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In This Guide...

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

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

You can install revision B.04.00 and B.03.01 of the Qualitative
Analysis program at the same time. This familiarization guide
works with revision B.04.00.

Exercise 1 Learn basics of qualitative analysis

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

Exercise 2 Find and identify compounds

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

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

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

Exercise 4 Qualitative Analysis Wizards

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

Reference

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

in B.04.00 (Qualitative Analysis)

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

The Qualitative Analysis program is supported on Windows
7.

Excel 2010 is supported on Windows 7.

You can annotate chromatograms and spectra with text and
graphics.

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

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

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

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

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

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

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

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

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

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

You can extract an MS/MS spectrum automatically when you
run the Find by Molecular Feature algorithm. You can select
to extract a separate MS/MS spectrum for each collision
energy or to extract one spectrum for all collision energies.



You can also opt to deisotope the spectrum for protein
applications.

* You can subtract a chromatogram from a chromatogram.
* You can subtract a deconvoluted spectrum.
* You can display glycan structures.

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

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

¢ The Agile integrator is supported for all chromatograms.

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

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

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

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

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

* Exporting data in different formats is easier to do.

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

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

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

¢ The Isotope Distribution Calculator program is included.

e If BioConfirm is installed, the MassHunter Comparative
Analysis program is available to compare the Match
Sequence between a single reference data file and one or
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more sample data files. You can only compare the reference
data file to one sample data file at a time.

¢ If BioConfirm is installed, then you can specify Scoring
parameters for the Define and Match Sequences algorithm.

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

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

Before you begin these exercises...

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1

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

Suitability values (MS and UV)

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

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

e Task 17. Configure User Interface for GC

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

Each exercise is presented in a table with three columns:

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

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

¢ Comments — Read these to learn tips and additional information about each

step in the exercise.

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

Basic Tasks for All Data

Task 1. Open the Qualitative Analysis program

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

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

Steps Detailed Instructions Comments
1 Open the Qualitative Analysis a Double-click the Agilent MassHunter + The sulfas-PosMS.d file contains
program. Qualitative Analysis B.04.00 icon MS (TOF or Q-TOF) data, and the
Open the data files, HE . sulfas-PosAutoMSMS.d and
sulfas-PosAutoMSMS, The system displays the Open Data sulfas-PosTargetedMSMS.d files
sulfas-PosMS.d and Files dialog box. contain both MS and MS/MS
sulfas-PosTargetedMISMS.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
o
method button is clicked. s ol
Make sure that the Run ‘File S i
Open’ actions from selected [ (ssmrehionss
method check box is clear. Foemmt stes PosTapmadhsHS 4
Make sure that the Load result 5,
data check box is clear. M"'__'""
L
‘-, Filename. |'sfes PoaAtcMSMS 4" ‘slfes PoeMSd “sufas [ Open
] =—
o
| o v i Semole Fosiion
] o g v o -

Figure 1 Open data files when opening software
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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

Cc

i3 Agilent MassHunter Qualitative Analysis B.04.00 - Default.-m

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

Click Open.

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

Click the List Mode icon in the
Chromatogram Results toolbar.

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

* What you see in the main window

at this point depends on the
method, layout, display and plot
settings used before you opened
these files.

i File Edit View Find Identify Chromatograms Spectra Method Sequence Wizards Actions Configuration Tools Help
= =R S R R ) 7 [ [ T T o B T " e - S
! 2 Data Navigator % [|¢ /A Chromatogram Results X
Sort by Data Fle ¥lia o QB ¥ ¢ [0 e[ ] si[EA o2 [H]% % Bl = e =
B [¢] sulfes_PosuloMSMS d 2
Uies Gl st X108 |+ TIC MS(all sulfas_FosAutoMSMS d
[N - TiC MSiall | 17541
E 154
1254
O
dl 9
0754
User Chromatograms 05
JEl%N - TIC Scan| 0254
o
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 13 2
¢ Counts vs. Acquisition Time (min) v
fas_PosTargetedMSMS d : = Mothod Editor | = =
jser Chromatograms oo
[E2gty - TiC 1Sl | i (V) Integrate Chromatogram = | (3} [ ) = % | Method Items- | (5, [
O — —
0O Integrator | Suitability | Peak Fiters || Results
g Integrator selection
] i
[Geren v
; 5 Method Explorer Default m x
= Chromatogram o Oricea |
: Detector =
| (MS) Point sampling: | 1| Start threshold 0.200|
Integrate (MSIMS) [[] Smoathing Stop threshold: | |
Iniegrate (V) Fillering:  [5point v ok focation =]
Integrate (GC) -
b o Baselne slocation -
5 Baseline reset> | 5]
Exclude Massf(es) If either edge < | 100] %
Calculate Signal-to-Hoise T Dt et
Dl Chiomeiograms (© Teetokinn clda e
Adjust Delay Time rs
Extraction Data Format
¥ Spectrum
¥ General
¥ Reports »
Figure 2 Qualitative Analysis main window
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1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

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

Make sure you can see all three
chromatograms.

