate formulas (LC/MS - MS and
MS/MS) 130
Task 3. Print a compound report (LC/MS - MS/MS) 133
Task 4. Find Compounds and Search Library (LC/MS - MS/MS) 136

Task 5. Do molecular feature extraction on a protein digest (LC/MS -
MS and MS/MS) 139

You use the Qualitative Analysis Workflows program to 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.

Many of the basic tasks that you learned about for the Qualitative Analysis
Navigator program are done in the same way in the Qualitative Analysis
Workflows program. Zooming in and out of a chromatogram or spectra is done
the same way. Changing a window layout and annotating a chromatogram or
spectrum are also the same as is adding a caliper.

Each exercise is presented in a table with three columns:
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4  Find and identify compounds

* 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 4

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

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

The Compound Mining algorithms find chromatographic and spectral
evidence for the presence of 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). This is an example of a Compound Discovery
algorithm which finds evidence for any/all compounds that might be present.

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

Step Detailed Instructions Comments
1 Open the sulfas_PosMS.d a Double-click the Mass Hunte * You can get help for any window,
chromatogram. Qualitative Workflows icon ( ). dialog box, or tab by using the F1
Use the General workflow o key when that window is active.
Select a range between 0.24 and b Select the sulfa_PosMS.d data file in
1.5 minutes. the example data file folder. Clear the
Load result data check box and click
Open.

¢ Click Configuration > Window
Layouts > Restore Default Layout.

d Click the down arrow next to the

Maximum Number of List Panes icon

in the Sample Chromatogram Results

Toolbar, and select 2.

Click Method > Open.

Selectdefault.m.

Click OK.

You may be asked whether or not to

save method changes. Click Yes or No.

e = o
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4  Find and identify compounds

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

Learn more about Target data type

Step Detailed Instructions Comments
£\ sample Chromatogram Results x
ot QR LAz - B A RS
x1Df +ES| TIC Scan Frag=125.0V sulfas_PesMS.d
:
5
4
3
i
14
01 02 03 04 05 06 07 08 09 1 1 12 13 14 15 16 17 18 13 2
Counts vs. Acquisition Time (min)
Figure 71 A TIC chromatogram in the Sample Chromatogram Results window
2 Find compounds in the a If necessary, click View > Method .
chromatogram. Editor. in the online Help.
Restrict m/z to 100-350. b Inthe Method Editor window, click * You choose the region of the

Make sure you can see
chromatograms and spectra for

all the compounds. c

Compound Discovery > Find by
Molecular Feature.

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

Mark the Restrict m/z to check box.

Type 100 - 350.

[ Method Editor: Find by Molecular Feature

@ EEE 9 ™~ 3 FindbyMoleculsr Festure ~

Method Automation

Target/Suspect Screening
= Compound Discovery

Find by Molecular Feature A
Find by Integration

Compound Identification

Sample Purity

A Bdraction | jon Species | Charge State | Compound Fiters | Mass Fiters | Mass Defect | Resuts|

Bdtraction algorthm

)

Target data type | Smal molecules (ch

Input data range
[ Restrict retention ime to

Restrictmizto A
Peal filters

Use peaks with height

100 - 350

minutes

A miz

600 counts

chromatogram from which to find
compounds. See Figure 71.

The red Error circle appears next to
the Restrict m/z to box until you
enter a value. Then, it changes to a
blue Change triangle. The blue
triangle is removed when you save
the method.

ot {Profile and centroid spectra)

MS Extraction
Figure 72  Restricting mass range for finding compounds by molecular feature
110
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Find and identify compounds 4

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

Step Detailed Instructions

f Click the Results tab.

g Mark the Display only the largest
check box and type 4 for the number of
compounds.

@Metllod Editor: Find by Molecular Feature x
(2 BaE 9-®™ - (O FindbyMolecular Feature -
Method Automation | A Edmclon | lon Species Charge State | Compound Fiters |
| Mass Fiters Mass Defect | A Resutts

Target/Suspect Screening
I Compound Discovery
Find by Molecular Feature
Find by Integration
Compound Identification
sample Purity

Export

MS Extraction

Previous results

Clear previous results

New results
@) Highlight first compound
() Highlight all compounds
Chromatograms and spectra

Raw spectrum

[ Prefer profile for raw spectrum, if available

[] Clip extracted raw spectrum

Asymmetric {m/z) — |5.0000 + |10.0000

MS/MS spectrum

@) Extract separate MSIMS specirum per collision energy
() Extract average MS/MS spectrum for il callision energies

Precursor tolerance: +/- 20.00 ppm_ ¥

[¥] Deisctope MS/MS spectrum

Display limits

Display only thelargest & 4 compounds

Figure 73

h Click {») to run the Find by

Molecular Feature algorithm on the

data file.
i Click the Autoscale Y-axis during

Zoom icon, [E].inthe Compound MS

Spectrum Results toolbar.

j Zoom in on the m/z range from 270 to

350.

k Click the ﬂ, button in the Compound

Chromatogram Results toolbar.
I Close any empty windows.

Comments

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

Changing the values in the Find by Molecular Feature > Results tab

* Four major compounds in the
selected range are found.

» The selected range is used when
you click () : in the Method Editor
toolbar. In the Find > Find by
Molecular Feature command, you
click either Entire Chromatogram or
Over Selected Ranges.

+ Click the Configuration >
Chromatogram Display Options
command to change Label top plot
only.

+ The Compound List is changed to
show different columns.
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4  Find and identify compounds

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

Step Detailed Instructions Comments

m Review the four compounds that are .
found. As you switch to a different
compound in the Compound List, the
Compound Chromatogram Results
window and the Compound MS
Spectrum Results window are
updated.

5] Agilent MassHunter Qualitative Analysis Workflows B.08.00 - Default.m =N ECR =
File Launch Edit View Find Identify Method Configuration Tools Help

BHES 9-C-REQAGD H BB

25 sample Table: sulfas_PosMS.d x  /\ sample Chromatogram Results x
[ ORI 2ot QB EM2 - BR A ES
Results Warkflow x102 +ESI TIC Scan Frag=125 0V sulfss_PosMS d
Result Summary  Saved Results Method Last Run Method  Workflow  Target 1 022
» 4found pAll_lons3m <<Interactive>> Cod B33 K
0
x102 +ESI TCC Scan Frag=125.0V sulfss_PoshS.d
0833
Cpd 15223 /L /L
0
01 02 03 04 05 06 07 08 03 1 11 12 13 14 15 16 17 18 19 2
Counts (%] vs. Acquisition Time (min)
- ) 7 compound Chromatogram Results % il Compound M5 Specirum Results x
N P T ] = %
2ot QBIY mA2 B B D 2ot QF KMz - BEL ]
(5} Compound List: 4 found x
ol g x102 Cpd 1: 0.333; +ES| EIC(271.0310, 272.0346, 293.0132, 2 x103 Cpd 1: 0.333: +ES| MFE Spectrum (rt: 0.309-0.727 min) Fr.
Pel & @ [ [ 0332 o B
71 o
=
08 6+ K=
Formula ¥ m/z T Mass T RT 7 width 7 Height ¥ Area T Score 5
i 2710321 2700248 0333 0053 71361 06 4'
285021 2840136 0525 0055 384928 i il
2790307 2780835 0797 005 27668. &
3110806 3100735 1231 0062 27168. 024 24
1
0 ol )
x102 Cpd 1: 0.333: +ES| ECC Scan Frag=125.0V sulfas_PosM x10% |Cpd 1: 0.323: +ES| Scan (rt: 0.325-0.710 min, 25 scans) Fr..
. 0.333 8 =
] Cpd 10333 ]
0.8 259
g
064 3 o E
a o
154 & 8
044 ; i &
1 _|& 2 =
02 225, EE = =
0512 1= l == & 2
= Iz
04 i th N i
o - 0.1 02 03 04 05 06 07 08 09 1 11 12 100 200 300 400 500 600 700 sdo 800
|0 T ek Counts (%) vs. Acguisition Time (min) Counts vs. Mass-to-Charge (m/z)

Figure 74  Finding four compounds in the sulfa drug mix
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Find and identify compounds 4
Task 2. Generate formulas and identify compounds (LC/MS - MS
only)
In this task, you generate possible formulas and search for each of those
compounds found in Task 1.
Task 2. Generate formulas and identify compounds (LC/MS - MS only)
Step Detailed Instructions Comments
1 Generate formulas for a Inthe Method Editor window, click * You can see the predicted isotope
Compounds 1 to 4. Compound Identification > Generate abundance ratios on the spectrum
View the MS Formula Results for Formulas. plot when you zoom in at the
each compound. b Inthe Method Editor window, click the appropriate m/z. See the online
View the Compound List. Charge State tab, and select Common Help for more information.
Close the MS Spectrum Results organic molecules as the Isotope * The Runicon () in the Method
window. model. Editor toolbar sometimes allows
¢ Click the Limits tab. you to choose an action from a set
Hint: To obtain the same results asin  d Enter 60 for the Minimum overall of possible actions. For example,
Figure 77, make sure you have score per charge carrier. two different actions are possible
selected Common organic molecules e Click Identify > Identify All when you click the Run icon in this
as the Isotope model. Compounds. You can instead click the section. If you click the arrow, a list
(¥} Generate Formulas from All of possible actions is shown, and
Compounds icon. you can choose which action to do.

f If necessary, click the Compound Choosing a different action from the
Identification Results icon, 3 , or list changes the default action. If
click the View > Compound you simply click the Run button, the
Identification Results command. default action is performed.

g If necessary, click View > Compound  + You can change the width of a
List. column by dragging the line that

h In the Compound List window, click separates adjacent columns.
the Hide any currently empty columns < You can move a column by dragging
icon (&g ) in the toolbar. the column header.

i Inthe Compound Identification Results <+ You can delete a column by clicking
window, click the gl icon in the Remove column in the shortcut
toolbar. menu.

j Close the Method Editor window and
the Sample Table window.
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4  Find and identify compounds

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

Step Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis Workflows B.08.00 - Default.m
File Launch Edit View Find Identify Method Configuration Tools Help

BEHdBES 9-0-AERADD M BB

(&3 Compound List: 4 found X /\ Sample Chromatogram Results x
FE & @ @ 2ot QR ZMdz - M BB A =S
%102 +ESI TIC Scan Frag=125.0 sulfas_PosMS.d
formua ¥ m/z ¥ Mass ¥ RT ¥ Width V' Height ¥ Score ¥ Base | 1 0833
» COHION4O252 2710321 2700244 0333 0053 761361 9827 2710 J ALY COO G2 vt ey L /L
CIOHICINADZS 285021 2340136 0526 0055 384928 9974 2850 -
C12HIANAC2S 2700807 278084 0797 0065  27ees1 9ess 2is0| X107 +E5|TCCSca"F;Q?ZSWS””“-P“M“
CIZHIAMNA0AS 3110806 3100739 1231 0062 271686 9932 311D Cpd 1: G2 HIDME D2 52: 0.333
) S N A
e wm ] 01 02 03 04 05 06 07 08 03 1 11 1z 13 14 15 16 17 18 13 2
(i Compound Identification Results: Cpd 1: C9 H10 N4 02 52 0.333 x oz dension Time i
o & % Compound Chromatogram Results % [j|Compound MS Spectrum Results x
1D Techniques Applied 8 I I t QY M2 ~ B ML 20t QB (M2 -0 WEAR D
4 e 1| x102 [cpd 1 ca 10 v 02 52; 0333 +£51 EICEr 0310, 27 %108 [Cpd 1: C3 H10 N4 02 52: 0.333: +ESI MFE Spectrum (rt...
Best GName®  Formuia & miz '8 Mass i 033 G i
O €13 H6 N2 05 2710321 2030140 27003 . 1 =
e CIOHBNOR 2710321 2930140 3089876 270.03 fiEx 5
.0 CBHEN4O7 2710321 293.0140 3089876 270.02 kEd i 4
e Cl1HANSO4 2710321 293.0140 3089876 270.02 044 tied g
s O CI7HEMN2S 2710321293.0140 3089876 27002 024 el &
S COHION40252 2710321 2930140 3089876 27003 = . ol :
> O (CLEHLZNIOS S22 52 U295 D IO S0S 187 6 200 %102 [Cpd 1: €9 H10 N4 02 S2: 0.333: +ESI ECC Scan Frag=1 %108 |Cpd 1: €9 H10 N4 02 S2. 0.333: +ESI Scan (it 032507
s O C7THIDOLL 2710321 2930140 3089876 2704 o b
i3 O €8 H14 06 52 3089876 270.02 re g
e CoHIEO54 3089876 27003 a5 5
e} ClAHBNO3 S 3089876 27003 05 2 =
s O C6H12 N3 0552 3089876 27003 el | % _ g
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Figure 75  Generate Formula results for Compounds 1 to 4 in sulfas_PosMS.d

114 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS



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

Find and identify compounds 4

Step

Detailed Instructions

Comments

2 Do alibrary search/database a
search based on formulas for
compounds 1to 4.

Base search on formula.

-0 a0 T

—_— e =

3 Modify the columns that are a
visible.

In the Method Editor window, click
Compound ldentification >
Identification Workflow.

Click the Add button.

Select Sulfas_AM PCDL.cdb.
Click Open.

Enter 40 for the Score (rev).

Click Always under Generate
formulas.

Click Database Search Settings.
Review the parameters.

Click Library Search Settings.

Clear the Instrument type check box.
Clear the Collision energy check box.
Click Identify > Identify All
Compounds. You can instead click the
(¥} Generate Formulas from All
Compounds icon.

Close the Method Editor window.

Right-click the Compound List window
and click Add/Remove Columns.
Clear the check box next to the File
parameter.

Mark the check box next to the CAS
parameter, and click OK. The CAS
column is empty.

Click the Hide Empty Columns icon,
& in the Compound List.

The Method Editor is opened
automatically when you click a
section in the Method Explorer.
Note in the Compound List that all
four sulfa drugs have been
identified (See Figure 77).

All of the identification results for
compounds are shown in the
Compound ldentification Results
window.

Some identification results are also
shown in the Compound List
window.

In the Add/Remove Columns dialog
box, you click the Column Name
column header twice to sort the
columns in alphabetical order.

(£} compound List: 4 found
Fe & 4 1
General

Formula

¥ m/z T Mass ¥ RT 7 Width 7 Height ¥ Score ¥ Base Peak ¥ [ons ¥ Mining Alge ¥ 1D Source ¥ Cpd V' Hits W

Compound Identification

Formula Generation Molecular Feature Extraction

¥ Score (MFG) ¥ Diff (MFG,ppm) ¥ Vol 7 Std Dev ¥ Score (MFE) ¥

p COHIOMNAO2S2 2710321 2700244 0333 0053 761361 6299

2710321 7

Find by Molec DBSearch-MF

16 144571

98.27

045 3881429  0.0001 100

CIDH9CING 02§
C12H1AN4 025
CIZHIAN4O45

285021
2790907
311.0806

2840136 0.526
278084 0797
3100739 1231

0035
0.085
0.062

384928
276681
271686

99.74
99.18
99.22

285.021 10
279.0%07 2
3110806 8

Find by Molec
Find by Molec
Find by Molec

DBSearch-MF 2
DBSearch-MF 3 14
DBSearch-MF 4

99.74
9955
9932

052 2009747  0.0005 100
-107 12180465  0.0006 100
-106 12732687  0.0005 100

Figure 76

pounds 1 to 4 in sulfas_PosMS.d
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Compound List window containing results for Library/DB Search and Generate Formulas for Com-
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4  Find and identify compounds

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

Step Detailed Instructions Comments
Agilent MassHunter Qualitative Analysis Workflows B.08.00 - Default.m
File Launch Edit View Find Identify Method Configuration Tools Help
sHdag 9-0-RERAGD P @B
[} Compound List: 4 found x /\ sample Chromatogram Results x
e E 2t Qa2 -l R A =S
General x102 +ESI TIC Scan Frag=125.0V sulfas_PosMS.d
Formula ¥ m/z ¥ Mass ¥ RT 7 Width 7 Height ¥ Score 7 Base Peak 7 Jons 7 Mining Algo 7 1
p C9HIOMN4 0252 2710321 2700244 0333 0053 761361 8299 2710321 7 Find by Molec j’k
C10HICINAO2ZS 285021 2840136 0526 0055 384928 9974 285021 10 Find by Molec u
2 =
C12H14 N4 025 279.0907 278084 0797 0065 276681 9918 279.0907 9 Find by Molec =il +ESLTCC Scan E o 1250 sulfesl PoshS o
C12ZH14N40O4S 3110806 3100739 1231 0062 271686 9922 311.0806 8 Find by Molec J A¥ /\ j\
[
= - 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 18 2
[a] T] X Counts (%) vs. Acguisition Time (min)
Bic d Results: Cpd izole: C9 H10 N4 02 S2: 0.333 X [ compound Chromatogram Results % [ilcompound Ms Spectrum Results x
Y e " 1 "
o 2ot QRY SM2 -8B [ 2+« QR |GM2 -0 W D
=
Dylechiaucs dopliedigel |11 %102 |Cod 1: Sulfamethizole: €3 H10 N4 02 S2: 0.332.. %106 [Cpd 1: Sulfamethizole; C9 H10 N4 02 52, 0.333: +.
P DESearch-MFG: E 0333 12 i
i A =
Best BMame®  Formua & miz 4B Mass 8 Diff ppm) A RT & 1 2t
B (o] C13 He N2 O3 2710321 2930140 2700247 1084 0333 081 08 E
; (O] Sulfa.. C9HION4O2S2 271.0321293.0140 3089876 270.0244 045 0333 M-H 064 08 ,_(i’O’
) (9] Cl0H8 NOB  271.0321 293.0140 308.9876 270.0247 107 0333 (M-+H| 04 E S
04 8
B (9] C8HEN4 O7 2710321 293.0140 3089876 270.0241 -162 0333 (M+H| 02 =
B (e Cl11H4N504 2710321 293.0140 308.9876 270.0248 56 0333 (M+H =2
p (o) CI7THEMN2S 2710321 293.0140 308.9876 270.0242 368 0333 (M+H™ o =
2 - N - ; :
, 5 S e e T B x102 [Cpd 1: Sulfamethizole; €3 H10 N4 02 S2; 0.333 x10% [Cpd 1: Sulfamethizole; C9 H10 N4 02 S2; 0.333: +
3 () C7TH10011 2710321 293.0140 308.9876 270.024 -608 0333 (M+H| i A z
z
b (8] C8 H14 0652 308.9876 270.0243 415 0333 0.8 g
p (] C9HI18054 308.9876 270.0244 -147 0333 05 3 i , =
OB
b (9] Cl14HENO3 S 308.9876 270.0242 -625 0333 04 2 2 /C( g
i3 (o] C6 H12 N3 0552 308.9876 270.0244 -84% 0333 - 2 = =) % 2 8
s 8 & 0 o =
) CTHIE N3 §4 3089876 2700245 674 0333 o oz L ERER o @ =
== a 5
p () C19H7 CI 3089876 270.0242 -225 0333 0] 0 5, ‘U| 2 IT i
. 12 HE Na 12 TG S Fcal nea 010203040506070809 1 1112 100 200 300 400 500 60D 700 800 900
[l il | [ir] Counts (%) vs. Acguisition Time (min) Counts vs. Mass-to-Charge (miz)

Figure 77  Results for Library/Database Search and Generate Formulas for Compounds 1 to 4
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Find and identify compounds 4

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)” on page 109 and
identified in “Task 2. Generate formulas and identify compounds (LC/MS -
MS only)” on page 113. You print compounds reports in the Qualitative
Analysis Workflows program. You print analysis reports in the Qualitative
Analysis Navigator program. See “Task 5. Print an analysis report” on page 25.

