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In This Guide...

Exercise 1

Exercise 2

Exercise 3

Exercise 4

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

Before you begin the exercises, please read the instructions in
“Before you begin these exercises..." on page 7.

Learn basics of qualitative analysis

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

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.

Set up and run qualitative analysis methods using different
workflows

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

Qualitative Analysis Wizards

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

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

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

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

The program can qualify fragment ions when running the Find
Compounds by Formula algorithm if the data file is acquired in
All ITons 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.06.00 Service Pack 1

Excel 2013 and Excel 2010 are supported.
The library PestMix_AIM_PCDL_SP1.cdb is included.

A new All Ions MS/MS data file (AIM_3CE(0-20-40).d) is
included. A new example method is also included.

in B.06.00

Triggered MRM data files with up to two triggers per
compound are supported.

CE-TOF data files are supported.
Data files created in All Ions MS/MS mode are supported.

You can perform Fragment Confirmation on compounds
when you use the Find by Formula algorithm if the data files
are acquired in All Ions MS/MS mode.

You can review compounds in the Compound Details View.
Four additional windows are available in the Compound
Details View.

For the Compound Details View, you can define different line
definitions for different types of chromatograms and
spectra.

The Find Compounds by Integration algorithm is available.

In the Generate Formulas algorithm, you can select whether
to annotate fragment spectrum peaks with formulas.
Fragment annotation selects spectra to annotate based on
compound mining algorithm.

The Generate Formulas algorithm can be executed on
compounds that you found by the Find by Chromatogram
Deconvolution algorithm.

In the Generate Formulas algorithm, you can group hits with
the same formula but different charge carriers.

The Generate Formula algorithm has been modified to allow
you to enter a maximum number of hits for each charge
carrier.
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e Compounds can be created from any user spectrum. The
compound mining algorithm for these compounds is
“Spectrum Extraction”.

¢ When you are saving results with a data file, you can select
whether to save all compound results with a data file or a
smaller set of results for each compound. All user
chromatograms and user spectra are always saved.

¢ The format of the CEF file has been modified so that more
information is included.

* The m/z and the ion species information is available in the
first level of the Spectrum Identification Results table.

¢ You can specify multiple charge carrying species for the
Generate Formulas algorithm.

* The Spectrum Identification table has been modified. You
can add a filter to a column, and you can delete a row.

¢ You can now label a peak with Formula & Ion Species.

¢ Changing the spectrum that is labeled Best in the Spectrum
Identification Results window when you have a large number
of entries is now significantly faster.

* The Find by Formula algorithm can be run with .L, and . XML
libraries.

* You can specify to overlay compound chromatograms in the
Compound Report.

¢ Inthe Compound Details View, you can display the Coelution
Plot in the Compound Chromatogram Results window.

¢ The default Formula Confirmation report template has been
modified to include the Flags (Tgt) colored column and the
Fragment Table with the colored Flags (FIs) column.

* You can do charge state deconvolution using the new Peak
Modeling (pMod) deconvolution algorithm.

¢ You can create a mirror plot for two deconvoluted spectra.

* You can filter MFE compound by quality score.
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Before you begin these exercises...

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

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

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

Do not reuse the example data files already on your system unless you
know that you copied them from the originals on the disk and you are the
only one using them. If the example data files already on the system do not
match the original ones on the disk exactly, then the results obtained
during these exercises will not match those shown in the guide.
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In these exercises, you explore some of the many powerful capabilities of the
Qualitative Analysis program for working with TOF, Q-TOF and Triple Quad

data.
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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 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
program. Qualitative Analysis B.05.00 icon MS (TOF or Q-TOF) data, and the

Open the data files, ::E . sulfas-PosAutoMSMS.d and
sulfas-PosAutoMSMS, system displays the Open Data sulfas-PosTargetedMISMS.d files
sulfas-PosMS.d and Files dialog box. contain both MS and MS/MS
sulfas-PosTargetedMSMS.din b Go to the folder \\MassHunter\ (Q-TOF) data.
the folder Data\LC or the folder where the * You can get help for any window,
\\MassHunter\Data, or in the example files are located. dialog box, or tab by pressing the
folder where you copied them. F1 key when that window is active.
Make sure that the Use current
method button is clicked. R _ =
Make sure that the Load result MW*:U =l
data check box is clear. @ e
Make sure that the Run ‘File Recerttoms i SERRREEY

Open’ actions from selected
method check box is clear.

Uucuments

'h‘-_ Filename.  “sufas_PosAuoMSMS.8 “sufes PosMS 4" "alfes ~ Opea
Nebwark Files of type: |Dota Flea C.d) =| [ Cancel |
Help
Ogtions:
Sample Ffommtion

Sample Name :

@ Lise cument method Uses Mo
Loed result data Sercle fonlin

Fun File Oper actions lrom Description

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, 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 window, * 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 B.06.00 - Default.m ol =)

i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Cenfiguration Tools Help

(@2 E a1 [E e o [F[R][EE (AR ] 4 At A il e R @ 08 e & B | 52 [ Mevigator View | B compound Detsls View

i 2 Data Navigator x ||i /A Chromatogram Results: -
Sott by Data Fie “lia et 0 @E ¢ [Eao e @ re]Eb S % % s M vl
- [7] sulfzs_PosAutoMSMS.d B
- [B] User Chromatograms %108 |+ESI TIC MS{all) sulfas_PosAutoMSMS.d
I Tic s | 175
L 154
[B ectra 125
] 1
e nces o
=[] sulfas_PesMS.d el
- [#] User Chromatograms 054 =
PN 7iC 5o | 0251
[E] User Sp 04
Oe ectra x108 |+ESI TIC Scan Frag=125.0V sulfas_PosMSd
1 nces o
B [#] sulfes_PosTargetedMSMS.d
£ [#] User Chromsatograms 5
o TiC siain | 4
2]
2
1
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) -
: 5k Method Explorer- Default m x [|i 1]1 M5 Spectrum Results x

»

= Chromatogram

(2ot QEE ¢ [Ha0ce 3 me]s %k El =)o

Integrate (MS)
[Integrate (MSIMS)
Integrats (V)
Integrate (GC)
Integrate (ADC)

m

Smooth
Exclude Mass(es)

Calculste Signakio-Noise

Define Chramatograms

Adjust Delay Time A
Extraction Dats Format

= Spectrum

Figure 2 Qualitative Analysis 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 If necessary, click Configuration > + The display and plot settings remain
default workflow, General. The Configure for Workflow > General. the same even after you switch to
default method and layout are b Inthe Workflow Configuration dialog the General workflow. These
loaded. box, click the Load workflow's default settings are set in Display Options
Make sure you can see all three method button and the Load dialog box for each type of data. You
chromatograms. workflow’s default layout button. click the 'z button in the graphics
Clear the Save current method check window to change the display
box. Then, click the OK button. options.
¢ Click the down arrow next to the * You can change the layout if you
Maximum Number of List Panes icon click Configuration > Window
in the Chromatogram Results Toolbar, Layouts > Load Layout.
and select 3.
— O E=mr
i Flle it View Find Tdentify Spectra Ch A T e
(32 2 o P ) e - o A [ (AlE (] e A R B e R [F] Compound Detaits View
; P Data Navignior ® ||; |\ Chromatngram Resi x
ST — | e 20 Bew e Es 0 el 5 fIHi-&!liﬂ (a6 S = i 4 A
=[] Lises Cheomatigrama ¥06 [+ES1 TIC MS{8l) sullss_PosiutcMSMS d A

v ESIELEET]

154
b
f\: A *j N‘ A ‘\J\!L Adh i TN}
| Eltacimi s S s Vs A A AN AMANANAM
=[] L;g wmalograms w106 |+ES1 TIC Scan Frag=125.0Y sullas_PosM5.d

=i (7] sullss_Fou T aipetedhSMS o
=[] Lser Chenmatngrams &108

£ [ Muthod Explores: Delsdlm % [ | M3 Spectrum Heslts o
- Chramatogram files s aBe elaa o s po]])Ea sty =
e i Maximum Number of You click the X |button to
i ot | List Panes icon close this window.
Integrate (GC) 0
Integrate (ADC
Smanth
Z‘f;";:f:,:'ﬂm The Qualitative Analysis program has two different views.
::‘-"”f"l"j_'j“”“ The Navigator View has the Data Navigator window; the
Extacton Dats Fecrmat Corppound Details View does not have that window.
- Spectrum

Figure 3 Qualitative Analysis main window in the Data Navigator view with the General Workflow selected.
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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.
Click the right mouse button and drag
over an area on the last peak.

Make sure that the Autoscale Y-axis
during Zoom icon, [§], is not selected
for this step.

Repeat step b.

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

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

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

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

You can undo the last fifteen zoom
operations.

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

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

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

A selected icon has an orange
background color.
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Learn basics of qualitative analysis

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

Steps

Detailed Instructions Comments

2 Practice zooming in and out on
each axis separately.

Zoom in only along the x-axis.
Hint: Right-click the x-axis
values and move cursor from
left to right.

Partially zoom out the x-axis.
Hint: Move cursor in opposite
direction.

Completely zoom out of the

X-axis.

Repeat the previous steps for the

y-axis.

a To zoom in on the x-axis, move the
cursor to the x-axis values until a
horizontal double arrow appears.

% 1 12

b Click the right mouse button and drag
the new cursor from left to right across
the x-axis values. WJ

¢ To zoom out on the x-axis, click the e
right mouse button and drag from right  ®8 8277 111
to left on the x-axis values.

d Click the Autoscale X-axis icon gy to
completely zoom out on the x-axis.

a Tozoom in on the y-axis, move the a4
cursor to the y-axis values until a 42
vertical double arrow appears. 14

b Click the right mouse button and drag 38
the new cursor from bottom to top
across the y-axis values. 0525

¢ To zoom out on the y-axis, click the o
right mouse button and drag from the 045
top towards the bottom of the y-axis Mnf
values. WEF

d Click the Autoscale Y-axis icon I to

completely zoom out on the y-axis.

Horizontal
Double Arrow

New cursor
appears when you
right-click the
x-axis values.

Vertical Double
Arrow

New cursor
appears when
you right-click
the y-axis values.
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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 you hid chromatogram, an anchor icon
Make sure the chromatogram 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 select the second TIC. after you anchor one even though
chromatograms. d Right-click inside the chromatogram, the viewing list says 1. This now
Clear the anchor. and click Set Anchor. means you view one chromatogram
e Use the scroll bar in the in addition to the anchored
Chromatogram Results window to chromatogram.
scroll through the list of * You can also right-click the
chromatograms. The second TIC stays chromatogram and click Clear
visible always. Anchor in the shortcut menu.

f Click Chromatograms > Clear Anchor.

i /\ Chromatogram Resulis ®

fe]e 31 B € [&]alo e 1 cl[e]@ A L [%]% % 8 = M =]

x108 |+ESI TIC Scan Frag=125.0v sulfas_PosMSd

6

4]

2]

x108 +ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS.d
1.5q

14

m

0.59

od

01 02 03 04 05 06 07 08 09 1 1 12 13 14 15 18 17 18 13 2

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.

Window repositioning tools

If the layout is unlocked, the system
does not display a check mark next
to the Lock Layout menu.

You can only use the repositioning
tools when the layout is unlocked.
You can also make a window float
by double-clicking the title bar of
the window.

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

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

If the BioConfirm program is
installed, it has several different
workflows and layouts.
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1 Learn basics of qualitative analysis

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.

+ 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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Learn basics of qualitative analysis 1

Task 5. Print an analysis report

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

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

Task 5. Print an analysis report

Steps

Detailed Instructions

Comments

1 Change the analysis report
selections:

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

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

additional selections you want to print.

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

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

+ |f 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.

i [Z: Method Explorer: Defaultm

+ Chromatogram

(5 Method Editor: Analysis Report
i (#) Print Analysis Report ~| (3} | ) » (4 - | MethodItems ~ | (2. [

By default, the Method
Editor window is floating. It

+ Spectrum

+ General

- Reports

Analysis Report

Compound Report

Commen Reporting Options

+ Find Compounds

+ Find Compounds by Formula

+ Identify Compounds

+ Compound Automation Steps

+ Worklist Automation

+ Export

Figure 6

User chromatograms
[¥] Shaw user chromatograms
[¥] With peak tables

[C] With signal to nise results

User spectra
Show user spectra
With peak tables
[T With library spectrum
[C] With difference spectrum

Compounds

Show compound chromatograms
[C] With peak tables

Show compound spectra
[¥] With peak tables

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

Analysis Report section in the Method Explorer and Method Editor windows
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1 Learn basics of qualitative analysis

Task 5. Print an analysis report (continued)

Steps

Detailed Instructions

Comments

2 Print the report.

[ 2o

e = o o

You can interactively print the report in
multiple ways:
From the main menu, click File >
Print > Analysis Report.
From the main toolbar, click the
Printer icon.
Click the Print Analysis Reporticon,
"i in the Method Editor toolbar
vb‘hen the Analysis Report section is
selected.
Right-click the Analysis Report
section in the Method Editor, and
click Print Analysis Report.
From the data file shortcut menu in
the Data Navigator, click Analysis
Report.
Click the Report contents.
Mark the Print report check box and
select a printer.
Mark the Print preview check box.
Click the OK button.
Review the report.
Click the Close Print Preview icon in
the toolbar.

* TheRunicon () = in the Method
Editor toolbar sometimes allows
you to choose an action from a set
of possible actions. For example, if
you switch to the Reports >
Common Reporting Options section
of the Method Editor window, four
different actions are possible when
you click the Run icon. 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
current default action is performed.

Print Analysis Report ==
List of opened data files:
Fepo oot
sulfas_PosMS d
sulfas_Pos TargetedMSMS d ) All results [”] Separate report per data file
@ Only highlighted results
Prirt report
[¥] Print report
Printer name: [ <Default> -
Print preview A
Save report
[] Save report as Excel file [] Save report as PDF file
C\MassHunter'veports
Cancel
Figure 7 Print Analysis Report dialog box
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Learn basics of qualitative analysis

Task 6. Add an annotation

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

Chromatogram Results window
MS Spectrum Results window
Difference Results window
Deconvolution Results window

UV Spectrum Results window

Only in the Compound Details View

Compound Chromatogram Results window

Overall 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
chromatogram.

a Inthe Chromatogram Results window,
click the Annotation tool (‘E )in the
toolbar.

b Move the cursor to the location in the
chromatogram pane where you want
to add the annotation.

¢ Right-click and then click Add Text
Annotation.

The cursor changes to a cross-hair.
You use this cursor to select the
exact location to add the
annotation.
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1 Learn basics of qualitative analysis

Task 6. Add an annotation (continued)

Steps

Detailed Instructions

Comments

2 Add the information about the text
annotation in the Add/Edit Text
Annotation dialog box.

a Type the Text for the annotation.

b Select the Text color.

¢ Select the Orientation.

d Select the Font style and Font size.

e Click either Anchored or Floating. If
you click Anchored, select the options
for the pointer to the text annotation. If
you click Floating, you can change the
relative position. It is easier to change
the position interactively in the
graphics window.

* You can add multiple annotations to
a chromatogram or spectrum.

* You can use the icons in the
Annotate toolbar to select all of the
annotations, delete annotations and
edit annotations.

f Click OK.
Add/Edit Text Annotation = -
¢ /\ Chromatogram Results
Fropetties
: okl T ——— " =
e — - # ¢ [x]|ml 0 e 1ozl LA S[E[R]% % B = Minues IE)
imex s |
(Press Cirl+Enter or AltEnter to add a new line) “m; +ESITIC Sean Frag=125.0V sulfas_PositS.d
Text color EFurle - o5
Orientation [ degress
[T— 3
Font style: Bold - Font size: 10 - 55
Annotation type
5
@ Anchored T —"
e first peal
2 Showpeier s Jme st peds |
Pointer propetics o s
Color ElRosBlie - - 3
Pattern:  =m==mmmmmmmms -
3
Weight S —
25
2]
Pointer head location (the x, v value using the data displayed)
154
X 032495  min
1
Y 3714626.75 (abundance)
054

Upper left corner of the annotation (the x, y value using the data displayed)

X 0.404569197207679 min
T 6700039.60015244 (zbundance)
© Fleating

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

m

08

Relative X (%) 18.7256176853056 (% calculated using x.y
walues from the canvas )
Relative Y (%): | 588235 647

05
Counts vs. Acquisition Time (min)

1 11 12

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

Add/Edit Text Annotation dialog box and the Chromatogram Results window
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Learn basics of qualitative analysis 1

Task 6. Add an annotation (continued)

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

Manual Integration
Walk Chromatogram
Annotation
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1 Learn basics of qualitative analysis

Tasks for MS-0Only Data (TOF, Q-TOF or Triple Quad)

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

Task 7. Extract chromatograms (MS only)

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

Task 7. Extract chromatograms (MS only)

Steps

Detailed Instructions

Comments

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

The m/z values are 279.09102
and 311.08085.

Merge the peaks from the
individual masses into one
chromatogram.

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

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

28 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis 1

Task 7. Extract chromatograms (MS only) (continued)

Steps Detailed Instructions Comments
Extract Chromatograms @
List of opened data files
T A Integrate when
¥ype: [EIC v] O extracted

A MS Chromatogram |Ad\ranced | Excluded Masse5|

MS level: Polarity: A

Seans: [NI scan types — ]
m/z of interest: Any
miz value(s): 279.09102, 311.08085 A

Merge multiple masses into one chromatogram A&

[ ok [ cancel

Figure 9 The Extract Chromatograms dialog box

i A Chromatogram Results x

ia e 3B #ICI[E&AalD e 3 fe] A SR % R B e M =)

x108 |+ES| TIC Scan Frag=125.0V sulfas_PosMS.d
74

6

5

- N W

x10% +ES| EIC(273.0910. 311.0809) Scan Frag=125.0V sulfas_PosMS.d
25
15

05

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 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.

Task 8. Interactively integrate a chromatogram (MS only)

Steps Detailed Instructions

Comments

1 Integrate the sulfas_PosMS.d TIC + Integrate the sulfas_PosMS.d

The integration uses the General

chromatogram. chromatogram, using any of the Integrator, because that is the
following options. integrator selected in the method
From the main menu, click default.m. You can change this
Chromatograms > Integrate value in the Chromatogram >
Chromatogram. Integrate (MS) > Integrator tab in
Highlight the chromatogram. Then, the Method Editor window.
right-click the chromatogram, and * Note that the integration with
click Integrate Chromatogram. default parameters is detecting very
In Data Navigator, highlight TIC small peaks.
Scan in the sulfas_PosMS.d > User
Chromatograms section. Then,
right-click TIC Scan and click
Integrate Chromatogram.
“:m?_q- = %Au‘m i /\ Chromatogram Resulis x
Sot by Dt Fie B |
B o ie ot QBB A0 e 3 ale]L b k2 [F]% K = M e
» ,: m'-m: : — 54 xTDS- TES\TIC Scan Frag=125.0V sulfas_PosMS.d . _—
A8 o e I ‘] e K
? o '. 2 :21?_/[L L /k
. e ' x108 +ESI EIC(279.0910, 311.0809) Scan Frag=125.0V sulfas_PosMS.d
2]
Extract Chromstograms. o)
T Tk 01 02 03 04 a5 a6 07 08 03 1 11 12 13 14 15 16 17 18 13 2
Use Highlighted Chramatograms » Counts vs. Acquisition Time (min)

Integrate Chromatogram
Integrate and Extract Peak Spectia
Sbtract &y Chramatoqram
Smeoth Chrematogram

Calculate Sagrial-to-Nore

¢ SerAnchor
b <.|;a. ...
| Delere
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)

1

Steps

Detailed Instructions

Comments

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

3 Change the filter parameters for
the integrated TIC.
Display the Integration Method
Editor window from Method
Explorer for MS data.
Change the threshold to retain
only the two largest peaks.

4 Reintegrate the chromatogram.

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

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

b Click the Peak Filters tab.

¢ Under Maximum number of peaks,
mark the Limit (by height) to the
largest check box, and type in 2.

{ [ Method Editor: Integrate (MS) x
i (¥) Integrate Chromatogram | {2} | 41 - 04 -| Methodltems - | (= E
| integrator | Sutabiity | & Feaic Fiters | Resuts

Fitter on

%) Peak height @ Peak area

Areafiters

[F] Absolute area = 10000]  counts

Relative area = 1000 % of largest peak
Maimum number of peaks

Limit {by height) to the largest A 2

a Click the TIC Scan in the Data
Navigator window.

b Click the Integrate Chromatogram
icon (¥

* 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.

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

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

¢ /\ Chromatogram Resulis x
ie e 3 QB [Aaloc 3 z[H]EA A EFR% % E s Mt SPE}
X108 |+ESI TIC Soan Frag=125.0V sulfas_PosMS.d
{ AR
X108 +ESI EIC{278.0810, 311.0808) Scan Frag=125.0V sulfas_FosMS.d
0
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 18 17 18 18 2
Counts vs. Acquisition Time (mir)

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 Method Editor.

7 Return the peak labels to Retention
Time.

b

Click Configuration > Chromatogram
Display Options.
Click the Chromatogram tab.

¢ Set the first Peak labels to Area and

the second Peak labels to
Signal-to-Noise.

Click OK.

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

Click the Specific noise regions
button.

Type 0.63 - 0.73 forthe Noise
regions, and click the Calculate
Signal to Noise icon el

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

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

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

Figure 14

+ES| TIC Scan Frag=125.0V sulfas_PosMS.d
%106 |Noise (PeakToPeak) = 27407.00: SNR (1.225min) = 137.3

91
=l 1188
25_@(J\_/\

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.

Close the Method Editor window.

Click Configuration > Chromatogram
Display Options.

Click the Chromatogram tab.

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

Click OK.

Integrated TIC with Area and Signal-to-Noise labels

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

You can also click the Default
button to restore the original values
in this dialog box.

32
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Task 9. Extract spectra from a chromatogram (MS only)

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

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

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

1

Steps

Detailed Instructions

Comments

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

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

Open Spectrum Preview.

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

Copy this spectrum to the User
Spectra section.

Change the display to show at
least two spectra.

To zoom in to the 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.

Click the Zoom Quticon, A , in the
Chromatogram Results toolbar.

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

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

Zoom into the region between 1.1 and
1.4 min.

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

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

The Spectrum Preview window is not
closed.

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

Close the Method Editor window.

* When you zoom, make sure the

AutoScale Y-axis during Zoom icon,
[Z] 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 MS Spectrum. The
Extract Chromatogram Analysis
dialog box is displayed. Make
sure the sulfas_PosMS.d file is
selected, and click Extract.

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

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

+ With Spectrum Preview on,
Qualitative Analysis overwrites the
previous spectrum when you
extract a new spectrum.
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1 Learn basics of qualitative analysis
Task 9. Extract spectra from a chromatogram (MS only)

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

Steps Detailed Instructions Comments

+ [¥] User Chromatograma
[ = TIC Sean &
[l BICETS 0900, 371 0805) Scan

¥10F +ES EICHITAN0. 311.0809) Scan Frag=125.0V sulles_PosMS.d
3

2

1

(] —— | 1 1 A I == —

I 1 103 101 136 17 108 138 12 12 122 143 12 125 136 137 108 129 13 130 132 133 13 135 135 137 1813
Courts va. Prauisiion Time (min}

Ietagyte (MSMS) A an.
o o 065 11 ?ﬁ‘b oo Rk l 4140250 5002354 B4 [362 BSOO457 20700
etuorma (GC) % e 1k e Z0 W o 0 0 o 2o o &0 o e e R #0200
Irtegraie (ADC) Censttn va. Mans-ior Charge [miz)
Semecth f x
Exciude Masales) : <[l o e
s = E
- x10% +E5 Sean (0791 mis) Frag=125.0V slfas_PoaMSd
Define Chromatograms a7
‘djust Deley Time 2
Extrncton Data Format o samse 121050 4 i o 579 1568 0B 2200%
L i [ 710 |52 Scan (1.2 ) Frage 250 t_PoubtS
m
[ — !
et ol sanes 1mesto stago | spozes s ssanes w200
et — i T I T
pud Counts va. Masa i Charge (miz)

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 User Spectra.