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

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

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

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

18 Agilent MassHunter Qualitative Analysis §.04.00 - Default.m

i File Edit View Find Identily Ohomstograms Soecrs Method Sequence Wizerde Adions Configuration Tools Help
(03 12 B2 e (2 (20 o [ () 2 ARl M Sl T G e B B
£ 7 Data Navigain % ||} /\, Chromalogsan Hesuls L ]
v oot o@uvxao c{ 3 '-Ih@.&ﬂ ([ He ] = mines T \
e e o & [+ T1C Ml sulfen_PosutoMENS 4 === -
_IT;::\: ;d:)a . 1C MS{all} sulfas P MEMS. Maxlmum
O 16
0 1] Number of
] auing_FoaME 4 ‘1 List Panes
o B (8 icon
054
4 l \J\rl i i h
0
T TR LR SRR AR
=AM AMANAARAAAATTAAS | U
“":C*“ %10 o TIC Scan sulfes_PoaMSd " ;
T 7 Display Options
s . I icon
= 5 |f |
% Method Explares: Dedudtm x E f IiI |I |
e 5 i\ I\ i\
Y integrate s 2 [ ! .'I — e
Integrate (MSMS] o - iy e o e L e _—
Integrate (UV] .
Inlegrate (GC) %108 |+ TIC MS{all) scifan_PosTargesndSHE d You click the X
Integrate (ADC)
s A ! bu.tton.to close
Exclude Mass{es) 15 this window.
Calculate Signal-to-Nowse " ;" |
Ueline Chiomalograns 1 || 1
Adyont Delay Teme A o8 HJ
Exvacton Dala Format 064
—_—— w4 Y1 PR ’ T T AR
i General 0? AR '.'lf" f'".'ll |]|l ".'.'lll!' '#'Jlirlrl,"g 'J\s .";F'['.“srUJ |..J.h"||'ll'j | l."f' '“Ll.i'l‘ |]|I’\m|'I IJulfmulhlflfll “Jill UL A '!:Ill |i'”1 f”w
" = a1 02 03 04 05 (117 07 08 03 1 11 12 13 14 15 16 15
¢ Reports 2 Ceunts v, Accuisition Time [=in)
Figure 3 Qualitative Analysis main window with the General Workflow selected.
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Learn basics of qualitative analysis 1
Task 2. Zoom in and out of the chromatogram
In this task, you become familiar with the zoom in and zoom out features of
the Qualitative Analysis program.
Task 2. Zoom in and out of the chromatogram
Steps Detailed Instructions Comments
1 Practice zoomingin and out of only a Clear the check boxes in the Data + Ifaline is not checked in the Data
one of the three chromatograms Navigator window for the Navigator window, that information
(both x and y axes). chromatograms you want to hide. is not displayed in any other
Hide the others. b Click the right mouse button and drag window in the Qualitative Analysis
Zoom in twice on last peak. over an area on the last peak. program. You simply mark the check
Zoom in one more time Make sure that the Autoscale Y-axis box for that information in the Data
autoscaling the y-axis. during Zoom icon, [§]. is not selected Navigator window, and the
Zoom out once to the previous for this step. information is displayed in the other
zoom position. ¢ Repeatstep b. windows again.
Completely zoom out to the d Click the Autoscale Y-axis during * You can also use these zoom
original chromatogram. Zoom icon, ,in the toolbar. features on spectra in the Spectrum
e Click the right mouse button again and Preview window, the MS Spectrum
drag over an area of the last peak for Results window, the Deconvolution
the third time. Results window, the UV Results
The Quality Analysis program window and the Difference Results
automatically scales the y-axis to the window.
largest point in the range. » Aselected icon has an orange
f Click the Unzoom icon = to undo the background color.
last zoom operation.
You can undo the last fifteen zoom
operations.
g Click the Autoscale X-axis and Y-axis
icon ¥ to zoom out completely.
Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide 19



1 Learn basics of qualitative analysis

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

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

top towards the bottom of the y-axis
values.

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

0,375
0.35

the y-axis values.
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Learn basics of qualitative analysis 1
Task 3. Anchor a chromatogram
In this task, you anchor a chromatogram. When you anchor a chromatogram,
the anchored chromatogram remains permanently on display as you scroll
through the other chromatograms to display them.
Task 3. Anchor a chromatogram
Steps Detailed Instructions Comments
» Anchor a chromatogram. a In Data Navigator mark the check » When you set an anchor for a
Show all three chromatograms. boxes for the chromatograms you hid chromatogram, an anchor icon
Make sure the chromatogram in the previous task. appears in Data Navigator next to
viewing listis set to 1. b Make sure the maximum number of the name of the anchored
In the Chromatogram Results panes is set to 1 in the Chromatogram 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.
¢ /\ Chromatogram Results
P2 et QE wwwmo & 1 -|;w;_g§_m£|@%%% B minutes =
x10% |+ TIC Scan sulfas_PosMS.d 8
&
4
2]
x10% +TIC MS(all) sulfas_PosTargetedMSMS.d
.
154
1
054
o
01 02 03 04 05 06 07 08 08 1 11 12 13 14 15 1§ 17 18 18 2
Counts vs. ﬁ" uisition Time (min’ e
Figure 4 Anchored TIC in the Chromatogram Results window
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1 Learn basics of qualitative analysis

Task 4. Change window layouts

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

Task 4. Change window layout

Steps

Detailed Instructions

Comments

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

Figure 5

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

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

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

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

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

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

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

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

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

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

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

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

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

Steps Detailed Instructions Comments

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

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

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

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

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

* Click Configuration > Window
Layouts > Restore Default Layout.

arrows in a box in order for
repositioning to occur.