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
zoomed in on special peaks.
Turn off the MS/MS options in

a
b

Click View > Method Editor.

In Method Editor, select Method
Automation > Reports.

Click the Contents tab.

Clear the Show MS spectrum check

the report.

box.

[Z Method Editor: Reporis

= Method Automation
Workflow

Additional Chromatograms
Reports

Export

Target/Suspect Screening
Compound Discovery
Compound Identification
Sample Purity

Export

MS Extraction

BdEEE 9-0-

(¥) Print Report ~

Destination | Templates | Layout| & Conterts |

Compounds

4 Show compound table
Sortby. [Retertion time -
4 Sortorder |Increasing -
7] Exclude details for unidentfied compounds
Chromatograms
A 7] Show user chromatogram(s)
a Show compound chrematogram(s)

[] Overlay compound chromatogramis)

Compound spectrum (MS)
[7] Show MS spectrum 4
[7] Show predicted isctope match table

Show M5 peak table

Show MS spectrum (zeemed in on special peaks)
Zoompsdding: - 300 + 300 mz
Overlay predicted isctope distribution

Library ssarch resuits

[7] Show library spectrum [] Show difference spectrum

I

Figure 78

+ 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.

Method Automation > Reports > Contents tab in the Method Editor window
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4

Find and identify compounds

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

Step

2

(optional) Choose a different
compound report template.

Detailed Instructions

a Click the Templates tab.

b Click Use PDF-based reporting.

¢ Select CompoundReport
WithldentificationHits.xlIsx as the

Comments

Several different report templates
are included with the software.

You can customize a report template
using Excel and the Report Designer

Unknown identification report

template.

[Z Method Editor: Reports

¥} - (4 ~ (B} PrintReport -

| Destination | Templates | Layout | & Cortents|

@ e mE

= Method Automation
Workflow A
Additional Chromatograms
Reports A

Export
Target/Suspect Screening
Compound Discovery &
Compound Identific... &
Sample Purity

Export

MS Extraction

Use Microsoft Excel® for reporting

@ Use PDF-based reporting

Report template folder

DA\MassHurter Report Tempistes\Quah8.08 00l [ |
Report templates

Target screening repart template :

[ TargetCompoundSereeningReport st - =
Compound Discovery report template

[CompoundRepartw Hits st -
Sample purity report template

[ FomuiaCortimation Report xsl -
Compound report template

[CompoundReport xsh -
Qualitative method report template

[GualiativeMethodReport i -
Acquisition method report template :

[AcaMethodReport rdic -

Figure 79

3 Print the report.

118

a Click File > Print > Compound Report.
If you click the (I} icon to print the
compound report, the Compound
Report dialog box is not opened.

b Mark the Print preview check box.

Click OK. Examine the report.

o

d Close the report.

add-in. See “Customize a report
template” on page 186.

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

You specify four different compound report templates: one
for each of the possible Workflows.

If the current workflow is Target/Suspect Screening, the
Target screening report template is used when you print a
compound report.

If the current workflow is Sample Purity, then the Sample
purity report template is used. If the current workflow is
Compound Discovery, then the Compound Discovery
workflow is used.

If the current workflow is Custom, then the Compound
report template is used.

Method Automation > Reports > Templates section in the Method Editor

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

+ See the online Help or the Report
Designer Training DVD for
additional information.
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Find and identify compounds 4

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

Step Detailed Instructions Comments

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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4  Find and identify compounds

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

The Compound Mining 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.
Before calculating sample purity, you align the different chromatograms.

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

Detailed Instructions

Comments

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

¢ Click Configuration > Window

Step
1 Open the sulfas_PosMS.d a
chromatogram. b
d
e
f
9
h
i
j
120

Layouts > Restore Default Layout.
Click Configuration > Show Advanced
Settings if it is not marked.

Click the down arrow next to the
Maximum Number of List Panes icon
in the Sample Chromatogram Results
Toolbar, and select 2.

Click Method > Open.
Selectdefault.m.

Click OK.

You may be asked whether or not to

save method changes. Click Yes or No.

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

+ The Find by Formula section is
included in the Target/Suspect
Screening section in the Method
Editor window. If you want to also
calculate Sample Purity, you modify
the Sample Purity section in the
Method Editor window.

* If you change the parameters in the
Target/Suspect Screening > Find by
Formula section, those changes
may also affect the Sample Purity >
Find by Formula section.
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Task 4. Find compounds by formula (LC/MS - MS only) (continued)

Find and identify compounds 4

Step

Detailed Instructions

Comments

2 Set the parameters to run the Find
by Formula algorithm within the
specified range on the
chromatogram.

Enable sample purity
calculations.

Calculate the TIC %, ADC %, and
UV A% purity values.

Use the maximum value as the
purity value.

Specify a delay time of 0.045
minutes.

Add a Relative height filter.

Adjust the delay time for the MS
signal by 0.045 minutes.

Add a relative height filter to the
chromatograms.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS$S

b

If necessary, click View > Method
Editor. Float this window.

In the Method Editor window, select
the Target/Suspect Screening > Find
by Formula section.

Select default.csv as the library.

In the Method Editor window, click
Sample Purity > Sample Purity >
Options section.

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

Click Maximum of all selected
algorithms.

In the Minimum acceptable purity
box, type 20.

Click the Sample Purity > Sample
Purity > Delay Time section in the
Method Editor window.

Mark the Use Delay check box.

Type 0. 045 in the Time delay (min)
parameter.

Click the Sample Purity > Find by
Formula > EIC Peak Filters section in
the Method Editor window.

Mark the Relative height check box.
Type 5 in the % of largest peak
parameter. In the default method, this
is the default.

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

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

This data file contains multiple sulfa
drugs which is why the expected
purity is 20%.

When you calculate the sample
purity with multiple signals, the
software matches peaks from the
different signals, so it is better to
line up the signals before running
the algorithm.

You can limit which peaks are
returned from the integration
algorithm.
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4  Find and identify compounds

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

Step

Detailed Instructions

2 Method Editor: Sample Purity

@ EREH 90 ® SamplePuiy -

x

= Method i A

integrete (UV) | Sutabiity (W) | Pesks (V) | Integrate (ADC) | Peaks (ADC) |

A Optons | A DelayTime | Erclude Masses | Integraie (MS) | Peaks (MS)

Workfiow
Sample puriy

Comments

|
v

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

Additional Chromatograms Agorithms to e
Reports FTC% Fwaz &4 [Euwcx
Export D ECTIic % CJuve% Cmwe =%
[] ADC %
Target/Suspect Screening A = 4
Calcuiation seftings
o e I O ) Use pesk areas ©) Use peak heights
Compound Identification
RT acceptance window: +- 0.050 min
= Sample Purity
Quaification settings
sample Purity I %) Single algorithm TIC % P
Find by Formula A %) Minimum of all selected algorithms N
Export *) Average of all selected algorithms
© Maximum of all selected algorithms A
MS Extraction A
Minimum acceptable purity A %

3 Run the Sample Purity algorithm
within the specified range, and
review the results.

a

Click the Sample Purity > Sample
Purity > Options tab.

Click () to run the Find by Formula
with Sample Purity algorithm on the
data file.

Change the Maximum number of list
panes to 3 in the Compound MS
Spectrum Results windows.

Close the Method Editor window, the
Compound Fragment Spectrum
Results, the Spectral Difference
Results, the Sample Table, and the
Structure Viewer window.

Click View > Compound List to open
the Compound List window.
Click the Hide Empty Columns (E@ )

button in the Compound List window.

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

You specify how to
determine the sample purity
in this section.

+ The Qualitative Analysis program
finds 4 compounds in the selected
range.

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

+ The Compound List was docked at
the side of the Qualitative Analysis
Workflows window. See “Task 4.
Change window layouts” on
page 23 for more information on
moving windows.
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Task 4. Find compounds by formula (LC/MS - MS only) (continued)

Find and identify compounds

4

Step

Detailed Instructions

Comments

4 Display Sample Purity columns.
If the Automatically Show

Columnsicon is not on, then you

can manually display the Purity
Columns.

Right-click a column, and click
Add/Remove Columns to open the
Compound Columns dialog box.
Click the Category column header to
sort the possible columns.

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

Click the OK button.

+ For this figure, some columns were
removed from the default columns
in the Compound List table.

» To show only compounds that were
identified, you can add a filter to the
Flags (Tgt) column. You could select
to show only blanks in this column
to see only matches.

3 Compound List: 37 found

[

x
B & 4y
General Compound Identification Target/Suspect Screening Sample Purity 3
Formua ¥ m/z ¥ Mass ¥ RT ¥ Width ¥ Height ¥ Score ¥ lons ¥ Cpd ¥ Name ¥ Diff Tat ppm) ¥ Score (Tgt) ¥ Flags (T © ¥ RTTgt) ¥ Purity Value ¥ Purity Comments ¥ TiCk Area ¥ UVAX Area ¥ ADCHArea ] |
COHION4O252 2710321 2700248 028 0038 127575 9933 7 1 Sulfamethizole 099 9933 0285 316 185 316 208
COHFCINAQZS 2850208 2840135 0473 004 626202 998 12 2 Sulfachloropyridazin 022 998 0475 177 84 136 £
C12H14 N4 025 3010732 2780836 0746 0.044 318306 9973 6 3 Sulfamethazine 038 99.73 0745 346 346 19 227
C1ZHI4NAO45 3110808 3100737 118 0039 368125 9958 6 4  Sulfadimethoxine 029 9958 1175 385 385 173 21
CI3HZLN3O 2361745 2351672 1613 0257 3835 4114 1 16  <Procainamides  -54 4114 | ioncount| I o qualified peak fo
C20H2N2O2 3251314 3241857 0071 0355 2021 5466 5 7  Quinidine 578 5466 low score 55 MNo qualified peak fo 55 15
€20 H24 N2 02 3251914 3241857 0071 0355 2021 5466 5 8 Quinine 578 5466 low score Mo qualified peak fo
Cl14HZZ N2 0 2570634 234172 1003 0476 4833 4412 3 15 <lidocaines 129 4312 | lowscore I 1o qualified peak fo =
C15H22 03 2511653 2501587 0665 0433 2172 4256 2 25 <Gemfibrazil> 707 2256 | lowscore. 123 Mo qualified peak fo 123
» (C20HZE 02 2931933 2981948 1629 0919 3677 . 4369 4 37 504 4368 [ lowscore. I o quaiified peak fo
CI3HZLNO3 239483 2391505 029 0036 16805 6796 3 10  Salbuterol 691 6796 low score; B 1o qualified peak fo
C12HI19N O3 2251324 2251347 1356 0237 3698 6046 2 13 Terbutaline 815 6046 low scare; I 1o qusiified peak fo
CBHIOM203S 2370375 2140483 1003 0038 1992 052 1 11 <Sufacetamide> 3306 052 | m/ztoleran| 07 Mo qualified peak fo 07
C7HION402S 2370375 2140483 1003 0038 1992 10 1 12  <Suffaguanidine>  -1942 10 | m/ztoleran I o qualified peak fo
€21 H3002 3372114 3142214 1726 0802 4454 3201 3 17 <Progesterone>  -10.12 3201 | m/ztoleran. I 1o qualified peak fo
C24H4D 04 3922614 3022821 0489 0493 1012 1045 2 18  <Chenodeoxycholic -27.04 1045 | m/z toleran N 1o qualified peak fo
C19H24N203 3511783 3281877 0328 047 1294 326 3 20 <laberalol> 2732 326 | mztoleran. I 1o quslified peak fo L4
CBHEFIN3 045 3309819 3309825 0473 0036 1379 043 1 26 <Hydroflumethiazid 2528 043 | miz toleran| I o qualified peak fo
C19HZON202 3091625 3081572 0489 0445 1838 1503 3 33 <Phenylbutazone> 1548 1503 | mztoleran. I 1o qualified peak fo
CEHINO2 5 <Acetaminophen> o EIC peak
€8 H10 N4 02 3 <Caffeine> | no EIC peak
€33 H40 N2 09 H <Reserpine> | no EIC peak
€21 H27 FO6 14 <Triamcinolones | no EIC peak
CEHINO2 18 <4-Acetamidophen no EIC peak
€21 H18CIN O 21 <Acemetacin> | 'no EIC peak
€21 H28 05 22 <Cortisone> | no EIC peak
€4 HE M4 03 52 =] | no EIC peak =

Figure 81

Finding all four compounds in the sulfa drug mix

* The Purity Value column is color
coded:
Green - Pass
Yellow - Fail
Red - Cannot measure
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4  Find and identify compounds

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

Step Detailed Instructions Comments
@l‘ i ion Results: Cpd 1 C9 H10 N4 02 52; 0.280 x
ID Technigues Applied &
4y FBF
Best ®  MName &  Formula A m/z 4+ Mass -8 Mass (Tgt) R Diff [ppm) B Score (Tgt) 8 RT 8 RT (Tgt) -8 RT Diff 8 Score [RT) B Species HFagsH  Motes A
4 [a) Sulfamethizole CIH10N402S2 2700252 2710321 293.0140 2700248 2700245 099 9933 028 0285 -0.005 9981 M+ (M+H)+ (M+Na)+ Sulfa mix #1
m/z 4 Species A Height | Score (mass) B Score (iso. abund) 8 Score (iso. spacing) A Lib/DB 8 RT 48 RT Diff &
4 2700252 M+ 1179 8874 ] 0
m/z 48 mj/z(Calc) B Diff (ppm) 8 Height 8 Height (Calg) 8 Height % -3 Height % (Calg)’ A Height Sum % -8 Height Sum® (Calc) B
2700252 270024 449 1179 1179 100 100 100 100
m/z 4 Species 9 Height 4 Score (mass) H Score (is0. abund) 8 Score (iso. spacing) A Lib/DB 4 RT 8 RT Diff &
2710321  (M+H)+ 3902299 9937 97.97 99.92
293014 (M+Na)+ 2678973 99.55 9749 99.37

Figure 82  Results for sulfamethizole in the Compound Identification Results window
5 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 4

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 Restore the default layout and
open the default method.

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

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

Filter to show only the largest 20
compounds in abundance.
Change the window layout to
match that of Figure 83 (next

page).

(- — N B —

Click Configuration > Window
Layouts > Restore Default Layout.
Click Method > Open.

Select Default.m.

Click the OK button.

Click Configuration > Show Advanced
Settings, if it is not marked.

Open the peptide-ms-only.d data file.
Click View > Method Editor.

¢ Inthe Method Editor window, click

Compound Discovery > Find by
Molecular Feature.

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

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

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

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

type 20 for the number of compounds.

Click {w} to run the Find by
Molecular Feature algorithm on the
data file.

Close the Method Editor window, the
Compound Fragment Spectrum
Results window, the Compound
Identification Results window. the
Structure Viewer window, and the
Spectral Difference Results window.

* When you open a data file, the

software is changed to show only
the features that are available for
the current data file type.

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
Molecular Feature Extraction (MFE)
algorithm. Then, you can compare
sets of different compounds using
Agilent Mass Profiler Professional
software.

You can export the compounds to a
CEF file using the File > Export > As
CEF command.
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4

Find and identify compounds

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

Step

Detailed Instructions

Comments

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

a Inthe Compound List window, scroll to
find the compound containing the m/z
570.7362 ion.

In the Compound MS Spectrum

Results window, find the charge state.
Find the ion species in the Compound
MS Spectrum Results window.

Find the mass.

+ Compound 3 has a spectrum
containing this ion with a charge
state of +2.