Zoom out of the chromatogram.
Turn off Spectrum Preview.

Use the Range Selecticon on the
Chromatogram toolbar.

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

a Highlight the User Spectra to be
deleted (Press Ctrl to highlight more
than one spectra).

b Right-click the selected User Spectra,

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

and click Delete. * You can also extract an average
¢ Click Yes in the Delete dialog box, if it spectrum by double-clicking the
is displayed. selected range in the
d Click #¥ in the Chromatogram Results chromatogram.
window to zoom out completely. * You can change whether or not you

e Close the Spectrum Preview window.

f Click the Range Selecticon |i|on the
Chromatogram toolbar.

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

h Extract the average spectrum usingan
option below or on the right.

are asked to confirm every time you
delete a chromatogram or spectrum
by using the Message Box Options
dialog box. This dialog box is
displayed when you click the
Configuration > Message Box
Options command.

The Extract Spectrum dialog box is
only shown if more than one data

Right-click anywhere in the range of file is loaded.
the peak, and click Extract MS
Spectrum from the shortcut menu.
Click Extract in the Extract
Spectrum dialog box.
| [\ Cheomatogrm Resuts x
Lo s 2@ ¢ [FHa oo s-i.aaﬂsevg.wa Minutes =l
x10% £S5 EXCIITH0NI0. 3110509 Scon Frops125.0V sulfus_PosMS.
‘ 01 62 03 04 05 06 07 o8 . (] 1 ) "Ii : 13 14 15 18 11 18 1% 3
£ 1) M Spectim R x

oot 0B [Eaoc ¢ ou]lEnkesE - o

%108 (65 Sean (12081

57 men, 4 Scana] Frage 125 0V sublas_PoaMS d

18

i

it 1T Il
0 o 1m0 a0 20 0

s %0 000

¥o 40 o 0 W 6o en Mo TR e

Cenerits va. Masa-be- Charge (miz)

Figure 16  Average spectrum extracted from selected range for last peak
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

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.

i 1l M5 Spectium Reslts.
iewtla@w¢[E4a 0

+ Remember that the second peak
already has a range selected from
step 2.

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

2 =[] [ o ik ([]% Y [ =)

x108 +ES| Scan (1.208-1.257 min. 4 Scans) Frage125.0¢

15

1

ol

o B4 0163 L { 418 288

WV sulfas_PesMSd

x10% |+ES| Scan (0.775-0.823. 1.20¢
1

05
025
o] Ba.0163 ' alde Li L

Scans) Frag=1250V sullas_FosMS.d

e11382 | asnae  $22008

W we A0 20 WO 360 a0 40

S0 60 0 70

Conrts ve. Mass-lo-Chaege [miz)

Figure 17  An averaged spectrum created from multiple ranges.
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps Detailed Instructions Comments
4 Change the spectral display option a Click Configuration > MS and * You can also click the Display
for sulfas_PosMS.d. MS/MS Spectra Display Options. Options icon, # , in the MS
Change the digits after the b Click the MS and MS/MS Spectra Spectrum Results window.
decimal to one more than the tab. * Note that the label now shows m/z
current setting. ¢ Set Digits after the decimal to one with one more digit.
Change back to the original more than the current setting for the
number of digits. m/z values.
d Click the Spectrum Peak Label
Options tab.
e Select Abundance as the second MS
peak label.
f Click OK.
i 1[) MS Spectrum Resulis X

iewlaBsCEMao e 2 mlE]e oD s =)o

%108 +ES| Scan (1.208-1.257 min, 4 Scans) Frag=125 0V sulfas_PosMS.d

10852 24 478893

l 41402850 500.23523

414 02849 579.15655
414.02849

%12 591846
532612 17

4o 4% s00 550 00 ss0 700 750
Counts vs. Mass-to-Charge (miz)

Repeat steps a and b, 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.

1000
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

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

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

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

Extract a peak spectrum from the
third integrated peak.

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

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

¢ Drag the cursor between 0.0 and 0.25
min.

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

e If a dialog box is shown, select the
Sulfas_PosMS.d data file and click
Extract.

f In Method Explorer click Spectrum >
Extract MS.

g Click the Peak Spectrum Extraction
(MS) tab.

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

i From Method Explorer click

Chromatogram > Integrate (MS).

Click the Peak Filters tab.

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

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

m Click the Peak Select icon,
Chromatogram Results toolbar.

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

Double-click the peak.

Right-click the peak and click
Extract peak spectrum.

Click Chromatograms > Extract
Peak Spectrum.

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

in the

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

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

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

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

1

Steps

Detailed Instructions

Comments
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Figure 18  Spectrum with ba

ckground subtracted
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Task 10.

Task 10. Add a caliper

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 calipers in two windows in the Compound Details View. See
“Task 3. Review results in Compound Details View” on page 148 for more
information about this view.

You can also add a Modifications caliper or an Amino Acid caliper to a
deconvoluted spectra which are displayed in the Deconvolution Results
window. If the mass could have changed due to a Modification or an Amino
Acid, then the label for the caliper if the Modification or the Amino Acid.
Otherwise, the change in the mass (Delta Mass) is reported.

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 (.I_'_||J_ )in the chromatogram (MS only)” on
task. toolbar. page 33 to extract an MS spectrum.
b Select Profile Point to Point for the + The cursor changes to an arrow. You
type of caliper in the Caliper toolbar. use this cursor to select the start
¢ Move the cursor to the location in the and end point of the caliper.
spectrum pane where you want to add
the caliper.
d Drag the cursor to the end point of
caliper in the spectrum. As you drag
the cursor, the value of the delta mass
changes. When you release the mouse
button, the caliper is added.
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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 add multiple calipers to a
different color. previous step. spectrum.
b Click the Caliper Properties button * You can use the icons in the Caliper
(£ ) in the MS Spectrum Results toolbar to select all of the calipers,
Caliper toolbar. delete calipers and edit calipers.
¢ (optional) Type the Start X and Start Y
values.

d Select the Text color.
e Select the Font style and Font size.

f Click OK.
Delta Mass Caliper Settings [E=  [;.1ll MS Spectrum Results x
Caliper (e et QE Y C[Haloc 3z e R[] [P]% R el
20006574
et = Profile Paint to Point A A XA
S o3 Bl Lol i3 %108 |+ Scan (0.775-0.839 min, 5 Scans) sulfas_PosMS.d Subiract
Text color [ ™ - A 175
Orientation degrees 15
125
Font style: Bold -la Fortsize 10 - A T
o 300.06573
025 -
ol _1riowes zsusses [ | amooms ST oot 35016
%105+ Scan (0.052-0.245 min, 13 Seans) sulfss_PoshS
3] 1210s08e
25
2
8 522 Q0sge
1 22412818
0s
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Figure 19  Delta Mass Caliper Settings dialog box and the MS Spectrum Results window
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Tasks for LC/MS/MS Data (Q-TOF and Triple Quad)

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

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

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

Steps

Detailed Instructions

Comments

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

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

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

Right-click the chromatogram,
and click Extract
Chromatograms.

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

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

Steps Detailed Instructions Comments

Extract Chromatograms @
List of opened data files
ulf MSMS. .
e (i TJA D™
[ A MS Crromatogram | Advanced | Excluded Messes |
M5 level Ms ~|A  Polarity:
Scans: [Scan ']A
Scan segment Ay
miz value(s): 279.09102, 311.08085
Figure 20 The Extract Chromatograms dialog box.

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

This time choose to integratethe  d From the Scans list, click Product ion.
extracted chromatogram. e From the Precursor ion m/z, select
279.09100.
f Inthe m/zvalue(s) text box, type
186.03299.
g Mark the Integrate when extracted
check box.
h Click OK.
i/, Cheomatogesn Reslts. x
jae s aBu Y (xaoc = o s e R% %5 Mo L)
110; .-'I: MS{all) sulfas_FosTanpetedMSMS 4
01 02 3 04 05 0% o7 o (k] 11 12 13 14 15 16 1.7 18 19 )
Counts vs. Acquission Time (min)
Figure 21  TIC for MS and EIC for MS/MS data compared to the original TIC
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Task 12. Interactively integrate a chromatogram (LC/MS and

LC/MS/MS)

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

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

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

Steps

Detailed Instructions

Comments

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

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

a Highlight the TIC Scan chromatogram,

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

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

Click the Peak Filters tab.

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

Note that the program integrated 4
peaks in the chromatogram.

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

Note the blue triangle that appears
when you change a setting from the
value saved in the current method.
When you save the method, the
triangles disappear.
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps

Detailed Instructions Comments

3 Reintegrate the chromatogram.

Figure 23

{ [ Method Editor: Integrate (MS) x

i (B) Integrate Chromatogram ~| {3} | ¥1 ~ 0 | MethodItems » | (= !
| Integrator | Sutabiity| & Peak fiters | Resuts

Fitter on

*) Peak height @ Peak area

- of largest peak

Areafiters

[] Absolute area == 10000]  counts
Relative are = 1000 % of largest peak
Masdmum number of pesks

Limit (by height) to the largest 4 2

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

check box marked

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

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

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

1

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

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

From the menu bar click
Chromatograms > Integrate
Chromatogram.

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

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

+ Note that the program integrated

practically all the peaks in the
chromatogram.

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

Chromatogram.
5 Change the filter to filter on height a From Method Explorer, click The MS/MS integrator is selected
and set an absolute height limit. Chromatogram > Integrate (MS/MS) by default for MS/MS data.
to display the Integrator tab. Note the blue triangle that appears
b Click the Peak Filters tab. when you change a setting from the
¢ Under Filter on, click Peak height. value saved in the current method.
d Under Height filters, mark the When you save the method, the
Absolute height check box. triangles disappear.
6 Reintegrate the chromatogram e Click the (¥} icon on the Method Note that only the largest peak is
Editor toolbar to integrate using the now integrated.
new setting.
Figure 24  Integrated TIC MS and MS/MS chromatograms with higher threshold setting
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
7 Calculate the signal-to-noise ratio a Click Configuration > Chromatogram - Make sure the EIC is highlighted
for the EIC of the product ion. Display Options, and set the first Peak before you calculate the
Set the first Peak Label to Area label to Area and the second Peak signal-to-noise.
and the second Peak Label for label to Signal-to-Noise. Click OK. » The default Noise definition
the chromatographic peaks to b In Method Explorer in the algorithm is Peak-to-Peak. See the
Signal-to-noise. Chromatogram section, select online Help for information about
Open the Method Editor. Calculate Signal to Noise. each Noise definition.
Use0.0 - 0.76 forthe ¢ Click the Specific noise regions + The area that you specified to be
noise region, and calculate the button. Type 0.0 - 0.76 forthe the noise region is drawn in bold in
signal-to-noise ratio for the Noise regions, and click the Calculate the Chromatogram Results window.
integrated peaks. Signal to Noise icon OF
0 |iee (RoaoBedey > ST TR S 2o Terasieakis
1 181825
01 02 03 04 05 06 07 DECOWDQSB-;S_:,,clmsm;nlrimgnin] 13 14 15 16 17 18 19 2
Figure 25  Signal-to-Noise results for MS/MS EIC Product lon
8 Restore the settings that are saved a Click the Chromatogram > Calculate  + To cancel your changes and restore
for the current method and close Signal-to-Noise section in the the values from the method that is
Method Editor. Method Explorer. loaded, click the Restore to last
b Click the Restore to last saved values saved values from file icon .ﬁ. in
from file icon ﬁ in the Method the Method Editor toolbar.
Editor toolbar.
¢ Click the Chromatogram > Integrate
(MS/MS) section in the Method
Explorer.
d Click the {3} icon.
e Click the Chromatogram > Integrate
(MS) section in the Method Explorer.
f Click the {2} icon.
g Close Method Editor.
9 Return the peak labels for a Click Configuration > Chromatogram * You can also click the Display
Chromatograms to Retention Time. Display Options. Options icon, &= , in the
b Select Retention Time for the first Chromatogram Results window to
Peak label and None for the second open the Chromatogram Display
Peak label. Options dialog box.
¢ Click OK.
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

10 Delete all chromatograms except ~ a If you selected “Sort by Type” in the
the original. Data Navigator window, then under
User Chromatograms, highlight all the
chromatograms except the original.
Right-click the highlighted
chromatograms, and click Delete.
b If you selected “Sort by Data” in the
Data Navigator window, then under
the Sulfas_PosTargetedMSMS.d data
file section in User Chromatograms,
highlight all the chromatograms
except the original. Right-click the
highlighted chromatograms, and click
Delete
¢ Click Yes if the Delete message box is
displayed.
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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 program can extract a spectrum from
a specific data point or extract an average spectrum from an average of
multiple data points or ranges.

1

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

options and subtract the background spectrum.

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

Steps

Detailed Instructions

Comments

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

Zoom in on the region between
1.15 and 1.35 minutes.

Use the Walk Chromatogram
icon.

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

b

Click the TIC MS(all) chromatogram in

the Data Navigator window.

To zoom in to the last peak, right-click

the mouse above the peak at 1.15

minutes and drag it to 1.35 minutes,

then release.

Close the Method Editor window.

Click the Walk Chromatogram icon
on the Chromatogram Results

toolbar.

Move the Walk Chromatogram cursor

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

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

* The Walk Chromatogram tool is

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

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

Steps Detailed Instructions Comments
i /\ Chromatogram Results x
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Figure 26  Walk chromatogram to view the MS/MS product ion at 1.204 minutes
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Figure 27  Walk chromatogram to view the MS scan for the peak at 1.210 minutes
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
2 Extract spectra on specific data a Click the Range Select icon jzs from * When you zoom, make sure the
points for the peak at 0.33 minutes the Chromatogram Results toolbar. AutoScale Y-axis during Zoom icon,
and the last peak of the b Close the Spectrum Preview window. [#] is “on”. The background of the
sulfas_PosTargetedMSMS.d data ¢ Click the Zoom Qut icon, B in the icon is orange when it is on.
file. Chromatogram Results toolbar. * You can extract a spectrum in any of
After zooming in on the region d To zoom in to the first peak, right-click the following ways:
between 0.3 and 0.4 min., extract the mouse above the peak at 0.3 min. Double-click the data point in the
a spectrum from one of the and drag it to 0.4 min., then release. chromatogram.
peaks (MS) at or near 0.33 min. e On a peak near 0.33 min. extract a Click the data point in the
and then one of the valleys spectrum in any of the ways listed in chromatogram, then right-click
(MS/MS), using any one of the the Comments column. anywhere in the chromatogram.
options described under f Onavalley near 0.34 minutes, extract Click Extract MS Spectrum. The
Comments. a spectrum. Extract Spectrum dialog box is
After zooming in on the region g Click the Zoom Qut icon, .p in the displayed. Make sure the
between 1.15 and 1.25 min., Chromatogram Results toolbar. sulfas_PosTargetedMSMS.d file
extract a spectrum from one of h Zoominto the region between 1.15 and is selected, and click Extract in
the peaks at or near 1.23 min. 1.25 min. the Extract Spectrum dialog box.
(not the valley yet) i Onapeaknear1.23 minutes, extracta + Note that when you first extract a
Change the display to show at spectrum in any of the ways listed in spectrum, the MS Spectrum Results
least three spectra. the Comments column. (Do not extract window appears containing the
the valley spectrum yet.) spectrum, and the type of spectrum
j If necessary, click the arrow next to and retention time appear under
the Maximum number of list panes User Spectra. All subsequent
icon in the MS Spectrum Results extracted spectra appear in both
toolbar, and select 3. places as well.
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments
B8] Agilent MassHunter Qualitative Analysis B.06.00 - Default.m =E=EIr=]
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Figure 28

The Qualitative Analysis program with MS Scan and Product lon spectra from the first peak and

MS Scan spectrum from the last peak
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

1

Steps

Detailed Instructions

Comments

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

View the Spectrum Preview
window.

Extract a spectrum from the
valley at RT 1.237 min.

Copy this spectrum to the User
Spectra folder.

Change the display to show 4
spectra.

Turn off Spectrum Preview.

a Click the Spectrum Preview icon, @
in the main toolbar.

b Onavalley near 1.23 minutes extract a
spectrum.

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

d Select 4 for the Maximum number of
list panes in the MS Spectrum Results
window.

e Close the Spectrum Preview window.

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

With 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.
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments
4 Extract a spectrum that averages  a Click the Autoscale X-axis and Y-axis * You can extract an average
all points within a specified range icon ¥¥ in the Chromatogram Results spectrum by double-clicking the
for the last peak for the toolbar to zoom out completely. selected range in the
sulfas_PosTargeted.d data file: b Click the Range Selecticon |#+|on the chromatogram.
Zoom out. Chromatogram toolbar. + Or, right-click anywhere in the
Use the Range Selecticononthe ¢ Click at about 1.21 minutes of the last chromatogram, and click Extract
Chromatogram toolbar. peak and drag over to about 1.229 MS Spectrum from the shortcut
Set the range across the entire minutes on the right. menu. Then, click Extract.
peak. d Extract the average spectrum using * Note that both the averaged MS
Extract the spectrum, using any one of the options on the right. spectrum and averaged MS/MS
of the options listed. e Click the down arrow next to the spectrum appear.

Maximum number of list panes icon in
the toolbar, and select 2.

Achmmalogmn Resulis X
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Figure 30  Averaged spectra extracted from selected range for last peak
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Learn basics of qualitative analysis 1

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

Steps

Detailed Instructions Comments

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

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

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

+ Remember that the second peak
already has a range selected from

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.

Extract the averaged spectra using this

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

step 4.

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

The range that you select is shown
in blue. When you use this range,
the range that is actually used is
shown in gray and the blue range is
removed.
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments

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

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

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

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

Extract a background spectrum chromatograms (LC/MS and

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

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

spectrum at the end of the peak. > Extract (MS/MS).
Extract a peak spectrum fromthe e Click the Peak Spectrum Extraction
integrated peaks. (MS/MS) tab, if not visible.

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

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

h Select the peak at 0.8 min.

i Right-click and click Extract Peak
Spectrum.
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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
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Figure 32  Product ion (MS/MS) spectra with background subtracted
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments
7 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 values box.

h Mark the Merge multiple masses into
one chromatogram check box.

i Click OK.

Extract Chromatograms @
List of opened data files

sulfas_PosAutoMSMS.d

sulfas_| Integrate when

a— Type: |EIC -
sulfas_PosTargetedMSMS.d vee: | | B qarmnd A
A WS Chromatogram |Ad\ranced | Excluded Masse5|

MS level: Polarity:

Scans: [Pmduct ion ']
Precursor ion miz: Any - A
miz value(s): 186.03396, 156.07760 A

Merge multiple masses into one chromatogram A&

[ ok ][ cancel |

Figure 33  Extract Chromatograms dialog box for EIC based on product
ions
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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
EAChmmamngiﬁdls =
ixe QB ¥ C[Haloc 3~ [k 2 1[%6|% % ] = Minutes =
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Figure 34  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 product ion range is set to the
¢ Select arange around the 186.03301 range selected in the MS Spectrum
peak. Results window.
d Right-click the spectrum and click
Extract EIC > Over Selected Ranges.
i /\ Chromatogram Resulis x . .
o 3 QBB G0 3 ol e[T]A o PR]% B Bl s vine e Expanded titles are enabled in
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%104 |+ESI EIC Product lon Frag=125.0V CID@18.0 (279.03100[z=1] -> 174.75795-195.63453) sulfas_PosTargetedMSMS.d . .
J- lonization, Fragmentor voltage
o and Collision Energy voltage.
%104 |+ESI EIC Product lon Frag=125.0V CID@18.0 (279.03100z=1] -> 260.87407-294.79860) sulfas_PosTargetedMSMS.d L
|
01 02 02 04 05 06 07 02 09 1 11 12 13 14 15 18 17 18 19 L
Counts vs. Acguisition Time (min) -
Figure 35  Product lon EIC created directly from the Product lon spectrum
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1 Learn basics of qualitative analysis

Tasks for MS and UV Data

Task 14. Extract chromatograms (MS and UV)

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

Task 14. Extract chromatograms (MS and UV)

Steps

Detailed Instructions

Comments

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

Hide all data files except
sulfas_PosMS.d

Delete all chromatograms except
the TIC Scan.

Extract the DAD1 chromatogram.
Extract the ADC1 chromatogram.
Change the number of panes
visible to 3.

c

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

Click Chromatograms > Extract

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

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

+ Note that you can also choose to

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

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

Steps

Detailed Instructions Comments

Extract Chromatograms ===
List of opened data files

sulfas_PosAutolMSMS.d

nsis e
sulfas_Pos T argetedMShS.d Typs: | Sliesfinmisoce A [ crracted
A Other Chromatograms

Detector: [DAD1 ~J& Tyee [Sgra —]a

Figure 36  The Extract Chromatograms dialog box
with Type Other Chromatograms.
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Figure 37  Chromatogram Results window with the DAD1, the ADC1,
and the original TIC
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1 Learn basics of qualitative analysis

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

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

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

Steps Detailed Instructions Comments
1 Integrate the sulfas_PosMS.d UV  a Highlight the DAD1 and ADC1 * The integration uses the General
chromatograms, using any of the chromatograms. Integrator, instead of the Agile
options listed at right. b In Method Explorer, select integrator selected in the method
Highlight the DAD1 and ADC1 Chromatogram > Integrate (UV). default.m.
chromatogram. ¢ Select the General integrator. + If the Chromatogram > Integrate
Integrate the chromatograms. d Integrate the sulfas_PosMS.d UV (UV) section is not available, then
chromatograms, using any of the you need to mark the UV check box
following options. in the “User Interface
From the main menu, click Configuration” dialog box.
Chromatograms > Integrate + Note that using the General
Chromatogram. integrator with default parameters
Highlight the chromatogram. Then, is detecting very small peaks.

right-click the chromatogram, and
click Integrate Chromatogram.

In Data Navigator, highlight DAD1
and ADC1 in the sulfas_PosMS.d >
User Chromatograms section. Then,
right-click either chromatogram and
click Integrate Chromatogram.

e If needed, highlight the MS
chromatogram and integrate.

2 Adjust the delay time so that the a In Method Explorer, select * Inthis exercise, the retention times
chromatogram peaks line up. Chromatogram > Adjust Delay Time. for the MS data are adjusted to

b Mark the MS1 check box. match those in the UV trace and so
¢ Enter 0.325 for the Retention Time. will not match the unadjusted times
d Mark the DAD1 check box. elsewhere in the guide.
e Enter 0.272 for the Retention Time.
f Click Calculate delay from RT.
g Click Adjust Delay Time in the Method

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

Steps Detailed Instructions Comments
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Figure 38

3 Enable system suitability
calculations for UV
chromatograms.
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a From Method Explorer, select .
Chromatogram > Integrate (UV) to
display the Integrator tab.

b Click the Suitability tab.

Mark Enable system suitability
calculations. .

d Select the United States
Pharmacopoeia (USP).

e Inthe Column void time box, type
0.15.

f Inthe Column length box, type 5.

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

Integrator| A Sutabiity | Peak Fiters | Resuls|

System suitabity calculations
Enable system suitability calculations A

Pharmacoposia:  [United States Phamacopoeia (USP) = |
Column void time p15A  min
Column length: 5A om

Figure 39

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
value that is saved in the current
method. When you save the
method, the triangles disappear.
The algorithms that are used to set
several of the columns in the
Integration Peak List change,
depending on the selected
pharmacopoeia. See the online Help
for more information.

Chromatogram > Integrate (UV) Suitability tab

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS$S 63



1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

4 Reintegrate the chromatogram.

5 View the system suitability
calculations.

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

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

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

Click View > Integration peak list.
Right-click the header of the
Integration peak list window and click
Floating.

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

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

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

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

You can also enable system
suitability calculations for MS,
MS/MS, ADC and GC
chromatograms.

i /i Peaks: DAD1- A:Sig=272.16 Ref=360.100

Peak.