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

Task 5. Print an analysis report

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

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

Task 5. Print an analysis report

Steps Detailed Instructions Comments
1 Change the analysis report a Inthe Method Explorer window, click < The Analysis report only contains
selections: Reports > Analysis Report. the information that you mark in
Mark the check boxes for the b Mark the check boxes for any this section.
chromatograms, spectra or additional selections you want to print. * If some results are not available,
tables you want to print. ¢ Clear any chromatogram and spectra then those results are notincluded,

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

choices you do not want to print.

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

: £} Method Explorer- Defaultm

+/ Chromatogram

! |5 Method Editor: Analysis Report

¢ () Print Analysis Report = | 3} | ¥) = 4 - | Method tems~ | (=) 3

Compound Report
Common Reporting Options

+ Find Compounds

+ Find Compounds by Formula

+ Identify Compounds

+ Compound Automation Steps

+ Worklist Automation

User spectra

Show user spectra
\wfith peak tables
[ wiith library spectrum
[ Wiith difference spectrum

Compounds

Show compound chromatograms
[[] wiith peak tables

Show compound spectra

By default, the Method
Editor window is

+ Spectrum User chromatograms . . ..

5 General [¥] Show user chromatograms floating. It is visible as a
— [7] With peak tables separate window from

~ Repo o . . .

—— L withsignal to e resuits 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.

ERE [] With peak tables
Figure 6 Analysis Report section in Method Editor
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Task 5. Print an analysis report (continued)

1

Steps

Detailed Instructions

Comments

2 Print the report.

Print Analysis Report

List of opened data files

sulfas_PosMS.d

sulfas_PosAutoMSMS d

sulfas_PosTargetedMSMS.d

Report contents

() All results

() Only highlighted results

Print report

Print report
Printer name:
Print preview

<Defautt>

Save report
[] Save report as Excel file

[

a = 0o o

[] Separate report per data file

[] Save report as PDF file

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
when 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.

Figure 7

Print Analysis Report dialog box

The Run icon () = 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 default
action is performed.
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Task 6. Add an annotation

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

¢ Chromatogram Results window
¢ MS Spectrum Results window

* Difference Results window

¢ Deconvolution Results window

¢ UV Spectrum Results window

Task 6. Add an annotation

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

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

Annotation.

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

d Select the Font style and Font size. Annotate toolbar to select all of the
e Click either Anchored or Floating. If annotations, delete annotations and
you click Anchored, select the options edit annotations.
for the pointer to the text annotation. If
you click Floating, you can change the
relative position. It is easier to change
the position interactively in the
graphics window.
f Click OK.
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Task 6. Add an annotation (continued)
Steps Detailed Instructions Comments
Add/Edit Text Annotation [E3] [; 7\ civomatogren Recuts x
Propetiies (2ot QB W Mo 2 xe 1A KE D% % B e - d
Text The first peak ‘A § 98 3 X | a2
x108 |+ESI TIC Scan Frag=125.0v sulfas_PosMS.d
(Press Ctrl+Enter or Alt+Enter to add 3 new ling) 741
Tecor EHEuUds v A =
Orentation degrees ¢
Fotsvle: [ WA Femszm B WA =
Annotation type
45
(3 Anchored A
[#] Show pointer 5
Pointer properties The first peak
oot WEE=  vA ;
25
Pt .
e o
Fointer head: |FiledTrange | & 1
Pointer head location (the x, y value using the data displayed) 05.
X min o1 02 03 04 05 06 07 [;mmqggs Aclmsm;n]‘(m;(rznm 13 14 15 16 17 18 18 2
¥ L)
Upper left corner of the annotation (the x, y value using the data displayed)
x min
v e
©) Floatin
Upp:‘r \geﬂloumerdthe ‘annotation relative to the upper left corner of the canvas:
e e e
Relative ¥ (%4): |:|
Figure 8 Add/Edit Text Annotation dialog box and the Chromatogram Results window
3 Switch back to the Range Select * Click the Range Select icon in the * You can switch between five
tool in the Chromatogram Results Chromatogram Results toolbar. different tools in the Chromatogram
window. Results toolbar. Refer to the online
Help for more information. The five
tools are:
Range Select
Peak Select
Manual Integration
Walk Chromatogram
Annotation
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Tasks for MS-Only Data (TOF, Q-TOF or Triple Quad)

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

Task 7. Extract chromatograms (MS only)

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

Task 7. Extract chromatograms (MS only)

Steps

Detailed Instructions

Comments

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

The m/z values are 279.09102
and 311.08085.

Merge the peaks from the
individual masses into one
chromatogram.

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

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

Steps Detailed Instructions Comments

Extract Chromatograms [z|

List of opened data files

Type: |EIC V|A [] Integrate when

A MS Chromatogram !Ad\ranced | Bxcluded Masses |

MS level: \TIA Polarity: | Postive v A

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

Merge multiple masses into one chromatogram A

[ ok ][ cencel

Figure 9 The Extract Chromatograms dialog box

: /\ Chromatogram Resulls

ia w3 QB HC Al c 3 o Elh % AIP% % LS e sl

%108 +TIC Scan sulfas_PosMS.d

o

4
2

x10€

+EIC(279.09102, 211.08085) Scan sulfas_PosMSd

34

2]
1]
0.