The mass is 1139.4578. The ion
species is (M+2H)+2. You can see
the ion species in the Compound
MS Spectrum Results window and
also in the Spectrum Peak List
window in the column labeled

Species.
[ Agilent MassHunter Qualitative Analysis Workflows B.08.00 - Default.m [E=n e =
File Launch Edit View Find Identify Method Configuration Tools Help
EHdE3 9-C-BREFRAQG H @B
TA Sample Table: peptide-ms-only.d x .\ sample Chromatogram Results x
| JOR - -8 2ot QB EM2 - KM BB A =D
= o Results | x102 +ESITIC Scan Frag=175.0V peplide-ms-only.d
Lt fee J 1 2758
3 Compound List: 17 found X Cpd B
0
Pel & o g %102 +ES| TCC Scan Frag=175.0V peptide-ms-only.d
General 2758
eneral ol
miz W Mass ¥ RT W Width ¥ Height ¥ Base Peak 7 lons o
EuiEsatLoo LIl s i, ailuEes 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
3451891 6883638 2691 0036 32469 3451891 5 o (P e e S )
7228175 1443820 2716 0027 26791 7228175 3
b 5707362 1139457 2758 0.031 18489 5707362 3 @COII\DOIIIIGCHIBMDQEII\REII“S x @C{)mpﬂlﬂld MS Spectrum Results x
395239 7884632 2781 0033 61264 393239 3 "
\ n
4172119 4162045 2887 0016 17936 4172119 2 2 et Q w % m 2 M Ca Q m % & 2 M ﬂl el f Ll JE L Ij
st e iiissa it el ¥102 Cpd 4 2.758: +ES| EIC(570.7368, 571 104 [Cpd 4: 2.758: +MS Chip MFE Spectrum (rt 2.725-..| | *MFE Spectum (t: 2.725:2 784 min) |+ Scan t: 272+ [»
5122538 5112463 2903 0033 12910 5122538 2 2758 S " Peak o bund A Species B Abund %
3511584 350151 2913 0031 20577 3511584 2 14 = ﬁf ¥ =
4617467 9214797 2821 003 71828 4617467 6 | % "o:g Pt jpanesz P22 | 20
3802064 7583979 3061 0033 22382 3802064 6 L= 2 1017215 (M=2H)=2 55.02
46425 9264861 3279 0033  ST067 46425 7 06 15 3 5127.88 (Me2H}+2 2774
6533622 1304709 3327 0029 28026 8533622 4
501795 1001573 3375 003 10383 301795 5 wH 1
3473172 5463097 3.528 0034 65269 3473172 2 024 05
5823183 1162622 3.739 0033 85254 5823183 3 )
571.8593 1141704 3766 0033 5645 5718593 3 0
x102 Cpd & 2758 +ES| ECC Scan Frag=17. x10¢ Cpd 4 2.758: +MS Chip Scan (rt: 2.725-2791 mi.
Al 2758
cpd4|2.758 8 g
02 8
6 =
05 7
A P =
0.4 RE o Ed
2lpEs £ n 2a
02 gl 2I8B= 8 B 2o
g3 & = E
o o A i N -
) ) "3 27428 3 323436 a0 elo 0o 1000 1200 1400
[l il 3 Counts (%) vs. Acquisition Time (min) Counts vs. Mass-to-Charge (m/z) [EAA Lk

Figure 83

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

4 Close the data file.

Find by Molecular Feature results in the Qualitative Analysis Workflows program
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Find and identify compounds 4

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

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

The Compound Mining 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 Find menu only lists algorithms
sulfas_PosAutoMSMS.d data file the Mass Hunter Qualitative Analysis that can be run on the current data
and select a range from 0.2 to 1.3 icon. Otherwise, click File > Open file or files.
minutes. Data File.
Highlight a range from 0.2t0 1.3 b Open the default.m method.
minutes. ¢ Click the Configuration > Window
Layouts > Restore Default Layout
command.

d Click File > Open Data File.

e Click the sulfas_PosAutoMSMS.d
data file in the example data file
directory, and click Open.

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

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

/\ sample Chromatogram Results x
2ot Q] M2 - mB% A B S

x108 [+ESI TIC MS(all) sulfas_PosAutoMSMS d

154

01 0z 03 04 05 08 07 08 08 1 T 12 13 14 15 16 17 18 13 2
Counts vs. Acquisition Time {min)

Figure 84  TIC chromatogram of sulfas_PosAutoMSMS.d data file
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4  Find and identify compounds

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

Step Detailed Instructions Comments
2 Find compounds from 0.2to0 1.3 a Float the Method Editor window. * You can choose the region of the
minutes on the chromatogram. b In Method Editor click Compound chromatogram from which you
Enter a Positive MS/MS TIC Discovery > Find by Auto MS/MS. intend to find compounds. See
threshold of 100000. ¢ On the Processing tab in the Positive Figure 84.
Exclude masses 121.0504 and MS/MS TIC thresheld, type 100000.
922.0097. d Click the Excluded Masses tab.

NOTE: Blue triangles are also

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

Type 121.0504, 922.0097
Select Symmetric (ppm).
Select 20.

displayed in the Method Automation,
Sample Purity, and Find by Integration
sections in the Method Editor when
you change the Excluded Masses tab.
These same values are also used in
these other sections of the method.

@ Method Editor: Find by Auto MS/MS

W EBEE 9-® - (P FindbyAuto MS/MS -

Method Automation A
Target Screening () Do not exclude masses

= Unknown Mining S Etrme e

A Processing| A Excluded Masses | Results |

® Exclude masses (or miz ranges) from all new A

AT A o s miz value(s): 1271.0504. 922 0097 A
Find by Auto MS/MS A
Single m/z expansion for this chromatogram
Find by Targeted MS/MS . 200 =
Find by Integration A
Unknown Identification
Sample Purity A
Export
MS Extraction
Figure 85 Excluded Masses tab of Find by AutoMS/MS

Click {] to run the Find by Auto
MS/MS algorithm on the data file.
Close the Method Editor window.

* You can also click Find > Find by
Auto MS/MS > Over Selected
Ranges.

+ The Qualitative Analysis Workflows
program finds 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 4

Step

Detailed Instructions

Comments

3 Display both spectra for Compound
4 only. See Figure 86.

f.}.f Compound Chromatogram Results

a Highlight Compound 4 only.

b Review the chromatograms in the
Compound Chromatogram Results
window.

¢ Review the MS Spectrum in the
Compound MS Spectrum Results
window and the MS/MS spectrum in
the Compound Fragment Spectrum
Results window.

Hd @Componnd M5 Spectrum Results

+ Showing both spectra is a convenient
way to display all the information for a
single compound.

* Note that both the precursor and
product spectra are extracted for each
compound. The diamond represents
the precursor ion. You can change the
color to use for the MS/MS precursor
ion symbol in the MS and MS/MS
Spectra Display Options dialog box.

26t QR EM2 - B HLS %% et QI A2 - WS S
x102 |Cpd 4: 1.264: +ESI| EIC(311.0810) Scan Frag=125.0V sulfas_PosAuto.. %103 |Cpd 4: 1.264: +ES| Scan (rt: 1.210, 1.268, 1.296 min, 3 scans) Frag=125.
K g
0 4] =1
= =
2 |Cpd 4: 1.264: +ES| ECC Product lon (311.0810 - Ifas_PosAutol. 2 OB = 5
<10 pd +] roduct lon . > ) sulfas_PosAutol 2 g %@gm g % g §
aqod= o o
N Ry EHEE g z 8
1 105 11 115 12 135 13 135 14 145 15 " 20 3o 40 500 e0 70 sl 9o
Counts (%) vs. Acquisition Time (min) Counts vs. Mass-to-Charge (miz)

il compound Fragment Spectrum Results

CC N S = T -

5| A= R |

x10% |Cpd 4: 1.264: +ES| Product lon (rt: 1.222, 1279, 1.307 min, 3 scans) CID@18 1 (311.0810[z=1] -> ) sulfas_PosfutoMSMS d
14 = —~
E g
i 8o N oy =
= =
1 § 232 1E S5 E3
s a%s |z g2 g1
7 LT S sy ) £
) e e e e, e e L s o s e e, s i (e e el s
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 830

Counts vs. Mass-to-Charge (miz)

]@ Compound Fragment Spectrum Results H'If Spectral Difference Results: Cpd & 1.264|

Figure 86

Compound Chromatogram Results window, Compound MS Spectrum Results window,

and Compound Fragment Spectrum Results window showing results for Compound 4
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4  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 alibrary/database search of a Click View > Method Editor. * You can instead select Search
Compounds 1 to 4 based on b In Method Editor, select Compound Library/DB for Selected
masses. See Figure 88 on Identification > Identification Compounds when you click the
page 131. Workflow. arrow next to the {EI icon in the
¢ Click Add. Select default.csv. Click OK. Method Editor toolbar.
d Select Unknown Identification > + Note that three of the sulfa drugs
Database Search Settings. have been identified in the
e In the Search Criteria tab, click Mass. Compound List (See Figure 89 on
f Click the Search Library/DB for All page 132).
Compounds icon {EI to run the * Note that no compound name was
algorithm. found for Compound 3 after running
g If the Compound List is not showing, the database search algorithm.
click View > Compound List.
h If the Compound Identification Results
window is not showing, click View >
Compound Identification Results.
i Remove extra columns.
@ Compound List: 4 found x
General ‘Compound Identification Database Search
Label ¥ mfz ¥ Mass ¥ RT V Height ¥ Score ¥ Base Peak ¥ Mining Algorithm ¥ ID Source ¥ Formula W Cpd ¥ Name ¥ Hits ¥ Score (DB} ¥ RTDiff (DB} ¥
Cpd 1: Sulfamethizole; C9 H10 N4 02 52; 0.336 2710323 2700249 0336 102753 983 1560109 Find by Auto MS/MS  DBSearch TS H10 N4 02 S2 1 Sulfamethizole 1 983 -0.006
Cpd 2: Sulfamethazine; C12 H14 N4 02 S; 0.793 2790908 2780837 0.793 603583 98.86 1860329 Find by Auto MS/MS  DBSearch C1ZH14N4 02 S 2 Sulfamethazine 1 98.86 -0.003
Cpd 3:1.256 311.2426 1.256 188456 1560761 Find by Auto MS/MS 3 0
» | Cpd 4: Sulfadimethoxine; C12 H14 NAO4 §; 1.26 3110809 3100736 1.264 555016 99.62 1560764 Find by Auto MS/MS  DBSearch C12H14N4 04 S 4 Sulfadimethoxine 1 99.62 -0.044

Figure 87 Compounds in sulfas_PosAutoMSMS.d data file identified by searching a database
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Find and identify compounds

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

4

Step

Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis Workflows B.08.00 - Default.m
File Launch Edit View Find Identify Methoed Configuration Tools Help

BHEd 9-- 8" E QA GGG M S

[l Il

Counts vs. Mass-to-Charge (miz)

3 Compound List: 4 found % /\ Sample Chromatogram Results x
Bal & @ 2ot QF M2 - BHR A BS
Genel | 4102 +ESI TIC MS(all) sulfss_PosAutoMSHS.d
Label Y miz ¥ Mass ¥ RT ¥ Heigt I

Cpd 1: Sulfamethizole: C9 H10 N4 02 52:0336 2710323 2700249 0336 1027 0z

b Cpd 2 Sulfamethozing: C12 H14 N4 0250793 2790208 2780837 0793 6035 -

Cpd 311236 3112426 1256 1884 :

Cpd 4 Sulfadimethoxing; C12 H14 N4 04 5,126 3110809 3100736 1264 5550 e

02
0
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts (%) vs. Acquisition Time (min)
(7 Compound Chromatogram Results x (]| Compound M5 Spectrum Resuits x
2ot QR TA2 ~B By [ 26t QF A2 -0 &S0 D

- x102 Cpd 2: Sulfamethazine; C12 H14 N4 02 §; 0.793: +ES| EL x108 Cpd 2: Sulfamethazine; C12 H14 N4 02 S; 0.793: +ES| Sc.

el il ] N 4
— | ! :

Bic Results: Cpd 2 C12 H14 N4 O2... X 0 075 &

= &

o % x102 Cpd 2: Sulfamethazine; C12 H14 N4 02 S; 0.793: +ES| EC. 05 % g 25 8 g =
= 0595 3 5 = 5 3 s
ID Techniques Applied & i e g g §

a4 (Pl 0b5 06 065 07 075 08 085 09 085 1 105 " 200 300 400 500 e0 700 8o 900

Counts (%) vs. Acquisition Time (min) Counts vs. Mass-to-Charge (miz)
Best ®  Name B Formua B mz /8 Mass 8 Mass (Tgh)-
4 (@ Sulamethazine C12H14M4O2S 2790303 2780837 il compound Fragment Spectrum Results x
m/z  4SpeciesR Height 4 Score (mass) A Score fiso.abund) BScor WA & T G [ L2 v WAL Wk =S
2790909 (M-H)- 4860873 100 9838
# i x105 |Cpd 2: Sulfamethazine: C12 H14 N4 02 S; 0.793: +ES| Product lon (rt: 0.765, 0.793, 0.622 min, 2 scans) CID@16.5 (279.0917[z=1] ->
m/z B m/z(Calg R Diff (ppm) B Height - Height (Cald) 8 Heigt
2510895 2510891 131 281568 291996 ]
2800941 2500936 168 788647 752388 al
2720009 279091 062 4835022 4850873 .
0
50 250 300 3% 400 450 500 550 60 6% 700 750 8d0

[ ] |l compound Fragment Spectrum Results [ Spectral Difference Results |

Figure 88

Compounds in sulfas_PosAutoMSMS.d data file identified by searching a database
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4  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 1to 4.
View the Compound List.
View the Compound
Identification Results list.

Hint: To obtain the same results as in
Figure 89, make sure you have
selected Common organic molecules
for the Isotope model.

In the Method Editor window, click
Compound ldentification > Generate
Formulas.

Click the Charge State tab, and select
Common organic molecules.

Click the Generate Formulas from All
Compounds tool ({EI) to run the
algorithm.

In the Compound List window,
highlight the compound that you want
to see.

Click View > MS/MS Formula
Details.

Use the scroll bar in the Compound
Identification Results window to see
the Generate Formulas results (MFG).
The second level of the table shows
several Score columns. The ID Source
column shows that the result was
found by both the Database Search
(DB) algorithm and the Generate
Formulas algorithm (MFG).

* You see the predicted isotope
abundance ratios on the spectrum
plot when you zoom in at the
appropriate m/z.

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

+ Click the Hide Empty Columns icon
to automatically hide empty
columns. You can also use the
Remove column shortcut command.

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

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

fig e

Name +

Best

« @

Formula

m/z

4 2790909 (M+H)+ 4860873 100

m/fz

2810895  281.0891 -131 281588

280.0941 2800336 -le8 788647

279.0909 279.091 062 483502.2

A mjz ¥ Mass P Diff(ppm)+ RT -+ RT Diff B Species A
Sulfamethazine C12H14 N4O25 2790905 278.0837

42 Species B Height 8 Score (mass) 8 Score (iso. abund) 8 Score (iso. spacing) =

B my/z (Cal) B Diff (ppm) # Height 4 Height (Cale]

@Compound Identification Results: Cpd 2: Sulfamethazine; C12 H14 N4 02 5; 0.793

ID Source A

024 0793 0003 (M+H)+

Lib/DB
9338

Notes +
DESearch-MFG  Sulfa mix #3

= RT 8 RTDiff &8
97.15 D#MassHunter\PCDL\default.csv 0793

1

m

-0.003

miz Formula Height%  Diff (ppm)  Loss Mass

2919

Figure 89

132

950612 C5HT N2 044 85 1840306
7523 105.0435 CEHS N2 004 1153
48608 1050435 CH5 M4 02 004 2677
CEHT N2 015 835
CH7 M4 02 015 3072

CIHILNZS 015

Hi MS/MS Formula Details: Cpd 2: Sulfamethazine; C12 H14 N4 02 §; 0.793 C12 Hi4.. X

=
Loss Formula [
CTHBN202S

All of the possible
formulas for each
m/z are shown in
the same color.

CEHIONZ C2S |2
C11H10S

CEHEN2O2S
C11HES
€9 H4 N2 02

30s

Compound Identification Results window and MS/MS Details window for Compound 2
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Find and identify compounds 4

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 selectionsin  a Inthe Method Editor window, select * Only sections that are marked in

the method for compound reports:
Turn off viewing the MS spectra
zoomed in on special peaks, if
necessary.
Turn on the MS/MS options in

Method Automation > Reports.

b Click the Contents tab.
Clear the Show MS spectrum
(zoomed in on special peaks) check
box, if necessary.

the report.

Mark the Show MS/MS spectrum
check box and the Show MS/MS
peak table check box.

[Z Method Editor: Reports

= Method Automation
Workflow A
Additional Chromatograms &
Reports A
Export

Target/Suspect Screening
Compound Discovery A&

Compound Identificati... &

A ERME 9™ - ® PrntReport -

[ Destnation | Templates | Layout| A Cortents |

Compounds
Show compound table

Sortby [ Retertion time

)

Sortorder: [Increasing

[F] Exclude details for unidentified compounds

Chromatograms
[7] Show user chromatogramis)

Show compound chromatoaram(s)

this tab are included in the report.
To change the template that is used
to print the report, click the Reports
> Templates tab in the Method
Editor window. Select a different
template to use for the report based
upon the selected workflow. See
Figure 79 on page 118 for more
information.

Sample Purity o\ 7] Overlay compound chromatogram(s)
e Compound spectrum (MS)
| Show MS peak table

— A Show MS spectrum [+

[] Show predicied isctope match table

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

Zoom padding: - 300 + 300 miz

Compound spectrum {(MS/MS)

[¥] Show MS/MS spectrum [¥] Show MS/MS peak table

Library search results

] Show library spectrum [] Show difference spectrum

Figure 90  Contents tab in the Method Automation > Reports section in the Method Editor
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4  Find and identify compounds

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

Step Detailed Instructions Comments
2 Print the report. a Click File > Print > Compound Report. - If the Workflow is Compound
Preview the report. If you click the Print Report icon {!} Discovery, then the template you
in the Method Editor to print the select for the Compound Discovery
report, the report is printed, and the Report template is used.

dialog box is not opened.

b Inthe Print Compound Report dialog
box, click the All results button.

¢ Mark Print report and select a printer.

d Mark Print preview.
e Click OK.
L1 Report.pdf - Adobe Acrobat Pro (=N R ==
File Edit Viev Window Help x
B Open ‘ f:} Create ~ ‘ D @ @ @ ‘ @) @ & Customize ~ | lz‘
(9 12 ‘ N | (=) (o | [ Common Tools © Fill &Sign ~ Comment

Qualitative Compound Identification Report

Data File [r—— Sampio Nama f—
Sampie Type Sample. Position P11 -
Instrument Narme qroe e User fame

Acq Meshod s ot demam Acquirsd Time /1672008 51 P UTE-07:00)

oA Mathod o

Comment

Acquistan T (Local) 12008 st o (UTCGT)

Compound Table
I S — - o L — ] o Farm T o) [ (081]
= R | am] | | | o] camimors B

[Compoed Lsbel___[Wame r L R

(G2 aramemasee: :

G et |sutfamathamoe  |rmm0e = e ———T

Compound Chromatograms

10 2| Crd 2 Sufamethazine: C12 H14 N6 02 5: 0753: + | 1 2]CPa2: Sufemethazine: C12 H14 Ne 025 0.753: +
x x
; [If 2 :
09 I\ A 09 /\\\
08 ) 08 e 5
|
07 | | 07 \
06 | 06 \
05 | | 05
04 | { 04 \
03 | \ 03 P
02 |‘ X 02 /
01 | b 01
0 -t o i
[ 07 08 03 ] 077 07 079 08 081
Counts (%) v. Acquisition Time (min} Counts (%) v. Acquisition Time (min)
MS Spectrum -

Figure 91  Print Preview of a Compound Discovery Report
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Task 3. Print a compound report (LC/MS - MS/MS)

Find and identify compounds

4

Step Detailed Instructions

3 Close the window displaying the + Click File > Exit to close the print
report. preview window when printing a
PDF-based report.
* Click Close Print Preview in the
toolbar when using Microsoft Excel for
reporting.