RT & Area# Height Type width & FwHM # SNR+ Symmetry B k' Plates ® Plates/M = Resclution = Tailing factor =

x

£

1 o1 01 0.01 0.042 225 0.3 | 1602 32040 -20 05
20 1 . 1 r

3| 0214 045 046 0.028 1 04 | 1325 26500 08 1
4] 0272 43 291 0.089 0.45 08 |215 16300 19 17
5| 0465 488 202 0.169 018 21 | 1692 33840 48 34
6| 0676 081 025 0.085 177 35 |33 6680 22 08
7| 0735 35 211 0.08 062 39 | 4688 93760 08 13
8 1172 472 337 0.085 0.58 6.8 | 19207 | 384140 14 15

Figure 40

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

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

Integrated Peaks table with system suitability values

When you click the Floating
command in the shortcut menu the
second time, the Integration Peak
List window is docked where it was
originally.
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Learn basics of qualitative analysis 1
Task 16. Extract spectra from a chromatogram (UV)
In this task, you extract a spectrum from exactly where you specify in the
chromatogram. The Qualitative Analysis program can extract a UV spectrum
from a specific data point, extract an averaged UV spectrum from an average
of multiple data points or ranges, or extract a Peak Spectrum.
Task 16. Extract spectra from a chromatogram (MS and UV)
Steps Detailed Instructions Comments
1 Extract spectra on specific data a Delete the ADC1 chromatogram. * You cannot extract spectra from an
points for the peak at 0.27 minutes b Click the Autoscale X-axis and Y-axis ADC chromatogram.
and the last peak (1.22) of the icon ¥ in the Chromatogram Results ~ + When you zoom, make sure the
sulfas_PosMS.d data file. toolbar to zoom out completely. AutoScale Y-axis during Zoom icon,
Delete the ADC1 chromatogram. ¢ Click the Range Selecticon |i| on the [£] is “on”. The background of the
After zooming in on the region Chromatogram Results toolbar. icon is orange when itis “on”.
between 0.17 and 0.31 minutes, d Highlight the DAD1 chromatogram. * You can extract a spectrum in any of
extract a spectrum from the peak e To zoom in to the peak at 0.272 min, the following ways:
ator near 0.27 minutes using any right-click the mouse above the peak Double-click the data point in the
one of the options described at 0.2 minutes and drag it to below the chromatogram.
under Comments. curve at 0.31 minutes, then release. Click the data point in the
Open Spectrum Preview. f Onthe peak near 0.27 minutes, extract chromatogram, then right-click
After zooming in on the region a UV spectrum using one of the anywhere in the chromatogram.
between 1.1 and 1.3 minutes, methods in the Comments column. Click Extract UV Spectrum. The
extract a spectrum from the peak g Click the Zoom Qut icon, B in the Extract Spectrum dialog box is
at or near 1.17 minutes. Chromatogram Results toolbar. displayed. Make sure the
Copy this spectrum to the User ~ h To open Spectrum Preview, click the sulfas_PosMS.d file is selected,
Spectra section. Spectrum Preview icon, @ and click Extract.
Change the display to show at i Zoom into the region between 1.1and + Note that when you first extract a
least two spectra. 1.3 min. spectrum, the UV Spectrum Results
j Onthe peak near 1.17 min. extract a window appears containing the
UV spectrum. The spectrum is shown spectrum, and the type of spectrum
in the Spectrum Preview window. and retention time appear under
k Right-click the spectrum, and click User Spectra in the Data Navigator.
Copy to User Spectra. The Spectrum * When Spectrum Preview is enabled,
Preview window is tabbed with the UV the system displays any
Spectrum Results window. manually-selected spectrum butitis
I If necessary, click the arrow next to not kept in the User Spectra section.
the Maximum number of list panes + With Spectrum Preview open,
icon in the UV Spectrum Results Qualitative Analysis overwrites the
toolbar, and select 2. previous spectrum when you
m Close the MS Spectrum Results extract a new spectrum.
window.
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1 Learn basics of qualitative analysis
Task 16. Extract spectra from a chromatogram (UV)

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

Steps Detailed Instructions Comments
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Figure 41  Main window with extracted UV spectra from two integrated peaks in the sulfas_PosMS.d file
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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

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

Delete any existing User Spectra.

Zoom out of the chromatogram.
Turn off Spectrum Preview.

Use the Range Selecticon on the
Chromatogram toolbar.

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

Highlight the User Spectra to be

deleted (Use Ctrl).

Right-click the selected User Spectra,

and click Delete.

Click Yes in the Delete dialog box, if it

is displayed.

Click the Autescale X-axis and Y-axis

icon 7 to zoom out completely.

Click the Spectrum Preview window,

then close the window.

Click the Range Select icon |i|on the

Chromatogram toolbar.

Click at the halfway point on the left

side of the last integrated peak in the

DAD1 chromatogram and drag over to

the halfway point on the right.

Extract the averaged spectrum using

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

i\ Chromatogram fesults
iew 3 QElY ¢

§

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

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

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

A9 e i [l Ao EF% % WS e =i
4108 4ESITIC Sean Frage MS 4
R 18
BF F- AN
DADT - ASigelT2 16 RefelfD, 100 sulfns_PealtS d
03 D4g5 0738 1 !R\
01m i A
o<| O el -
6 o1 0z 03 04 05 06 07 12 13 14 15 16 17 18 139

Response vs. Acquisition Time (min)

F

i ™ UV Spectrum Results

ie sz QB M[Eaoc

2= [l =

%101
154
12

i
0754
(1.
(¥ f

U (1.188-1 187 min) sulfas_PraMS d

Y

[} —_—

el —_——

20 zw R 0 0 w0 20 20

&

B ]

mahl) v, Wavelength (nm)

igure 42

Average spectrum extracted from selected range for last peak
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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

3 Extract a UV peak spectrum in

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

a Under User Spectra in Data Navigator,
highlight the User Spectra to be
deleted.

b Right-click the spectra, and click
Delete.

¢ Click Yes.

d Highlight the DAD1 Chromatogram.

e Click Chromatograms > Integrate
Chromatogram.

f Click the Peak Selecticon in the
Chromatogram Results toolbar.

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

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

Figure 43

4 Close all three data files.

i /1, Chromatogram Rlesults x
[Ty Q@w‘dmoo 5 o] 2 P ] % M S Mt =l
2106 +ESITIC Scan Frage125.0V sulfas_FosMS 4
51 0160 0465 y . X‘-\
DIAD1 - ASig?72,16 Aghal0, 100 sulfas_PosE d
o 0486 0738 1472
.10 |
04 | oo — 0 AN
6 01 02 03 0¢ 05 06 07 08 0% 1 11 12 13 14 15 1§ 17 18 19
Response vs. Acquisilion Tane (min)
i 7% UV Spectrum Resuls x
ie sz QBM[Ealo e x[He s
UV {0 253-0: 302 min) sudfas_PosMS d Subtract
1754 m——
15\ .
1254 / .
ors \ s '\.,__
i1} e e
ns S
o -— - JR SRS R
20 20 20 0 £ X0 20 A0 20 W0 0 W0 3 MO B0 X0 WD W0 B0 40
il um ate Sy

Integrated DAD1 chromatogram and UV Peak Spectrum

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

+ Extracted peak spectra are always
put into either the UV Spectrum
Results window or the MS
Spectrum Results window, even if
the Spectrum Preview window is
open.
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00 @ @ o o - Exercise 2

Find and identify compounds

PY Tasks for MS-Only Data (LC/MS - TOF, Q-TOF or Triple Quad) 71

Task 1. Find compounds by molecular feature (LC/MS - MS only) 71

Task 2. Generate formulas and identify compounds (LC/MS - MS
only) 75

Task 3. Print a compound report (LC/MS - MS only) 80

Task 4. Find compounds by formula and calculate sample purity
(LC/MS - MS only) 82

Task 5. Do molecular feature extraction on a protein digest (LC/MS -
MS only) 86

Tasks for MS/MS Data (LC/MS - Q-TOF or Triple Quad) 89

Task 1. Find compounds (LC/MS - MS and MS/MS) 89

Task 2. Identify compounds and generate formulas (LC/MS - MS and
MS/MS) 92

Task 3. Print a compound report (LC/MS - MS/MS) 95

Task 4. Find Compounds and Search Accurate Mass Library (LC/MS -
MS/MS) 97

Task 5. Do molecular feature extraction on a protein digest (LC/MS -
MS and MS/MS) 100

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.

Each exercise is presented in a table with three columns:

¢ Steps — Use these general instructions to proceed on your own to explore

the program.
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70

Find and identify compounds

* Detailed Instructions — Use these if you need help or prefer to use a
step-by-step learning process.

¢ Comments — Read these to learn tips and additional information about each
step in the exercise.
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Find and identify compounds 2

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

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

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

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

Step

Detailed Instructions

Comments

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

b

Double-click the Mass Hunter
Qualitative Analysis icon.

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

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

Click the Load workflow’s default
method button.

Click the Load workflow’s default
layout button.

Click OK.

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

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

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

Step Detailed Instructions Comments
i /\ Chromatogram Resulis 4 ' 3
oo QB ¢ s oo 3 el A s EF% % E = e -5 Range Select tool
x‘mf +ESI TIC Scan Frag=125.0V sulfas_PosMS.d
6l
s
]
3l
2]
N
03 04 05 06 07 08 Q9 1 11 12 13 14 15 1§ 17 18 19 2

Counts vs. Acquisition Time (min)

Figure 44  Selecting a time range in the TIC chromatogram

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

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

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

¢ Mark the Restrict m/z to check box.

d Type 100-350.

ra for

(= Method Explorer: Defuitm x || = Method Editor: Find Compounds by Molecular Feature x
/i Chromatogram “||i &) Find Compounds by Molecular Feature =| (3} | € + %
i Spectrum | MassDefect | Feak Fiters (MS/MS) | Resuts | LMFE | Advanced |
A Bdraction | jon Species | Charge State | Compound Fiters | Mass Fiters |
| General
BExtraction algorithm i
¥ Reports
Targetdantype | Small molecules (chromatographic) = |

Find by Auto MSIMS
Find by Targeted MSIMS
Find by Molecular Feature

4]

Find by Chromatogram Deconvalution
Find by Pratcin Decanvelution

Find by MRM

Find by Integration

! Find Compounds by Formula

# Identify Compounds

(.G

Steps

Input data range

[ Restrict retention time to minutes

m

Restictmizlo A 100- 350 A miz
Peak filters
) Use peaks with signal-to-naise >= [50
{Profile spectra only)
@ Use peaks with height >= 100 counts

(Profile and centroid spectra)

Figure 45

72

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

* You choose the region of the
chromatogram from which to find
compounds. See Figure 44.

» The red circle appears next to the
Restrict m/z to box until you enter
avalue. Then, it changes to a blue
triangle. The blue triangle goes
away when you save the method.

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

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

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

Find and identify compounds 2

Step Detailed Instructions

e Click the Results tab.

f Mark the Extract MFE spectrum and
the Extract ECC check boxes.

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

: [ Method Explarer: Defaultm x Hilme.ndEdimr:FimcDmmb;Mmdarrmn H
1% Chromatogram i () Find Compounds by Molecular Feature ~| (3 | ¥ » (4

| Spectrum A Bdrection | lon Species | Cherge State | Compound Fiters | Mass Fiters |
. General Mass Defect | Peak Fiters (MS/MS) | A Resuts | LMFE | Advanced |
m— Previous results

= Find Compounds

Find by Auto MSMS
Find by Targeted MSMS

Find by Molecular Feature

4]

Delete previous compounds

New resuts
@ Highlight first compound
@) Highlight all compounds

Find by Chromatogram Deconvolution
Find by Protein Decanvolution

Find by MRM

Find by Integration

 Find Compounds by Formula

 Identify Compounds

Compound Automation Steps

1| Worklist Automation

1%l Export

o and specra

Extract MFE spectrum A Extract ECC A

[ Exract raw spectrum [ Extract EIC
Asymmetic {m/z) - [50000 ] - [10.0000

[ Extract MS/MS Spectrum

Precursor tolerance: +/- | 20.00 Ppm

Display mits
Display only the largest A 4 A compounds

Comments

* You can extract the complete result
set for a compound after it is found
by using the Find > Extract
Complete Result Set command
when one or more compounds are
highlighted. You can also select one
or more compounds in the Data
Navigator window and click the
Extract Complete Result Set
command in the shortcut menu.

Figure 46  Changing the values in the Find by Molecular Feature > Results tab
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2

Find and identify compounds

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

Step

Detailed Instructions

h

Defaht.

A = 8 e, A 2 R g

[Set

| & [ sullas_PeaM5.4
=i [¥] User Chicmatograma

Fif, » TIC Sean
Fif, » TCC Sean
=t [¥] Congmunds

FlCexi 103

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

Select 4 in the Maximum number of
list panes in the MS Spectrum Results
windows.

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

Zoom in on the m/z range from 270 to
350.

Click the ﬂ button in the
Chromatogram Results toolbar.

T Bie Edt View Fnd Maosly Spects Chiomatograrn Method Sequence Wesrds Achons Confquestion Tool  Help

Comments

» 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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Figure 47  Finding all four compounds in the sulfa drug mix
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Find and identify compounds 2

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

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

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

Step Detailed Instructions Comments

1 Generate formulas for a Inthe Method Explorer window, click < By default, the MS Formula Results

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

Hint: To obtain the same results as in
Figure 49, make sure you have
selected Common organic molecules
as the Isotope model.

Identify Compounds > Generate
Formulas.

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

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

Click the Identify > Generate
Formulas from Compounds command
orthe (¥} Generate Formulas from
Compound icon.

If necessary, click the Compound
Identification Results icon, @:’-’5 ,or
click the View > Compound
Identification Results command.

If necessary, click View > Compound
List.

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

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

Click the Hide Empty Columns icon,
Pl in the Compound List and the
Compound Identification Results
window.

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

window is tabbed with the
Chromatogram Results window.
Click on the tab at the bottom of the
window to switch between
windows.

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

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

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

You can move a column by dragging
the column header.

You can delete a column by clicking
Remove column in the shortcut
menu.
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2 Find and identify compounds

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

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

Step Detailed Instructions

Comments

o RT7e
o -

U Techrigues Apphed  ©

=
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Search Acurste Mass Library | sasms =5 00| 230177 03| 1zne 100 817 o 05
T 4125 08 EETE 03] G1sme 12 98 4076 AR
1478 82 01 Fe_tale ) 0| 4M4E04 a3 76| 2950106 .D"l
= - 5310 [ 13 FROE Q=D 5] 03] T 035] 03|
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Figure 48  Generate Formula results for Compounds 1 to 4 in sulfas_PosMS.d

2 Do a database search based on

In the Data Navigator window, click
Compounds.

In the Method Explorer window, click
Identify Compounds > Search
Database.

Under Search Criteria click Molecular
formula.

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

Close the Method Editor and the MS
Spectrum Results windows.

formulas for compounds 1 to 4.
- Base search on formula.

76

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 49).

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.
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Find and identify compounds

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

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

Step Detailed Instructions Comments
3 Modify the columns that are a Right-click the Compound List window + If you use the Remove Column
visible. and click Add/Remove Columns. command and remove a column

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

¢ Click the Hide Empty Columns icon,
P in the Compound List.

that contains data, the software
automatically redisplays this
column if the Automatically Show
Columns feature is on.
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Figure 49  Results for Database Search and Generate Formulas for Compounds 1 to 4 in sulfas_PosMS.d
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2 Find and identify compounds

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

Step Detailed Instructions Comments
4 Review results in the Compound a Click the (fi compound Detsilsview button < The Compound Fragment Spectrum
Details View. in the main toolbar. Results window is empty unless
b Close the Compound Fragment you are analyzing All lons MS/MS
Spectrum Results window. Click View data. See Analyzing Data Files
> Compound Fragment Spectrum acquired in All lons MS/MS
Results. Mode 137.
¢ Inthe Compound List window, + Asyou switch between compounds
right-click the header of any column in the Compound List window, the
that you want to remove and click contents of the other windows are
Remove Column. updated automatically to show
d Inthe Compound List window, switch information on the selected
between different compounds.. compound.
+ See the online Help for more
information.
] Agilent MassHunter Qualitative Analysis B.06.00 - Default.m o=
i File Edit View Find Identify Method Wizards Configuration Tools Help
izl E sl a-o-BE]E j_\@l{l} il [&] @] s & | 52| BY Navigator view [EE] Compound Details View
3 Compound List x || G ification Results: Cpd 4: i x
| Automatically Show Columns | P8 [ G Sl | 2 6 [ @, &% I\ 4] (MY Automatically Show Columns || [ | G Sl | G G | @, & \
Label TR Cpd’ Y8 IDSource ¥H  Formula ¥ Start¥H RT v End 7+ RT(DB) ¥+ miz | ID Techniques Applied & N
Cpd 1: Sulfamethizole 1| DBSearch-MFG| COHION40252| 0283) 033 0743 033| 271.0{f = [ SRS
Cpd 2: Sulfachloropyridazine 2| DBSearch-MFG| C10HICIN4O25 0486 0525 0871 052 2854 Best ™ Formula | Seore B e b Mass & |
Cpd 3: Sulfamethazine 3| DBSearch-MFG| C12HI4NA0D2S| 0743 0797 116 07 | & | mém:{m v = 59“33. P 31;3 R =
l} ‘Cpd 4: Sulfadimethoxine 4 DBSearchMFG C12H14N404S 1192 1231 169 122 3110 - |
Score (iso. abun B Score (mass) B Score (MS) # Score (MFG) B Score (iso. spaci —
99.78 9.76 99.11 99.14 96.
2 9N 9.3 99.55 99.55 9.
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Figure 50  Reviewing Compounds 1 to 4 in sulfas_PosMS.d in Compound Details View
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Find and identify compounds 2

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

Step Detailed Instructions Comments
5 Switch back to Navigator View. e Click the HH Navigaterview button inthe < You can switch between Compound
main toolbar Details View and Navigator View

anytime. If you have multiple data
files open at the same time, you use
the Navigator View. If you have only
one data file open, then you can use
either view.
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2 Find and identify compounds

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

You generate a report for each of those compounds found in Task 1. Find
compounds by molecular feature (LC/MS - MS only) 71 and identified in
Task 2. Generate formulas and identify compounds (LC/MS - MS only) 75.

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 b

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

zoomed in on special peaks. box.
Turn off the MS/MS options in ¢ Clear the Show MS/MS spectrum
the report. check box.
d Clear the Show MS/MS peak table
check box.
i [Z} Method Explorer: Defaultm X ||} 5] Method Editor- Compound Report x

+ Chromatogram

i (¥) Print Compound Report ~| 3 | 90 - 0 -| MethodItems - | (2 3

+ Spectrum

+ General

= Reports

Analysis Report
Compound Report Al
Common Reporting Options

- Find Compounds

Find by Auto MSIMS

Find by Targeted MS/MS

Find by Molecular Feature A

Find by Chromategram Decanvolution

Find by MRM

+I Find Compounds by Formula

Identify Compounds A

Compound Automation Steps A

+ Worklist Automation

+ Export

Figure 51

Compounds
Show compound ke
Sort by: [Retertion time -

Sortorder: [Increasing -

[] Exclude details for unidentified compounds

Chromatograms

[ Show user chromatogram(s)
Shaw compound chromatogrami(s)
Compound spectrum (MS)
[] Show MS spectrum A
[F] Show predicted isctope match table

Show MS peak table

Shaw MS spectrum (zoomed in an special peaks)
Zoompadding; - 300  + 300 miz
Overlay predicted isctope distribution
Compound spectrum (MS/MS)
[7] Show MSiMS spectrum A ] Show MSIMS peak table A
Library search resuts

] Shew library specirum ] Shew difference spectrum

Compound Report section in the Method Editor

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

LC/MS - MS only)

Find and identify compounds 2

Step

2 (optional) Choose a different
compound report template.

Detailed Instructions

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

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

: % Method Explorer: Defaultm x || 5" Method Editor: Common Reporting Options x

+ Chromatogram

(¥ Print Analysis Repert - | {3} | ) ~ 04 -| Methodltems - | (= 4

+ Spectrum

+ General

- Reports

Analysis Report
Compound Report A

Comman Reporting Options 4l

- Find Compounds

A Templates | Options

Report template folder

Hurter\Report Templates\Qual'B.05.00\en-US\Letter

Report templates
Analysis report template :
[ AndlysisRieport xibc -

Compound report template:

Find by Auto MSIMS
Find by Targsted MS/MS

Find by Molecular Feature A
Find by Chrematogram Deconvelution

Find by MRM

+I Find Compounds by Formula

Identify Compounds A

Compound Automation Steps A

+ Worklist Automation

+ Export

[compoundRep ionHits xibc ~|a

Qualitative method report template «
[QualiativeMethodReport xibx -

Acquisition method report template
[AcgMethodRipart e -

Figure 52 Common Reporting

3 Print the report.

4 Close the data file without saving
results.

Options section in the Method Editor

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

b Mark the Print preview check box.

Click OK. Examine the report.

d Click the Close Print Preview icon.

o

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

Comments

+ Several different report templates
are included with the software.

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

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

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

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

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

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

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

Step

Detailed Instructions

Comments

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

2 Find compounds within the
specified range on the
chromatogram.

Enable sample purity
calculations.

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

Add columns to the Compound
List window.

Review results.

a Click File > Open Data File.

b Select sulfas_PosMS.d and click OK.

¢ Click Configuration > Configure for
Workflow > General. See “Open the
sulfas_PosMS.d chromatogram.” on
page 71 for more information.

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

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

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

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

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

d Mark the Compute sample purity
check box.

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

f Click Maximum of all selected
algorithms.

g In the Minimum acceptable purity
box, type 20.

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

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

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

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

+ This data file contains multiple sulfa
drugs which is why the expected
purity is 20%.
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Find and identify compounds 2
Task 4. Find compounds by formula (LC/MS - MS only) (continued)
Step Detailed Instructions Comments
£ [ Muthad Explarer. DulaullLn x i 7 itesr- Fi mruda - Sorrple: Purity x
| Chramatagram A |[i () Find Compounds by Formuls =| (3} | #0 « 0 - | Method lems = i
! Spectram iegpate (V) | Subsbity (1) | Peake () | itegaie (ADC) | Pashe (ADC)
e A Ovtors | A Deiny Time | Exchide Masaea | itegate 5] | Peaka (M5)
1 eports | [y © Al of the algorithms that
2L o | ] ey —————— are marked are calculated,
 Find Compounds by Formula . : A
P by v - Ors al ||Bemes  Bwsza Bnes even if they are not used to
il Fom i gl = determine the sample
[Fie by Fermda - Samgie Pasty [ ||| nisx s e purity.
+ Identity Compuunds BT aceeptance window +/ 0,050 min
1 Lompound Autcmation Steps A Caication anminga
+ Worklisl Automalivn Single algorishen TC ‘ -
— Wik of il elcted siorthns You specify how to
Sy determine the sample purity
M sccegstie ity 20 in this section.
Figure 53  Setting sample purity options for the Find Compounds by Formula algorithm
h Click () to run the Find Compounds -+ The Qualitative Analysis program
by Formula algorithm on the data file. finds 6 major compounds in the
i Change the Maximum number of list selected range.
panes to 3 in the MS Spectrum Results + When you click the Category
windows. column, the columns are shown
j Click View > Compound List to open with columns from the same
the Compound List window. algorithm together. They are shown
k Inthe Compound List window, if the alphabetically within each section.
Automatically Show Columns iconin « The Compound List was docked at
the toolbar is not on, click the icon. the top of the Qualitative Analysis
I Click the Hide Empty Columns (Iﬂﬁl ) window so that more columns are
button in the Compound List window. visible. See “Task 4. Change
m In the Compound List window, click window layouts” on page 21 for
the Automatically Show Columnsicon. more information on moving
n Remove columns from the table that windows.
you don’t want to include.
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2 Find and identify compounds

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

Step Detailed Instructions Comments
+ Display Sample Purity columns. a Right-click a column, and click

If the Automatically Show Add/Remove Columns to open the

Columnsicon is not on, then you Compound Columns dialog box.

can manually display the Purity b Click the Category column header to

Columns. sort the possible columns.