| —

o 02 03 04 05 05 07 08 0% 1 1 12 13 14 15 16 17
Counts s, 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.
: T Data Navigater % |[; /Y Chres i
i R e ia w10 @weEalo e 2 m[R]E A 2B % % S e "
= (o] auiss PoshS.d 2108
‘ﬁ‘ﬁ’i‘;’ﬁ,&fm;,,v_, w.‘{ %108 +TIC Scan sulfss_PosMS.d
e 1 1225
Elfe +BCA | AssignRandom Colurs 8
ij: My choase Defined Colar || 5
Shaw * a4
o D Hide L3 3
2
1
Earart Chromatngrams... %108 |+ EIC(279.09102, 311.08085) Scan sulfas_PosMS d
Barsct Defined Chromatograms 34
Use Highlighted Chrumatugr sms 3 2.5
Integrate Chramatagram 24
Integrate and Dxtract Pesk Spectra 154
Integrate and Decosvolule Peak Spectra 14
Subttract Any Chramatagram 054
Smogth Chromatogram 0
Calculate Signal-to-Hoise 01 02 03 04 05 06 07 08 09 1 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time (min)
| Setanchor
W Clear Results
W Deee
Figure 11  Shortcut menu in the Data Navigator and the integrated sulfas_PosMS.d TIC chromatogram
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Task 8. Interactively integrate a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

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

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.

d Click the TIC Scan in the Data
Navigator window.

{ [ Methed Editor: Integrale (MS)
i (¥) Integrate Chromatogram «| 3} | ) ~ 4 - | Method Items~ | (= g
Integrator || Suitabilty | & Peak Fiters | Resuits
Fiter an
O Peak height ® Peak ares
counts
- of largest peak
Areafiters
[] Absolute area >= counts
Relative area = 1.000] % of lergest peak
Masimum number of pesks
Limit (by height) 1o the largest A 2 A
Figure 12

+ Click the Integrate Chromatogram

icon (¥} on the Method Editor toolbar

to integrate using the new setting.

* Normally you would 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.

x10€ |+ TIC Scan sulfas_PesMS.d

@

-

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.

a Click Configuration > Chromatogram
Display Options.

b Click the Chromatogram tab.

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

d Click OK.

e Inthe Method Explorer, click
Chromatogram > Calculate
Signal-to-Noise.

f Click the Specific noise regions
button.

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

» 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.

+TIC Scan sulfas_PosMS.d
%106 |Moise (PeakToPeak) = 37407.00; SNR (1.225min) = 136.2

12767888

Figure 14

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

b Close the Method Editor window.

a Click Configuration > Chromatogram
Display Options.

b Click the Chromatogram tab.

¢ Set the first Peak label to Retention
Time and the second Peak label to
None.

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

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

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

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

1

Steps

Detailed Instructions

Comments

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

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

Open Spectrum Preview.

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

Copy this spectrum to the User
Spectra section.

Change the display to show at
least two spectra.

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

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

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

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

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

Zoom into the region between 1.1 and
1.4 min.

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

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

The Spectrum Preview window is not
closed.

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

Close the Method Editor window.

* When you zoom, make sure the

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

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

Double-click the data point in the
chromatogram.

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

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

* When the Spectrum Preview

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

+ With Spectrum Preview on,

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

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

Steps Detailed Instructions Comments

Son by Dats Fle

Ta] 0 - -
«THC Sean sulfas,_PoaMSd
i @Ehm:::m noé Huui‘P\:ﬂ';M_l = 3780700, SHR {3 %) » 136 2
[l + TiE Sean 12
B\ - EXC(Z79.09102. 311.64068) Scan 5 /E‘H"‘\
o [F]User Spactrs | e

[Flalu + Sean (0750 min
(B Scan (1225 oo |
xM08 « BCITH09102, 111 02085) Scon sulies_PosMSd

3 138

=]
st 2
& O ;

: i : =
TI6 L7 LIS 113 12 1012 10 14 15 106107 1818 11N IR 1IN LM 1B LT 1B 1B 14 14
Counts va_Aegaisiton Time ()

[l Seectrm Fredem, k]
EESS—S—S——————————T T G B [=a o G =ld
| st Expbormc deon R 108 - S 1228 ) sl PoshtEd

Adjuat Dely Tie ;
Extracton Data Format. At0e
3
2
1
o

R
T 05079 i L) r‘m
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Figure 15 Main window with extracted spectra from both integrated peaks in the sulfas_PosMS.d file
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

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

Delete any existing 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,
and click Delete.

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

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

e Close the Spectrum Preview window.

f Clickthe Range Selecticon |it#|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 using an
option below or on the right.

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

i [, Chanmatogran Amds.
I T ;

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

* 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 when you click the
Configuration > Message Box
Options command.

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

x
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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 Selecticon
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 + Remember that the second peak
window title bar. The Chromatogram already has a range selected from
Results window becomes the active step 2.
window, and the selected area is not * You can also extract a spectrum by
lost. right-clicking anywhere in the

b Press and hold the Ctrl key. chromatogram, and then click

¢ Click at the halfway point on the left Extract MS Spectrum. The Extract
side of the first integrated peak, and Spectrum dialog box is shown. Click
drag over to the halfway point on the Extract.
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.
© 1l1 M5 Speetrum Reude =
(2o 32 B lslae e x|m]stempeostbn =[] R [P % M B =
¥10F  « Scan (1.208-1.257 mn. 4 scans) sullas_FosMSd
. Pl
rIﬂ;- - 839, 1.206-1 207 man. 3 scans) sullas_FosM35d
'
- S W W0 X om0 Ao 0 s r:ﬁé_‘m;u;bruhms&?m 0 70 W B0 E0 WO S0 000
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 OK.
¢ 1l| MS Spectrum Resulis X
i ot A EYI¢[Ea O xl[i]sctopeostrbuen v\,E 01| % % 3=l
%108+ Scan (1.208-1.257 min, 4 scans) sulfas_PosMS.d
311.080777
1
4 121.0508; \
x10% |+ Scan (0.775-0.839, 1.208-1.257 min, 9 scans) sulfas_PosMS.d
: o
05 ] ariasl I
¢ 50 WDD-! 150 ;DD ‘”25;) l31;‘; l350 400 450 500 550 :-GD.D- €50 700 750 800 850 BDD : ;5D 1000
Counts vs. Mass-to-Charge (m/z)
e Repeat steps a and b, then set Digits  + The label should now show the
after the decimal to one less than the original number of digits.
current setting.
f Click OK.
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Task 9. Extract spectra from a chromatogram (MS only) (continued)