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.

Comments

+ If you want to print the report, click
the Print button. The report is
printed on the printer selected in
step 2 in the Print Compound Report
dialog box.
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4  Find and identify compounds

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

The Find Compounds by Targeted MS/MS algorithm identifies compounds in
MS/MS data and can extract an MS and MS/MS spectra for each compound. If
MS/MS spectra from multiple collision energies are used, you can either
extract an average MS/MS spectrum for all collision energies or a separate
MS/MS spectrum for each Collision Energy.

The Search Accurate Mass Library algorithm searches a library file (CDB) for
a Product Ion spectrum. Only centroid spectra can be searched, so any profile
spectrum needs to be converted to a centroid spectrum first.

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

Step

Detailed Instructions Comments

1 Open the TIC for the a Ifthe program is not open, double-click + A blue triangle is automatically
sulfas_PosTargetedMSMS.d data the Mass Hunter Qualitative shown in the Adjust Delay Time

file.

Workflows icon. Click Cancel in the tabs in the Method Editor. This data

Use the General workflow. Open Data File dialog box. file also contains DAD and ADC

b Click Configuration > Windows data. You may ignore these blue
Layout > Restore Default Layout. triangles unless you want to enter a
Click OK. delay time.
Click Method > Open.
Select Default.m and click OK.
Click File > Open Data File.
Click sulfas_PosTargetedMSMS.d,
and click Open.
h Click the Auto-scale Y-axis during
Zoom icon in the Sample
Chromatogram Results toolbar, if
necessary.

aQ 0o a0

.

/\ sample Chromatogram Results x

t QF LMz -k MR L RS

x102

4

054

04

+ESI TIC MS(all) Frag=125 0V sulfss_PosTargetedMSMS 4

MWMMJ\MWWMMWMWMWNMWMMW{U\MMWWWW

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

Figure 92  The TIC chromatogram for sulfas_PosTargetedMISMS.d data file
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Find and identify compounds 4

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 Sulfas_AM_PCDL.cdb
library.

If this library is not available,
then install the Personal
Compound Database and Library
(PCDL) program.

Lower the minimum match score
to 50.

b

-0 a0 =

o Close Method Editor window and other

Click View > Method Editor, if
necessary.

In the Method Editor window, select
Compound Discovery > Find by
Targeted MS/MS.

Click the Results tab.

Click Highlight all compounds.
Click Find > Find by Targeted
MS/MS.

In the Method Editor window, click
Compound Identification >
Identification Workflow.

Click the Add Library button.

Select Sulfas_AM_PCDL.cdb.

Click the Open button.

Type 20 as the Score (fwd).
Review the other parameters on this
tab.

Click Library Search Settings.
Clear Instrument type and Collision
energy.

Review the parameters on the Search
Criteria tab.

Click Search Library / DB for All
Compounds ([#)) to run the
algorithm.

If not showing, click View >
Compound List.

If not showing, click View >
Compound Identification Results.

If not showing, click View > Structure

Viewer.
Move the Structure Viewer window.

windows.

The Qualitative Analysis Workflows
program will find 4 compounds
under these conditions.

All four compounds are selected in
the Compound List window.

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.

The Search Criteria tab allows you
to filter the library entries that are
searched on lonization mode,
Instrument type, and Collision
Energy.

If available, the structures are
shown in the Structure Viewer
window and in the Compound
Fragment Spectrum Results
window.
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4  Find and identify compounds

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

Step Detailed Instructions Comments
[ Agilent MassHunter Qualitative Analysis E.08.00 - Defaultm
File Launch Edit View Find Identify Method Configuration Teols Help
SHBES 9-C-RFQRADD MBSk
A Sample Table: sulfas_PosTargetedMSMS.d % /\ Ssample Chromatogram Results x
[ BMOR- N1 deot QR A - B S
Results Workflaw | 102 [+ESI TIC MS{all) Frag=125.0 sulfas_PosTargetedMSHS.d
Result Summary  Saved Results Method Last Run Method Warkfiow 141 0323 0517 0767 13
b 4identified @  Defauitm < <Interactiver »
od i J )
[l ] | [ 01 02 03 04 05 06 07 08 09 1l 11 12 13 14 15 16 17 18 19 2
e = Counts (%) vs. Acquisition Time (min)
B Compound List: 4 found x
E7 Compound Chromatogram Results %  [|Compound MS Spectrum Resuits x
Pe & @l e : R
2ot QBIYEY SAl ~BBL D 26t QB EA v BLL L
= 5 ; g &
formua Y miz ¥ Mass ¥ RT VWidinY Height ¥ Area ¥ score™ | X102 |Cod T Sullamethizole; C3 H10 N4 02 52:0.323 +ES.. | | 103 [Cpd 1: Sulfamethizole; C9 H10 N4 02 52, 0.323: +ESL. |
P CONIONAC S 2710318 2700246 0373 0038 47144 108, 332 i 03z E = =
CIOH9CINAO2S 285021 2840137 0517 004 31298 50634 994! 08 13 ] = E
C12H14N4025 279091 2780838 0787 0045 176812 975! | = & i
08 iE 2] g
C12H14N4O4S 3110807 3100735 1222 0.042 155017 98.7. w - - ﬁjl 1=} T
04] w8 2 = ) I oo
DN o = o - o
058 (2= 22 & ] 5 o
02 ERErE = 5
= :EJC! = ra) &
o4 o2 Lo sl 3 il &
[ | = 02 04 06 08 1 12 14 16 18 100 200 200 200 500 660 700 sbo sdo
== = Counts (%) vs. Acquisition Time (min) i) Counts vs. Mass-to-Charge (miz) -
3 Compound Identification Resulis: Cpd 1: Sulfamethizole; C9 H10 N4 02 S... X
Gl Compound Fragment Spectrum Results X & Structure Viewer: Sulfamethizole x
e
- A et S F LAl v A0 iy || Stutre MOLTed
1D Techniques Applied & i
. e ), %104 |Cpd 1: Sulfamethizole; C3 H10 N4 02 S2: 0.323: (M. | *
OH
Best £ Name B Formula B m/z ¢ B Mass i Mass (Tat)- 1 3 |
4 (%  Sufimethizole CIHIONAO252 2710319 2700246 154 = o S e
= 3 = L
mjz 4 Species 8 Height 8 Score (mass) -8 Score (is0. abund) 8 Score 1 o% : % 58 = 5 I
2710319 (M=H)- 534108 39.92 5748 05| 2£ 235 2 5 \ °
n 20 =
89, | S g 1 i
CE @ MName -9 Forward Score 8 Flags -3 Species 8 0 e S T ™ /
. = . 80 100 120 140 160 180 200 220 240 260 280 H3C N
» 10 SulEmethizole 8212 {M=H)+ DAMassHunte
Counts vs. Mass-to-Charge (miz) -
|Il il E\ ]@]] Compaound Fragment Spectr... Iﬁs;:ectra\ Difference Results:

Figure 93  Results after running the Search Library/DB algorithm.

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.
¢ Close the Structure Viewer window.
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Find and identify compounds 4

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 94 (next

page).

2 Find the compound spectrum for
the m/z 464.2499 ion and
determine the charge state.

a
b

Open the peptide-auto.d data file.
Click View > Method Editor.

¢ Click Compound Discovery> Find by

Molecular Feature 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. Then, type 2.5 - 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.

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

If necessary, select 1in the Maximum
number of list panes box in the
Sample Chromatogram Results
toolbar.

In the Compound List window, scroll to
find the compound containing the m/z
464.2499.

Find the charge state.

+ To return the layout to the default

layout, click Configuration > Window
Layouts > Restore Default Layout.
The Limit to the largest filter does not
limit the number of features extracted.
It just limits the number of compounds
displayed in Qualitative Analysis.

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

Compound 10 has this m/z. It has a
charge state of +2.

You add the Z Count column to the
Compound List window.
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4  Find and identify compounds

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

Step Detailed Instructions Comments

[ Agilent MassHunter Qualitative Analysis Workflows B.08.00 - Default.m
File Launch Edit View Find Identify Method Configuration Tools Help

BHES 9-¢- % EGAGMGMD M &G m

A sample Table: peptide-auto.d x  /\ sample Chromatogram Results x
[ BMOR- N1 det QR A A B S
Results Workflow x102 |+ESI TIC MS(all) Frag=175.0V peptide-auto.d i

Result Summary  Saved Results Method Last Run Methad Warkflow 141
» 167und <<Interactive>>
od
05 1 15 2 25 3 35 4 45 b 5] 6 65
Counts (%) vs. Acquisition Time (min) -
E7. Compound Chromatogram Results % B Compound MS Spectrum Results x

2ot QRBYW Al -B WL 2ot QF HMAl -0 BLS0

[

x102 |Cpd 10: 3.280: +ESI EIC(464 2507, 464.7525, 46525 [ *|  x10% |Cpd 10: 3.280: +MS Chip MFE Spectrum (rt: 3.254-3.3
[l il ] (] ] 3280
[E0 L L | 15 8% 3
B3 Compound List: 16 found x 038+ 3 %#’3 3
o m 06 1 =
FE & @ T i
1 s 0.4 B
0.5 ke
024 cE
Formula ¥ mfz Y Mass 7 RT ¥ Width 7 Height ¥ ZCount 7 Are o ol 52
3451892 6883644 2702 003 53734 2 24 26 28 3 32 34 35 3B 4 42 4o 500 600 700 sb0 900 1000 1100 1200
7228175 1443620 2723 0013 43413 Counts (%) vs. Acquisition Time (min) - Counts vs. Mass-to-Charge (miz) -
5707376 1139460 2767 0025 30496
3952393 7884633 2786 0034 59544 Gl compound Fragment Spectrum Resuts X

3131592 6243041 2894 0027 32625
5122552 5112474 29 0039 16783

2ot QB SAl - WAL b =S

1
1
1
1
o
351158 3501504 2915 0026 27831 1 x104 |Cpd 10: 3.280: (M+2H)+2: +MS Chip Product lon (rt: 3.261, 3.282 min, 2 scans) Frag=175.0v CID@19.7 (464.2498[z=2] -> ) pepti..
4617468 9214795 2918 0029 101604 1 5]
o
3802058 756367 306 006 29652 2 A B
4 4642433 9264861 328 0033 8348 2 1 2 <
8
6533615 1304709 3322 003 35848 1 & i il B 4
@ @ = = ]
5473182 5463108 352 004 90998 1 Bl S-n | 8RR o 25 SH qzB or 3 @25 o= 2EE 5 B
2882 | 8- % 82 B {5 53 Z RS = 8 =% g =
5062466 1010478 3566 0077 12410 1 Bl RE29 | S@ o e on =hg -- §H 85 B8 ] g 3
Eac | g2 T 2| £ =492 28 g 58 == e = B
5823177 1162620 3735 0039 114552 1 i RS 27 8 8 S5 BdT 8F I £7 B5 o B B A
Tioséz ldlssey 3 OB a1 $ M 1 @ 2 ¥ B 0 & w0 0 a0 @ 0 %
1

4742302 4732229 3932 0036 72692 Counts vs. Mass-to-Charge (m/z)

[m | [+ |G compound Fragment spectrum Resuts [ Spectral Difference Results: Cpd 10:3.280

Figure 94  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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Familiarization Guide

@ o ¢ - Exerciseb
Analyzing Data Files acquired in All
° lons MS/MS Mode

Task Run Fragment Confirmation on data acquired in All lons MS/MS
mode 142

The Qualitative Analysis Workflows program can qualify fragment ions when
running the Find Compounds by Formula algorithm if the data file is acquired
in All Ions MS/MS mode.

This task shows you how to generate results when you have a data file that
was acquired in All Ions MS/MS mode. You acquire data with a low
Fragmentor or Collision Energy voltage and then one or more higher
Fragmentor or Collision Energy voltages. The MS information is used with the
Find by Formula algorithm. This MS/MS information is used to qualify
fragment ions. Then, you review the results after running the Find by Formula
algorithm with fragment confirmation enabled. The Coelution plot is part of
the Compound Chromatogram Results window.

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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b  Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Fragment Confirmation on data acquired in All lons
MS/MS mode

Fragment confirmation of target compounds can be conducted on LC/MS data
files that are acquired in All Ions MS/MS mode. On an LC/Q-TOF instrument
this is done by alternating the acquisition between 2 to 4 different collision
energies. The recommended collision energies to use are 0V, 20V and 40V. The
0V spectra is considered the “low energy channel” which predominantly shows
the precursor ions of the eluting compounds, while the 20V and 40V spectra
are considered the “high energy channel(s)”, which will exhibit fragment ions
of all compounds eluting at the time. Hence, the name All Ions MS/MS. A
similar experiment can be conducted on an LC/TOF instrument by alternating
between 2 to 4 fragmentor voltages, (for example, 125V, 200V and 275V). For
the “low energy channel” the fragmentor voltage is set to avoid in-source
fragmentation of most of the target compounds, while the “high energy
channel” spectra will exhibit fragment ions of the eluting compounds. Using
more than one high energy channel provides fragmentation across different
compound stabilities.

Find by Fragments is a similar algorithm that is tailored to the characteristics
of GC/Q-TOF EI data, which has only high energy spectra that exhibit mostly
fragment ions and often do not have an appreciable amount of any molecular
ion. The algorithm first selects “n” fragment ions from the EI-MS spectral
library based on abundance and m/z value (higher m/z fragment ions are given
preference because they contain more structural information). The algorithm
then extracts ion chromatograms of those ions in a time window around the
target retention times in the library and creates a list of target
chromatographic peaks. It then attempts to find groups of peaks that cluster
by RT and selects a reference ion and confirming fragment ions. The reference
ion can be the molecular ion if present, but it does not have to be. The
algorithm then calculates how well the selected chromatographic peaks
co-elute. The target compound is qualified, if a user settable minimum number
of ions is found to have a coelution score above a set threshold.

In all cases a “Cleaned HighE Scan” is generated which only shows the
reference ion and confirming fragment ions, optionally annotated with their
sub formulas.
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Analyzing Data Files acquired in All lons MS/MS Mode 5

Task Run Find by Formula on data acquired in All lons MS/MS mode

Steps

Detailed Instructions

Comments

1 Open the AIM_3CE(0-20-40).d
data file.

2 Review the Target Screening > Find
by Formula section.
For this data file, select the
PestMix_AIM_PCDL_SP1.cdb
library.

Click File > Open Data File.

Select AIM_3CE(0-20-40).d.

Clear the Load result data check box.

Click OK.

Click Configure > Window Layouts >

Restore Default Layout.

f Click Method > Open. Select
Default.m and click OK.

g Click the Autoscale Y-axis during

Zoom icon, ,in the Sample

Chromatogram Results toolbar.

- I — N 7 B — o -1}

a [f the Method Editor window is not
visible, click the tab for the Method
Editor window.

b Click the Target/Suspect Screening >
Find by Formula section.

¢ Click the Target Source tab.

d Click the Browse button and select
PestMix_AIM_PCDL_SP1.cdb.

e Click the lon Species tab.

f Verify that the -electron and
+electron check boxes are cleared.

+ Fragment Confirmation is only
possible on data files that are
acquired in All lons MS/MS mode.

+ AIM_3CE(0-20-40).d is an All lons
MS/MS data file.

* In the default layout, the Method
Editor window is tabbed with the
Compound ldentification Results
window.

+ The Find by Formula parameters are
shown in the Target Screening >
Find by Formula section. If you also
want to do Sample Purity, you edit
the Sample Purity section.

» As you noticed in the previous
tasks, every time a change is made
to a method, a blue triangle appears
next to the change and in the
Method Explorer next to the section
which has changed.
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b  Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Find by Formula on data acquired in All lons MS/MS mode

Steps Detailed Instructions Comments
3 Edit the parameters for the Find a Click the Fragment Confirmation tab. + The Fragment ion source can be
Compounds by Formula algorithm b If necessary, mark the Confirm with either the MS/MS spectra in the
with Fragment Confirmation. fragment ions check box. PCDL library or the fragment
Fragment Confirmation uses ¢ Click the Use average fragment spectrum from the high energy
information from the high energy spectrum if spectral library not channels in the data file.
(High-E) channels available option. + Ifitis the fragment spectrum, it is
d Review the parameters for the the average fragment spectrum
Fragment ion EIC qualification across the elution profile of the
settings. Enter 90 for the Coelution precursor ion.
score. » The S/N ratio is supposed to be at
e Review the parameters for the least b.
Fragment ion confirmation criteria. + Ifyou click the Minimum percent of
Click the Minimum number of qualified fragments button and the
qualified fragments and enter 1. Number of most specific ions from
average fragment spectrum is 5,
then if the minimum percent is 75%,
then 4 of the ions need to be
qualified. (4/5 is 80% which is
greater than 75%)
|Z Method Editor: Find by Formula x
@2 HE 9-®- O FndbyFormula -
Method Automation A | ECPexkFites | ChameSste |  Fragmert Annotation |  Fragment Peai Fiter
5 : | A TawetSouce | lonSpeces | A Fragment Confimaion | EIC Integration
Sereening Search fragmert ions
Joa by formu B8l | @ Confirmwith ragmentians
Compound Discovery [Z] Malecular ion cptional
Compound Identification fermnarcne
@ Use spectral library only
Sample Purity A
5 5 \se average frapment spectrum if spectral library not A
MS Extraction = available
Number of mest specific ions from spestral 5
library
Mumber of mest specific ians from average 7
fragment specirum
Fragment ion EIC qualfication settings
RT difference + o min. of expected RT
[¥] SIN ratio >= 5.00
Coelution score ~ >= 90
Fragment ion corfimation criteria
@ Minimum number of qualifid fragments 1
(@) Minimum percent of qualified fragments 75
Figure 95  The Find by Formula > Fragment Confirmation tab
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Analyzing Data Files acquired in All lons MS/MS Mode 5
Task Run Find by Formula on data acquired in All lons MS/MS mode
Steps Detailed Instructions Comments
4 Run the Find by Formula algorithm. < Run the Find by Formula algorithm. + Fragment confirmation looks at
Click Find > Find by Formula. overall retention time,
Click the {I] button in the Method signal-to-noise, and coelution
Editor window. score.
5 Review results in the Compound a Right-click the title of the Compound * Fls means Fragment lons.
List window. List window and click Floating. + The number of fragment ions
b Use the shortcut menu to add and evaluated for the first compound is
remove columns from the table. 1.
¢ Review the Fls Eval. column. * The number of fragment ions
d Review the Fls Conf. column. evaluated for the structural isomers
e Review the Fls Conf. % column. is also greater than 5.
f Review the values in the Flags (Tgt) + The Flags (Tgt) column shows the
column. combined result from both the
g Switch to different compounds in the information from the low energy
Compound List window. You can click channel and from the MS/MS
the arrow buttons in the Compound information from the high energy
List toolbar, or click each row in the channel.
Compound List window, or press the
arrow keys on the keyboard.
h Review the Source column for
compound 1. This compound does not
have a spectrum in the library. The
fragment ions were chosen from the
high-E spectrum rather than the
Library (spectrum).
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5  Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Find by Formula on data acquired in All lons MS/MS mode