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

d Click the OK button.

wawmm Default.m = =
i File Edt View Find Wenbdy Speciia Chromatogrars Melhod Sequence Wiaawds Actins Configurstion Touls Help n_
e = e W s S A NN S| @fa i 5 o) A e B G SB[ 4w B | 5 B R[] Navgotor View | ) Compound Octais Vi

i 2 Dats Navigator x
E o == -
fEat b . y hes o [ SB S8 Cu B O e e [®] ¢ )
| = [ sullss_Poshs e
o L,,i"c'h e ShowHide = Cpd T Nome Ve Soe v ATV DSwree T4 Formds & PuityVele ¥ Mass 70 Mass (Tgt 74 Mass (0B 7
1 g Ty | 1 Sullwerwibasdn 995 03 : 9 HID N 03 57 F328 Moz 270 Ak 70
: o 3| Elfschizecpymaazine EEE RIS 37| 0 FE 0
" 7 | 3| Gifmeharies 9384 0781 N2 S 7| TR ey TR
a E:’E:';"I‘O“!"(;“;gm i 7 3| Sdieliore 9908 1285 = 373 00 EIELEE e,
4 IE m v

simn 56 (ka2 Q B EEa 0 e s [FllA RS [Plse Al = vimuie =l

» EIC[E3 0510 7iL) Sean ¥I0® +ESITIC Scan Frage125.0V nullas_PosMS d =
2FEF Soacium (07508 mi) Sub s
4 Sulfadimethereine | i e e — - e

C1317.0608, 333 0629) Scan
= FEBF Spectrum (1.208-1.273 min} Sub

2% Cpd 1: Sulfamethizobe: ~ESI DXC{2T1.0010. 230.0137) Scan Frag=125.0V sultas_PoaMS5.d

o) L
x10% Cpd 2: Sulfachioropyridazine: «ESI EIC(205.0208, 267.0179, 307.0027, 308 9996) Scan Frags125.00 sulfes_PosMS.d
B

o .
01 02 03 04 05 Ot 07 O 63 1 11 1z 13 14 15 15 17 18 193 2
Counts v, Acquisition Time (min)
X o e i Gomes s by ot SOl PO o 6 S Seoctm et
wmwmu-lgﬂr Methodlems= | (5 g |2 o 3 |G A a8 [l 1
)| Sutabiey (V) | Pesa V) | tegrais ADC) | Peska fADC) X108 Cpd T Slomelluccie + £BF Specirum (0 250373
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" ki , - viTe % Winvax A Owex L T
I ECMmE % FIWE% A T TWE % 1
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Fiexd by Formula - Mass Spectra m':I“'"" ":‘"’ ik :

a
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Figure 54  Finding all four compounds in the sulfa drug mix
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Task 4. Find compounds by formula (LC/MS - MS only) (continued)

Find and identify compounds

Step

The icon for the Compound in
the Data Navigator indicates
whether the Compound passed
the Sample Purity test.

3 Close the data file without saving
results.

Detailed Instructions

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

Comments

* The Purity Value column is color
coded:
Green - Pass
Yellow - Fail
Red - Cannot measure
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2 Find and identify compounds

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

- MS only)

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

MS data.

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

Step

Detailed Instructions

Comments

1 Enable Peptide Sequence Editor
features.

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

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

Filter to show only the largest 20
compounds in abundance.
Change the window layout to
match that of Figure 55 (next

page).

b

Click Configuration > Configure for
Workflows > General.

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

Click Configuration > User Interface
Configuration.

Mark the Peptide Sequence Editor
check box.

Click OK.

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

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

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

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

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

type 20 for the number of compounds.

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

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

+ The Peptides option in the Charge

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

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

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

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

If you are going to use the Match
Sequences algorithm, you also mark
the Extract MS/MS check box. If you
do not, the columns are not displayed
in the Compound List window and the
Compound Identification Results
window.
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Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS only

)

Find and identify compounds

Step Detailed Instructions

Comments

In the MS Spectrum Results window,
scroll to find the spectrum containing

3 Find the compound spectrum for a
the m/z570.7362 ion and
determine the charge state, mass the m/z570.7362 ion.
and ion species. b Find the charge state. .
¢ Find the ion species.
d Find this compound in the Compound
List window.
e 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 MS Spectrum

Results window and also in the

Spectrum Peak List window in the

column labeled lon Species.

Agilent MassHunter Qualitative Analysis B.06.00 - Default.m
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help

L2 8o E R - [E[R| B[R] [A] R L] 4 Al R G BB 8 he @ | B 85 [ Nevigstor View | ] Compound Details View

(=8 BaR =)
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Figure 55 Find Compounds by Molecular Feature with Qualitative Analysis
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2 Find and identify compounds

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

Step Detailed Instructions Comments

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

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

d Type 570.7362 as the m/z value.
e Click the Advanced tab.
f Select Symmetric (ppm) and click OK.

5 Extract an averaged spectrum for  a Click the List mode icon in the

the first integrated peak in the EIC. Chromatogram Results toolbar.
Zoom into what appears to be b Right-click the EIC and drag the cursor
the first integrated peak. to zoom in around the peak at 2.76
Select a range from the halfway minutes.
point across the highest peak. ¢ Make sure that the Range Select tool

has been selected, and select a range
across the peak at the midpoint.

i /\ Chromatogram Results x

P2 o 110 @ % ¢ [%alo ] 1L A % 2[R % % Bl S Mintes M=)

%104 +ESI EIC(570.7362) Scan Frag=175.0V peptide-ms-only.d
2

2758
15

1
05

DI

252 2B 286 2B 25 282 2B 286 282 27 2h2 27+ 278 27 Ze 2B 2B 286 28 2 2B 2B 2%
Counts vs. Acquisition Time (min) =

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

%10# |+MS Chip Scan (2.748-2.771 min. 8 Seans) Frag=175.0V peptide-ms-only.d
2 395,234

15 570.7363
c
1221 9922
05 4502352 233117
i o=l By 9004550 10384796 11404842

0o 350 400 450 sbo B0 ebo eso 700 750 sdo e%0 9bo 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
Counts vs. Mass-to-Charge (miz)

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

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

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

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

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

2

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.

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

Click the sulfa-PosAutoMSMS.d data
file in the example data file directory,
and click Open.

Click the Configuration > Configure
for Workflow > General command.
Click the Load workflow's default
method button and the Load
workflow’s default layout button.
Click the OK button.

Click Configuration > User Interface
Configuration.

Clear the GC check box.

Click OK.

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

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

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

The method default.m is
automatically opened. To open a
different method, click Method >
Open, select the method, and click
Open.

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

Some of the Find Compounds
algorithms only work with LC/MS
data files. If you clear the GC check
box, those algorithms are not
shown.
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2 Find and identify compounds

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

Step Detailed Instructions Comments
i /\ Chromatogram Results "
ie o tlA[Ee[Ealo e 3 - [B]E A K S [B]% % B S e =
x10% |+ESI TIC MS(all) sulfas_PesAutoMSMS d
15—-
1
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Figure 56

2 Find compounds from 0.2 to 1.3
minutes on the chromatogram.
Enter a Positive MS/MS TIC
threshold of 100000.
Exclude masses 121.0504 and
922.0097.

NOTE: Blue triangles are also
displayed in the Chromatogram, Find
Compounds by Formula, and
Compound Automation Steps
sections in the Method Explorer when
you change the Excluded Masses tab.
These same values are also used in
these other sections of the method.

920

Counts vs. Acquisition Time (min)

Zoomed range for TIC chromatogram of sulfas-PosAutoMSMS.d data file

a In Method Explorer click Find * You can choose the region of the
Compounds > Find by Auto MS/MS. chromatogram from which you
b Under Processing, in the Peositive intend to find compounds. See
MS/MS TIC threshold, type 100000. Figure 56.
¢ Click the Excluded Masses tab. * You can extract the complete result
d Click Exclude masses (or m/z set for a compound after it is found
ranges) from all new by using the Compounds > Extract
chromatograms. Complete Result Set menu item
e Type121.0504,922.0097 when a compound is highlighted.
f Select Symmetric (ppm).
g Select 20.
: [ Methed Explorer: Defaultm % ||} (5 Method Editor: Find Compounds by Auto MSMS x
Chromatogram & ||} ® Find Compounds by Auto MS/MS ~| (3 | ¥ = (4 | Methodtems ~ | (2 3§
+ Spectrum A Processing| A Excluded Masses | Resuts|
+ General 7) Do not exclude masses
Reports o a‘i:::wrgf:;:s (or miz ranges) from all new A
G miz value(s): 121.0504, 9220097 A
|Fmd by, futo MEMS A ‘ Single m/z expansion for this chromatogram
Find by Targeted MS/IMS
Find by Molecular Feature [Smmeticgom  ~]a = E - ~|a
Find by MRM
Find by Integration A
Find Compounds by Formula r-%
+| Identify Compounds
Compound Automation Steps A
+ Worklist Automation
+ Export
Figure 57  Excluded Masses tab of Find Compounds by AutoMS/MS
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Find and identify compounds 2

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

Step

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

3 Display both spectra for Compound
4 only. See Figure 58.

i % Data Navigator x

Sort by Data Fie -
[ sulfas_PosAutoMSMS d
[F] User Chromatograms

Us B

[ Us e

tl i b

Figure 58
Compound 4

Detailed Instructions Comments
h Click the Results tab. * You can also click Find > Find
i Markthe Extract EIC, Extract MS, and Compounds by Auto MS/MS >
Extract MS/MS check boxes. Over Selected Ranges.
j Clear the Extract ECC check box. + The Qualitative Analysis program
k Click (] to run the Find Compounds will find 4 compounds in the
by Auto MS/MS algorithm on the data selected range under these
file. conditions.
* In the next task you identify which
compounds are the sulfa drugs.
a Highlight Compound 4 only. + Showing both spectra is a convenient
b Click the Show only the highlighted way to display all the information for a
items tool in the main toolbar. single compound.
¢ Expand Compound 4 to see the * 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.

chromatogram and two spectra. You
click the Plus sign next to the
compound in the Data Navigator
window to see the labels for the
chromatogram and spectra.

i 1l MS Spectrum Results x
P2 e 30 @ ¢ skalo el 2[[mle]E o B % % E =
x105 | Cpd 4 1.264: +ES| Scan (1210, 1.262, 1.296 min, 3 Scans) Frag=125.0V sulfas_PosAutoMSMS.d
3119809
24
1210508 , |
i Eadel { 4140278 643.1359 850 0ast 220087
. J ] .
104 |Cpd 4: 1.262: +ESI Product lon (1.222, 1279, 1.307 min, 3 Scans) CID@18.1 (311.0810[z=1] ->~) sulfas_PosAutoMSMS d
156,0764 311 gE07
n
o L el 2451027
i Lo
50 100 150 =200 250 300 3% 400 450 500 550 600 650 700 750 800 @50 900 950
Counts vs. Mass-to-Charge (miz)

Data Navigator window and MS Spectrum Results window showing MS and MS/MS spectra for
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2 Find and identify compounds

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

In this task, you identify and generate formulas for the compounds found in
Task 1.

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

Step Detailed Instructions Comments
1 Do a database search of a Highlight all compounds in the Data * Note that three of the sulfa drugs
Compounds 1 to 4 based on Navigator window. have been identified in the
masses. See Figure 59 on page 93. b In Method Explorer, click Identify Compound List (See Figure 60 on
Compounds > Search Database. page 94).
¢ Inthe Method Editor window in the + Note that no compound name was
Search Criteria tab, click Mass. found for Compound 3 after running
d Click the Database tab. the database search algorithm.

e Verify that Database path is
default.csv.

f Click Identify > Search Database for
Compounds from the main menu. You
can instead click the Search Database
for Compounds icon [ ] to run the
algorithm.

g Ifthe Compound List is not showing,
click View > Compound List.

h If the Compound Identification Results
window is not showing, click View >
Compound Identification Results.

i Mark the Show/Hide check boxes for
compounds 1 to 3 in the Compound
List. Compounds 1 to 3 were hidden in
the last task. Or, click the Show all
highlighted items tool in the main
toolbar.
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Find and identify compounds 2
Task 2. Identify compounds and generate formulas (LC/MS - MS and MS/MS)

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

Step Detailed Instructions Comments

1264 311.0809| 310073

[y, + EIC(311 0830) Sean

- H
[#lady = Scan (1210, 1265 .. mun)
[l = Product lon (1,222, 1,273 i) (3 ] ! e e 2 OB _
[¥] Matihed Sequences. Best "8 MHame @ Fomuls @ Score® miz @ Mass @ Mass (MFG) @ Mass (Tol @ D6 ippm) @ Diff (sbs, ppm) & Diff (mita] & ’mrmf

= & | SuMsmethizole] CHHMINGDR S| SEET| 371000 200248] | | 143 144 o4

Score (is0. sbund] @ Score (mats] 8 Score (MFG, MSMS) 8 Sexee [M5) 8 Score (MFG) @ Score fiso. spscing) @ Height & lon Formus @ Species @ i
| 5821 =7 | B ET 58.41| 1221448/ (MeH}e | 271

isight [Cale) # Height Sum’ {Cale) = Height % (Calc) = miz (Calc) & Diff {mDu) = Height = |isight % & fisight Sum ' & miz = Diff [pr)
1209583 BS 100 2 05 1aue 00 .5 Mo 17
15545 2 W R 07 145314 LE] 31 Fm EE e |
122244 82 101]  Z0266 o] 11752 95 TR} 2710284 053]
"iLR] ’ na 121 Fmamans A3l agnadl 17 nal s el Y] ey 54
M. d .

Find by Zato MSME A R [ d 1S L= n5
Find by Targeted MSMS | —— | Seareh Mode | ‘Seach Ry | Cpd |- Sutamathizole: <E51 ¢
P by Wk e S g T ey | e
Fird by MAM Viskaea to match i g

Find by Integration A ) Mo lemreasdn

(¢ P Compands by Formls A ||| @ e
o 0

Search fccurste Mass Library Matchtsemnce
Generale Formuilss Mass 500 lpem
Drehne and Match Sequnces Fstectionime 0100 | mirutes

Combme ierbhcabion Resulis

- Counts ws, Maan-1o-Charge (miz)

Figure 59  Compounds in sulfas-PosAutoMSMS.d data file identified by searching a database
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2 Find and identify compounds

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

Step Detailed Instructions Comments
2 Generate formulas for a Inthe Method Explorer window, click  + By default, the Compound
Compounds 1to 4. Identify Compounds > Generate Identification Results window is
View the Compound List. Formulas. tabbed with the Chromatogram
View the Compound b Click the Charge State tab, and select Results window. Click on the tab at
Identification Results list. Common organic molecules. the bottom of the window to switch
Close the MS Spectrum Results ¢ Highlight all four compounds. between windows.
window. d Click the Generate Formulas from * You see the predicted isotope
Compound tool ( _I)) to run the abundance ratios on the spectrum
Hint: To obtain the same results as in algorithm or click the Identify > plot when you zoom in at the
Figure 60, make sure you have Generate Formulas from Compounds appropriate m/z.
selected Common organic molecules command. * Note that one or more formula were
for the Isotope model. e Inthe Data Navigator window, found for all compounds.
highlight the compound that you want + Click the Hide Empty Columns icon
to see. to automatically hide empty
f Use the scroll bar in the Compound columns. You can also use the
Identification Results window to see Remove column shortcut command.
the Generate Formulas results (MIFG). < Note that the formula from the
The second level of the table shows database search is the same as the
several Score columns. The ID Source formula determined by the Generate
column shows that the result was Formulas algorithm.
found by both the Database Search * Click Configuration > Compound
(DB) algorithm and the Generate Label Configuration to change the
Formulas algorithm (MFG). compound label.
igxc ification Result: Cpd 1 : x
i ) Automatically Show Columns | FE1| 6 G| 2 2 | @) % [[ae]
Best + IDSource & MName <+  Formula -8 RT 4 RTDiff+ RT(DB)+ Mass M Score (DB) 2 Score (MFG) 5 Diff (ppm) = Diff (sbs. ppm) 8 Diff (mDa) 2 miz +
|r: ‘ DBSearch-MFG| Sulfamethizole| C9H10N40252| 0.336 0.006 0.33| 270.0249 270.0245 98.67 98.85 -148 148 -04( 271.0323
Species 8 lonFormula 8 Score (iso. abund) = Score (mass) = Score (MFG, MS/MS) 4 Score (MS) + Score (MFG) 4 Score (iso. spacing) | Height & miz &
= | (M+H)+| CSH11N402S2 98.83 987 9956 9867 9885 9841 1221446 2710323 E
120558.; SO; WDB 2?1.031& -0; 12214-4.!; 10& el .’: mn 032; -1 ?1-
156452 104 13 272034 02 145314 19 97| 2720341 -059
122244 82 101 2730286 01| 117522 96 78| 2730284 053
14137] 09 12 274 0305 02 1413 3] 12 09| 2740308 -0.8]
3899 03 03 275.0265 1.8 2209 02 0.2| 275.0283 -6.48 5
| i, 3
EllmN.SlH.SFurmulaDdhil:.detSulhndimle CIHI0N4 0252 x
miz (Calc) Formula  Height Height% Diff (ppm) Diff(mDa) Loss Mass Loss Formula  z Group = All of the possible formulas for
» 530386 C4 Hb 57 011 -3379 -179 CBHEN40252| 1 0 3 .
Bl it O IEEEEE each m/z are shown in the same
58.0651 C3HEN 003 -47.51 CeH3N302%2| 1 0
C5H5 v 54 C4 Hi E R color.
H5 N2 02 024 -56.42 C S2(1 1
67.0542 CEH7 30 0.06 2484 C4H4N20282| 1 0
20.0495 C5HEN 128 025 1753 1809823 C4H5N30252| 1 2
80.0455 He N2 02 128 025 -3272 -262| 1909862 COHENSZ| 1 2

Figure 60 Compound Identification Results window and MS/MS Details window for Compound 4
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Find and identify compounds 2

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

In this task, you generate a report for each of those compounds found in Task
1 and identified in Task 2.

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

Step Detailed Instructions Comments

1 Change some of the selectionsin ~ a Inthe Method Explorer window, click  + Only sections that are marked in

the method for compound reports: Reports > Compound Report. this tab are included in the report.
Turn off viewing the MS spectra b Clear the Show MS spectrum + To change the template that is used
zoomed in on special peaks, if (zoomed in on special peaks) check to print the report, click the Reports
necessary. box, if necessary. > Common Reporting Options line
Turn on the MS/MS options in ¢ Mark the Show MS/MS spectrum in the Method Explorer window.
the report. check box and the Show MIS/MS Select a different template to use
peak table check box. for the report.
2| Method Explorer Detudt m Method Edrbar: Compound Heport ®
Chremalogram A ) Prnt Compound Report = | (2} | ) = (4 - | Method lbems = | [< ﬁ_
! Spectrum Compoundy
— 7] Show compound table
Sort by Fsterion tme Y
Sy— [ )
Sort order Inrmrang -
Arabysis Report g
= o .ﬂl Exclude detaills for unidentified compounds.
Common Reporting Options Chromatiograms
S Shews s cheematngram(s)
Fuad b o MM A ¥| Show compound cheomatogramis)
iy b: _;_“:ﬂ i b Overlay compound chromatagsamis)
Find by Moleculer Festure Campound spectnam (MS)
Find by MAM | Show MS spacarum /| Showr MS peak tnble
Find by Integration A Show predicted isclope match bable
+  Find Compuunds by Fermula A Show MS spectrum (zoomed in on special pesks) A
Identify € n Zoom padding: - 300 - 0.0 mz
Seaech Datnbase
Saaech Accurne Maas Library Compound spectrum (M5/MS)
Genemte Farmulns 7] Show MIMS spectm ] Show MSMS pesk Latle
Define and Match Sequences Library search resukts
Cembine ierafcation Hesuhs Show hibvary spectam Show difference specirum

Figure 61  Compound Report window in the Method Editor

2 Print the report. a Click the Print Compound Reporticon + You create a PDF file when you mark
Preview the report. {E} to print the report. the Save report as PDF file check
b Inthe Print Compound Report dialog box. This option only works if you
box, click the All results button. installed the Microsoft Excel PDF
¢ Mark Print report. add-in after installing Excel.
d Select a printer.
e Mark Print preview.
f Click OK.
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2 Find and identify compounds

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

Step Detailed Instructions Comments
& = CompoundReportl - Microsoft Excel Feleeal -« & <
File. Print Preview o @
@ ]| e | 3
Print  Page Zoom Close Print <
Setup [0 Show Margins | preyiew
T B This button closes the

Print Preview window
without sending the
report to the printer.

Qualitative C: Report

[ ) B o ) I Il 3
| zoomout 100%

Preview: Page 1 of 4

Figure 62  Print Preview of a Compound Report

3 Close the Print Preview window. a Click Close Print Preview in the * If you want to print the report, click
toolbar. the Print button. The report is
printed on the printer selected in
step 2 in the Print Compound Report
dialog box.

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

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

The Find Compounds by Targeted MS/MS algorithm identifies compounds in
MS/MS data and can extract an MS and MS/MS spectra for each compound. If
MS/MS spectra from multiple collision energies are used, you can either
extract an average MS/MS spectrum for all collision energies or a separate
MS/MS spectrum for each Collision Energy.

2

The Search Accurate Mass Library algorithm searches a library file (CDB) for
a Product Ion spectrum. Only centroid spectra can be searched, so any profile
spectrum needs to be converted to a centroid spectrum first.

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

Step

Detailed Instructions

Comments

1 Open the TIC for the
sulfas-PosTargetedMSMS.d data
file.

Use the General workflow.

i /A Chromatogram Results

(2ot Q@ ¢lxaoc

3 [l A S [ % % | =

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

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

Click File > Open Data File.

Click sulfa-PosTargetedMSMS.d, and
click Open.

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

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

M=)

Minutes

Click the Load workflow's default
method and the Load workflow’s
default layout buttons.

To open a different method, click
Method > Open, select the method,
and click Open.

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

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

P "
15
1
05
0

" 01015 02 025 03 035 0 035 05 055 05 065 07 075 08 035 09 035 1 105 11 115 12 125 13 135 14 15 15 155 16 185 17 175 18 1.85 13 185 2

Figure 63

Counts vs. Acquisition Time (min)

The TIC chromatogram for sulfas-PosTargetedMSMS.d data file
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2 Find and identify compounds

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

Step

Detailed Instructions

Comments

2 Find compounds using the
Targeted MS/MS algorithm.
Select to extract an MS/MS
chromatogram and MS/MS
spectra.

3 Search each compound using the
Search Accurate Mass Library
algorithm.

Select the SulfasLib.CDB library.
If this library is not available,
then install the Personal
Compound Database and Library
(PCDL) program.

Lower the minimum match score
to 50.

In the Method Explorer window, click
Find Compounds > Find by Targeted
MS/MS.

Click the Results tab.

¢ Mark the Extract MS/MS

-0 a0 =

chromatogram and Extract MS/MS$S
spectrum check boxes.

Click Find > Find Compounds by
Targeted MS/MS.

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

Click the Browse button.

Select Sulfas_AM_PCDL.cdb.

Click the Open button.

Click the Search Results tab.

Mark the Minimum forward score
check box. Type 20 as the minimum
forward score.

Highlight all compounds in the Data
Navigator window.

Click Identify > Search Library for
Compounds.

If not showing, click View >
Compound List.

If not showing, click View >
Compound Identification Results.

You can extract the complete result
set for a compound after it is found
by using the Compounds > Extract
Complete Result Set menu item
when a compound is highlighted.
The Qualitative Analysis program
will find 4 compounds under these
conditions.

If the selected library has the CDB
extension, then the Search
Accurate Mass Library algorithm is
run when you search a library. If the
selected library has the L extension,
then the Search Unit Mass Library
algorithm is run when you search a
library.