Steps

Detailed Instructions

Comments

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

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

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

Extract a peak spectrum from the
third integrated peak.

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

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

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

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

e If adialog box is shown, select the

Sulfas_PosMS.d data file and click OK.

f In Method Explorer click Spectrum >
Extract MS.

g Click the Peak Spectrum Extraction
(MS) tab.

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

i From Method Explorer click

Chromatogram > Integrate (MS).

Click the Peak Filters tab.

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

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

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

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

Double-click the peak.

Right-click the peak and click
Extract peak spectrum.

Click Chromatograms > Extract
Peak Spectrum.

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

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

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

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

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

Steps Detailed Instructions Comments

E8 Agilent MassHunter Qualitative Analysis B.04.00 - Default.m
i File Edit View Find Identify Chromatograms Spectra Method Sequence Wizards Actions Configuration Tools Help

HRr= o~ M= W Y| 9-0 -] e B I@ﬁ L B T e A e T - TRl e
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Sot by Data e ~i 2 o 210 B e A 2% 221 % B ] = rnures ~lg
&
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|- TIC Scan | : e
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:ground Spectra
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|l + Scan (0.052-0.245 min)
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3 0731
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B
1
o
og 09 1
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5 1254
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o " ;
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Deconvoluie (MS). Meximur Entropy ~ Counts vs. Mass-to-Charge (miz)

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

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

¢ Deconvolution Results window

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

Task 10. Add a caliper

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

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

2 Modify the caliper to use a a Click the caliper created in the * You can add multiple calipers to a
different color. previous step. spectrum.

b Click the Caliper Properties button * You can use the icons in the Caliper
(E) in the MS Spectrum Results toolbar to select all of the calipers,
Caliper toolbar. delete calipers and edit calipers.

¢ Type the Start X and End X.

d Select the Text color.

e Select the Font style and Font size.

f Click OK.
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Task 10. Add a caliper (continued)

Steps Detailed Instructions Comments
Delta Mass Caliper Settings X] : 11| MS Spectrum Results x
Caper P2 o 2@ CIEAD e o xlm]i 2] B]% % Bl =l
loEmEs [ | i Profile Pointto Point x| 1 B X2
St [z7o0m08 & mz  Enax [7a1565  |A mz 105 |+ES) Soan (0.775-0.838 min, 5 scans) Frag=125.0 sulfas_PosMSd Subiract A
T

279.0308

T e b
144
Font style Font R 12
ortavie: [0 A i vla e
300.0657
il
oK Cancel U
ol
06
044
0.2 I 57HI5E5
L

50 10 150 200 250 300 350 400 450 500 550 00 es0 700 70 0o 850 900 950 1000
Counts vs. Mass-to-Charge (miz) v

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, 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 from mass spectra.
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Task 11. Extract chromatograms (MS and MS/MS) (continued)

Steps Detailed Instructions Comments

Extract Chromatograms El
List of opened data files
[silfas_F
! Type: |T\C VlA [] Integrate when
_A_@g-&mmmmgmm I:ﬂdvanced | Excluded Massss |
MS level: ([N ~|A Polarity: [Postive |v|
Scans: iScan v|A
Scan segment:
miz valuels): | |
OK Cancel
Figure 20 The Extract Chromatograms dialog box.

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

This time choose to integrate the  d From the Scans list, click Product ion.
extracted chromatogram. e From the Precursor ion m/z, select
279.09100.
f Inthe m/zvalue(s) text box, type
186.032909.
g Mark the Integrate when extracted
check box.
h Click OK.
feoes Q@M eEHa0e oo mIA NS B% % EL S rean =4
HD:  TIC M3{all) sultes_Pos TargelechSMS d
B \f
I‘f': « TIC Scan sulles_Fos TmgeledMSMS
2104 |+ BIC Product lon (273 0910032=1] <> 186 032990) sullas_PosTan g 15d
: F
5 P
20 S D
o 02 03 o4 o5 :13 o7 [} 05 1 11 12 13 14 15 1% 1 18 13 i
Courts ve. Acguesdion Time (man)
Figure 21  TIC for MS and EIC for MS/MS data compared to the original TIC
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Task 12. Interactively integrate a chromatogram (LC/MS and

LC/MS/MS)

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

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

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

Steps

Detailed Instructions

Comments

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

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

a Highlight the TIC Scan chromatogram,

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

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

Click the Peak Filters tab.

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

+ Note that the program integrated

practically all the peaks in the
chromatogram.