Steps Detailed Instructions Comments
(3 Compound List: 26 found x
Bal < 3
General Compound Identification Target/Suspect Screening
Label ¥ formula ¥ m/fz ¥ RT ¥ Score Vlons ¥ Cpd ¥ Hits 7 CAS 7 Score (Tgt) ¥ Flags (Tgt) ¥ Score (Frag W Fls Conf. ¥ Fis Conf. % ¥ Fis Eval. ¥[Source 7
b i Cpd 1: Abrazine-desetiyl-desisonra €3 HACI NS 1460222 437 9313 3 1 1 3397.62.4 FERE] Qualified, 9716, & 857 7 HighE 5.}
Cpd 2: Fenuron (MN-Dimethyl-N-ph  C9 H12 N2 © 1651024 4076 9985 5 2 1 101-42.8 90485 Qualified 9636 4 g0 5 Library
Cpd 3: Crimidine; C7 H10 CI N3; 431 C7 H10CI N3 1720636 4817 2898 5 3 1 535-89.7 9598 Qualified 9805 4 80 5 Library
Cpd 4 <IPC / Propham>: C10H13  C10H13 N O2 2020859 5564 7301 4 4 1 122.42.9 7301 0 o 5 Library
Cpd 5 Atrazine-desethy| (Desethylat C6 H10CI N5 1880699 427 9981 5 5 1 5190-65.4 3081 Qualified 99.08 5 100 5 Library
Cpd & Simazine: C7 H12 €I N5: 556 C7 H12CI NS 2020859 5564 9333 & 6 1 122.34.9 9033 Qualified 9526 3 80 5 Library
Cpd 7: Metamitron; CLOH10 N4 O C10HI0N40O 2030931 3973 9937 5 7 1 41304.052 9037 Qualified 264 4 g0 5 Library
Cpd &:Isoproturon; C12 HIE N2 O;  C12H18NZO 2071457 669 9923 6 8 1 34123596 9923 Qualified 9555 4 80 5 Library
Cpd % Chlortoluron [Chlorotoluron; C10HIICINZO 2350611 6328 9624 7 9 1 15545485 9624 Qualified 9938 4 80 5 Library
Cpd 10: Morolinuron [phenylureal;  C9HILCINZO2 2370421 6574 6267 2 0 1 1746.81.2 6267 low score: 98.57 5 100 5 Library
Cpd 1% Metribuzin CBH14N4OS;  CBHI4N4OS 2150966 5719 9879 4 11 1 21087-64-9 9879 Qualified 9858 4 80 5 Library
Cpd 12: Atrazine; C3 H14 €I N5; 654 C8 H14 CI N3 2161015 6548 9663 & 12 1 1912.24.9 9663 Qualified 9877 5 100 5 Library
Cpd 13: Methabenzthiazuron: C10H C10HI1N3OS 2220701 6337 287 3 EIE 18691.97.3 987 Qualified 9845 4 g0 5 Library
Cpd 14: Metoxuron; CI0H13 CIN2  CI0HI3CIN2OZ 2290743 5228 9927 9 14 1 19937598 9827 Qualified 9631 4 80 5 Library
Cpd 15: Sebuthylazine; 3 H16 TN C9 H16 CI N5 2301174 7686 9867 7 15 3 7286-69.3 3867 multiple IDs| 93.17 7 875 8 Library
Cpd 16: Terbuthylazine (TEREA} C8  C9 H16 CI N5 2301178 7466 966 & 16 3 5915.41.3 %66 multiple Ds 99.05 5 825 8 Library
Cpd 17: Propazine; C3 H16 €I N5; 7. COH16 CI N3 2304173 7363 9884 & 17 3 139-40-2 9884 multiple IDs| 2895 7 875 3 Library
Cpd 18 Diuror; COHI10CIZ N2 ;6. COHIOCIZN2O 2330248 6664 2925 11 18 1 330-54.1 9025 Qualified 9803 3 &0 5 Library
Cpd 13: Cyanazine (Fortral; COHI3  C9HI3 CI NG 2630787 5694 9854 5 19 1 21725462 9854 Qualified 9652 4 80 5 Library
Cpd 20: Terbutryn; CLOHIS N5 58, C10HIS NS S 2421441 8333 9839 5 20 2 886-50-0 9839 multiple 1Ds| $9.03 8 883 g Library
Cpd 21: Prometryn CLOHIS N5 58 C10HIS NS S 2421441 8191 9848 4 21 2 7287-19.6 9848 multiple Ds 9865 6 86.7 3 Library
Cpd 22 Linuron: CIHI0 CIZN2 02 CI9HIOCIZN2 02 2490199 7699 988 7 22 1 33055 983 Qualified 99.05 5 100 5 Library
Cpd 23 Metobromuron; €3 H11Br  COHI18rN2OZ 2590082 6845 2933 5 23 1 2060-89.7 9033 Qualified 9877 5 100 5 Library
Cpd 24 Metazachlor: CI4 HI6 CI N3 CI4HIGCIN3O 3000876 7104 9301 10 24 1 67129-08-2 9201 Qualified 99.17 5 100 5 Library
Cpd 25 Metolachlor; CISH22 CIN CI5H22CINO2Z 3061237 8747 9848 10 25 1 51218452 9848 Qualified 99.09 5 100 5 Library
Cpd 26: Chioroxuron; C15H15CIN2 CISHISCIN2OZ 2910804 7832 9775 8 26 1 1982.47.4 5775 Qualified 93.01 4 80 5 Library

Figure 96 Compound List window with three new columns for fragment ions
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Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Find by Formula on data acquired in All lons MS/MS mode

Steps Detailed Instructions

Comments

a Click Diuron in the Compound List
window.

b Expand the Compound Identification
Results table for compound 18.

6 Review the other information for
Diuron in the Compound
Identification Results table.

Three fragment ions qualified. The
Flags (Fls) column shows if the
fragment ion Qualified. If the
fragment ion did not qualify, then
the Flags (FIs) column shows the
reason why the Fragment lon did
not qualify.

(%3 Compound Identification Results: Cpd 18: Diuron; €9 H10 CI2 N2 O; 6664
1D Techniques Applied 48
FBF-FragConfirm

Best Hhame® Formula B m/z & Mass -8 Mass (Tgt) 4 Diff [ppm) 4 Score (Tgt)8 RT 4 RT (Tgt)+ RT Diff 8 Score [RT) 8

4 (®»  Diuon C9HIOCIZN20O 23302482550063 2320175 232017 191 9925 6664 6664 0 100
m/z 4 Species 2 Height 4 Score (mass) 8 Score (is0. abund) 4 Score (iso. spacing) 48 Lib/DB - RT -8 RT Diff 4
s 2330248  (M=H)+ 1240492 9813 993 9991

m/z A m/z (Calc) Diff [opm) B Height + Height (Calc) + Height % 4 Helght % (Calc)” 48 Height Sum % -8 Height Sum3 (Calc) 4
2380219 2380215 151 13369 13667 11 11 06 06
2360244 2360243 01 77673 34081 63 63 33 35
2340278 2340273 252 126423 130694 102 106 53 55
2370191  237.0188 13 122615 131526 29 107 51 55
2350218 2350214 165 804569 79562 649 647 337 334
2330248 2330243 226 1240492 1220554 100 100 52 516

m/z 4 Species 8 Height 4 Score (mass) 4 Score (iso. abund) 4 Score (iso. spacing) 48 Lib/DB - RT -8 RT Diff 4

2550063 (M+Na)+ 20606 9971 9187 98.78

Coelution Score 4 CE B FragMassDiffippm) 8 Flags(fls) 3 FV8 Height 8 mz(lib) ® m/z -8 ObsPkHeight(MS) - Compound Name 4

362 Low coelution score B42597.3 720449 Diuron
EIC with zero abund 46.0651 Diuron

9718 20 43 Qualified 41166 1599713 159.9706 4611 Diuron
993 20 23 Qualified 12041 187.9664 187.9669 1055 Diuron
9762 40 21 Qualified 21602 1329606 1329604 2014 Diuron

x
Species  RFlags®  Notes &
(M=H)= (M=Na)+ phenylurea
RT B RTDIfH SNR
6684 0019 2617
6658 0006 169
6671 0006 10565969
6658 0006 7

Figure 97

Compound Identification Results table including the Fragment lon table
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b  Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Find by Formula on data acquired in All lons MS/MS mode

Steps Detailed Instructions Comments
7 Review results in other windows.  a Switch to different compounds in the * You can also click the arrow buttons in
Compound List window. You can click the Compound List toolbar, or press the
each row in the Compound List window. arrow keys on the keyboard.
b Close the Sample Table window. * Compound Chromatogram Results
Close the Sample Chromatogram Results window shows individual ion traces for
window. each fragment ion and the Coelution Plot.
d Close the Structure Viewer window. + Compound MS Spectrum Results shows
e Click View > Compound Fragment the spectrum from the low energy
Spectrum Results. channel.
f Ifnecessary, click the _|]]_ button in the » Compound Fragment Spectrum Results
Method Editor window to show the window shows the average spectrum
predicted isotope distribution. across all of the high energy channels.
[ Agilent MassHunter Qualitative Analysis Workflows B.08.00 - Default.m [o & |EEs)
File Launch Edit View Find Identify Method Configuration Tools Help
sSHB3 9-¢- BB AGG M BB
[ Compound List: 26 found X [ Compound Chromatogram Results % [liCompound MS Spectrum Results X
(o=l T 2ot QFY 5S4 OCEXR [ 2e3 QB KM -0 ML
General Compound Identificatio Targa@' %105 |Cpd 5: Atrazine-desdthyl (Desethylatrazine): C& H10 G x10% |Cpd 5: Atrazine-desethyl (Desethylatrazine): C6 H10.
Label W RT VScoreVionsV Cpd ¥ Hits ¥ Flags (Tgt) ¥ Score (Tgt) ¥ Score \_Frag! i 4270 ] o
Cpd L: Atrazine-deset 427 9513 3 & 1 Qualified 95.13 9716 3 §L
Cpd 2 Fenuron (NN- 4076 9985 5 2 1 Qualified 2935 9836 " 1 08. g'g
Cpd 3: Crimidine; (7 4917 9898 5 3 1 Qualified 98.98 98.05 g
Cpd4: <IPC /Propha 5564 7301 4 & 1 7301 B 05 oo e
» i Cpd 5 Atrazine-deset 427 99.81 5 5 X Qualified 9981 99.08 04 E%
Cpd 6 Simazineg;C7 H 5564 9933 6 6 1 Qualified 99.33 9526 st gé o
Cpd 7: Metamitron; € 3973 9937 5 7 1 Qualified 29.37 984 T p——— 0.2 i E%
Cpd & lsoproturon: € 669 9923 6 £ 1 Qualified 99.23 9565 1o Caﬁn%s o= A’zsmsmu“n%ﬁme (4”3:) d & é
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Figure 98  Reviewing compound results for Compound 5
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Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Find by Formula on data acquired in All lons MS/MS mode

5

Steps

Detailed Instructions

Comments

8 Review the results for Cpd 3:
Crimidine.

Click Cpd 3: Crimidine in the
Compound List window.
Review the Coelution Score, the CE,

the Flags (Fls), and the SNR columns
in the Compound Identification Results

Four out of five fragment ions are
qualified for this compound.

The signal-to-noise (SNR) values for
four of the five fragment ions is
greater than 5.

window. » The fragment ions do not all have
¢ Review the MS spectra in the the same Collision Energy.
Compound MS Spectrum Results * The Compound MS Spectrum
window. Review the predicted isotope Results window contains the
distribution. cleaned Find by Formula spectrum
(annotated with the formula and the
adduct ion) and the raw spectrum.
[E] Agilent MassHunter Qualitative Analysis Workflows B.08.00 - Defaultm (o e ==
File Launch Edit View Find Identify Methed Configurstion Tools Help
FHRg 9-c-REQADD H 2GS
3 Compound List: 26 found % E7 Compound Chromatogram Results x [ Compound MS Spectrum Results x
I R0 2o i QY X4 OC B R 26t QF Sz - M a2
=
General EETEELTEAGTTE T Target/&] | %105 [Cpd 3: Crimidine; C7JH10 CI N3; £.917: +ESI EIC{172.0 %105 |Cpd 3: Crimidine; C7 H10 CI N3; 4.917: « FBF Spect
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Cpd L: Arazine-deset 427 9543 3 1 1 Qualified 9513 9716 E = 1759 Bx
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Figure 99
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Compound 3 has one fragment ion with a low signal-to-noise ratio (SNR)
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b  Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Find by Formula on data acquired in All lons MS/MS mode

Steps Detailed Instructions Comments

9 Review the other levels in the a Right-click the title of the Compound * The Score (MS) is determined from
Compound Identification Results Identification Results window and the Score (mass), the Score
window. click Floating. (iso.abund.), and the Score (iso.

b Expand the Compound Identification
Results window for compound 2.

¢ Add the Score (MS) column to the
second level table.

d Review the result for Score (MS).

e Review the Coelution Score values
which are over 90 % for the Qualified
fragment ions. The Coelution Score
does not directly affect the Score (Tgt)
value.

spacing) values. Score (MS) and
the other columns mentioned are

columns in the second level of the
table (blue).

* The Score (Tgt) is 99.85 based on
the Score (RT) and the Score (MS).
Score (Tgt) is a column at the
first-level of the table (green).
Coelution Score is a column in the
second level of the table (orange).

+ This compound is qualified to be set
up for a targeted analysis on a TOF
or Q-TOF system with fragment ion
confirmation in the Quantitative
Analysis program.

m/z 4 Species # Height 9 Score (M3) 43 Score (mass) 3 Score (iso. abund) 9 Score (iso. spacing) &
a 1651024  (M-H)- 3207629 99.78 999 9975 9957

mfz R m/z (Calc) R Diff (ppm} 8 Height -8 Height (Calc) -8 Height % Height % (Calc)’ = Height Sum % 8 Height Sum? (Calc) =

1671045 1671077 1893 30241 23029 09 07 08 06
1661053 166.1052 046 329897 341243 103 107 92 96
1651024 165022 076 3207629 3203488 100 100 89.9 898

m/z  H Species 41 Height -8 Score (MS) 4 Score (mass) 4 Score (iso. abund) 8 Score (iso. spacing) 8

187.0856 (M+Na}+ 8114 67.56 8766 79.28 1328
CoslutionScore 81CE - FragMassDiffippm) 8 FlagsiFls) 4 Height & SNR 8 mzllib) ® m/z B ObsPkHeight(Ms) &
9963 20 6.2 Qualified 3218634 1534 720444 720448 34050.7
EIC with zero abund 460651
992 40 07 Qualified 231598 85 770386 770386 35758
97.74 40 a5 Qualified 11629 187 920495 920499 13614
9838 20 28 Qualified 81621 68774876 1200444 1200441 8077

[ Compound Identification Results: Cpd 2: Fenuron (N,N-Dimethyl-N-phenylurea); C3 H12 N2 O; 4.076 x
G-
1D Techniques Applied &
a » FBF FragConfirm:
Best Name A Formula A mjz H Mass + Mass (Tgt) + Diff [ppm)  Score (Tgt) 4+ RT 48 RT (Tgt) A RT Diff A Score (RT) 8 Species + Notes #
4 (=) Fenuron (NN-Dimethyl-N-phenylurea) C9H12N2O 1651024 187.0856 164.0951 164.095 058 99.85 4.076 4076 0 100 (M+H}+ (M+Na)+

Compound Name
Fenuron (MN-Dimethyl-N-phenylurea) 4083 0.006
Fenuron (NN-Dimethyl-N-phenylurea)

Fenuron (MN-Dimethyl-N-phenylurea) 4083  0.006
Fenuron (MN-Dimethyl-M-phenylurea) 4083 0006
Fenuron (NN-Dimethyl-N-phenylurea) 4083  0.006

4 RT HRTDiff &

Figure 100 Compound Identification Results table including the Fragment lon table
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Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Find by Formula on data acquired in All lons MS/MS mode

5

Steps Detailed Instructions Comments
10 Review the results in the a Click the [§] buttonin the Compound < Some fragment ions are not labeled
Compound Fragment Spectrum Fragment Spectrum Results window. until you zoom in because they are
Results window. b Click the 4 button in the Compound close to other labeled peaks.
Fragment Spectrum Results window. » The spectrum is an averaged
¢ Zoom in to the m/z range 40 to 100. spectrum which is composed of the
d Observe the qualified fragment ions two CE values: 20 and 40 volts.
are annotated in green when the * Inlist mode, the upper spectrum
spectra are in overlay mode. See the (the Cleaned, HighE spectrum) has
Comments for information about only qualified ions, all of which are
annotated peaks when the spectra are green and annotated. The lower
in list mode. spectrum has those same qualified

fragment ions, which are green and
annotated. It also has other
fragment ions which are green and
annotated. Those are additional
ions for which formulas could be
generated that are consistent with
the molecular formula of the target
compound.