You can also right-click the
Compounds line in the Data
Navigator window and then click
Search Library for Compounds.

To see all of the parameters that
affect the Search Accurate Mass
Library algorithm, you mark the
Advanced check box in the User
Interface Configuration dialog box.
Then, the Search Criteria tab is
shown. You use this tab to filter the
library entries that are searched on
lonization mode, Instrument type,
and Collision Energy.

If available, the structures are
automatically shown in the MS
Spectrum Results window.
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Find and identify compounds

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

2

Step Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis B.06.00 - Default.m ==

File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Teols Help
HN = W BP R W b & | Byl e || Mavigator View | Y Compound Details View

i P& Data Navigalor x
Sort by Data File ~f: Automatically Show Columns | 5/ Off G | G 6 | @ & \\ .8
Sulfas_PosTargeiedMSMS g — - :
7] User Chramatograms ShowHide & Cpd” 78 File v+ ID Source Y8 Name ¥4 Formula v+ Saturated ¥ RT ¥R miz 78 Mess ¥8 Score V-8 Score (Lit) ¥
o 1| sulfes_PosTargetedMSMSd|  LibSearch| Sulfamet.| COHION4O. 0.323| 271.0317 994 9
o) sulfes_PosTargetedMSMSd  LibSearch Sulfachlo.. C10HSCIN.
) 3| sulfas_PosTargetedMSMS.d|  LibSearch| Sulfamet.| C12H14N4 0.787| 279.081 9555 35
] Compounds | \ 4| suwasfmTargetedMsmsq LibSearch| Sulfadim_| C12H14N4. 1222] 3110808 5822 3
Cpd 1: Sulfamethizole
/i, + TIC Product lon (2710317 -> )
1 + Sean (0.283-0.488 min) L« i ] ;
i +Product lon (0.301-0.359 min) (2710317 > [[==— ——— -
Cpd 2- Sulfachloropyridazine i Lk £
+T\C Product lon (2850203 ->) i 1B Automatically Show Columns | [ | Ol 6 | G2 & | @ @ |
m D Techniques Applied
Cpd 3: Sulfemethazine o LibSearch
Cpd 4: Sulfadimethoxine
Best T Name & Formula 4 Score® miz+ Mass Mass (MFG) = Mass (Tat) 8 Diff (ppm) 5 Diff (abs. ppm) 8 Diff (mDa) & Score (Tat)
=} |r? | Su\FacMemwrldazme‘ ETDHBEINADZS| 9953\ | \ | \ |
CE + Name - e Library 8| Notes 1 Num Peaks | miz (prec.) & Rev e S
| 1D| SuHachlumwndazmel 297 C‘-MassHumer‘-PCDL".SuHas_AM_PEDLc:dhl \ 4| 285, nzmi,\ 88 5&\
1K n ] »
< I m v ||'/, Chromatogram Results €2 Compound Identi Results: Cpd 2 i |
i [5: Method Explorer: Defaultm X || [Zf Method Editor: Search Accurate Mass Library X [|i 1]l MS Spectrum Resulls x
+ Chromatogram A (¥} Search Library for Compounds ~| (3} | ¥ ~ (4 P e :IQ@%&I?{I&\{)O Zv\
Spectrum A Seftings | Peak Fiters | Search Citeria| & Search Results %109 | Cpd 2: Sulfachloropyridazine: +ES| Scan (0.443-0.623 min, 13 Scans) Frag=125.0 sulfes_. | *
—— Search methods and score threshalds 1] 1210508
Minimum forward score: 4 20 A 07 4,
Reports.
(Matching peaks in unknown against the library spectrum) 05 A
Find Compounds Al 2241281 —
=l @ Minimum E] 02o L. asnoms Lo10m0 P =
Comy Formi T WY SR SR B s SRR i e vl W
od Copooundc by foonu A (Matching peaks i library spectrum against the unknown) g -
3 =" L4
- ) %102 | Cpd 2: Sulfachloropyridazine: +ES| Froduct lon (0.500-0.558 min, 4 Scans) Frag=125.0v CI
Search results e +EEH
Search Database Maximum hits per compound: 10 hits & .
Search Accurate Mass Library A 4
Generate Formulas T 2 - ’_O,
Define and Match Sequences ol
Combine Identfication Results 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
- ‘Counts vs. Mass-to-Charge (miz) -

Figure 64  Results after running the Search Accurate Mass Library 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.
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2 Find and identify compounds

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

- MS and MS/MS)

In this task, you do molecular feature extraction on protein digest data
obtained on a Q-TOF in Auto MS/MS mode.

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

Step

Detailed Instructions

Comments

1 Do a molecular feature extraction
in the data file peptide-auto.d with
these parameters:

Make sure the layout is returned
to the Default Layout.

Time range is 2.5 to 4 minutes.
Set the isotope model to
peptides.

Filter to show only the largest 20
compounds in abundance.
Change the window layout to
match that of Figure 65 (next

page).

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

a
b

b

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

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

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

Mark the Restrict retention time to
check box. 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.

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

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

Click the List Mode tool in the
Chromatogram Results toolbar.

If necessary, select 1 in the Maximum
number of list panes box in the
Chromatogram Results toolbar.

In the MS Spectrum Results window,
scroll to find the spectrum containing
the m/z 625.3166 ion.
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.

If Peptides is not one of the options
for the Isotope model, you enable this
feature by marking the Peptide
Sequence Editor check box in the
User Interface Configuration dialog
box. Click Configuration > User
Interface Configuration to display this
dialog box. To display the LMFE and
Advanced tabs for the Find by
Molecular Feature section, you mark
the Advanced check box.

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

By default, chromatograms are
displayed overlaid.

Compound 7 has a spectrum
containing this ion with a charge
state of +1.
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Find and identify compounds 2
Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS and MS/MS)

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

Step Detailed Instructions Comments

me T8 Mms T Polaty T8 loes T8 Haght 78 Vo T8

| Uner Chromatograms e =
[l = TIC MS{al 1) peetdeauind| | RSN MNME BHEY Posivve 5 3213 405ED Find by Moleculer Feature|
[#ifw =+ TCC Scan 3| pectde-autad | 4843 S6T0M| 10513300 Fonitive. Ll §8|  E5GH Fand by Moleculs Festare]  ©
d 1: pectise-aulad | 5‘ ??_ﬂ?' !-lﬁ_lﬂ?l m;ﬁ__ m' 5_ ”’!‘: m._ Fin by Msleculer le
4| pepbde-autad 2723 T2BITS| 1AIEX5 Fositive 5, 411 173292 ] Fund by Molecular Festure
5| | PR 4 &5
= | | B

x|t 0 o L [+][M]E

Cpd 7. 2 B34 «ES1 ECC Scan Frags175.0V peptide-auto d

Minutes ;i'- i

oo [ ] o 2 [P] 96 %

) Fragee| 75 OV purpicto- s

o Mo Mo o ¥o 00 W0 1100 0 1200 1250 1300 130 1400
Courts v Mass-ic-Charge (miz) o

Figure 65 Find Compounds by Molecular Feature for a protein digest with auto MS/MS data

3 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked to save the
results.
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2 Find and identify compounds
Task 5. Do molecular feature extraction on a protein digest (LC/MS - MS and MS/MS)
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Familiarization Guide

00 @ @ o o - Exercise 3

Set up and run qualitative analysis
° methods using different workflows

Task 1. Set up and run a qualitative analysis method using the general
workflow 104

Task 2. Set up and run a method to automate an analysis using the
Chromatogram Peak Survey workflow 110

Task 3. Set up and run a method to automate compound identification
using the MS Target Compound Screening workflow 116

Task 4. Set up a qualitative method to run with a worklist 121

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

You learn to create the worklist method with qualitative analysis parameters
only or with both acquisition and qualitative analysis parameters.

An MS-only data file (Q-TOF) is used for illustration, although all of these
tasks apply to MS/MS data from either a Q-TOF or Triple Quad as well.

Different workflows are used for these examples. You can explore these
different workflows before deciding which one best matches your tasks. See
“Workflows” on page 161 for more information.

The General workflow supports both GC/MS and LC/MS data. The GC/Q-TOF
Compound Screening workflow supports GC/Q-TOF data. The other
workflows only support LC/MS data.

The BioConfirm workflows are described in the online Help and in the
BioConfirm Quick Start Guide and BioConfirm Familiarization Guide.
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3 Set up and run qualitative analysis methods using different workflows

Each exercise is presented in a table with three columns:

¢ Steps — Use these general instructions to proceed on your own to explore
the program.

¢ Detailed Instructions — Use these if you need help or prefer to use a
step-by-step learning process.

¢ Comments — Read these to learn tips and additional information about each
step in the exercise.

Task 1. Set up and run a qualitative analysis method using the
general workflow

When you first start to use the Qualitative Analysis program, the method
default.m is loaded. You can make changes to the opened method and save it,
or open a new method, make changes and save the method. You cannot
overwrite the method default.m.

You can also set up to run specific actions in the method when you open a data
file. When you open a data file, you can also load the method that was used to
create the results that are stored with the data file. This method is
automatically saved whenever you save the results with the data file. The
General workflow can be used with either GC/MS or LC/MS data files.
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Set up and run qualitative analysis methods using different workflows 3

Task 1. Set up and run a qualitative analysis method

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d data
file.

Make sure that the program will
not run any file actions when the
data file is open.
Make sure the method is
Default.m.
Make sure the window layout is
the default layout.

2 Set up the method to extracta TIC
chromatogram.
Define a TIC chromatogram for
MS data.
Turn off cycle sum since this is
an MS-only data file.

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

b

Double-click the Qualitative Analysis
icon on your desktop.

In the Open Data File dialog box, select
sulfas_PosMS.d,

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

If necessary, clear the Load result data
check box.

Click Open.

Click the Configuration > Configure
for Workflow > General command.
Click the Load workflow's default
method button and the Load
workflow’s default layout button.
Click OK.

Click Configuration > User Interface
Configuration.

Mark all of the check boxes so all
options are available.

Click the OK button.

In the Method Explorer window, select
Chromatogram > Define
Chromatograms.

Delete the BPC chromatogram.

Select TIC as the Type.

Make sure the MS Level is MS.

Clear the Do cycle sum check box.
Click Add.

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

¢ Inthe Maximum number of peaks

section, mark the Limit (by height) to
the largest check box.
Type 4.

+ The default layout for the General

workflow is automatically loaded. If
you want to return to this default
layout, click View > Window
Layouts > Restore Default Layout.
This command always restores the
layout that is used with the General
workflow.
To load a method, do this:

Click Method > Open.

Select the method

Click Open.
As you noticed in the last exercise,
every time a change is made to a
method, a blue triangle appears
next to the change and in the
Method Explorer next to the section
which has changed.

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

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

105



3 Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a qualitative analysis method

Steps Detailed Instructions Comments
: [5 Method Explorer: Default.m x”i@‘ueﬂmmm:lmm x
= Chromatogram *||i () Integrate Chrematogram =| (3} | ¥ = ¢4 -| MethodItems ~ | (=) 3§
[integrate (15) 4] || integrator [ Stabitty| A Peak Fiters | Resuts .
— — You can click the Save
Iegree () LI @ Feskare Method icon to save the
Integrate (GC)
Integrste (40C) 3 000  counts current method.
Smooth 3= 5.00 : of largest peak
Exclude Mass(es)
Caleulate Signal-to-Neise o=
[] Absolute area = 10000 counts
Define Chrematograms A
djust Delay Time Relative area = 1.000 % of largest peak
Exctraction Data Format Maximum number of peaks
e Limit (by height) to the largest A& 1A
General
Reports
Find Compounds |

Figure 66

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

5 Save the method to jifexercisel,
where “jii" are your initials.

6 Change the peak spectrum
background to use the spectrum at
the start of a peak.

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

From the top menu, click Method >
Save As.

Type iiiexercise1.

Click the Save button.

In the Method Explorer window, click
Spectrum > Extract (MS).

Click the Peak Spectrum Extraction
(MS) tab.

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

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

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

If you make any additional changes
after saving the method, then the
blue triangles are added.
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Set up and run qualitative analysis methods using different workflows 3

Task 1. Set up and run a qualitative analysis method

Steps Detailed Instructions Comments
i [k Method Explorer: phexercisel m x ||: = Method Editor: Extract (MS) x
= Chromatogram A3 @ - | (B | Method Ttems~ | (= (35 <
Integrate (M) Peak Lcation —Peak fiters Cherge State You can click the Save
Integrate (MSIMS) Manual Bxraction | A Peak Spectum Bxraction (MS) .
P . » Method icon to save the
Integrate (UV) pectra to include
© Atapex o peak current method.
Integrate (GC)
Integrate (ADC) @ Average scans > % of peak height
Al
Smooth TOF spectra
Exclude Mass{es) [¥] Exclude if above % of saturation
(Clude Massles
Calculate Signal-to-Noise @ Anywhere
Define Chromatograms ) In miz range(s) ‘WI}I} 0000-2000.0000 |

Adjust Delzy Time Peak spectrum background

= Spectrum MS via
Extract (M

| MS) 4 Time range: ‘ |
Extract (MS/MS)

Extract (UV)

Deconvolute: Resolved Isotope

General

~

Figure 67 The Spectrum > Extract (MS) > Peak Spectrum Extraction (MS) tab

7 Testthe MS spectrum extractionto * Click the Extract Peak Spectrum [

make sure a background spectrum icon to run the action on the selected
is subtracted. peak in the data file.
8 Save the method. + Save the method in one of three ways: + The Save Method icon is shown in

i% Click the Save Method icon Figure 67 on page 107
in the Method Editor.
Right-click the Method
Editor, and click Save Method.
From the top menu click Method >
Save.
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3 Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a qualitative analysis method

Steps

Detailed Instructions

Comments

9 Set up the method to automate the
actions whose parameters you just

changed when you open a data file.

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

Hint: Look under General in Method
Explorer.

10 Test the File Open Actions.

a Inthe Method Explorer window, select
General > File Open Actions.

b Select Integrate and Extract Peak
Spectra from the Available actions
list.

¢ Click the Add button, [_~_]., to move
the selected action to the Actions to
be run list.

You can also double-click on the
selected action to move it to the other
list.

+ Click the Run File Open Actions Now
icon (¥} to run the actions on the data
file.

(5 Method Explorer: PFHexercisel.m x H@

ions 1o Run Openis x

Chromatogram

“|[i ¥ Run File Open Actions Now = | ¢} | ) = ¢4 -| Method ltems - | (= (3§

[~ Spectrum

Avsilable actions

Extract (MS)
Extract (MS/MS)
Extract (UV)

Deconvolute: Resclved sotope:

Extraction Data Format

T

- General

Edract Pesk Spectra
Bxtract Defined Chromatograms
Integrate Chromatograms
=

Smooth Chromatograms
Generate Compound Report

Generate Analysis Report

Find Compounds by Auto MS/MS

Find Compounds by Targsted MS/MS
Find Compounds by Molecular Feature
Find Compounds by Fornuia

g »

Extract Peak Spectra

File Open Actions |

¥ Reports
# Find Compounds

# Find Compounds by Formula

= Identify Compounds.
Search Database
Search Unit Mass Library

Search Accurate Mass Library

Actions to be run

Integrate and Extract Peak Spectra

==

(o)

Gensate Eocmul

Figure 68

11 Save the method.

The General > File Open Actions section in the Method Editor

* Click the Save Method icon in Method
Editor,

» The chromatograms and spectra are
not overwritten. New
chromatograms and spectra are
added.

Two different actions are part of
the Actions to be run list. The first
action is to extract the defined
chromatograms. Then, that
chromatogram is integrated and
peaks are extracted.
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Set up and run qualitative analysis methods using different workflows 3

Task 1. Set up and run a qualitative analysis method

Steps Detailed Instructions Comments

12 Set up the method to automate the a Inthe Method Explorer window, select

actions when the method is run Worklist Automation > Worklist
during a worklist. Actions.
List the actions to be performed b Remove Generate Analysis Report
when this or another data file is from the Actions to be run list.
opened.

Hint: Look under Worklist Automation
in the Method Explorer window

13 Test the Worklist Actions. + Click the Run Worklist Actions Now * The chromatograms and spectra are
icon (I} torun the actions on the data not overwritten. New
file. chromatograms and spectra are
added.
} [ Method Explorer- PFHexercisel.m x ” 5} Method Editor- Assign Acfions o Run from Worklist x
- ‘. i () Run Worklist Actions Now ~| {3} | ¥ = (4 -| MethodItems ~ | (= 3§ TWO diﬂereﬂt Iists Of actions are
Available actions - - - -
e included in a method. The first list
Extract (MSIMS) Exiract Defined Chromatograms . . .
Earact (1) ptese Crondogars, = of actions (File Open Actions) can
Deconvolute: Resolved Isotope Smooth Chromatograms - -
O, GereteCompond Fepor be run when a data file is opened.
Find Compounds by Auto MS/MS = =
— T i The second st of actions
Erperts | ‘Precemennnb o = (Worklist Actions) is run when
Find Compounds E .
P —— ctons tobe run the method is run as part of a
Extract Defined Chromatograms A -
% Identity Compounds Iniegale and Birad Peck Specta worklist.
il Compound Automation Steps
= Worklist Automation E
Reporting Options =)
[vorkiist Actions a4l
Selected Ranges il

Figure 69  The Worklist Automation > Worklist Actions section in the Method Editor

14 Save the method and close the a Click the Save Method icon in Method
data file without saving results. Editor,
b Click File > Close Data File, and click
No when asked to save results.
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3 Set up and run qualitative analysis methods using different workflows

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

In this task you set up a qualitative analysis method that contains a list of
analysis actions to run in a specific order. These include extracting and

integrating chromatograms, extracting spectra, searching a database for peak
spectra, generating formulas for spectra and printing an analysis report.

You switch to the Chromatogram Peak Survey workflow to set up this method.
You will also set up to run this automated analysis in the method when you
open a data file.

The Chromatogram Peak Survey workflow can only be used with LC/MS data

files.

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

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d again.
Make sure that the method will
not perform any actions on the
data file when opening the file.
Make sure the method is
iiiexercisel.m.

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

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

Click OK.

Click Configuration > User Interface
Configuration.

Mark all of the check boxes so all
options are available.

Click the OK button.

Click File > Open Data File.

In the Open Data File dialog box, select
sulfas_PosMS.d.

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

Click Open.

Click Method > Open, select the
iiiexercisel.m method, then click
Open.

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

* When you switch to a different
workflow, a new method can be
loaded, a new window layout can be
loaded, and a new section is added
to the Method Explorer.

* Ifyou are prompted to save changes
to the method, click No.

» The method may load with red
exclamation marks. These errors
may be caused if the MassHunter
folder is not on the D: drive. You can
fix these errors by changing the
folder that is specified for the
database and library.
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Set up and run qualitative analysis methods using different workflows 3

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

Steps Detailed Instructions Comments

2 Look at the sections for the + In the Method Explorer window, click  + Note the eleven sections in this
Chromatogram Peak Survey Chromatogram Peak Survey workflow. Most of these sections
algorithm. Workflow. are duplicates of sections in the

General workflow.
+ A workflow is designed for you to
review each section.

3 Make sure that new results will a Inthe Method Explorer window, select « Note that blue triangles appear in
overwrite previous results. Previous Results. other sections of Method Explorer.

b Mark the Delete all previous results These indicate that the same
check box. parameter values have been
changed elsewhere as well.

4 Make sure that a TIC will be a Select Chromatogram Extraction. * Note that the “Chromatogram
extracted, and the four largest b Click the Chromatograms tab. Extraction” section is unique. You
peaks integrated. ¢ Make sure that TIC has been selected cannot enter this information

as the Chromatogram used to find anywhere else in the Method Editor.
mass spectra.

d Mark Signal A under Additional
chromatograms to extract.

e Select DAD from the Get Signal A
from list.

f Select the Chromatogram Integration
section in the Method Explorer.

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

5 Set up to extract MS spectra and a Select Mass Spectrum Extraction.
subtract a peak spectrum b Click the Peak Spectrum tab.
background of the average of ¢ For Peak spectrum background select
spectra before and after the peak. Average of spectra at peak start and

end.

6 Choose to search a database and  a Select Spectrum Peak Identification - Note that the “Spectrum Peak
generate formulas for all spectrum in the Method Explorer. Identification” section is unique.
peaks. b Mark the Search a database for each You cannot enter this information

Don’t change the Molecular peak check box. anywhere else in the Method Editor.
Formula Generation nor the ¢ Mark the Generate formula for each
Database Search parameter peak check box.
values. d Click the All peaks button.
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3 Set up and run qualitative analysis methods using different workflows

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

Steps Detailed Instructions Comments
7 Test the automated analysis + Click the Run Chromatogram Peak « Ifyou click the (I} icon from the
process up to this point. Survey icon () from the Spectrum Molecular Formula Generation
Peak Identification section. section, you click the arrow first and

select Run Chromatogram Peak
Survey from the list of possible
action. By default, the action that is
run in this section is Generate
Formulas from Spectrum Peaks.
Several other sections also have
different default actions.

8 Open the Spectrum Identification a If necessary, click View > Spectrum + SeeTask 4. Change window

Results window for viewing: Identification Results. layouts 21 to learn how to move
This list is tabbed along with the b Review the results for each MS scan windows on the main screen.
Chromatogram Results window to make sure that all actions in the + The Spectrum Identification Results
as in Figure 70 Chromatogram Peak Survey algorithm window is tabbed with the
Save the method if the were performed. Chromatogram Results window. You
automation worked. can click on the tab if the Spectrum

Identification Results window is not
visible.

* You can also use the icons in the
main toolbar to display these
windows.
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Set up and run qualitative analysis methods using different workflows 3

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

Steps Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis B.06.00 - pfhexercisel.m ===
i File Edit View Find Identify Spectra Chromatograms Method Sequence Wizards Actions Configuration Tools Help

i de S a-FEER Y- [P R])[BE] Al # A S Al B R D B &) & 5 8% R [ Nevigatorview | B Compound Details View

; BA Data Navigator % ||i |} Spectrum Identification Results: + Scan (0.308-0.373 min) Sub x

Sort by Data Fie - Automatically Show Columns | 5 | Off 6 | G G2 | @ & \

= 'Eiﬁ";mf,:mmm Best V-8 IDSource V8 Neme V& Formua ¥4 Species VB mz T4 Score¥ T8 Scare (RT) W8 RT Diff 78 Diff (ppm) 78 5
~TIC = IS DBSearch-MFG  Sulfemethizole C9H10 N4 02 52 (MsH)= (M+baz)+ 271.03212930140 9924 0011 -1.02 =
"“'&9:2”'16“"':360'100 Species ¥4 miz ¥4 Score (iso. abund) ¥ Sci s5) 74 Score (MFG, MSIMS) ¥4 Score (MS) ¥+ Score (MFG) ¥ ¥ 4| Score (iso. q) ¥4 Heic
EANM - Scan (0.308-0.373 min) Sub | B [(MeH | 2710321 | 5782 |32 | | 8201 | 3047 | 39.32 | 288

M+Scan(0if_)30553m\") Sub He: Cale) ¥+ Height Sum% (Calg) ¥+ Height % (Calc) ¥+ | miz (Cale) ¥+ Diff (nDa) T+ Height ¥+ Height Sum % ¥+ miz ¥+ D
m :;:: :?20310233 :::% g:: 312 100 2710318 03 3869392 | 100 2710321 | -1
S 05 3 7720 EE) 75013 | 124 7720342 [ L

22 0.1 2730256 02 %/5 |94 77 2730287 [ <

(5 2] 2740305 02 255 2 7 2740303 | 0.