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

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

1

Steps Detailed Instructions Comments

: [£7 Method Editor: Integraie (MS) -
i {¥) Integrate Chromatogram =| (2} | ) = 4 | Method Items- | (% (4
Integrator | Suitabilty | A Peak Fiters | Resuts

Fiter an
O Peak height @ Pezk area
= [ 5000 “%oflargestpesk
Areafiters

Absolute ares >= counts
O [ —|
Relztive are >= 1.000] % oflargest peak

Mazdmum number of peaks

[ILimit (by height) tothe largest A | 2JA

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

3 Reintegrate the chromatogram. d Click the {E} button on the Method + Note that only the two largest

Editor toolbar to integrate using the peaks are now integrated.
new setting.

: [\ Chromatogrom Romts. - o %

feoes Q@M eEHa0e oo mIA NS B% % EL S rean =4

w108 = TIC MS{all} sullen_PoaTaigelebiSMS d

T\ (TR

u
Hhay

2108 [« TIC Scan ulles_Pos TmpeledMSMS d

1 ™ oy

2104 = BIC Product lon (273 0910032=1] <> 156 032990) sullas_Pos TargeledMSMS d

5 o
23 f \
- S )

] 02 03 [ 05 [ o7 [1] [} i 11 12 13 14 15 1% 17 ] 13 i
Courts vs. Acguesdon Time (man)

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

Steps Detailed Instructions Comments

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

4 Integrate the EIC Product lon
chromatogram for the
sulfas_PosTargetedMSMS.d data

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

file, using any of the options listed
atright.

integrate the chromatogram. .

From the menu bar click
Chromatograms > Integrate
Chromatogram.

Right-click anywhere in the
chromatogram window, and click

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

Integrate Chromatogram. GC data, and ADC data.
In the Data Navigator window,

select sulfas_PosTargetedMSMS.d

> User Chromatograms > EIC

Product lon then right-click the EIC

Product lon and click Integrate

Chromatogram.
5 Change the filter to filter on height a From Method Explorer, click + 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.

¢ Under Filter on, click Peak height.

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

when you change a setting from the
value saved in the current method.
When you save the method, the
triangles disappear.

6 Reintegrate the chromatogram e Click the {E} icon on the Method * Note that only the largest peak is
Editor toolbar to integrate using the now integrated.
new setting.
¢ [, Chromalogsan Resus x
A NN R e T N o o S e x| 4

«106

« THC MSall) sullas_PosTarpeledMEMS.d

Ty, .l I|‘!l

51 = |
8 . _ ¥ i _ _ _ : _
01 0z 03 04 05 0% 07 08 rﬂ::r?qﬂ ,‘.n;.:imum':'._l-_p.'min::z 1.3 14 1.5 1% 1.7 18 13
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
for the EIC of the product ion.

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

a Click Configuration > Chromatogram
Display Options, and set the first Peak
label to Area and the second Peak
label to Signal-to-Noise. Click OK.

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

Click the Specific noise regions
button. Type 0.0 - 0.76 forthe
Noise regions, and click the Calculate
Signal to Noise icon (¥ .

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

* The default Noise definition
algorithm is Peak-to-Peak. See the
online Help for information about
each Noise definition.

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

+EIC Product lon (279.091003[z=1] -> 186 032990) sulfas_PosTargetedMSMS.d
Noise (PeakToPeak) = 2560.40; SNR (0.787min) =22 6

64 181825
226

01 02 03 04 05 08 07 08 09 i 11 12 13 14 15
Counts vs. Acquisition Time (min)

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
for the current method and close
Method Editor.

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

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

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

d Click the icon ﬁ

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

f Click the icon .

g Close Method Editor.

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

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

Steps

Detailed Instructions

Comments

9 Return the peak labels for
Chromatograms to Retention Time.

10 Delete all chromatograms except
the original.

Click Configuration > Chromatogram
Display Options.

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

Click OK.

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

Right-click the highlighted
chromatograms, and click Delete.
Click Yes if the Delete message box is
displayed.

* You can also click the Display
Options icon, #= , in the
Chromatogram Results window to
open the Chromatogram Display
Options dialog box.

48 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis

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

LC/MS/MS)

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

1

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

options and subtract the background spectrum.

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

Steps

Detailed Instructions

Comments

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

Zoom in on the region between
1.15 and 1.35 minutes.

Use the Walk Chromatogram
icon.

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

b

Click the TIC MS(all) chromatogram in

the Data Navigator window.

To zoom in to the last peak, right-click

the mouse above the peak at 1.15

minutes and drag it to 1.35 minutes,

then release.

Close the Method Editor window.

Click the Walk Chromatogram icon
on the Chromatogram Results

toolbar.

Move the Walk Chromatogram cursor

to above the X axis at about 1.15
minutes, and click.
To navigate from spectrum to

spectrum, use the right and left arrow

keys on your keyboard.