(]| Compound Fragment Spectrum Results (zoomed)
2ot QB SADC HLL I =S

%104 |Cpd 2: Fenuren (N.N-Dimethyl-N-phenylurea) €9 H12 N2 O, 4,076 +ESI HighE Scan (rt. 4.028-4.240 min, 34 scans) AlM_3CE(0-20-40).d AvgCE

1]
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[C3IHGN O]+
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14

[C3 H2 W+
77 0386
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CAHA+

054

55,0547
[
§9.0598
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(- 59.0507
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920499

=

62,

| ; |
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g

Figure 101 Compound Fragment Spectrum Results window
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b  Analyzing Data Files acquired in All lons MS/MS Mode

Task Run Find by Formula on data acquired in All lons MS/MS mode

Steps

Detailed Instructions

Comments

11 Review the results in the
Compound Chromatogram Results
window.

Click the j button in the Compound

(7 Compound Chromatogram Results x

cet QE Y XAz - B B % B

Cpd 2. Fenuron (N‘N-U‘\rr»elhy\-N-uhenvlurea]‘ CIHI2N2i0.. | *

102 |Noise (PeakToPeak) = 0982632 SNR (4.083min) = 163.4

4082

Cpd
Noise (PeskToPeak) =12729.2225; SNR (3.573min) =93
3578

4083

|

39 335 4 405 41 415 42 425
Counts (%) vs. Acquisition Time (min) -

m

2 Fenuron (N.N-Dimethyl-N-phenylures). €8 H12 N2{0:.. ||

Chromatogram Results toolbar to
disable this tool if necessary.

b Click the % button.

Scroll through the EIC for each of the

fragment ions and the EIC from the
precursor ions.

Chromatogram Results toolbar to
show the Coelution Plot pane.

e Click the M button to overlay the

chromatograms.
Click the % button to scale the
chromatograms.

g Inthe legend, find the color that

identifies each of the fragment ions
and the EIC for the precursor ions in

Click the = button in the Compound

the Coelution Plot pane. You can click

directly in the legend.

+ EIC-Frag is included in the title for
each of the fragment ion
chromatograms; these EICs are
extracted from the best Collision
Energy voltage channel.

+ In the graph of the overlaid
chromatograms, you can visually
see that the chromatograms are
coeluting which is also reflected in
the high Coelution Scores.

+ The Coelution Score compares
retention times of the fragment ions
and the precursor ion, the peak
width and the peak symmetry.

+ The ion ratio across the majority of
the chromatographic peak should
be close to 1 if the fragments are
coeluting.

* Atthe start and end of the Coelution
Plot, you see some larger values
because some of the noise gets
exaggerated.

In the Coelution Plot, the black
line drawn at 1 shows the value

7 compounad Chromatogram Resutts x

that a perfectly coeluting peak
has. Each of the other five lines
shows the abundance ratio of the
normalized fragment ion to the
precursor across the time range

abs 41 435 42 435 43 435 4
Counts (%) vs. Acquisition Time (min)

35 335 i

of the precursor. The green area
shows you the confidence area.

\

39 335 4 4l 41 4l5 42 435 43 435 4
Ratic Fragment lon/Precursor lon vs. Acquisition Time (mir)

Figure 102 Compound Chromatogram Results window
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Analyzing Data Files acquired in All lons MS/MS Mode 5

Task Run Find by Formula on data acquired in All lons MS/MS mode

Steps Detailed Instructions Comments
12 Save the method to JiiAll_lons2, a From the menu, click Method > Save
where “jii"” are your initials. As.
b TypeiiiAll_lons2.m.
¢ Click Save.
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5  Analyzing Data Files acquired in All lons MS/MS Mode
Task Run Fragment Confirmation on data acquired in All lons MS/MS mode
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Qualitative Analysis Navigator Program

Main Functional Areas

When you first open the Qualitative Analysis navigator program, you see three
parts: (1) the Menu Bar, (2) the Toolbar, and (3) the Main Window. The main
functional areas are shown in Figure 103.
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Spectra
Background Spectra
S sultas_ PosMSa
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Wi [+ TIC Sean
= W Spectra
bl [+ Scan (1 0.309-0373 min) Sub |
5020582 min) Sub
.775-0839 min) Sub
can (rt: 1.208-1.273 min] Sub
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S sulfas_PosTargetedMSMSd
= ¥ Chromatograms
WM\ + TICMSRIN
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eI A XS %% N B
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Figure 103

Overview of the Qualitative Analysis Navigator program
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1. Menu Bar

The menu bar (Figure 104) provides actions that are used for extracting
chromatograms and spectra and identifying the spectra, printing and
exporting reports, and launching the Qualitative Analysis Workflows program
or the BioConfirm program. The online Help describes each menu.

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

Figure 104 The menu bar for the Qualitative Analysis Navigator program

2. Toolbar

The toolbar provides actions that are used for opening and closing data files.
You can also open and save methods, print a compound report, and toggle
whether a window is visible or not.

BEREHES A-VEE 9-C-LRE AMM ISy Sk BHE &

Figure 105 The toolbar for the Qualitative Analysis Navigator program

Toolbar Icon Action

B File > Open Data File
B EdE S - File > Refresh Data File
File > Save Results
File > Close Data File
File > Print > Analysis Report
Edit > Choose Defined Color

Edit > Show > Highlighted

A el Edit > Show > Only Highlighted

Edit > Show > All Iltems
Edit > Undo
Edit > Redo

View > Linked Navigation

(ﬁ Dﬁ @' View > Data Navigator
' View > Method Editor
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Toolbar Icon Action

Chromatogram Results window

_.-'E-L _|J_|_ 'I'I'l' E MS Spectrum Results window

Difference Results window
UV Spectrum Results window

Integration Peak List window

_,ﬂ; jjﬁ ﬂﬁ E:E MS Spectrum Peak List 1 window
MS Spectrum Peak List 2 window
MS Actuals window

Spectrum Identification Results window

_L'___-I}l [E:I ﬁ; Structure Viewer window

Sample Information window

3. Main window

The main window (see Figure 103 on page 156) is further divided into up to 17
windows:

¢ Data Navigator

e Method Editor

¢ Chromatogram Results

¢ Spectrum Preview

¢ MS Spectrum Results

* Recalibration

* Difference Results

e UV Spectrum Results

¢ Integration Peak List

¢ MS Spectrum Peak List 1

¢ MS Spectrum Peak List 2

e MS Actuals

¢ Spectrum Identification Results
* Structure Viewer

¢ Sample Information

¢ Formula Calculator

e Mass Calculator
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Two of these windows (Spectrum Preview and Recalibration) are started from
one of the other windows, and two of these windows (Formula Calculator and
Mass Calculator) are started from the Tools menu. When you first open the
Qualitative Analysis navigator program, you see three windows in the default
layout: Data Navigator, Chromatogram Results, and MS Spectrum Results.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS 159



160

Windows - Qualitative Analysis Navigator Program

Data Navigator The Data Navigator organizes all the results of extraction and
spectrum selection either by data file or by data type. When sorting by data
file, all of the extracted chromatograms are listed under Chromatograms for
each data file. All of the extracted spectra are listed under either Spectra or
Background Spectra.

When you click a chromatogram or spectrum, the plot is automatically
highlighted in the plot window, and the windows containing tables are
updated. When Linked Navigation is activated (View > Linked Navigation),
additional linking of a chromatogram to spectra extracted from that
chromatogram (and vice versa) is active. Highlighting a chromatogram in Data
Navigator also highlights the corresponding spectra. The corresponding
chromatogram and spectrum graphic results are also highlighted. Linked
Navigation only works if you have used the Integrate and Extract Peak
Spectra command from the Chromatograms Menu.

A Data Navigator x

[ Sort by Data File -
= v sulfas_PosAutoMSMSd
= vl Chromatograms
wl i = TIC MS(all)
Spectra
Background Spectra
= v sulfas_PosMsd
- ] Chramatagrams
v i, = TIC Scan
=l Spectra
W 1lu = Sean (rt: 0309-0373 min) }
| Ll + Scan jrt: 0.502-0.582 min)
Ll + Scan jrt: 0.775-0.839 min)
il Llu + Scan jrt: 1.208-1.273 min)
Background Spectra
= v sulfas_PosTargetedMsMS.d
= vl Chromatograms
Wl i + TIC MS(all)
Spectra
Background Spectra

Figure 106 Data Navigator window with three data files opened

Method Editor This window allows you to edit method parameters. These
parameters are separated into different tabs, and related tabs are grouped
together in different sections. The left-hand side of the window shows the
different sections. You can get help on the currently viewed tab of the current
section when you press the F1 key.
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[Z Method Editor: Workflow

&= @E 9-® - ® RunMethod Workilow ~

Chromatograms. A Options | Time Range(s)|
Spectra i
Vorkfiow [ Compound Discovery =)
Identify Spectra A
Compound mining [ Auto-Select Compound Miring -
Reporis
e Identify by - Library / Database search
Library / Database Scors fwd) Scors frev) |&
Eaane D:\MassHurter\PCDL\Suffas_AM_PC... |  25.00 L
(=] Method Automation
Workflow A
Additional Chromatagrams
Repotts @ Search all libraries / databases
Expart (%) Stop t first library / datsbase match
Masimum hits per compound 10
Igentify by - Formula generation
@ Aways A (©) When there are no Library / Database hits

Figure 107 Method Editor window

Chromatogram Results You view any chromatogram in this window. You can
view multiple chromatograms from different files at the same time. You can
show these chromatograms overlaid or in list mode. Figure 108 shows the
chromatograms in list mode.

\ chromatogram Results x
2ot QY ¥ SO0 ¢ v IAAS B%%E L S Mo -3

x108 +ESITIC M5(all) sulfas_PosAutoMSMS.d

neonssanhsomaetinssmns Minssmnsssans Mrtasssasssssssssanss

x108 |+ESI TIC Scan Frag=1250V sulfas_PosMS d

5 0225 Y T
0518

x10% +ESI TIC MS(zll) Frag=125.0V sulfas_PosTargetedMSMS.d
Q}MWMMWMWWWWW
0
0.1 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 X7 18 19 2
Counts vs. Acguisition Time (min)

Figure 108 Chromatogram Results window showing three chromatograms in List Mode

Perform operations on the chromatogram

You can perform many operations on chromatograms.
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* You can change the appearance of the plots in the window via icons in the
Chromatogram Results toolbar.

¢ You can extract additional chromatograms or mass spectra, or process
chromatograms via the Chromatograms menu.

* You can initiate many operations via the shortcut menu. When you
right-click a chromatogram in the Chromatogram Results window, you see
the shortcut menu.

See the online Help for more information. The following table shows some
possible operations.

Action How to do it

Change peak labels in chromatogram Click # in the Chromatogram Results toolbar
Extract a chromatogram Chromatograms > Extract Chromatograms

Extract additional chromatograms Chromatograms > Extract Additional 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

Spectrum Preview You use this window to quickly scan the spectra in a data
file. You start this window in the Chromatogram Results window when you
select the “Walk Chromatogram” tool (/). The spectra displayed in this
window are not kept in the Data Navigator window unless you copy a
spectrum to the Spectra section.

1Y Spectrum Preview x

2ot QBE A -8 =g

%102 +ESI Product lon (rt 0.799 min) Frag=125.0¥ CID@17 6 (301.0729z=1] -> ) sulfas_PosAutoMSHS.d
J 1070810 2080141 30115.‘»25
0 —

x108 |+ESI Scan (rt: 0.791 min) Frag=125 0V sulfas_PosMS.d

279.p907
0 121.0508 t E 382.03%1 579.1566 8220135  922.0096

m

%102 |+ESI Product lon (rt 0.774 min) Frag=125.0v CID@22.0 (311.0809[z=1] -> =) sulfas_PosTargetedMSMS 4
214 ]155 .

50 100 150 200 260 200 3o 400 4% slo slo edo eSo 700 750 edo sfo b sBo 1000
Counts vs. Mass-to-Charge (miz) 2

Figure 109 Spectrum Preview window showing spectra from 3 data files
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VS Spectrum Results  You display MS and MS/MS spectra in this window. You
can add annotations and calipers to these spectra. You can change the peak
labels and the font in the MS and MS/MS Spectra Display Options dialog box.
If you performed a library search and identified the spectrum, a structure may
also be visible in the pane for that spectrum. You can also see predicted
isotope distributions (from formula generation) and custom text or graphic
annotations, including “calipers” to measure mass differences.

You can perform many operations on spectra.

* You can change the appearance of the plots in the window via icons in the
MS Spectrum Results toolbar. You can also add annotations and calipers via
the toolbar.

¢ You can add or subtract spectra, send spectra to PCDL, and recalibrate a
spectrum via the Spectra menu.

* You can initiate many operations via the shortcut menu. When you
right-click a spectrum in the MS Spectrum Results window, you see the
shortcut menu.

See the online Help for more information on toolbars, menus, and shortcut
menus.

111 Ms Spectrum Results x
det QR € EA 3 -l WAL %%AE b =D

%102 |+ESI Product lon (rt 0.799 min) Frag=125.0 CID@17 6 (301.0728z=1] -> =) sulfas_PosAutoMSHS.d
1070810 208.0141 er?zs

0
x108 |+ESI Scan (rt: 0.791 min) Frag=125 0V sulfas_PosMS.d

121.0508 i, TEZ? 382 0391 579.1566 8220135 922 0096
0 i M e
x102 |+ESI Product lon (rt: 0.774 min) Frag=125.0v CID@22.0 (311.0809[z=1] -> **) sulfas_PosTargetedMSMS.d

21L|185 *

50 100 150 200 250 300 350 400 450 500 550 60D 650 70D 750 BOD 850 900 950 1000
Counts vs. Msss-to-Chargs (miz)

Figure 110 MS Spectrum Results window showing three MS spectra

Recalibration You refine the mass calibration for TOF or Q-TOF data from this
window. You specify the reference mass list, and the system finds matches to
the reference masses in the spectrum from which you start the window. You
can apply these values to a data file. You start this window from the shortcut
menu in the MS Spectrum Results window.
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Recalibration x
(AR CHORL"I]

Masses | Coefficients |

Reference list file: C\.\atof_default_calibr. E]
Reference mass list [EIPFETShotFostive ] [ Defout ]
Tolerance (ppm) + 50
Measured Mass Known Mass Difference (ppm) | =
68.9947

759993

77.0018

99.9931
1009964
1189915
1709976
172.0000
2709912
365.9895
4159863
PEFELIL]

Mean 0.0000

Standard deviation: 0.0000

Figure 111 Recalibrate window

Spectral Difference Results After you run the Search Library algorithm and
identify the spectrum with library search, this window shows three spectra.
The first spectrum is the spectrum that was searched. The second spectrum is
a difference spectrum. The spectra from the library is subtracted from the
user spectrum to create the difference spectrum. The third spectrum is the
spectrum from the library that is currently selected in the Spectrum
Identification Results window.

{4 Spectral Difference Results: + Scan (rt: 0.775-0.839 min)

2ot QW

%102 |+ESI Scan (rt: 0.775-0.833 min, 5 scans) Frag=125.0 sulfas_PosMS.d
1 279.0908

1210508 241281 [ 3820383 579.1565

x102 |+ESI Scan (it 0.775-0.833 5 scans) Frag=125.0V sulfas_PosMS.d

03
o] 1210508 2241281 [ ; 382.0393 579.1565
x102 | Sulfamethazine C12H14N402S + Product lon Frag=160.0 CID@10.0 Sulfas_AM_PCDL.cdb
1 279.0910
186.0332
124 0869
od T

0 160 200 220 30 3w 4do 450 500 550 600 650 700 750 80 80 900
Counts vs. Mass-to-Charge (miz)

Figure 112 Spectral Difference Results window
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UV Spectrum Results This window shows UV spectra. You can extract a UV
spectrum from either an MS chromatogram or a UV chromatogram if you
acquired UV data. You can add annotations to a UV spectrum.

™ UV Spectrum Results
2ot QEH M2 - He B 3

UV (0.248-0.238 min) sulfas_PosMS d

15

2o 220 250 2i0 250 260 20 280 290 300 3i0 320 330 340 350 360 30 380 30 400
mAl vs. \Wsvelength (nm)

Figure 113 UV Spectrum Results

Integration Peak List This window contains a table of the integration results
for the selected chromatogram. Each peak in the chromatogram is listed on a
separate row in the table. If you have more than one chromatogram
highlighted, the first chromatogram in the Data Navigator window that is
highlighted is shown in the Integration Peak List table. You can sort the
contents of the table and change the columns that are displayed using the
commands in the shortcut menu. You can drag columns to a different location
in the table. Column headers and other cells have different shortcut menus.

i Peaks: + TIC Scan x

Peak A RT = Area HArea %R Height | MaxY - Base Peak R Width 9 Symmetry B FAWVHM R
1 0325 6620637.37 4822 251862943 371462675 271.0316 0193 193 0.037

0.518 2589417.09 2177| 80589731 204622112 285.0203 0.171 292 0058 |

2
3 0791 12361740.51 5003 441568064 57188035 2790899 0166 214 0.041
4 1225 1373136189 100 509732116 6556291 311079 0244 231 0.038

Figure 114 Integration Peak List window

MS Spectrum Peak List 1 and MS Spectrum Peak List 2 This table shows the
peaks that are part of a spectrum. Each point in a spectrum is listed on a
separate row in the table. If you have more than one spectrum highlighted, the
first spectrum is shown in this table, and the other spectrum can be seen in
the MS Spectrum Peak List 2 window. You can sort the contents of the table
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and change the columns that are displayed using the commands in the
shortcut menu. You can drag columns to a different location in the table.
Column headers and other cells have different shortcut menus.