4 Score (i

ss) 7+ Score (MFG. MS/MS) ¥4 Score (MS) ¥+ Score (MFG) Y ¥+ Score (i

= ‘293 014 | 5866 8938 9538
Height (Calc) v Height Sum% (Calc) ¥4 Height Calc) ¥ miz (Calc) ¥+ Diff (mDa) ¥+ Height ¥+ Height % w8 Height Sum
2618769 205 100 293.0137 03 265987 100
33854 4 104 13 2940159 03 318202 12
265439 22 101 295.0106 01 246021 92
J 0 3067.8 09 12 ‘ 296.0125 02 29397 11 09 2960123107
J, Chromatogram Resulis_ ] Spectrum Identification Results: + Scan (0.308-0.373 min) Sub |
 [£: Method Explorer: phexercisel.n A HES itor: F ificati % || 1l1 MS Spectrum Resulis x
|-/ Chromatogram Peak Survey Workflow * 1l (#) Run Chromatogram Peak Survey | (3 | €1+ - [ Y t\Q:#Ivdlm\o o :z vIIJEEU
Previous Results ‘Spectrum Identification =103 |+ESI Scan (0.309-0.373 min, 5 Scans) Frag=125.0V sulfas_PosMS.d Subtract [l
Chromstogram Extraction 4 @ Identify individual peaks in spectrum 4
Chromatogram Integration L Maximum number of peaks to identify (per spectrum) 5 34 563.0280
Mass Spectrum Extraction A S e A 24 (IC16 H14 N14 02 Sal+H)~ E
Spectum Pesk 4l 1 RrEg i
P — [7] Generate formula for each peak A @ B 4, 391.0743 | £222891  833.0620
Database Search L © Al peaks A O Only peaks without database hits %105 +ESI Scan (0.453-0.588 min. 10 Scans) Frag=125.0 sulfas_PosMS.d Subtract L4
Match Scoring 14 {Ic1o Hszcglsr:E%EZ SleH)+
Analysis Report ) Ne identification 075+
Automation 0.5
etk el nzzi 1281213 { 1. i & rﬂgsogszwy 922 5665
|+ Chromatogram 100 200 300 400 500 600 700 300 900
~ Counts vs. Mass-lo-Charge (miz) =
Figure 70  Tabbed results from running automated analysis steps
9 Save the method to jiiexercise2, a From the menu, click Method > Save  + Note that saving the method causes
where “jii" are your initials. As. all the blue triangles indicating
b Typeiiiexercise2. value changes in the opened
Click Save. method to disappear.
10 Set up the Analysis Report and a Select Analysis Report in the Method « You select whether or not to print
indicate what sections to print for Explorer. the report when you select the
this exercise. Click the Contents tab. action that you want to run.

Save the method. Make any changes you want.
Click the Print Analysis Report icon.
If necessary, click the Save Method

icon in Method Editor.

(- — N I —
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3 Set up and run qualitative analysis methods using different workflows

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

Steps

Detailed Instructions

Comments

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

Save the method.

12 Close the Method Editor, Method
Explorer and Data Navigator
windows.

Move the windows so they look
like the layout in Figure 71.
Close the data file, and do not
save results.

13 Open the sulfas_PosMS.d data file
again to run the automated
analysis.

The results should look like the
results in Figure 71.

a Select Automation in the Method
Explorer.

b Click File Open Actions.

¢ Select each item in the Actions to run
list, and click the Remove icon, 3.

d Select Chromatogram Peak Survey
without Analysis Report in the
Available Actions list, and click the
Add button, _~_|

e Click the Save Method icon in Method
Editor.

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

b Move the windows so they look like
Figure 71.

¢ Click File > Close Data File.

d Click No when asked to save results.

a Click File > Open Data File.

b Select sulfas_PosMS.d

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

d Click Open.

You can also test these actions if
you want.

Note that the window layout that
appears when you open a new data
file is the same as the last window
layout used.

114 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide
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Task 2. Set up and run a method to automate an analysis

Steps Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis B.06.00 - pfhexercise2.m == =
i File Edit View Find Identify Spectra Chromatograms Method Sequence Wizards Actions Configuration Tools Help
MR W= RE Nt AN Al R e e e Bl o o e | @ @[] ne & | B 5 8 5 [EE Nevigstor View | B Compound Desils View
¥ Spectrum Identification Results: + Scan (0.309-0.373 mir) Sub x
i B Automatically Show Columns | 144 Gl S8 | G = | @ & \
Best W IDSouce ¥ MName W& Fomla  W#  Species ¥ mz V8 Score¥ V8 Score (RT) 7+ RT Dif ¥+ Diff (spm) ¥+ Score (Lib) -8 Score (DB) 78 Score (MFG) 74 Num S
DBSearch-MFG  Sulfamethizole CS H10 N4 (M+H)+ (M+Na)+ (=
Species ¥ miz V- Score (iso. abund) Y- Scare (mass) V| Score (MFG, MSIMS) 8| Score (MS) ¥ Score (MFG) ¥ 741 Score (iso. spacing) W Height ¥4 lonFormua W
& |(M+H)+ \zvmm 3792 |3922 | |99m |3947 \9992 \35@9392 |CBH11N40252 \
Calc) ¥4 alc) W4 Hei Calc) ¥ miz (Calc) W Diff (mDa) ¥4 Hel T Hel % V8 miz W8 Diff (ppm) ¥R
100 2710318 03 3869392 | 100 271.0321 | -1.15
13 272034 03 79013 124 2720342 [ -0.98
0.1 273.0286 02 36W15 |94 273.0287 | -059
12 2740305 02 4655 12 1 274.0303 | 0.88
Species ¥ miz W Score (iso. abund) W8 Score (mass) ¥4 Score (MFG, MS/MS) 748 Score (MS) W8 Score (MFG) ¥ V- Score (iso. spacing) W4 Height V-8  lonFormula w4
- |[M+Na)+ \293014 9266 |995€ | |9933 9938 \9939 \2&3937 |c‘3HmN4Na0252 \
Best W+ IDSouce ¥4 HName W4 Formila ¥+ Species ¥# mz WA Score¥ ¥ Score(RT) ¥ RTDiff w-8 Diff (opm) 41 Score (Lib) ¥+ Score (DB) ¥ Score (MFG) ¥+ NumS -
o . ] »
: /\ Chromatogram Results x || 1| M5 Spectrum Resuits x
(2 e 3 8B C[Ealoc LA sLP%%E Biae @By elEHaoc @ -n] % % | =l 3
x108 |+ESI TIC Scan Frag=125.0V sulfas_PosMS.d x105 | Sulfamethizole: +ES| Scan (0.309-0.373 min, 5 Scans) Frag=125.0V sulfas_PosMS.d Subtract o
1 0791 1325 1 4] 2710321 293.0140
59 0325 ([CIHION 02 52+H)+  (IC3 H10 N4 02 S2laNa)+ -
= JL o7 2 256.1731 70143 (CTBHIDNE Sk} =
0 1l 1 . '
DAD1 - A:Sig=272,16 Ref=360,100 sulfas_PosMS d x103 +ES| Scan (0.453-0.598 min, 10 Scans) Frag=125.0V sulfas_PosMS.d Subtract =
" (ICTOH9CI §
05
o | 25014 2721713
01 02 03 04 05 06 07 08 09 1 1.1 12 13 14 15 16 17 18 19 2 245 250 205 260 265 2/0 275 280 285 290 295 300 305 310 315 320 3B
Response vs. Acquisition Time (min) Counts vs. Mass-to-Charge (miz) -

Figure 71  Results of Chromatogram Peak Survey action when opening the sulfas_PosMS.d data file

14 Close the data file without saving ~ a Click File > Close Data File.
results. b Click No when asked to save results.
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3 Set up and run qualitative analysis methods using different workflows

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

In this task you set up a qualitative analysis method that contains a list of
actions to find and identify compounds. These include finding compounds
based on a selected algorithm, searching the database for compounds,
generating formulas for specific compounds and printing the compound
report.

You switch to the MS Target Compound Screening workflow to set up this
method. You can also set up this method using the Compound Automation
Steps section. You will also set up to run the compound automation in the
method when you open a data file.

The MS Target Compounds Screening workflow can only be used with LC/MS
data files.

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

Steps Detailed Instructions Comments

1 Open the sulfas_PosMS.d again. a Click Configuration > Configure for + Make sure the Load result data

Make sure that the method will Workflow > MS Target Compound check box is either clear or grayed
not perform any actions on the Screening. out.
data file when opening the file. b Click the Load workflow's default » The method Screening-Default.m is
Make sure the method is method button and the Load loaded when you switch to the MS
iiiexercise2.m. workflow’s default layout button. Target Compound Screening
Start with the MS Target ¢ Click the OK button. workflow.
Compound Screening workflow. d Click Configuration > User Interface  + If the MassHunter folder is not in
Configuration. the default location in the D: drive,
e Mark all of the check boxes, so all you will have errors in the method
options are available. when you switch to this workflow.
f Click the OK button. You can change the folder for the
g Click File > Open Data File. database to the appropriate
h Inthe Open Data File dialog box, select location.

sulfas_PosMS.d.

i Clearthe Run ‘File Open’ actions from
selected method and the Load Result
Data check boxes and click Open.

j Click Method > Open. Select the
iiiexercise2.m method.

k Click Open.

I Click No to save method changes.
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Task 3. Set up and run a method to automate compound identification

Set up and run qualitative analysis methods using different workflows 3

Steps

Detailed Instructions

Comments

2 Look at the automation steps for
finding and identifying compounds.
Tab the Method Editor window
in a convenient location.

3 Choose to search a database and
generate formulas for all
compounds.

Make sure you are finding
compounds by molecular
feature.

4 Make sure that new results will
overwrite previous results.

5 Test the automation process up to
this point.

6 Open these windows for viewing:
Compound List
Compound Identification Results
Make sure the windows are
displayed as in Figure 72
Review each list for each
compound (except for
Compounds 1 and 2).

a Inthe Method Explorer window, click
MS Target Compound Screening
Workflow > Automation.

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

¢ Close the Compound List window.

a Click the Analysis Options tab.

b Select Find by Molecular Feature.

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

d Mark the Generate formulas for each
compound check box.

e Click All compounds.

f Mark the Show only identified
compounds check box.

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

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

a (if necessary) Click View > Compound
List.

b (if necessary) Click View > Compound
Identification Results.

¢ Clear the Compound 1 and Compound
2 check boxes in the Data Navigator.
Or, you can clear the check boxes for
Compound 1 and Compound 2 in the
Show/Hide column in the Compound
List window

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

In this workflow, the Method Editor
is a floating window. You can either
leave it as a floating window or tab
it with another window, such as the
Data Navigator window.

A compound can be identified by
the Search Database algorithm, the
Generate Formulas algorithm, the
Search library algorithm or if the
compound was found using the Find
by Formula algorithm. If
MassHunter BioConfirm software is
installed, then a compound can also
be identified by the Match
Sequences algorithm.

See Exercise 1 Task 4 to learn how
to move windows on the main
screen.

The Compound Identification
Results window is tabbed with the
Chromatogram Results window in
Figure 72.
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Task 3. Set up and run a method to automate compound identification

Set up and run qualitative analysis methods using different workflows

Steps Detailed Instructions

Comments

7 Save the method to jiiexercise3, a From the top menu, click Method >

where “jii"” are your initials. Save As.
b Typeiiiexercise3.
¢ Click Save.

Agilent MassHunter Qualitative Analysis B.06.00 - pfhexercised.m

i File Edit View Find Identify Spectra Chromatograms Method Sequence Wizards Actions Configuration Tools Help
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all the blue triangles indicating
value changes in the opened
method to disappear.
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Figure 72

8 Set up the Compound Report for
this exercise.
If necessary, save the method.

Select Compound Report.

Make any changes you want.

Click the Templates tab.

(optional) Select
TargetCompoundScreeningReport.xltx
for the Compound report template.

If necessary, click the Save Method
icon in Method Editor.

a
b
c
d

Tabbed results from running compound automation identification steps

+ The default compound report
template for this workflow is the
“TargetCompoundScreeningReport.
xltx". The iiiExercise2.m method
that you loaded was started from
the default method for the General
workflow. You can select either
report template.
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Set up and run qualitative analysis methods using different workflows 3

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

Steps Detailed Instructions Comments

9 Set up the method to run the a Select MS Target Compound * You can also test these actions if
automated compound Screening Workflow > Automation > you want.
identification when the data file is File Open Actions.
opened Select all actions in the Actions to run

Save the method. list, and click the Remove icon, 3.
Select Compound Automation without
Report in the Available Actions list,
and click the Add button, _~ |
Click the Save Method icon in Method
Editor.

10 Close Method Editor, Method Click the Close button for Method + See Exercise 1 Task 4 to learn how

Explorer and Data Navigator. Editor, Method Explorer and Data to move windows.
Move the windows so they look Navigator.
like the layout in Figure 73. Move the windows so they look like
Close the data file, and do not Figure 73.
save results. Click File > Close Data File.
Click No when asked to save results.

11 Open the sulfas_PosMS.d data file Click File > Open Data File + Compounds 1, 2, 5, 6, and 8 are not
again to run the automated Mark the Run ‘File Open’ actions from found by the database search
compound identification. selected method check box. algorithm, but they do have

The results should look like the Click Open. formulas generated by the formula
results in Figure 73. Clear the Show/Hide check boxes for generation algorithm.
Hide Compounds 1 and 2 in the Compounds 1 and 2 in the Compound
Compound List. List.
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3 Set up and run qualitative analysis methods using different workflows

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

Steps Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis B.06.00 - pfhexercise3.m == (=30
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Figure 73  Results of automated compound identification when opening the sulfas_PosMS.d data file

12 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked to save results.
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Set up and run qualitative analysis methods using different workflows 3

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

In this task you set up a qualitative analysis method that contains a list of
actions to execute when you run the worklist. You learn to save the method
with both acquisition and qualitative analysis parameters, although you will
not actually do this in this task.

Starting in revision B.05.00 of the Data Acquisition software, you can use the
Data Acquisition software to automatically run a qualitative method from an
existing data acquisition method when you are running the data acquisition
method. See the online Help for Data Acquisition for more information.

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

Steps

Detailed Instructions

Comments

1 Load the sulfas_PosMS.d data file.
Open the method you saved in
Task 2.
Make sure actions are not run
when you open the file.
Restore the default window
layout.

o

To restore the default workflow, click
Configuration > Configure for
Workflow > General.

Click OK to continue.

Click File > Open Data File.

In the Open Data File dialog box, select
sulfas_PosMS.d.

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

Clear the Load result data check box.
Click Open.

Load the method iifExercise2.m.

In this task you are creating a
method that contains only
qualitative analysis parameters.

To create a worklist method from
this method, you must add
acquisition parameters to this
method in the acquisition program.
If you select Load worklist method
(assumingit's available) in the Open
Data File dialog box, the program
opens the data file using the
qualitative analysis part of the
acquisition method in the worklist
that produced the data file.

You can create a worklist method
with both acquisition and
qualitative analysis parameters by
saving the qualitative analysis
parameters to an existing
acquisition method.

You can also set up the method for a
complete analysis with the Analysis
Automation Steps. Then you would
remove these actions and add on
the Analysis Automation action.
You can do the same with
Compound Automation.
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3 Set up and run qualitative analysis methods using different workflows

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

Steps

Detailed Instructions

Comments

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

Set up the method to perform the
following tasks:
Extract the defined
chromatogram
Integrate and extract peak
spectra
Generate Analysis Report

Hint: Look under Worklist
Automation in Method Explorer.

a Inthe Method Explorer, select
Worklist Automation > Worklist
Actions to display the Assign Actions
to Run from Worklist section.

b Make sure that the following actions
are in the Actions to be run list in this
order:

Extract Defined Chromatograms
Integrate and Extract Peak Spectra
Generate Analysis Report

¢ If necessary, select each of these
actions from the Available actions list,
and click the Add button, _~__, to
move the selected action to the
Actions to be run list.

You can also double-click on the
selected action to copy it to the other
list.

d If necessary, select any actions in the
Actions to be run list that are not in
the list of actions mentioned, and click
the Remove icon 3¢ .

2 Method Editor: Assign Acions to Run from Workiist

i (B} Run Worklist Actions Now ~| 3} | ¥ ~ % | Method Items -

x

Available actions

Exract Peak Spectra A
Extract Defined Chromatograms
Integrate Chromatograms

Integrate and Exract Peak Spectra
Smooth Chromatograms

Generste Compound Report
Generate Analysis Repo

Find Compounds by Auta MS/MS

Find Compounds by Targeted MS/MS
Find Compounds by Melecular Feature
Find Compounds by Formula -

Actions to be run

A
Integrate and Extract Peak Spectra
Generate Analysis Report

(e

Figure 74

Method Editor with Worklist Actions section displayed
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Set up and run qualitative analysis methods using different workflows 3

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

Steps Detailed Instructions Comments
3 Save the method to iilexercise a To save the method, click Method > + After the acquisition parameters
2worklist.m, where “jii" is your Save As. have been added to this method in
initials. b Type iiiexercise2worklist.m. the acquisition program, you can
Close the program and do not ¢ Click Save. save it to the same name or a
save results. d Click File > Exit. different one.
e Click No when asked if you want to + When run from the worklist, this
save the results. method (with acquisition

parameters added) will acquire and
analyze data sequentially and
automatically. The actions in the
Actions to be run list in the
Worklist Actions section are run
automatically.
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ce0@® @ o0 Exercised
.“‘. Qualitative Analysis Wizards
o

PY Task 1. Run the Identify Chromatogram Peaks Wizard 126
° Task 2. Run Find Targets by: MFE + Database Search Wizard 133

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

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

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

You can also update these method editor sections in the Method Editor
window.

If you install BioConfirm, several other wizards are available. These other
wizards are discussed in the BioConfirm Familiarization Guide.

Each exercise is presented in a table with three columns:

¢ Steps — Use these general instructions to proceed on your own to explore
the program.

¢ Detailed Instructions — Use these if you need help or prefer to use a
step-by-step learning process.

¢ Comments — Read these to learn tips and additional information about each
step in the exercise.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

When you run this wizard, the program shows you all of the method editor
sections and other pages which affect the Chromatogram Peak Survey
without Analysis Report action. Then, when you click the Finish button, the
changes to the method are saved, and the Chromatogram Peak Survey

without analysis report action is performed.

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d data
file.

Make sure that the program will
not run any file actions when the
data file is open.
Make sure the method is
Default.m.
Make sure the window layout is
the default layout.

2 Start the Identify Chromatogram
Peaks wizard. Change the
parameters to delete previous
results.

b

Double-click the Qualitative Analysis
icon on your desktop.

In the Open Data File dialog box, select
sulfas_ PosMS.d,

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

If necessary, clear the Load result data
check box.

Click Open.

Click the Configuration > Configure
for Workflow > General command.
Click the Load workflow’s default
method button and the Load
workflow’s default layout button.
Click the OK button.

Click Configuration > User Interface
Configuration.

Mark all of the check boxes so all
options are available.

Click the OK button.

Click the Wizards > Identify
Chromatogram Peaks command.

In the Previous Results page, mark the
Delete all previous results check box.
Click Next.

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

* Asyou noticed in the previous
tasks, every time a change is made
to a method, a blue triangle appears
next to the change and in the
Method Explorer next to the section
which has changed.

» The wizard leads you through a
series of pages. You set the
parameters for the task on these
pages. Many of these pages are
duplicates of the sections and tabs
in the Method Editor window.

* Chromatograms, spectra, and
compounds are deleted.
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Task 1. Run the Identify Chromatogram Peaks Wizard

Qualitative Analysis Wizards 4

Steps

Detailed Instructions

Comments

3 Edit the Chromatogram Extraction
page. Change the parameters to
extract the BPC and the Signal A
chromatogram.

Identify Chromatogram Peaks

a Inthe Chromatogram Extraction page,

mark the BPC check box and the
Signal A check box.

b Select DAD1 from the Get Signal A

from list.

¢ Click Next.

-t A'
+# %+.  Chromatogram Extraction
n' "-

A Chromatograms. | BPC Exclusien | Delay Time

Chromatogram used to find mass spectra

@ TIC © BRC ® TWe © Signal A

Addtional chromatograms to extract

BFC A FITwe Signal A A
Chromatogram parameters

BPC miz range:

Get Signal Afrom | DAD -4

[ Previous |[ Mext ][ Finish ][ Cancel |

Figure 75

4 Edit the Chromatogram Integration
page. Change the parameters to
only integrate the four largest MS
peaks.

In the Chromatogram Integration page,
click the Peaks (MS) tab.

Mark the Limit (by height) to the
largest check box and enter 4.

Click Next.

+ The current method is changed

when you click Finish. In the
Method Editor, a blue triangle is
displayed when you make a change
from the values that are saved with
the method. However, a blue
triangle in the wizard means that
you changed the value in the wizard
from the current values in the
method.

The Chromatogram Extraction page in the Identify Chromatogram Peaks wizard

You can click the Finish button on
any of the pages in the wizard. The
current values in the method are
used when the wizard is run.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments
Identify Chromatogram Peaks =
Chromatogram Integration
Peaks (UV) | Integrate (ADC) | Peaks (ADC) I
Integrate (M) A Peks(MS) | integate(UV) | Sutabity (UV)
Fiteron
© Peak height @ Peak area
= counts
- % of largest peak
Areafiters
[[] Absolute area > 0000 counts
Relative area >= 1000 % of largest peak
Mascmum number of peaks
Limit (by height) to the largest A 4 A
[ Previous ][ Mext ][ Finish ][ Cencel |

Figure 76  The Chromatogram Integration page in the ldentify Chromatogram Peaks wizard

5 Review the parameters on the a In the Extraction Data Format page, + On the last page of any wizard, the
Extraction Data Format page. review the parameters. Next button is grayed out. You can
b Click Next. either finish the wizard or return to

a previous page.

Identify Chromatogram Peaks ==

Extraction Data Format

Chromatogram data format

® Centroid when available, otherwise Profile
@ Profile when available, othervise Centroid
@ Centroid only

© Profile only

Mass spectral data format

@ Centraid when available, otherwise Prafile
(©) Profile when availzble, ctherwise Centroid
@ Centraid only

@ Profile only

[ Previous |[ Nest [ Finish ][ Cancel |

Figure 77  The Extraction Data Format page in the Identify Chromatogram Peaks wizard
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Qualitative Analysis Wizards 4

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments

6 Editthe Mass Spectrum Extraction a Inthe Mass Spectrum Extraction page,

page to change the spectrum to select Spectrum at peak start for the
subtract from each peak to the MS Peak spectrum background.
spectrum at the peak start. b Click Next.

1 Tdentify Chromatogram Peaks @‘

: -:::- Mass Spectrum Extraction

A Peak Spectum | Peak Location | Charge Siate

Spectrato include

(©) At apex of peak

@ Average scans = 10 % of peak height
TOF spectra

Exclude if above 100 % of saturation

@ In the miz ranges used in the chromatogram

@ Anywhere

@ In these miz ranges 100.0000-2000.0000
Newver return an empty spectrum

Peak spectrum background

Ms [Spectrum at peak stant ~la

Time range:

[F] Also evaluate with no background

[ Previos | Mext ][ Fimsh ][ Cancel |

Figure 78 The Mass Spectrum Extraction page in the Identify Chromatogram Peaks wizard

7 Edit the Spectrum Peak a Inthe Spectrum Peak Identification
Identification page. Change the page, click Identify individual peaks in
parameters to search the database spectrum.
and generate formulas for all b Mark the Search a database for each
peaks. peak check box.

¢ Mark the Generate formula for each
peak check box.

d Click the All peaks button.

e Click Next.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps

Detailed Instructions Comments

Identify Chromatogram Peaks

=

Spectrum Peak Identification

Specirum Identiication

© Whole spectrum using library search

@) Identify individuzl peaks in spectrum

Maximum number of peaks to identify (per spectrum)
Search @ database for each peak A

Generate formula for each peak A

@ All peaks A ") Only peaks without database hits

%) No identification

[ Previous | Mest |[ Finish |[ Cancel |

Figure 79  The Spectrum Peak Identification page in the Identify Chromatogram Peaks wizard
8 Review the parameters on the

a Inthe Database Search page, review
Database Search page.

the parameters.
b Click the Next button.