» The Walk Chromatogram tool is

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

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

Steps Detailed Instructions Comments
i /\ Chromatogram Resulis x
(2o tlQ B C[EAO e 1o AN]EI]% % E] S e e
x10% |+ TIC MS(all) sulfas_PosTargetedMSMS.d
154
ol
054
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105 106 117 1de 19 12 1A 12 123 124 135 126 127 128 129 13 131 132 133 134 135
Counts vs. Acguisition Time (min)
i | Spectrum Preview x
I t\Q@M\m\Q G plElsls
x104 + Product lon (1.223 min) (311.080902[z=1] -> ) sulfas_PosTargetedMSMS.d
4 156.076643
&
108.044430
2
1 173.057865 4
. i l ‘ P P P M L | |
" 60 70 8 % 100 110 120 130 140 150 160 170 180 150 200 210 200 230 240 250 260 270 280 290 300 310
Counts vs. Mass-to-Charge (m/z)
Figure 26  Walk chromatogram to view the MS/MS product ion at 1.223 minutes
i /\ Chromatogram Results x If
ou want the Fragmentor
i et QY C[EAlo e 1oz L AKEE B % % B e = y i _g
x108 |+ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS d VOItage InCIUdEd n the
1ol chromatogram title and the
1 spectrum title, you mark the
0.5+ -
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115 L6 117 118 118 120 121 122 e.‘:ﬁmézjcquisziun‘;ii{m};ﬁf 128 1A 13 13 132 133 134 135 chromatogram Display 0ptions
T x| dialog box and in the MS and
2w tloBeEaloe 0@l = S MS/MS Spectra Display Options
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4 3 26 *
6
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2 =
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Figure 27  Walk chromatogram to view the MS scan for the peak at 1.229 minutes
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
2 Extract spectra on specific data a Click the Range Select icon g4 from * When you zoom, make sure the
points for the peak at 0.33 minutes the Chromatogram Results toolbar. AutoScale Y-axis during Zoom icon,
and the last peak of the b Close the Spectrum Preview window. [£] is “on”. The background of the
sulfas_PosTargetedMSMS.d data ¢ Click the Zoom Qut icon, [*.B in the icon is orange when it is on.
file. Chromatogram Results toolbar. * You can extract a spectrum in any of
After zooming in on the region d To zoom in to the first peak, right-click the following ways:
between 0.3 and 0.4 min., extract the mouse above the peak at 0.3 min. Double-click the data point in the
a spectrum from one of the and drag it to 0.4 min., then release. chromatogram.
peaks (MS) at or near 0.33 min. e On a peak near 0.33 min. extract a Click the data point in the
and then one of the valleys spectrum in any of the ways listed in chromatogram, then right-click
(MS/MS), using any one of the the Comments column. anywhere in the chromatogram.
options described under f Onavalley near 0.34 minutes, extract Click Extract MS Spectrum. The
Comments. a spectrum. Extract Spectrum dialog box is
After zooming in on the region g Click the Zoom Out icon, A, in the displayed. Make sure the
between 1.15 and 1.25 min., Chromatogram Results toolbar. sulfas_PosTargetedMSMS.d file
extract a spectrum fromone of  h Zoom into the region between 1.15 and is selected, and click Extract in
the peaks at or near 1.23 min. 1.25 min. the Extract Spectrum dialog box.
(not the valley yet) i Onapeaknear 1.23 minutes, extracta * Note that when you first extract a
Change the display to show at spectrum in any of the ways listed in spectrum, the MS Spectrum Results
least three spectra. the Comments column. (Do not extract window appears containing the
the valley spectrum yet.) spectrum, and the type of spectrum
j Ifnecessary, click the arrow next to and retention time appear under
the Maximum number of list panes User Spectra. All subsequent
icon in the MS Spectrum Results extracted spectra appear in both
toolbar, and click 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

Ll Agilent MassHunter Qualitative Analysis B.04.00 - Default.m

¢ File Edit View Find Identify Chromatograms Spectra Method Sequence Wizards Actions Configuration Tools Help
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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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Learn basics of qualitative analysis 1

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

Steps

Detailed Instructions

Comments

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

View the Spectrum Preview
window.

Extract a spectrum from the
valley at RT 1.237 min.

Copy this spectrum to the User
Spectra folder.

Change the display to show 4
spectra.

Turn off Spectrum Preview.

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

On avalley near 1.23 minutes extract a
spectrum.

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

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

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.

i /\ Chromatogram Results

ie o tlaluv[Ealoc

L[] B A 2k 2] % % L=

Minutes

A=

x108 +ESI TIC MS(all) Frag=125 0V sulfss_PosTargetedMSMS d

176 117 118 118 12
Counts vs_Acauisition Time (min)

122 123 124 125 126 127

i 1|1 MS Spectrum Resuls
iewtla@ueEaoc

4 = iIsotnpeDwstrinm'on

2B &[] % % B =

x103 +ESI Scan (0.332 min) Frag=125.0V sulfas_PosTargetedMSMS d

5 27101755
B OTMS 224127914 [
0 i Sk i

563036915
| SZ.DIDBMS

x10 1 +ESI Product lon (0.242 min) Frag=125.0v CID@18.0 (279.091002[2=1] -> =) sulfas_PosTargetedMSMS.d

J il

x105  +ESI Scan (1.223 min) Frag=125.0V sulfas_PosTargetedMSMS

311.080826
0 121.051070 l

x10 7 |+ESI Product lon {1.221 min) Frag=125.0v CID@10.0 (285.020905[2=1] -> ~*) sulfas_PosTargetedMSMS.d

i | | H

0 1o 1%

200 250 3o B/ 40 %0

550 600 es0 700 750 el eso  9dp  8B0

Counts vs. Mass-to-Charge (miz)

Figure 29

Chromatogram Results and MS Spectrum Results windows

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

gram
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1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

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

Zoom out.

Use the Range Selecticon on the
Chromatogram toolbar.

Set the range across the entire
peak.

Extract the spectrum, using any
of the options listed.