1l M5 Peaks One: + Scan (rt: 0.775-0.839 min) X
=
miz B Abund 2 MaxAbund # Z B Species % Farmula & Ion Species ' Label A Diff ([ppm] A I
2790908 163349062 163349062 1 (MeH)+ ([C12 H14 N4 02 Sl H)= | Sulfamethazine 038 H
3010732 23302803 23302803 1 (M=Na)+ ([C12 H14 N4 02 5]« Naj= | Sulfamethazine 067 =
p i 640164 510309 5103.08 | i
102127 433273 433273 1 (M=H)= ([C6 H15 Nj=H)+ | 7.39
1039557 440208 440208 |
1110917 2555543 2555543 M+H)+ ([C6 H10 M2J+H)+ | 007
1120844 304442 304442 |
1131074 1273343 1273443 1 (M=H)= ([C6 H1Z MZJ+H)= | 078
1180865 1059828 1059328 1 (MsH)+ ([C5H11 N O2}+H)+ | 249 El
Figure 115 MS Peaks One window
s s Peaks Two: + Scan (rt: 1.208-1.273 min) X
=
m/z A Abund 4 MaxAbund B ZH Species B Formula & lon Species R Label -8 Diff (ppm) 8 g
p | 3110808 144694783 144694788 @ 1 (M+H= ([C12 H14 N4 04 5]+H)= Sulfadimethoxine 0.9} H
3330631 51894681 51894631 1 (MsNa)+ (IC12 H14 M4 04 5]+ Ma)- Sulfadimethoxine -1 =
640163 TATBAE T4TBAE
1021272 418665 418665 1 (M+H)= ([C6 H15 MJ=H}= 559
1039557 703845 703345
1059539 309465 309465
1110917 2878658 2878658 1 (M+H)= ([C6 H10 M2]=H)+ 008
1120857 298213 298213 1 (M+H)+ ([C6 H10 M2}+H)+ 7793
1131072 1517463 1517463 1 (M+Hy= ([C6 H12 M2]=H)+ 142 =

Figure 116 MS Peaks Two window

MS Actuals This window shows acquisition information for the highlighted
spectrum. Closing the MS Actuals window will increase performance. Only
four columns are possible in this table: Category, Name, Value, and Unit.
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@ MS Actuals: + Scan (rt: 0.775-0.839 min)
Category Mame Value Unit
Source Fragmentor:2 125 Volts
Source Fragmentor:3 125 Volts
Source Fragmentor:4 125 Vaolts
Source Gas Temp 350 C
Source Ton Polarity 0 0=Postive 1=Negative
Source LC Stream 1 D=Waste,1=MS
Source Nebulizer 35 psig
Source Oct 1 RF Vpp:l 750 Vaolts
Source Oct 1 RFVpp:2 750 Volts

| =

Figure 117 MS Actuals window showing instrument parameters for current spectrum

Spectrum Identification Results This window shows the results from using the

identification algorithms on a spectrum. If you run the Generate Formulas

(MFG) or Search Library/DB, then those results are shown in this window. The

results for one spectrum are shown in this window. When you highlight a

different spectrum, the results in this window are changed to show any results
from the new spectrum. This table has up to three levels. The first level shows

the overall results for the spectrum. The second level shows the individual

scores which were used to create the overall score for an algorithm. The third

level of the table shows height and m/z values (both calculated and actual).
This level is available for the Generate Formulas algorithm and the Search

Database algorithm.

j};—gSpedmm]dellﬁﬁcdl.ioll Results: + Scan (rt: 0.775-0.839 min)
el 2R @& &

1D Source ] Ta

#E Automatically Show Columns

Best T4 MName Formula T8 Species T8 m/z

a p DBSearch-LibSearch-MFG | Sulfamethazine C12H14N402S

(M+Na)+ (M+H)+ 3010732 279.0908 | 8598

99.56 99.58

Species W m/z ¥R Score (iso. abund) ¥ R Score (mass) W R Score [MFG, MS/MS) 7 -R Score (MS) 7 -R Score (MFG)

Species W m/z VR Score (iso. abund) ¥ 8 Score (mass) W R Score (MFG, MS/MS) 7 -R Score (MS) 7 -R Score (MFG)

M+H)+ 2790908 99.08 99.32 99.25 9921
CE W8 MName TR Forward Score ¥4 Flags 7 4 Species ¥ 8 Lib/DE
10 Sulfamethazine 30.81 (M=H)+ Di\MassHunter\PCDL\Sulfas_AM_PCDLcdb
st W 1D Source. W Mame TR Farmula

[l [T

—
W' Score ¥ W 4 Score [DB) ¥ A Score (MFG) W8 [ 4]

-8 Scare (iso. spacing) W B Height V8

4 (MeNa+ 3000732 9903 9973 9956 9958 9935 233028
Height (Cal) 78 Height Sum% (Ca ~ 78 Height % (Calc) 7+ m/z (Calc) ¥ -8 Diff (nDa) ¥ -8 Height 741 Height % 7 4 Height Sum % ¥4 m/z 7+ Diff (op
2311904 823 100 301073 02 233028 100 83 3010732 071
357581 127 155 3020756 01 34554 148 123 3020756 -022
138837 49 3 303.0711 01 132102 57 a7 3030711 048

7 - Scare (iso. spacing) ¥ 4 Height W8
983 16334306

T 4 Notes 7 49 Num Peaks 749 m/z (prec) 7 4 Revers

6 279.091 588

T4 Sneries TR mir W Seare VR Seare (DR TR Seare (MFG W17
[

Figure 118 Spectrum Identification Results window
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Structure Viewer Structures can be attached to a spectrum when you run the
Search Library/DB algorithm, and the database or library contains a structure
for the best hit. A structure can also be attached when you add or edit a
manual identification to the spectrum. The Structure Viewer contains two
tabs. The Structure tab shows a graphical representation of the structure. The
MOL Text tab contains text that describes the structure.

&; Structure Viewen: Sulfamethazine x

Stucure [MOL Tet|
CH3
Bet
j\N N)\N/ CH3
L]

Figure 119 Structure Viewer window

H2N

Formula Calculator This tool calculates possible empirical formulas
corresponding to the mass or mass-to-charge value which you enter. The
results may be viewed interactively, and printed or exported.

Formula Calculator x
®

m Formula (M) Score (MFG) Mass Mass (MFG)  m/z (Calg) Di ?\'
Mass and charge » C12H14N4 025 100 2780837 278.0837 273091
Mo et 79,091 - €6 [13C] H18 CI N2 O7 99.95 2780837 2780836 2790903

€S [13C] H12 CI N9 02 99.95 2780837 2780836 2790903 =

Charge: 1 -

€10 [13C] H19 N O3 52 9973 2780837 278084 2790913

Charge carer C13 Hz0 Q12 02 9964 2780837 278084 2790913 R
Positive ions: H ~  Negativeions: |H C16 13C1H13 N2 § 99.33 278.0837 278.0833 279.0906
MS ion electron state: C12H22053 99.26 2780837 2780833 2790906
CIHITCANS OS5 99,03 2780837 2780842 2790915
e B C9[13C] H15 N OB 9865 2780837 278.0831 2790904
Element Minimum Maximum =] C8[13C] H9 N8 03 9863 2780837 2780831 279.0904
4 2 2 €20 H10 N2 9832 2780837 2780834 2790917
; E ;;D L C10 [13C] H11 N5 04 98,01 2780837 2780845 2790917
" & & C7THISCINBS 97.45 2780837 278.0829 279.0902
: i ¢ C11H1BCIZNI O 96.16 2780837 2780827 27909
a 0 3 T CB [13C] H17 N4 02 52 9583 2780837 2780826 2790899
13q 0 1 El C7 [13C] H14 €I N6 O3 947 2780837 278.0849 2790922

~ - C11HIBO6S 9392 2780837 278.0824 2790897 -

it x E: —— [

lal i ] [T

Figure 120
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Mass Calculator This tool allows you to enter a base formula and a list of ion
species (positive or negative ions). When you run the Mass Calculator

algorithm, the Mass Calculator table contains a row for each ion species and
calculates the mass for each species.

Mass Calculator x
®

Base formula (M)

Species Calcm/z 7 Refm/z

C12H14N402S . 4 i eniid

Diff (ppm) Defect

279.0908 03 0.091
Species to calculate

@ Positiveions ) Negative ions

Whea
[ Radical

7] +H

[ +Hs

& x

Number of charges:

Mass comparison

Comparison miz: 279,090

Figure 121 Mass Calculator window
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Qualitative Analysis Workflows program

Main Functional Areas

When you first open the Qualitative Analysis Workflows program, you see
three parts: (1) the Menu Bar, (2) the Toolbar, and (3) the Main Window. The
main functional areas are shown in Figure 122.

B Agiler Analys -Dd:mg.__.".l Menu Bar | (E=8 o8 ===
File Lounch Edit View Find Identify Method Configuration Tools Help m
= oolbar
sUBS 9 BEGAGG h QGns
—— o = - = e = = e e = = e = S e =]
14 Sample Table: sultas_PosTargetedMSMS.d % [\ sample Chromatogram Results x
[ Ok - et QB Az -k 2 RA A =J J
Results mﬁ"::‘::mz:!hlzgl Worklom 3102 [+ES1 TIC MS(al) Frage125.0V suffes_PosTargetedhSMS & )
Result Summary  Saved Results il eflow Target 1 f
65 found Defaultm >3 DaMa 08.
4 identified (6 found)_pmMAll I > DaMs Sample Chromatogram i
b 4identified (4 found) Defauitm < <Irteractive> > sultas 0. Results
04 Interactive views for your
sample chromatogram results.
al ] > 02
oL T T T T U T T
Qicompound Lisk 4 found & 01 02 03 04 05 06 07 08
7 Counts (%) vs. Acguisition Time (min)
L AL Compound List 1
Alist of the compounds found e Lok ol @ b i R K'
Formula ¥ miz TV Mass] Cforthécurrentsampleinthe pcoe ThnePek Tk 2 o ¢t QEI MW M2 B ML % L cet QF XAz rm WEOD 2
b [C1ZHIAN4 O3S 3110807 3100 Sample Table, 1560764
CIOHICINGO2S 285021 2840 ssaz 1360111 ;102Jde & Sulfadimethoxine; C12 H14 N4 04 §; 1223 +ESI TIC Pro x10% [Cpd 4: Sulfadimethoine: C12 H14 N& 04 S: 1.223; +ES1 Sca
CIZHM4NAO2S 279091 2780838 079 0195 176801 54366 9912 186033 1l 1223 1 -l 2
COHIONAO252 2700319 2700245 032 0M78 4740 10439 9921 156011 3 3 Compound M5
Compound =
Al m » h " i 2 2 Spectrum Results
s coa e ) h"’;“a ogram ;’”h s Display of MS spectra far the
Compound Results: Cpd C12H14 N4 04 5 1223 x The chromategrams for the ‘ & aurent Shmpund
turrent compound, §
PH 0 4 = ——
— 02 04 06 08 1 12 14 16 18 300 400 600 700 200
ID Techniques Applied & Compound Identification Counts (%) vs. Acquisition Time (min} Counts vs. Mass-to-Charge (m'z) |
Ay DBSearch (e —— = x'
Best B Name £ form| The results for one compound bt o pig gpm) € SCURD P Soeonl 1
. @ Sultadimethoxing €12 M1 of running either Generate e 2ot QR M2 ~ WLED b =S
Formulas or Search Library/D8.
m/z - Species Height - 5core [mass| B Score (50, abund) B score (1so. spacing) %104 |Cpd 4; Sulfadimethoxine: C12 H14 Né 04 §: 1223 +ES1 Froduct lon (rt: 1.204-1.282 min, 4 scans) Frag=125.0V CIDE22.0 (311.0808(z=1] ->
- 310807 (M-H+ 19944856 9998 9859 9605
mz -8 m/ziCalc -8 Diff (opm) 8 Height -8 Height (Calc) -8 Heignt % -8 Height % 3 = § Compound Fragment
330799 3130784 475 122333 128237 61 2 2 Spectrum Results
3120838 3120835 A2 316028 31022 158 = Display of
3110807 3110809 043 1954485 199439 100 if B O
% compound
o |
,“ — 5 L S0 75 100 125 150 175 200 2I5 250 275 300 335 380 3/5 400 425 450 475 500 525 550 5/5 600 625 650
[ metrea Editar: Find by Molecular reulwe|ﬂ$:ompwnd Igentification Results: Cpd 4:Sulfadimet... Courts vs_Mass-to-Charge (mz) (|
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1. Menu Bar

The menu bar (Figure 123) provides actions that are used for finding and
identifying compounds, printing and exporting reports, and launching the
Qualitative Analysis Navigator program. The online Help contains detailed
information on each menu.

File Launch Edit View Find Identify Method Configuration ~

Figure 123 The menu bar for the Qualitative Analysis Workflows program

2. Toolbar

The toolbar provides actions that are used for opening and closing data files.
You can also open and save methods, print a compound report, and toggle
whether a window is visible or not.

BEEHES G-MEF 9-0-FLBRE AW I ™ Habih GBS &

Figure 124 The toolbar for the Qualitative Analysis Workflows program

Toolbar Icon Action

File > Open Data File
IE“‘ H = .j £} = U~ File > Save Results
File > Close Data File
File > Print > Compound Report
Edit > Undo
Edit > Redo

- View > Sample Table
@@ T View > Method Editor

! View > Compound Chromatogram Results
If.":. ..'E'.. [ﬁ_\l] [ﬁ_\l] -I'I'I' View > Sample Chromatogram Results
View > Compound MS Spectrum Results

View > Compound Fragment Spectrum Results
View > Difference Results

View > Compound List

@ [ﬁ_?}l HIEE [E:l View > Compound Identification Results

View > MS/MS Formula Details
View > Structure Viewer
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3. Main window

The main window (see Figure 122 on page 170) is further divided into up to 13
windows. When you first open the Qualitative Analysis Workflows program,
you see a subset of the windows in the default layout:

¢ Sample Table

¢ Compound List

¢ Compound Identification Results

¢ Method Editor

* Structure Viewer

¢ Sample Chromatogram Results

¢ Compound Chromatogram Results
¢ Compound MS Spectrum Results.
¢ Compound Fragment Spectrum Results
» Difference Results

¢ MS/MS Formula Details

* Formula Calculator

e Mass Calculator.

Windows - Qualitative Analysis Workflows

Sample Table The Sample Table shows information for each sample (data file)
that is opened. Data from the sample or samples which you select in this
window are displayed in the other windows. You can reprocess a selected

sample.
" sample Table: sulfas_PosMS.d X
Hen&
Results Workflow Acquisition
Result Summary Saved Results Method Workflow Target Source Sample Name| FileMame Sample Position Acquisition Time
65 found Defaultm < <Interact ingsulfas  sulfas pame of the Data file P1-F1 8/16/2008 9:18:41 PM (UTC-06:00)
¥ {10 Tound phexercisezm <<Interact ingsulfas  sulfas Poshing P1-F1 8/16/2008 9:22:01 PM (UTC-06:00)
4 found Defaultm <<Interact sulfas PosTa 1 ng sulfas sulfas_PosTargetedMSM3d P1-F1 8/16/2008 9:39:1% PM (UTC-06:00)
4| i ok

Figure 126 Sample Table
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Compound List This windows shows all of the compounds which were found
for the selected sample files. You can add and remove columns from this table,
and you can change the order of the columns within a category.

Columns in the Compound List window are separated into categories. You can
change the order of the columns within a category. These columns are also
shown in the Add/Remove Columns dialog box. The categories are

* General

¢ Compound Identification

e Formula Generation

* Molecular Feature Extraction
* Database Search

e Library Search

e Sample Purity

e Target/Suspect Screening

Compound List Toolbar

Toolbar Icon Action
wE)

141

» Hides any currently empty columns

» Toggles whether to auto size all columns.
When 0n, the width of columns is

= automatically changed to show the
information in that column.
» Switches to the previous compound. If the
ﬂ ﬂ first compound is selected, this icon is not

available.

» Switches to the next compound. If the last
compound is selected, this icon is not
available.
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(% Compound List: 12 found x
Pe & [ (g
General Compound Identification Formula Generation Molecular Feature Extraction Database Search
Formula ¥ mfz W RT W Score W Mining Algorith ¥ Cpd 7 Mame W Score (MFG) W Val W Score [MFE) ¥ Score (DB} VW
P iCEHIA04 1510963 0.268 2365 Find by Molecular 1 4731 60075 98.2 0 :
C7 H12 N7 1951225 0.297 2375 Find by Molecular 2 475 109096 986 0
CO9HIOMN4 0252 2710324 0326 6676 Find by Molecular 3 Sulfamethizole 1222686 94.1 6B.76
C5H11CINSO45 2730283 0326 2381 Find by Molecular 4 47.62 107190 8e.7 0
C9 H16 N7 O 2561751 035 4502 Find by Molecular 5 90.03 23265 939 0
CI9HIOMN40252 2710321 0416 47.29 Find by Molecular 6 Sulfamethizole 32976 98.1 47.29
CIOH9CINAC2ZS 2850204 0525 9867 Find by Molecular 7 Sulfachloropyrid 594994 100 98.67
C12H14 N4O25 2790908 0792 9887 Find by Molecular 8 Sulfamethazine 4432850 864 98.87
C12H14 N4 045 3110805 1.231 99.09 Find by Molecular 9 Sulfadimethoxin 4220612 544 99.09
C12H14 N4 045 3110805 1331 9581 Find by Molecular 10 Sulfadimethoxin 142298 100 95.81
€25 H26 N3 02 4012105 1732 2956 Find by Molecular 11 58.11 21433 100 0
C24 H2e NEO 443229 1738 3922 Find by Molecular 12 7844 36420 59.8 0

Figure 126 Compound List window showing columns in five categories

Method Editor A method is a set of parameters that are associated with the
different algorithms that you can run. Methods containing these parameters
can be saved using unique file names.

You select the section of the method to display in the left pane. The right pane
contains either a single section or multiple tabs. You can get help for the
currently selected tab or section in the Method Editor when you press F1.

[E Method Editor: Workflow x
B FEE 9-®- () RunMethod Workflow -
= Method Automation A Options | Time Rangels)|
~
Workflow A i
Workflow compound Discovery -
Additional Chromatograms
Reports Compound mining lMo-Select Compound Mining v]
Export |dentify by - Library / Database search
I Library / Database Score fwd)  Score fev) |&
D:\MassHurter\PCDL\Sufias_AM_PC 25.00
Compound Discovery A L
Compound Identification A
Sample Purity -y
E Add 1 [ Remove
Export -
@ Search all libraries / datsbases
MS Extraction A () Stop at first library / database match
Masimum hits per compound 10
Identify by - Formula generation
@) Always (@ \When there are no Library / Database hits

Figure 127 Method Editor window
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Compound Chromatogram Results This window shows the chromatograms
associated with the compound (or compounds) selected in the Compound List
window including an Extracted Ion Chromatogram (EIC). You can display a
legend in the upper right corner of the graphic if you select Overlaid mode for
the chromatograms. You can add annotations to the graphic. You can also
export or print the graphic.

Perform operations on the chromatogram

You can perform many operations on chromatograms.

¢ You can change the appearance of the plots in the window via icons in the
Compound Chromatogram Results toolbar.

¢ You can add annotations to a chromatogram via the Annotation tool.

* You can initiate many operations via the shortcut menu. When you
right-click a chromatogram in the Compound Chromatogram Results
window, you see the shortcut menu.

See the online Help for more information.