Identify Chromatogram Peaks

Database Search
Search Crieria | Database | Postive lons | Negative lons | Search Resuits
Values to match
@ Mass
(©) Mass and retention time (retention time optienal)
(©) Mass and retention fime (retention time required)
Match tolerance
Mass 500 pom v
Retention time (0,100 minutes

[ Previess |[ Mewt ][ Finish |[ Cancel |

The Database Search page in the ldentify Chromatogram Peaks wizard
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Qualitative Analysis Wizards 4

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments
9 Edit the Molecular Formula a Inthe Molecular Formula Generation
Generation page. Change the page, click the Limits tab.
minimum overall score to 25. b Mark the Minimum overall score
check box.
¢ Enter 25 for the Minimum overall
score.

d Click the Next button.

Identify Chromatogram Peaks ==

. 2 4
s .
‘& %+ Molecular Farmula Generation

- T,

Alowed Species | A Limits

Limits on input masses

Mazximum neutral mass for which formulas should be 750, 0000
calculated:

Limits on results
Minimum overall seore o A

[£] Maximum MS mass error 7.5000 ppm
[[] Require DBE from 0.0 o |50.0
] Maximum number of hits 5

[ Previess ][ Met ][ Finish |[ Cancel |

Figure 81 The Molecular Formula Generation page in the ldentify Chromatogram Peaks wizard

10 Review the parameters on the a Inthe Match Scoring page, review the
Match Scoring page. parameters.
b Click the Finish button.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments
Identify Chromatogram Peaks =
Match Scoring
Cortrbution to overal score
Mass score 100.00
Isotope sbundance score B0.00
Isotope spacing score 50.00
Retention time score 100.00
Expected data variation
MSmass: 20 ma + 56 pom
MS isotope abundance: 75
MSMS mass: 5.0 mDa + 75 ppm
Retention time: 0115 min
Finish Cancel

Figure 82 The Match Scoring page in the Identify Chromatogram Peaks wizard

11 Review the results. * First, the changes to the method are * Note that when you click Finish, a
made to the current method. These blue triangle is added to the Method
changes are not automatically saved to Explorer window section and to the
the method on the disk. Method Editor window if the

» Then, the chromatogram Peak Survey changes from the wizard are
action is done. different from the changes on the
disk.

12 Save the method to jiiexercise4, a From the top menu, click Method > * Note that saving the method causes
where “jii" are your initials and Save As. all the blue triangles indicating
close the data file without saving b Typeiiiexercise4d.m. value changes in the opened
results. ¢ Click the Save button. method to disappear.

d Click File > Close Data File, and click
No when asked to save results.
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Qualitative Analysis Wizards 4

Task 2. Run Find Targets by: MFE + Database Search Wizard

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

Task 2. Run Find Targets by: MFE + Database Search

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d again.
Make sure that the method will
not perform any actions on the
data file when opening the file.
Make sure the method is
iiiexercisel.m.

2 Start the Find Targets by: MFE +
Database Search wizard. Change
the parameters to use the small
chromatographic molecules
algorithm.

b

Click the Configuration > Configure
for Workflow > General command.
Click the Load workflow’s default
method button and the Load
workflow’s default layout button.
Click OK.

Click Configuration > User Interface
Configuration.

Mark all of the check boxes so all
options are available.

Click the OK button.

Click File > Open Data File.

In the Open Data File dialog box, select
sulfas_PosMS.d.

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

Click Open.

Click Method > Open, select the
iiiexercisel.m method, then click
Open.

Click Wizards > Find Targets by: MFE
+ Database Search + MFG.

In the Find by Molecular Feature page,
select Small molecules
(chromatographic) as the Target data
type.

Click the Next button.

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

When you switch to a different
workflow, a new method is loaded,
a new window layout is loaded and
a new section is added to the
Method Explorer.

If you are prompted to save changes
to the method, click No.

This wizard can also run with other
workflows loaded.

* The MFE algorithm is modified

depending on the Target data type
that you select.
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4  Qualitative Analysis Wizards

Task 2. Run Find Targets by: MFE + Database Search

Steps Detailed Instructions Comments

Find Targets by: MFE + Database Search = MFG ==

Find by Molecular Feature

Mass Fiters | Mass Defect | Peak Fiters {MS/MS) | Resuits Advanced
Bdraction | lon Species | Chamge State | Compound Fiters

Bitraction algorthm
Targetdatatype | Small molecules (chromatographic)

Inpuit data range
[ Restrict retention time to. minutes

[ Restrict miz o miz

Peak fiters

m

Use peaks vith signal-to-noise >= [50
(Prefile specira only)

®) Use peaks vith height >= 100 counts
(Profile and centroid spectra)

[ mMet ][ Finish ][ Cancel |

Figure 83  The Find by Molecular Feature page in the Find Targets by: MFE + Database Search + MFG wizard

3 Edit the Filter by Mass List page. a Inthe Filter by Mass List page, mark + This page of the wizard contains a

Change the minimum overall score the Filter mass list check box. single tab from the previous page of
to 25. b Select Include only these mass(es). the wizard. In this task, it is very
¢ Click the Database button. important to filter the mass list.
d Select the default.csv file. * You can instead select the example
e Click the Next button. database, default.csv.

134 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Task 2. Run Find Targets by: MFE + Database Search

Qualitative Analysis Wizards

4

Steps

Detailed Instructions

Comments

Find Targets by: MFE + Database Search + MFG

=

Filter by Mass List

Mass filters

Filter mass list 4 5.000 ppm

[include eniy these mass(es) -

Source of masses
(© These masses:

271.0800, 285.0200, 2

(type 2 comma-separated list of masses like 1421012, 253.4003)
© Database A
C:\MassHunter\PCDL\defaultcsv D

[P ][ ten |

Finish | Cancel |

Figure 84  The Filter by Mass List page in the Find Targets by: MFE + Database Search + MFG wizard

4 Review the parameters on the
Search Database page.

a Review the parameters.
b Click the Next button.

Find Targets by: MFE + Database Search + MFG ==
Search Database
[ Scoring | Search Mods I Search Resuls
Search Ciiteria |  Database |  Peaklmis | Postivelons Negative lons
Values to maich
©) Molecular formula
@ Mass
(©) Mass and retention time (retention time optional)
") Mass and retention time (retention time required)
Maich tolerance
Mass 500
Retention time  [0.100 minutes
[ Previous |[ Mext J[ Finish ][ Cancel |

Figure 86 The Search Database page in the Find Targets by: MFE + Database Search + MFG wizard
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4  Qualitative Analysis Wizards

Task 2. Run Find Targets by: MFE + Database Search

Steps

Detailed Instructions

Comments

5 Edit the Generate Formulas page.
Change the minimum overall score
to 25.

a Click the Limits tab.

b Type 25 as the Minimum overall
score.

¢ Click the Finish button.

Find Targets by: MFE + Database Search + MFG =]
byt
-« W Generate Formulas
St
Alowed Species| A Limts | Charge Stste | Sooing |
Limits on input masses
Mazimum neutral mass for which formulas should be  750,0000
calculzted
Limits on results
Minimum overall score P A
[T Maximum MS mass error 7.5000 ppm
] Require DBE from o [500
] Masimum number of hits

Figure 86

6 Review the results in the
Qualitative Analysis program.

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

8 Close the data file without saving
results.

+ Areportis not generated.

* You can review the results in the
Compound List window and in the
Compound Identification Results
window.

a From the menu, click Method > Save
As.

b Type iiiexerciseb.m.
Click Save.

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

The Generate Formulas page in the Find Targets by: MFE + Database Search + MFG wizard

+ Note that saving the method causes
all the blue triangles indicating
value changes in the opened
method to disappear.
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Y'Y ) @ o ¢ Exerciseb

Analyzing Data Files acquired in All
°. lons MS/MS Mode

Task 1. Run Find by Formula on data file with structural isomers 138

Task 2. Run Find by Formula on data acquired in All lons MS/MS
mode 144

Task 3. Review results in Compound Details View 148

The 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.

Task 1 shows you how to generate results when you have structural isomers.
One way to distinguish structural isomers is using retention times.

Task 2 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.

Task 3 shows you how to use the Compound Details View to review the results
after running the Find by Formula algorithm with fragment confirmation
enabled. One of the new features is the Coelution plot which 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 1. Run Find by Formula on data file with structural isomers

Task 1. Run Find by Formula on data file with structural isomers

Steps

Detailed Instructions

Comments

1 Openthe AIM_3CE(0-20-40).d
data file.
Use the General workflow.

2 Review the Find by Formula -
Options section.
For this data file, select the
PestMix_AIM_PCDL_SP1.cdb
library.

a
b

Click File > Open Data File.

Select AIM_3CE(0-20-40).d and click
0K.

Click View > Configure for Workflow
> General.

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

Click the Range Select tool.

In the Method Explorer window, click
the Find Compounds by Formula >
Find by Formula - Options section.
Click the Formula Source tab.

¢ Click Database as the Source of

- - T a o

formulas to confirm and select
PestMix_AIM_PCDL_SP1.cdb.
Mark the Automatically increase for
isomeric compounds check box.
Click the Positive lons tab.

Mark the +H and +Na check boxes.
Click the Results tab.

Mark the Extract EIC check box.
Mark the Extract cleaned spectrum
check box.

Mark the Include structure check box.

Click the Result Filters tab.

Clear the Only generate compounds
for matched formulas check box.
Click the Fragment Confirmation tab.
Clear the Confirm with fragment ions
check box.

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

+ 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.

+ Asyou 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.

* Ifyou do not mark the Automatically
increase for isomeric compounds
check box, then the Compound List
table does not contain information
on all isomers for each compound in
the table.

+ For this first time that you find
compounds by formula algorithm,
do not confirm with fragment ions.
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Analyzing Data Files acquired in All lons MS/MS Mode 5
Task 1. Run Find by Formula on data file with structural isomers
Steps Detailed Instructions Comments
3 Run the Find Compounds by a Click the Find > Find Compounds by  + Two of the formula could not be
Formula algorithm. Formula command. confirmed. The Name for each of
b Close the Method Explorer and these formula is shown in angle
Method Editor windows. brackets. “Cpd 10: < Chloropropham
¢ Close the Chromatogram Results (Chlorpropham)>" and “Cpd 11:<
window. Monolinuron (phenylurea)>" were
not confirmed with the current
parameters.
4 Review a Click on Cpd 10: <Chloropropham> * For Cpd 11, the Score (mass) is
Cpd 10: <Chloropropham>. (Chlorpropham). good (over 95%), but the Score (iso.
This compound was not found. b Expand the Compound List table to abund) and Score (iso. spacing)
Cpd 11: < Monolinuron show two levels of the table for Cpd are zero. So, the Score (MS) is
(phenylurea)> also was not 10. The Score (mass) is not set. lower than the limit set on the
found. ¢ Click on Cpd 11: <Monolinuron Result Filters tab. Thus, the
(phenylurea)>. compound was not qualified.
d Expand the Compound List table to + This compound does not have any
show three levels of the table for Cpd spectra associated with it, so the
11. MS Spectrum Results window still
shows the results for the previously
selected compound.
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5  Analyzing Data Files acquired in All lons MS/MS Mode
Task 1. Run Find by Formula on data file with structural isomers

Task 1. Run Find by Formula on data file with structural isomers

Steps

Detailed Instructions Comments

Sort by Dt ke

-] AIM_ICE(D-20-20) 4
=[] User Chromatograms
[l = TIC San
1 User Specern
[F) Background Sosctra
=[] Compounds
4] ] Cpd 1. Adrazine-desetiyl-dessscpromd
1§ [i7] Cpd 2: Fenuron (N.N-Dimethyd-N-phenlures)
|| Cpd 3 Crisidine
[ Cpd 4. IPC | Progham
) || Cpd 5: Arazine desethd (Desetharazing)
41 ] Cd . Simazine
[ Cod 7: Metamitron
1 [f| Cpd B Isogenturcn.
141 [ G 3: Chlortoluron (Chioretcluron)
@ [Zicpa 0 d’:'ﬂomn-whm (Chieprogbams

@ [ Ced 12: Mesribuzin

- [f| Cpd 13: Atrarine

141 ] Cid 14: Melbabenztivazuron
T[] Cod 15: Metaxuron

i [ Cpat 16 Sebulidazne

1 [7] Cd 17: Terbuslazine (TERBA)
# [f] Crd 18: Proparire:

141 [ Cd 19 Do

W [ Cod 20: Cyanazine (Fertrol)
i1 [ Cpd 21 Tertusryn

1 [3] Cpd 22 Promesryn

) [yf] Cpd 23: Linuron

41| Cid 24 Melobromuron

) [i7] Cod 25: Metazachlor

1 || Cpd 26 Meselachior

41 [ Cid 27 Chiormuren:

1) Matched Sequences

Showide P Cpd' VR 1D Soace W Naime ¥  Famls Ve RTVS Score ¥R Flag Severity (Tg) ¥ Flags (Tg) ¥ miz 75 Mas—
w Wl 3 FEF Simazire cTmizans| ssM|  mm| Pass 2020058 200
* w7 T FEF Matamitron CIDHIDNS D s »ar Fass 308 206
L] 7] B Fir loporon | CIZHIBNZ0O| 663 5943 Fass R
i 7] 3 FOF | Chiorolurce (Chiorotolurer)| CTOHIICINGO| 6.328) %624 Pass | 2350801 20
& i CHcrprepham (CHerprepham)s s EIC pesha
ot - r 3 2
Best V4 ID Soerce Vo Name V4 Fomula T4 Score 74 Score (RT) V4 Score (Tgl) T4 AT Dif ¥4 RT(Tg) ¥4 Species T4 mz
(=0 | FBF| <Monckenaron (phenyluea_| CHHITCING| 6308 | 6305 | 6.574| (Mo (Mea)e| 2150569 23
miz T4 Species W4 Score (MS) T T Score (mass) T4 Score (iso. sbund) T4 Score (s, spacing) T4 Heght T4
@ 50583 | (Mo | 4548 95,46 | 0| o) 7Rasba
& T70a21]  [MeNa)e ) 7a3] o] x| 4156
) m | 0
%
{ a@
150 155 160 165 170 175 180 105 150 mamaﬂsmz|smzxmmanmm&mxszmmmxsmaammm
Counts vs. Mass-to-Charge (miz) -

Figure 87  Review results when compound not found
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Analyzing Data Files acquired in All lons MS/MS Mode

Task 1. Run Find by Formula on data file with structural isomers

Steps

Detailed Instructions

Comments

5 Review the results for Cpd 7:

Metamitron.

This compound was found.

In the Data Navigator window, click
Cpd 7: Metamitron.

Expand the results in the Compound
List window to show the first three
layers in the Compound List table.
Review the Score (Tgt) value.

* You can change the columns that

are shown by using the shortcut
menu.

The overall Score (Tgt) value is
composed of the Score (MS) and
the Score (RT).

Score (MS) is composed of the
Score (mass), Score (iso. abund),
and Score (iso. spacing) values.

gwwmwm-um =

u@
 File Edt View Find ldenbfy Spectn Chromatograms Method Wizands Acbors Configurabon Teals Help -
NN WL PETE Ml EREI [l B = A @l s o Sk B G| B]%5 5 & s [ Moigotorview | Compound Detals View
ik Date i 2 G Comprendlint %
[t e i e | y shoi columes |19 8 4 &&l 3.9
" '{J:ﬁg,ﬁ'—'m J,m ‘ﬁmHlﬂr % Cpd” ¥+ ID Source ¥4 W4  Fomuln 7o RT 74 Score 740 Flag Severity (Tgl) T4 Flaga (Tgt) 79 miz T4 Mas T4 mmf
© @i« TIC Scan D & 3 FeF Sinazine CiHIZCING| 5564 933 Fass 202.0853 | 201.0785

Messmiion  CIOHIOMAO 3570 wBn 2000531 202085
PR B g pe— ) Hurrm T Fomds T Scoe T8 Scon (71 T8 Soom (158 T T  Spees TE Ta Ol
& FeF Metaitron| C10HIONAO 1.7 100 3973 (MeHle (Mebge| 2030831 2250771 =
vt W1 Species WO Score (M) ¥ W41 Seom (masa) W4 Scom (180 sboed) T2 Sears (50 pach
T 03,0831 (MeH}~ .07 036
BEWTI|  (Mebigl| 6431 335
ShawHide £ Cpd’ T8 1D Souce 7 Narme T Fomua T RITH Soe TS Flag Seventy (Tg) T Flags (160 T2 miz T Mess T+ T O
[t [ FEF lsoproturon | C1ZHIBNZO| 663 9923 Fass 2071497 205.1424
41 [ Cpd & Chiaetnluren (Chinroslur * 7 L) FEF Chlortnluren (Chinrsteluron)| CIDHIACINZO| &30 Loy Fass 2[061 | 20T
il [ Ced 10 sCtlecoprapham (Chior 10 FEF “CHuropropham (CHerprophamiz | CI0HIZCINOZ Erur| Ao EIC posks -

oo somyeEa00 o[RS A N 2

2109 |Cpud 7. Metamitron. « FEF Spectiom (3.960-4.011 mn) AIM_3CE((-20-40)4 Subtisct

025
|

150 155 160 165 170 175 100 185 190 195 200 205 210 215 o 25 200 25 M0 M5 250 255 X0 AS L0 25 40 A4S X0 X6 o 25 20
Courts va. Mass--Charge (miz)

Figure 88  Find by Formula results in the Data Navigator, Compound List, and MS Spectrum Results windows.
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b  Analyzing Data Files acquired in All lons MS/MS Mode

Task 1. Run Find by Formula on data file with structural isomers

Steps

Detailed Instructions

Comments

6 Review the results for Cpd 18:

Propazine.
Propazine has the same
formulas as Cpd 16:
Sebuthylazine and Cpd 19:
Diuron, so they are structural
isomers.
You can manually select a
different isomer.

a Inthe Data Navigator window, click

Cpd 18: Propazine.

Expand the results in the Compound

List window to show the first two

levels in the Compound List table.

¢ Click View > Chromatogram Results.

Review the Score and the Score (RT)

values for this compound.

e Review the Flags (Tgt) value. For
structural isomers, it is set to
“multiple IDs".

-

(=9

+ The Find by Formula algorithm can
distinguish between structural
isomers if the mass and retention
time are available in the database
and used in the algorithm.

* MS/MS information can help
distinguish between structural
isomers, also.

* The Score (RT) value is clearly
higher for the compound Propazine,
so that is the reason that Propazine
was selected as the Best hit.

I@Cnmpmnll[xl x
Automatically Show Columns | lﬂ%] | (’g sﬂ | % % \\ ﬂ L
Show/Hide + Cpd’ ¥+ ID Source 7+ Name: T4a  Fomus ¥ RTV+ Score 7 Flag Severity (Tat) 78 Flags (Tot) 78 miz T+ Mass ™
ES (@] | 18] FBF Propazine | COHIGCINS[ 7.363 98,84 Information | multiple IDs | 2301172 22
Best 74 ID Source ¥8 MName Y8 Formula W8 Score W8 Score (RT) ¥R Score (Tgf) ¥R RTDif v& RT (Tat) ¥R  Species T miz
& FEF Propazine| CIHIECING| 9884 100 98.84 0 7.363| (MeH)= (M=Ns)=| 2301173262,
] FBF|  Terbuthylazine (TERBA)| COH1ECING| 8102 4475 8102 0108 7486| (M+H)+ (M=Nz)=| 2301173252
B FEF Sebuthylazine| CSHIGCING 6659 004 659  -0.323 7686| (M+H)= (M=Nz)=| 2301172252,
Show/Hide -+ Cpd’ 7+ ID Source ¥+ Mame TR Formula 7+ RT 7+ Score T+ Flag Seventy (Tgt) T Flags (Tgl) ¥R mlz T4+ Mass E_
| = | 19| FEF Diuron| CIHIOCIZN20| 6664 9325 Pass 2330248 2320
™ 20| FEF Cyanazine (Fortral) | COHI3CING| 5694 9854 Pass 263.0787) 2400 .,
[ 3
Achmmzlngmﬂmll: x
2o 38 EH ¢ [%RAD e 1o DA S [%R]% % B S M =
%105 Cpd 18: Propazine: +ESI EIC(230.1167, 232.1139, 252.0986, 254.0958) Scan Frag=135.0v AIM_3CE(0-20-40).d i«
5 e 5 “‘ 2 n 2
25 | | ||
o 40—
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 & 85 9 85 10 105 1 115 12 125 13 135 14 45
Counts vs. Acquisition Time (min) -
111 MS Spectrum Resulis x
2ot QB Ao e 1 ol[m|FEQIR% % E =3
%105 Cpd 18: Propazine: + FBF Spectrum (7.337-7.402 min) AIM_3CE(0-20-40) 4 Subtract &
3 .
A (i f 2
1 | e
(i} L1
150 155 160 165 170 175 160 185 190 195 200 205 2f0 215 220 225 230 235 240 245 250 255 260 265 270 275 260 285 250 295 300 305 3l |
Counts vs. Mass-to-Charge (m/z) -
Figure 89  Reviewing results for structural isomers such as Cpd 17: Propazine.
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Analyzing Data Files acquired in All lons MS/MS Mode 5

Task 1. Run Find by Formula on data file with structural isomers

Steps Detailed Instructions Comments

7 Save the method to /iiAll_lons1, a From the top menu, click Method > » Note that saving the method causes
where “jii" are your initials and Save As. all the blue triangles indicating
close the data file without saving b Type iiiAll_lons1.m. value changes in the opened
results. ¢ Click the Save button. method to disappear.
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144

Analyzing Data Files acquired in All lons MS/MS Mode

Task 2. Run Find by Formula on data acquired in All lons MS/MS

mode

Fragment Confirmation is only possible on data files that are acquired in All
Ions MS/MS mode. These data files have spectra that are acquired with low
energy (either Fragmentor voltage or Collision Energy) and spectra that are
acquired with high energy. The spectra from the high energy channel are
labeled HighE.

Fragment confirmation first selects known fragment ions for each of the target
compounds from their MS/MS spectra in the pesticides library or from the
HighE spectrum if no library spectrum is available for the compound. You can
select to always use the HighE spectrum. Then, it confirms whether or not
those fragment ions can be seen with appropriate signal-to-noise and with the
retention time difference within the tolerance. Finally, the algorithm confirm
those fragment ions show the same elution profile as the precursor ion.

This data file has two high energy channels available. The Collision Energy is
set to 20 and 40 Volts for different spectra because not all compounds show
proper fragments at the same Collision Energy.
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Analyzing Data Files acquired in All lons MS/MS Mode 5

Task 2. Run Find by Formula on data acquired in All lons MS/MS mode

Steps

Detailed Instructions

Comments

1 Run the Find Compounds by
Formula algorithm with Fragment
Confirmation.

Fragment Confirmation uses
information from the high energy
(High-E) channels

Complete the steps in “Task 1. Run
Find by Formula on data file with
structural isomers” on page 138.
Click the Fragment Confirmation tab
in the Find by Formula - Options
section in the Method Explorer.

Mark the Confirm with fragment ions
check box.

Click the Spectral library if spectrum
available, otherwise use average
fragment spectrum button.

Review the parameters for the
Fragment ion EIC qualification
settings. Enter 90 for the Coelution
score.

Review the parameters for the
Fragment ion confirmation criteria.
Click the Minimum number of
qualified fragments and enter 1.

 [5 Method Editor: Find Compounds by Formula - Options

i (») Find Compounds by Formula ~| {3} | ¥ - (4 -| Methodltems ~ | (= 13§

| A FomuaSource | FomuaMatchng | Postivelons |
\

Negative lons

Scong | A Resuts | A ResutFiters |

Search fragmert ions
Confirm with fragment ions 4

Fragment ion source

& Spectral library if spectrum available, ofhenwise use average
2 fragment spectrum

) Use average fragment spectrum
Number of most abundant ions from spectral 5
library

Mumber of most sbundant ions from average 7
fragment spectrum

Fragment ion EIC qualfication setiings
RTdifference  +-  g1g min. of precurser icn
SiN ratio 3= 500

Coelution score  >= 30

Fragment ion confirmation criteria

@ ifinimam number of quaiified fragments | 1

) Minimum percent of qualified fragments 7

A Fragment Corfirmation

Figure 90
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The Find Compounds by Formula > Fragment Confirmation tab

» The Fragment ion source can be

either the MS/MS spectra in the
PCDL library or the fragment
spectrum from the high energy
channels in the data file.