7 compound Chromatogram Results x
2ot QF a2 - H HL BHE L= S

%105 Cpd 2: 0.329: +ESI EIC(563.0379, 564.0423, 565.0357. 566.0382) Scan Frag=125.0V sulfas_PesMS.d
4] 0329

1 A

0

x103 |Cpd 2: 0.329: +ES| ECC Scan Frag=125.0V sulfas_PosMS d

& cpafipam
2]
ol

" 01 075 02 035 03 035 04 025 05 055 06 085 07 075 08 085 09 085 1 105 11195 12 125 13
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Figure 128 Compound Chromatogram Results window
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Compound Chromatogram Results Tools

Toolbar Icon Action

Zoom tools + Autoscale X-axis and Y-axis
+ Autoscale X-axis
» Autoscale Y-axis
o = 1 El |§| tajﬁ + Unzoom o
» Autoscale Y-axis during Zoom
» Linked Y-axis mode

» List mode - chromatograms are drawn

ﬁk ﬁ 2 - with each chromatogram having a
separate Y-axis.
or » Overlay mode - chromatograms are drawn

with the same X-axis and the same Y-axis
* Number of chromatograms to show at
the same time before adding a scroll bar.
ik ﬂ. ﬂ e This option is shown when you click List
mode.
» Cycle to Previous Plot or Cycle to next
plot. These options are shown when you
click Overlay mode.

+ Show legend in Overlay mode - If you
e ,q.p: ‘E select Overlay mode, you can select
— whether or not to show a legend. If you
show the coelution plot, this option also
controls whether that legend is visible.

» Range Select—When On, you can draw a
range for chromatogram, for which you
can perform actions.

+ Annotation — When On, you can add
image and text annotations to the
chromatograms.

Scaling tools + Stops scaling chromatograms

» Scales all chromatograms to the largest
peak in any of the chromatograms

+ Scales all chromatograms to the largest
peak in itself

+ Scales each chromatogram to the highest
peak within the selected range

%)% %
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Toolbar Icon Action

Other tools + Toggles whether or not the Coelution Plot
is visible
» Toggles whether the Integration Peak List
e A& = S is visible
* Opens Chromatogram Display Options
dialog box
* Prints the displayed chromatograms

Sample Chromatogram Results This window shows the chromatograms for
each sample that is selected in the Sample Table window. This chromatogram
may be a Total Ion Chromatogram (TIC) or a Base Peak Chromatogram (BPC).
You can also overlay compound chromatograms. UV chromatograms that are
extracted as part of the Find by Formula algorithm also are displayed in this
window. You can export or print the graphic.

/\ sample Chromatogram Results x
2ot QB Sz - M Bl E g

x10& |+ESI TIC MS(all) sulfas_PosAutoMSMS.d =

1 o x =|
ol uuxuulhuuhnuuj.‘m\{.uuuuunl WANAAAALLARARANAAN |

x10& |+ESITIC Scan Frag=125.0v sulfas_PosAutoMSMS.d

G 0782 1209
b = = A fL
Il

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

Figure 129 Sample Chromatogram Results window

Sample Chromatogram Results Tools

Toolbar Icon Action

Zoom tools » Autoscale X-axis and Y-axis
» Autoscale X-axis
» Autoscale Y-axis

v I t Elliltzﬁ + Unzoom

+ Autoscale Y-axis during Zoom
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Toolbar Icon Action

+ List mode - chromatograms are drawn

ﬁk ﬁ 2 - with each chromatogram having a
separate Y-axis.
or * Overlay mode - chromatograms are drawn

with the same X-axis and the same Y-axis
* Number of chromatograms to show at
the same time before adding a scroll bar.
ﬁk ﬁ. ﬂ E’ This option is shown when you click List
mode.
» Cycle to Previous Plot or Cycle to next
plot. These options are shown when you
click Overlay mode.

» Compound Overlay mode - compound

& ﬁ chromatograms are also shown in the
Sample Chromatogram Results window.

» Extract Chromatograms - the Extract

Chromatograms dialog box is opened.

Scaling tools + Stops scaling chromatograms
» Scales all chromatograms to the largest

*} %5 peak in itself

Other tools + Displays the peak list table for the
chromatogram
Jﬂ} i Ij + Opens Chromatogram Display Options
dialog box

* Prints the displayed chromatograms

Compound MS Spectrum Results This window shows the mass spectra
associated with the selected compound(s) if one or two compounds are
selected. When you select more than two compounds, then only the spectra of
the first two highlighted compounds are shown. MS/MS spectra are displayed
in the Compound Fragment Spectrum window. You can add annotations and
calipers to a spectrum in this window. You can display the peak list which is
displayed in a table on the right-side of this window. A tab is added for each
spectrum that is displayed. You can send the spectra to PCDL, export, and
print a spectrum.
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Figure 130 Compound MS Spectrum Results window

Compound

MS Spectrum Results Tools

Toolbar Icon

Action

Zoom tools

ol

x A

or

a5l

=< || G

2

-

m

.2 B 2N | ]

Select tools in order

wife

s
L

One of these tools always has to be selected. The

Range Select
selected tool

tool is selected in this image. The
has an orange background.

Autoscale X-axis and Y-axis
Autoscale X-axis

Autoscale Y-axis

Unzoom

Autoscale Y-axis during Zoom

List mode - spectra are drawn with each
spectrum having a separate Y-axis
Overlay mode - spectra are drawn with the
same X-axis and the same Y-axis

Number of spectra to show at the same
time before adding a scroll bar. This option
is shown when you click List mode.

Cycle to Previous Plot or Cycle to next
plot. These options are shown when you
click Overlay mode.

Show Predicted Isotope Distribution

Range Select— \When On, you can draw a
range for spectra, for which you can
perform actions

Annotation — When On, you can add
image and text annotations to the spectra.
Calipers — When On, you can add a Delta
Mass caliper to the selected spectrum.
See the online Help for more information.
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Toolbar Icon Action
Other tools + Displays the peak list table for the
spectrum

* Opens MS and MS/MS Spectra Display

_d# | |_=‘i Options dialog box

* Prints the displayed spectra

Compound Fragment Spectrum Results This window shows the MS/MS spectra
associated with the selected compound(s) if one or two compounds are
selected. When you select more than two compounds, then only the MS/MS
spectra for the first two highlighted compounds are shown. MS spectra are
displayed in the Compound MS Spectrum window. You can also annotate and
add calipers to a Compound Fragment Spectrum.

E{ilCompound Fragment Spectrum Results x

2ot QF LMz vMEL =S

%104 Cpd 3: Sulfamethazine; C12 H14 N4 02 S 0.782: (M+H)+: +ES| Product lon (rt. § + Froduct lon 1: 0.765. 0.783 .. min) (2780808 -» ) | « Product lon ft: 0.770, 0.799 | * |~
186.0330 iz Peak +  Abund +  Abund3% = Max Abund = m/z - ?
’ o 2 ”:'9‘:‘ y1 7727 009 7727 540345 E
767789 2 456.71 056 456.71 65.0395 .
[} 1 I ‘ | 3 1288 016 1288 660376
x103 Cpd 3: Sulfamethazine: C12 H14 N4 02 §; 0.782: (M+Na)+: +ESI Product lon (. 4 5878 o007 5879 66,0494
2 3014731 5 236.02 029 23602 80.0503
6 35826 044 358.26 81.0452
11 25,0576 2080133 ‘ 7 1209653 1479 1209653 92,0496 1
0 . / il M 8 14066 017 14056 921397
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Counts vs. Mass-to-Charge (miz) 4| il ]

Figure 131 Compound Fragment Spectrum Results window with corresponding peak list

Compound Fragment Spectrum Results Tools

Toolbar Icon Action

Zoom tools » Autoscale X-axis and Y-axis
+ Autoscale X-axis
» Autoscale Y-axis

" e t El |§| :Unzoom

Autoscale Y-axis during Zoom
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Toolbar Icon

Action

= M2 -

or

e O C

Select tools in order

sl Rl

One of these tools always has to be selected. The
Range Select tool is selected in this image. The
selected tool has an orange background.

Other tools

i =S

» List mode - spectra are drawn with each
spectrum having a separate Y-axis

» Overlay mode - spectra are drawn with the
same X-axis and the same Y-axis

* Number of spectra to show at the same
time before adding a scroll bar. This option
is shown when you click List mode.

» Cycle to Previous Plot or Cycle to next
plot. These options are shown when you
click Overlay mode.

» Range Select — When On, you can draw a
range for spectra, for which you can
perform actions

+ Annotation — When On, you can add
image and text annotations to the spectra.

 Calipers — When On, you can add a Delta
Mass caliper to the selected spectrum.
See the online Help for more information.

+ Displays the peak list table for the
spectrum

» Opens MS and MS/MS Spectra Display
Options dialog box

* Prints the displayed spectra

Difference Results After you run the Search Library algorithm and identify
the compound with library search, this window shows three spectra. The first
spectrum is the spectrum that was searched. The second spectrum is a
difference spectrum. The spectra from the library is subtracted from the user
spectrum to create the difference spectrum. The third spectrum is the
spectrum from the library that is currently selected in the Spectrum

Identification Results window.
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Figure 132 Difference Results window

Compound ldentification Results This window shows the results of running an
identification algorithm such as Generate Formulas or Search Library/DB.

B3 Compound Identification Results: Cpd 1: Sulfamethizole; C8 H10 N4 02 52 0.326 x
=
ID Techniques Applied & 3
4 DBSearch-LibSearch-MFG F
Best & Name T Formua & miz B Mass  Mass (Tgt) & Diff (ppm) 8 Score (Tgt) | RT 4 RT (Tgt) < RT Diff B Score (RT) 4 Species 4 Flags 4 Notes|
4 (¥  Sulflamethizole COHION4O2S2 2710319 2710319 2700235 012 0326 M=H)- 3
Scare (iso. abund) 8 Score (mass) & Score (MFG, MS/MS) 4 Scare (MFG) - Score (iso. spacing) 8 Height 4 lon Formula 4 Species8 Lib/DE B
> 3011 3999 3948 7338 4344 2479468 CIHIINAO252 (M=H)= DAMassHunter\PCDL\Sulfas_AM_PCDL
3011 3995 3948 7398 4944 2479468 COHIINAOZSZ (M+H)- DiMassHunter\PCDL\defaul
CE B MName -+ Forward Score R Flags  Species 8 Lib/DB 8 Notes 41 Num Peaks | m/z (prec) 40 Reverse Score 4 Score (Lib) 8
10 Sulfamethizole 87.84 (M+H}+ D:\MassHunter\PCDL\Sulfas_AM_PCDLcdb 4 2710318 99.65 99.65
Best © MNeme TR Formua € miz 1 Mass -+ Mass (Tgt)-8 Diff(ppm)  Score (Tgt) 8 RT 8 RT (Tgt)-# RT D Score (RT) + Species & Fiags # Notes| |
[« il | [

Figure 133 Compound Identification Results window

MS/MS Formula Details This window contains a table that shows possible
formulas calculated for fragments seen in an MSMS spectrum that are
consistent with a proposed formula. Its contents are the results that are
related to the currently-selected formula row in the Compound Identification
Results table. The data in this table is used to compute the Score (MFG,
MS/MS) column in the Compound Identification Results table.
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Hyz MS/MS Formula Details: Cpd 1: Sulfamethizole; C9 H10 N4 02 52; 0.326 (8 HG6 N4 07
mfz Farmula Height % Diff (ppm) Loss Mass Loss Formula i'

» 64.0193 C4H2N 007 -17.85 207.0127 C4H5 N3 O? L
64.0193 CH403 0.07 -39.71 207.0154 CTH3IN4O4 ;
65.0388 C5HS 047 -322 2059923 C3HZ N4 07
69.0694 011
80,0486 C5HEN 026 1138 1909814 C3HN3O7
80,0486 HE N3 02 026 -38.88 190.9855 CEHNOS
87.0429 C2ZHSN3O 022 -234 183.9882 CEHZNOE
87.0429 C4H7 Q2 022 13.09 183.9869 C4 N4 05
89.0599 CZHTN3O 019 -17.21 1819726 C6NO6
92,0494 C6HEN T 05 1789814 CZHN3O7
92,0494 CHEN3 02 mmn 432 178.9855 CTHNOS
107.0716 007 |j‘

Figure 134 MS/MS Formula Details window

Structure Viewer

Structures can be attached to a spectrum when you run the

Search Library/DB algorithm, and the database or library contains a structure

for the best hit. A structure can also be attached when you add or edit a

manual identification to the spectrum. The Structure Viewer window has two
tabs. The Structure tab shows a graphical representation of the structure. The

MOL Text tab contains text that describes the structure.

& Structure Viewer: Sulfamethizole x

! Structure || MOL Text

5

el

S

NH2

o

N

N

Figure 135
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Qualitative Analysis Navigator and Workflows Programs

Layouts

You can open and save different layouts. You can modify any of the following
attributes, and they are saved in the layout. Two default layouts are shipped
with the software: default.xml (for the Qualitative Analysis Workflows
program) and CDN_Default.xml (for the Qualitative Analysis Navigator
program).

A layout consists of the following:

¢ Each window’s position and size

e Which windows are tabbed

¢ Which windows are floating

e Which tabbed window is on top

¢ Which windows are visible by default

¢ Whether the status bar is visible

For each plot window (in Qualitative Analysis Navigator: the Chromatogram
Results window, the Spectrum Preview window, the MS Spectrum Results
window, the Difference Results window, and the UV Results window; in
Qualitative Analysis Workflows: the Sample Chromatogram Results window,
the Compound Chromatogram Results window, the Compound MS Spectrum

Results window, the Compound Fragment Spectrum Results window, and the
Difference Results window), the following are saved:

¢ Whether or not the graphics are overlaid
¢ Whether or not the Autoscale Y-Axis during Zoom mode is on
¢ Whether or not the Linked Y-Axis mode is on

For each table window, the following are saved
¢ Which columns are visible
¢ The order of the columns

¢ The width of each column
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e Any filter that has been added to the table (only available for the Compound
List table, the Compound Identification Results table, and the Spectrum
Identification Results window).
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Customize a report template

Please refer to either the online Help for the MassHunter Report Designer
Add-in, the Report Designer Familiarization Guide or the Reporting Training
DVD for detailed information on how to modify a report template. The
following steps give you a quick look at what it means to customize a template.
These instructions apply to a Microsoft Excel report template only.

1 Go to the folder that contains the report templates. By default, this folder is
\MassHunter\Report Templates\ Qual\B.08.00\en-US\Letter. You can select a
different folder in the Method Editor in the Method Automation > Reports >
Templates tab.

2 Make a copy of the template which you intend to modify.

3 Right-click the copy and click Properties. If necessary, clear the Read-only
check box. Then, right-click the copy and click Open from the shortcut menu.

(E=8EcR S
@v-\ « Local Disk (D) » MassHunter » Report Templates » Qual » B.08.00 » en-US » Letter » ~ [ 4 |[ Search Letter o
Organize [EMNew »  Print  E-mail  Bum  Newfolder B~ 0 @
&, 0SDisk (C) o Agilent_Logo tif AnalysisReport - Copy.dtx
s Local Disk (D) s TIFF image Micinsats Exrel Temlate
— 119k8 5 New
KDH Info AnalysisReportadic Ar Open
Microsoft Excel Template N print
ioti= u 538KB 63
MassHunts P
assHunter Aynpeoonza  a] @ Convertto AdobePDF ]
ChemicalDataDictionary | XSD File ” we| & Convert to Adobe PDF and EMail
configuration 163 KE 6| @ Scan with ESET Smart Security
damethods AnalysisReportWithMFGResults xlb A AfTaErTs B
Data n Microsoft Excel Template x|
databases 3 LI o9 Open with...
AnalysisReportWithMFGResults xslt of
Layouts q e el n 1 @ Create Smart Backup for selected fle(s)
Library o 4 ‘
- 458 KB 9 winzio N
Tl e CompoundReportadtx 0 Restore previous versions
assProfiler n Microsoft Excel Template N
Methods . 80.0KB 61  Sendto >
MongoDB CompoundReportxsd N Cd —
PCOL | 5D File "W x|
Report Templates ZIDKE = copy,
BioConfirm u C&mpnlundRapnrtW\thIdent\ﬁzatm CE e
nHits.xltx nl
i Qual Microsoft Excel Template XN Delete
8.07.00
CompoundReportwithidentificatio De B
B.08.00 S Sy 1w 3
Properties
AnalysisReport - Copyadtx  Title: Add a title Size: 538 KB
n Microsoft Excel Template  Authors: YANG,ROBERT (A-Sant... Date modified: 5/19/2016 1139 AM

When the template is open, you can modify headers and footers. You can also
add, remove or move parameter columns. You can refer to the online Help for
more information.

Many templates are installed with the Qualitative Analysis program.
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H = AnalysisReport - Copy it - Excel ? B - 0O
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW | MASSHUNTERREPORTING | ACROBAT Sign
o @ =)
€0 €] E3
QEz=3I & I 70O
Process Clear Add Add Add Advanced Validate About Help
Report Results Data Graphics Formatting Properties Desior
MassHunter Reporting -’
AS6 d fe .
A i B & i D E | F G H | L3 K
2 |CMD:Repeat ItemID
3 |TtemD ~ | Data Filenani ~ | Sample Nam{ ~ | Sample Type + | Position ~ | Instrument Name | ~ | User Nam¢ = | Acq Metho{ + | Acquired Time ~ | IRM Calibr! | DA Meth{
4
: = =
9l cuniEndazpesr . TremID
10
11 |CMD:Repeat ItemID
(A e e o] Collizion Eneral] fom
5

~ | Plotrile
Peak List

- [Peak - [Start -[rRT - [End - [Height - [Area -[Area% - [Signal To Noise |

| [ [ [ | | | [

~ [Noise Type | - [Signal Definiti - [Hoise Multipli - [Noise Value |

I [ [ [ d
24 Noise Regions
25 [TtemtD - [Start ~[End -1
26 | |
27 [CMD:EndRepeat  TtemID
29
30 |CMDRepeat  Ttentd
33 emi -] Spectrum Sourc|: Fragmentor Yoita | Collizion Energl-| lonization Made |-
>
35 | rtemip v spectrum |
36
v
38 | Library Spectrum
39 |1temip ~ | Library Spect * m
40 3
41
42 | Difference Spectrum
43 |1remip ~ | Difference Sg ~ trum
Design | Options ) : [« y
READY i M -——+ 100%

4 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.

5 To save the new template, either click Save or click Save As > Other Formats
from the Microsoft Office button.

6 Type an identifying name, and click Save.

File name: AnalysisReport - Copy.ltx

Save as type: | Excel Template (*.xlx)

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS$S 187



Customize a report template
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