If it is the fragment spectrum, it is
the average fragment spectrum
across the elution profile of the
precursor ion.

The S/N ratio is supposed to be at
least 5.

If you click the Minimum percent of
qualified fragments button and the
Number of most abundant ions
from spectral library 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%)
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5  Analyzing Data Files acquired in All lons MS/MS Mode

Task 2. Run Find by Formula on data acquired in All lons MS/MS mode

Steps Detailed Instructions Comments
2 Run the Find Compounds by + Click Find > Find Compounds by » Fragment confirmation looks at
Formula algorithm. Formula. overall retention time,
» Click the [} button in the Method signal-to-noise and coelution score.
Editor window.

Right-click the Method Editor window
and click Find Compounds by Fermula.

3 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 first compound does not have a

b Use the shortcut menu to add and PCDL spectrum, so it uses the
remove columns from the table. average fragment spectrum from

¢ Review the Fls Eval. column. the data file. The number of

d Review the Fls Conf. column. fragment ions evaluated is 7.

e Review the Fls Conf. % column. » The number of fragment ions

f Review the values in the Flags (Tgt) evaluated for the structural isomers
column. is also greater than 5.

» The Flags (Tgt) column shows the
combined result from both the
information from the low energy
channel and from the MS/MS
information from the high energy

channel.
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Figure 91  Compound List window with three new columns for fragment ions
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Analyzing Data Files acquired in All lons MS/MS Mode 5

Task 2. Run Find by Formula on data acquired in All lons MS/MS mode

Steps Detailed Instructions Comments
4 Review the other levels in the + Expand the Compound List table for » Two fragment ions Qualified. The
Compound List table. compound 2. 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.
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Figure 92 Compound List table including the Fragment lon table

5 Save the method to jifAll_lons2, a From the menu, click Method > Save
where “iii" are your initials. As.
b TypeiiiAll_lons2.m.
¢ Click Save.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS 147



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

Task 3. Review results in Compound Details View

The Compound Details View allows you to look at just one data file and to look
at the individual compounds in that data file. In the Compound Details View,
you can visually see how well fragment ions coeluted in the Coelution Plot.

Task 2. Review Fragment Confirmation results in Compound Details View

Steps

Detailed Instructions

Comments

1 Switch to Compound Details View.

15 Agiterst MassHuntes Qualitative Analysis BOG.00 - phAll foralm

Complete the steps in “Task 2. Run
Find by Formula on data acquired in All
lons MS/MS mode” on page 144.
Click the B Compeund Details View button
in the main toolbar.

Switch to different compounds in the
Compound List window. You can click
the arrow buttons in the Compound
List toolbar, or click each row in the
Compound List window, or press the
arrow keys on the keyboard.

» Compound Chromatogram Results

window shows individual ion traces
for each fragment ion and the
Coelution Plot.

Compound MS Spectrum Results
shows the spectrum from the low
energy channel.

The Compound Fragment Spectrum
Results window shows the average
spectrum across all of the high
energy channels.
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Figure 93
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The Compound Details View

Courits vs. Mass-te-Charge (m/z)
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Analyzing Data Files acquired in All lons MS/MS Mode 5

Task 2. Review Fragment Confirmation results in Compound Details View

Steps Detailed Instructions Comments
2 Review the results for Cpd 3: a Click Cpd 3: Crimidine in the + Four out of five fragment ions are
Crimidine. Compound List window. qualified for this compound.
b Review the Coelution Score, the CE, » The signal-to-noise (SNR) values for
the Flags (Fls), and the SNR columns four of the five fragment ions is
in the Compound Identification Results 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. Results window contains the

cleaned Find by Formula spectrum
(annotated with the formula and the
adduct ion) and the raw spectrum.
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Figure 94 Compound List window with three new columns for fragment ions
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b  Analyzing Data Files acquired in All lons MS/MS Mode

Task 2. Review Fragment Confirmation results in Compound Details View

Steps Detailed Instructions Comments
3 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 spacing) values.
Results window for compound 2. » The Score (Tgt) is 99.85 based on
¢ Review the result for Score (MS). the Score (RT) and the Score (MS).
d Review the Coelution Score values + This compound is qualified to be set
which are over 99 % for the two up for a targeted analysis on a TOF
Qualified fragment ions. The Coelution or Q-TOF system with fragment ion
Score does not directly affect the confirmation in the Quantitative
Score (Tgt) value. Analysis program.
{EHC ion Resulls: Cpd 2- F [l x

: B Automatically Show Columns | [ | Gl 5l | @, &8 \

D Techniques Applied 4

0 100] (M+H)=

The fragment ion 95.0615 is not
labeled because the spectrum is not
zoomed in around that peak.

The spectrum is an averaged
spectrum which is composed of the
two CE values: 20 and 40 volts.

o [ IS
Best # Name + Formula® mz = Mass (DB) = Mass+ Mass (Tgf) = Diff (ppm) & Score (Tg) = RT -8 RT (Tgt) ® RT Diff 4 Score (RT)+ Species #
= | | Fenuron (K.N-Dimethyl-N-phenylures)| CSH12_| 165.1 164.035| 164.0 164,085 06! 99.85| 4076 4076
mz 4 Species + Height & Score (MS) 4+ Score (mass) # Score (iso. abund) = Score (ise. spacing) =
165.1024 (M+H)+ 3207629 9.78 999 9974 955?‘
187.0856 | (M+Na)+ a4 67.56 87.66 79.28 1323‘
miz Coelution Score ® CE+ Flags(Fls) + Height® SNR-+ RT +# RT Diff =
72.0444 996 20, Qualified| 321101| 1025 4083 0.006
46.0651 EIC with zero abund
77.0386 992 40 Qualified | 226395 83| 4083 0.006
56.0131 Low S/N ratio| 85854 25| 407 0.006
440435 EIC with zero abund
Figure 95 Compound List table including the Fragment lon table
4 Review the results in the a Click the [§ button in the Compound  *
Compound Fragment Spectrum Fragment Spectrum Results window.
Results window. b Zoomin to the m/zrange 30 to 190.
Observe the qualified fragment ions .
are annotated in green.
G| Compoand Fragment Spectrum Resus. x

(631 o P e P e R

2104 |Ced 2: Fenurcn (NN-Dimathyl-N-ghenylurss): +E5I HighE Scan (40294 240 min. 4 Seaes) AIM_3CEID-20-40).d AvgCE
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Figure 96 Compound Fragment Spectrum Results window
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Analyzing Data Files acquired in All lons MS/MS Mode 5
Task 2. Review Fragment Confirmation results in Compound Details View
Steps Detailed Instructions Comments
5 Review the results in the a Click the jg button in the Compound + EIC-Fragis included in the title for
Compound Chromatogram Results Chromatogram Results toolbar. each of the fragment ion
window. b Click the & button. chromatograms; these EICs are
¢ Scroll through the EIC for each of the extracted from the best Collision
fragment ions and the EIC from the Energy voltage channel.
precursor ions. + In the graph of the overlaid
d Click the jg button in the Compound chromatograms, you can visually
Chromatogram Results toolbar to see that the chromatograms are
show the Coelution Plot pane. coeluting which is also reflected in
e Click the 74 button to overlay the the high Coelution Scores.
chromatograms. + The Coelution Score compares
f Click the %; button to scale the retention times of the fragment ions
chromatograms. and the precursor ion, the peak
g Inthe legend, find the color that width and the peak symmetry.
identifies each of the fragment ions + The ion ratio across the majority of
and the EIC for the precursor ions in the chromatographic peak should
the Coelution Plot pane. 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.
27 Compound Chromatogram Results :g (7 Compound Chromatogram Resuls d
Lo : L?.Ef‘mgﬂﬂf‘?f:’ziz 3 In the Coelution Plot, the black < T 2@ aalElHLe wEy ‘i.
s e b 1245 SR D7) = line drawn at 1 shows the value o
1 L that a perfectly coeluting peak 3% e | fam\ S
Dzr J - - has. Each of the other five lines 39 295 nEou:;Ei!’.J'q;s] mﬁj.i.m:'%mé{fm) 43 435
o [ ER R ey meerite || Shows the abundance ratio of the ™ =
normalized fragment ion to the =
: precursor across the time range Dl
0 of the precursor. The green area
¥ oo a s tmemn _-|  shows you the confidence area. 2 et Frogmont Frocuroron e Acuisien T (i)
Figure 97 Compound Chromatogram Results window
6 Close the data file and return to a Click File > Close Data File.
Navigator View. b Click the B3 Navigaterview button in the
main toolbar.
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5  Analyzing Data Files acquired in All lons MS/MS Mode
Task 3. Review results in Compound Details View
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Work with windows

When you first open the Qualitative Analysis program, you see four windows in the
default layout: Data Navigator, Method Explorer, Chromatogram Results and MS
Spectrum Results. You can switch between the Navigator View and the Compound
Details View.

You can bring up seventeen other windows in the Navigator View using the
View menu:

154

Method Editor - allows you to edit method parameters separated into
different tabs

Spectrum Preview - allows you to quickly scan the spectra in a data file
MS Spectrum Results - shows the MS and MS/MS spectra

Difference Results - shows the difference results after a library search
Deconvolution Results - shows the deconvoluted spectra

Deconvolution Mirror Plot - shows two deconvoluted spectra in mirror
image

UV Spectrum Results - shows the UV spectra - only available for LC/MS data
Integration Peak List - shows the integration results in a table

MS Spectrum Peak List 1 - shows the peak table for the first spectrum
selected

MS Spectrum Peak List 2 - shows the peak table for the second spectrum
selected

MS Actuals - shows acquisition information for the highlighted spectrum

Compound List - shows the compounds that are found using one of the Find
Compounds algorithms

Compound Identification Results - shows the identification information for
the selected compound

Spectrum Identification Results - shows the identification information for
the selected spectra

MS/MS Formula Details - shows a table containing possible formulas
calculated for fragments seen in an MS/MS spectrum

Structure Viewer - shows the structure associated with the current
compound or spectra

Sample Information - shows information about the highlighted data file

Sequence Editor - allows you to edit a method sequence
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You can also display three tool windows which are displayed when you start
using the associated tool:

¢ Formula Calculator
¢ Mass Calculator

¢ Recalibrate

Window Icons in the Main Toolbar

You open and close the windows with these icons on the main toolbar. Additional
icons are available when the MassHunter BioConfirm software is installed.
Commands in the View menu can also be used to open these windows.

Data Navigator

Cig, |
i | % @ Method Editor

Method Explorer

A mmJ-ﬂr“«W
| ill ]

Chromatogram Results

Spectrum MS Spectrum Difference  Deconvolution  Deconvolution
Preview Results Results Results Mirror Plot
Integration Peak List | | " MSActuals
MS Spectrum MS Spectrum
Peak List 1 Peak List 2
| Sequence
- 1 .
Compound List Editor
0D 5 e & | Bt
Compound Spectrum MS/MS o
Identification Identification Formula Structure Sample .
Results Results Details Viewer Information

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS$S 155



Work with result data in Data Navigator

Data Navigator window and tools

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

: BA Data Navigator x
= H - -
St by Data Fie = Linked Navigation Icon
=[] sulfas_PosMS.d
=[] User Chromatograms

[@f +TIC Scan
=[] User Spectra

[@lult + Scan (0.303-0373 mi) Sub When activated (default), highlighting a
[#]ulw + Scan (0.502-0.582 min) Sub . . . .
[l + Scan (0.775-0.838 min) Sub chromatogram in Data Navigator also highlights

[ ulu +Sean (12081272 ) Sub . .
e the corresponding spectra. The corresponding

&t . chromatogram and spectrum graphic results are
o b also highlighted. Linked Navigation only works if
B - T MStal) you have used the Integrate and Extract Peak
Spectra menu item from the Chromatograms
Menu or have run any of the Compounds

algorithms.
Check Mark Tools
| % Data Navigator x
Sort by Type -
S o Single check mark — Marks check boxes of all
Pest- STD 200 MRM.D . .
Pest Sirawb-01 SFIKED 1 ppb - 1 ul inj.D hlghllghted data.
£ [7] User Chromatograms
JEARY -+ TIC Scan— Pest - 200 Scan D |
STENE 5 S mn Dual check marks, one gray — Marks check boxes
+TIC MRM (™ -> ) - Pest Strawb-01 SPIKED 1 ppb- 1 . .
2 7] User Soecra of highlighted data and clears the other check
[#]1ly + Scan (8.300 min) - Pest - 200 - Scan.D
P con (16,506 mn) - Feat- 200 SoarD | boxes.

+ Scan (20,895 min) - Pest - 200 - Scan.D
ground Spectra

Dual check marks — Marks all check boxes.

Chromatograms and spectra are displayed when
their check boxes are marked.
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Perform operations on the chromatogram

You can perform the following operations on the whole chromatogram or on a
selected region of the chromatogram by using the menu items:

Action

Menu Item

Change peak labels in chromatogram
Extract a chromatogram

Extract defined chromatograms
Integrate the chromatogram
Integrate and extract peak spectra

Integrate and Deconvolute Peak Spectra

Smooth the chromatogram

Subtract any chromatogram

Calculate Signal-to-Noise

Find compounds from auto MS/MS data

Find compounds from targeted MS/MS
data

Find compounds for MS(1) data
Find compounds for GC/MS data

Find compounds for MRM data
Find compounds by integration results

Find compounds that match specific
formulas

Configuration > Chromatogram Display Options
Chromatograms > Extract Chromatograms
Chromatograms > Extract Defined Chromatograms
Chromatograms > Integrate Chromatogram
Chromatograms > Integrate and Extract Peak Spectra

Chromatograms > Integrate and Deconvolute Peak
Spectra

Chromatograms > Smooth Chromatogram
Chromatograms > Subtract Any Chromatogram
Chromatograms > Calculate Signal-to-Noise
Find > Find Compounds by Auto MS/MS

Find > Find Compounds by Targeted MS/MS

Find > Find Compounds by Molecular Feature

Find > Find Compounds by Chromatogram
Deconvolution

Find > Find Compounds by MRM
Find > Find Compounds by Integration

Find > Find Compounds by Formula

Select range operations from shortcut menu

When you have selected a chromatographic range, you can also extract a spectrum
and extract a spectrum to background, in addition to the operations mentioned

above and others not mentioned.
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1 To access these operations, click the Range Select tool (?Hk) in the

Chromatogram Results toolbar.

2 Click at the point where you want to start the range, drag the cursor over a
range, and release the mouse button.

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

shortcut menu.

Save results to the data file(s)

* Click the Save icon (H), or click File > Save Results.

When you exit the program, it also asks if you want to save the results to the
data file, unless you have turned off this feature (you turn off this feature in the

Message Box Options dialog box)

Perform operations on an MS or MS/MS spectrum

You can perform the following operations on an MS or MS/MS spectrum or on a
selected region of an MS or MS/MS spectrum by using the menu items:

Action

Menu Item

View the m/z, abundance, charge state
and other information about peaks in a
spectrum

Change the spectral peak labels

Subtract the background spectrum

Subtract any spectrum

Add two spectra together

Search a database for entries that match
specific masses in a spectrum

Generate formulas for the masses in the
selected range in a spectrum

Deconvolute using the Resolved Isotope
algorithm

View > MS Spectrum Peak List 1

Configuration > MS and MS/MS Spectra Display
Options

Spectra > Subtract Background Spectrum

Spectra > Subtract Any Spectrum (and then click
another spectrum)

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

Spectra > Search Database for Spectrum Peaks

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

Spectra > Deconvolute (Resolved Isotope)
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Action Menu Item

Search Library Identify > Search Library for Spectra or
Spectra > Search Library for Spectra

Work with chromatographic visual data

Chromatogram Results Window

: /A Chromatogram Results x
P2 ot GEN GO e 2 - w[IlA % LR]% K B2 Mines -l =
x108 +ESITIC Scan Frag=125.0V sulfas_PosMS.d
i
DAD1 - A:Sig=272.16 Ref=360,100 sulfas_PosMS.d
DL_,———V—L/\\_,—/\ A

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

Chromatogram Results Tools

Autoscale X-axis and Y-axis
Zoom Tools

in order Autoscale X-axis

Autoscale Y-axis

"l IlElt&jﬁlmzoom

Autoscale Y-axis during Zoom

Linked Y-axis mode

Select Tools in order
Range Select — \When On, you can draw a range for
chromatogram, for which you can perform actions.

| FTE
""‘ il .ﬂl. & I Peak Select — \When On, you can select spectrum of an
integrated peak at apex.

—

Manual Integration — When On, you can integrate

One of these tools always . .
interactively.

has to be selected.
Walk Chromatogram — \When On, you can see individual
spectra as you click each point or use the left and right
arrows on the keyboard.

Annotation — When On, you can add image and text
annotations to the chromatograms.
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Work with spectral visual data

MS Spectrum Results Window

i 1ll MS Spectrum Results x

(2ot GEYC R0 2-lm][-]E % % il =l

x103 [+ESI Scan (0.341 min) Frag=125.0V sulfas_PosMS.d
Z 271.0220
6
5
4
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563.0373
2
14 2241284 922.0093
pd 520188 bwou L W 330.0706 460.1849 | 850.0476
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Counts vs. Mass-to-Charge (miz)

MS Spectrum Results Tools

Autoscale X-axis and Y-axis
Zoom Tools
in order Autoscale X-axis
Autoscale Y-axis
ol o t |El|§|t&jﬁ|Unzoom

Autoscale Y-axis during Zoom

Linked Y-axis mode
Select Tools in order

Range Select — When On, you can draw a range for
chromatogram, for which you can perform actions

ﬂ J_E _E']_ Annotation — When On, you can add image and text
annotations to the chromatograms
To clear a tool Calipers — When On, you can add a Delta Mass caliper to
selection, click the selected spectrum. In the Deconvolution Results
another tool or icon. window, you can also add an Amino Acid caliper or a
Modifications caliper. See the online Help for more
information.
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Workflows

Workflows help you to customize the user interface for your application. Each
workflow loads a different method that has parameters that are appropriate
for that workflow. Also, each workflow loads a different layout; these layouts
include customizing the columns shown in each table. Lastly, four of the
layouts also add a special method editor section which contains copies of the
sections in the method editor that are important for that workflow. Grouping
the features that are used in a specific workflow together makes it easier for
you to customize your method.

Several different workflows are available in the Qualitative Analysis program.
They are:
* General

¢ BioConfirm - These workflows are only available if the BioConfirm software
is installed and marked in the User Interface Configuration dialog box.
BioConfirm has several possible workflows, depending on the type of
analysis that you want to do. BioConfirm is used with LC/MS data files.

¢ Chromatogram Peak Survey

¢ Formula Confirmation and Sample Purity
e MS Target Compound Screening

¢ GC/Q-TOF Compound Screening

If you are working with GC/MS data, you can select the General workflow or
the GC/Q-TOF Compound Screening workflow. If you are working with LC/MS
data, you can select any of the workflows except for GC Q-TOF Compound
Screening.

Specific Method

Each workflow loads a specific default method with appropriate settings for
that workflow. For example, if you switch to one of the BioConfirm workflows,
the Target data type for the Find Compounds by Molecular Feature algorithm
is set to Large molecules (proteins, oligos). This setting is appropriate for the
BioConfirm workflow but not, by default, for the other workflows.
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Specific Layout

In addition, each workflow loads a specific layout. A layout consists of the
following:

¢ Each window’s position and size

e Which windows are tabbed

¢ 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 (the Chromatogram Results window, the Spectrum

Preview window, the MS Spectrum Results window, the Deconvolution
window and the UV Results window), the following are saved:

¢ Whether or not the graphics are overlaid
¢ Whether or not the Autoscale Y-Axis during Zoom mode is on
¢ Whether or not the Linked Y-Axis mode is on

For each table window, the following are saved
* Which columns are visible

e The order of the columns

e The width of each column

¢ Any filter that has been added to the table (only available for the Compound
List table, the Compound Identification Results table, and the Spectrum
Identification Results window).

Specific section in the Method Explorer and Method Editor

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

Each of the four other workflows changes the sections available in the Method
Explorer. Each new section contains only the Method Editor tabs and sections
that are useful in that workflow. Changing a parameter in the workflow
section also changes the parameter in the corresponding section in the general
Method Editor sections.
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Two tabs are not repeated in the general Method Editor sections. The
Chromatogram Peak Survey Workflow > Spectrum Peak Identification
section and the Chromatogram Peak Survey Workflow > Chromatogram
Extraction > Chromatograms tab are only included in the Chromatogram
Peak Survey workflow. These sections only affect the Chromatogram Peak
Survey algorithm. This algorithm is only used in this workflow, and in the
Chromatogram Peak Survey without Report action and in the
Chromatogram Peak Survey with Analysis Report action.

Workflow methods and layouts

Additional default methods and layouts are provided for each workflow.

Workflow Method Layout Method Editor Section
General default.m Default.xml None
BioConfirm Intact BioConfirm BioConfirm- BioConfirm Workflow
Protein IntactProtein- IntactProtein-

Default.m MaximumEntropy-

Default.xml

BioConfirm High BioConfirm BioConfirm BioConfirm Workflow
Mass Intact Protein  IntactProtein IntactProtein

HighMass LMFE.xml

Default.m

BioConfirm Small
Oligonucleotides

BioConfirm Large
Oligonucleotides

BioConfirm Protein
Digest

BioConfirm
Synthetic Peptide

Chromatogram Peak
Survey

Formula
Confirmation and
Sample Purity

BioConfirmOligo
nucleotideSmall.m

BioConfirmOligo
nucleotideLarge-
Default.m

BioConfirmProtein
Digest-Default.m

BioConfirmSynthetic
Peptide-Default.m

ChromPeakSurvey-
Default.m

SamplePurity-
Default.m

BioConfirmOligo-
nucleotide.xml

BioConfirmOligo-
nucleotide.xml

BioConfirm
ProteinDigest.xml

BioConfirm
SyntheticPeptide.xml

Default.xml

SamplePurity-
Default.xml

BioConfirm Workflow

BioConfirm Workflow

BioConfirm Workflow

BioConfirm Workflow

Chromatogram Peak
Survey Workflow

Formula Confirmation and

Sample Purity Workflow
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Workflow Method Layout Method Editor Section
MS Target Screening-Default.m  Screening-Default.xml MS Target Compound
Compound Screening Workflow
Screening

GC Q-TOF GC_Q-TOFm QTOFData.xml GC/Q-TOF Compound
Compound Screening

Screening

164 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Customize a report template

Please refer to either the online Help for the MassHunter Report Designer
Add-in, the Report Designer Familiarization Guide or the Reporting Training
DVD for detailed information on how to modify a report template. The
following steps give you a quick look at what it means to customize a template.

1

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

Go to the folder that contains the report templates. By default, this folder is

\MassHunter\Report Templates\Qual\B.06.00\en-US\Letter. You can select a

different folder in the Method Explorer in the General > Common Reporting

Options > Templates tab.

Make a copy of the template which you intend to modify. Right-click the copy

and click Properties. If necessary, clear the Read-only check box. Then,

right-click the copy and click Open from the shortcut menu.
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Opening the template this way lets Excel know that this file is a template file.
When the template is open, you can modify headers and footers and add,
remove or move parameter columns. Refer to the online Help for more
information. All Qualitative Analysis templates are marked Read-only. You
change this property before you edit a template.

Many templates are installed with the Qualitative Analysis program. Refer
to the Qualitative Analysis online Help for more information about the
content of each report template.
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3 Make the changes you want to make.

For more information on how to modify a template, see either the online
Help for the MassHunter Report Designer add-in, or the Agilent
MassHunter Reporting - Training DVD.

4 To save the new template, either click Save or click Save As > Other Formats
from the Microsoft Office button.

5 Type an identifying name, and click Save.

File name: AnalysisReport - Copy.xitx

Save as type: | Excel Template (.t
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