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

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

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

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

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

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

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

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

i /\ Chromatogram Results
P2 et QW ICI[E]aD e = [HE AL L% KBS s ==
x108 +ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS.d
S
154
1
05
oJ
01 02 03 04 05 06 07 o0 09 1 11 +i2 13 14 15 1§ 17 18 19

Counts vs. Acquisition Time (min)

i 111 MS Spectrum Resulis
P2 et GEM ¢ [Kaloc

2 - !lsutopeDlsmhmun

=[] 2 5 (%)% % @ =

311.08067

121.05083 {
i ) S

%105 | +ESI Scan (1.210-1.229 min, 2 scans) Frag=125.0V sulfas_PosTargetedMSMS.d

[156.07653

x10# | +ESI Preduct lon (1.202-1.237 min, 6 scans) Frag=125.0 (285.02090, 311.08090, 271.03171, 279.09100 -> =) sulfas_PosTargetedMSMS.d
24

150 200 250 alo a0 400 450

500 550 600 650 700 750 efo 850 900 950
Counts vs. Mass-to-Charge (miz)
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.

a Press and hold the Ctrl key.

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

¢ Release the Ctrl key.

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

Double-click inside the selected
range in either peak.

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

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

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

¢ /\ Chromatogram Resulis

i e tlaFE €[Haloc

1+ o[l S 2 Be] % % B =

Minutes

=l

¥106  +ESI TIC MS(all) Frag=1250V sulfss_PosTargetedMSMS d

01 02 03 04 05 06 07 08 09

Counts vs. Acquisition Time (min)

11 12 13 14 15 18 17 18 18 2

i 1li MS Spectrum Results
ivet QB G[EADC

2 > |Isutup?l]|stﬂbmun

x

=[] o 1 %] % A =l

311.08061

271.011%5
121.05083 l

e | |

%103 |+ESI Scan (0.313-0.332, 1.210-1.229 min, 4 scans) Frag=125.0V sulfas_PosTargetedMSMS d

563. BL3751 922.00953
. L |

x10
156.01085
108.04434

311.08067

e I ]

R i L = T

+ES| Product lon (0.303-0.343. 1.202-1.237 min. 13 scans) Frag=125.0 (279.09100. 285.02090. 311.08030. 271.03171 -> =) sulfas_PosTargetedMS

50 0o 150 200 260 o o 4o o

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

550 ebo e50 700 750 =edo @0 sho sho

Figure 31
ranges.

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

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

Steps Detailed Instructions Comments

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

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

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

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

Extract a background spectrum chromatograms (LC/MS and

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

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

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

Extract a peak spectrum fromthe e Click the Peak Spectrum Extraction

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

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

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

h Select the peak at 0.8 min.

i Right-click and click Extract Peak
Spectrum.
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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
ia o3 aEw Ca]alo e sl si[I]A %2 [P]% K Bl s s = [

x10% +TIC MS(all) sulfas_PosTargetedMSMS.d

x103 | + EIC Product lon (279.0100[z=1] -> 100 00000-300, 000D sulfas,Pog TargetedMSWS o

| A

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 18 17 18 18 2

Counts vs. isition Time (min)

i[5 Method Editor: Exiract [MS/MS) * ||} 1| MS Spectrum Resulis %
i (V) Bwtract Peak Spectrum | 3 | @) - 4 - | Method Ttems- | (5 G P 3 v Isotope Distribution - \E‘L !
A Peak Spectrum Extraction (MS/MS) : i’eak Location || Peak Fiters | Charge State | x104 =+ Product lon {0.771-0.829 min, 4 scans) {279.09100[z=1] -> =) s..

Spectra to include 3754 Aoty
O At apex of peak 354
@ Average scans > [ 1] =% ofpeak height S
L 2]
TOF specira 2754
Exclude if above | 100 % of saturation 254
® Anywhere 2.25-
24
O Inmiz
) Inmiz range(s) | | 1754
Peak spectrum backaground 1.59
1.25
MS/MS !Avemge of spectra at peak start and end b IA 14
| 0.754
Time range: | | 054
0.254
D_ - T T T T T T T T
100 200 300 400 500 60D 700 8OO
Counts vs. Mass-to-Charge (m/z)

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 Productlon 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 it is 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 E'
List of opened data files
| -
; |
| sulfas_PosTargetedMSMS.d

Type: |EIC v | Integrate when
| | —! D extracted =

MS level: Polarity:

Scans: i Product ion v
Precursor ion miz; iAn*,' |
mizvaluels): 18603336, 156.0776 |

Merge multiple masses into one chromatogram A

[ ok ][ cencel |

Figure 33  Extract Chromatograms dialog box for EIC based on product
ions
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Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments

te o tlalEw ¢ [aEalo e 5 xl

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

.é. & £|% %‘;5 ‘32” i Minutes

Q_WWMMAMWMNWMMAMMAMMWMMWMAMVMNWMWAWAMAMWAAMMW
x105 +ES| EIC Product lon Frag=125.0V CID@18.0 (279.09100[z=1] -> 100.00000-300.00000) sulfas_Pos TargetedMSMS d
0 k
x104 |+ES| EIC Product lon Frag=125.0 (= -> 156.07760, 186.03396) sulfss_PosTargetedMSMS.d
o A i ”M f\h{\,\_
01 D02 D03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time (min)
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-> **
from Step 6.

select a range around the 279.09079
peak.

Press and hold the Ctrl key.

Select a range around the 186.03301
peak.

Right-click the spectrum and click
Extract EIC > Over Selected Ranges.

extracted for each range in the
spectrum.

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

i /\ Chromatogram Resuits

ie ot QEEIC[xalo e\:«;_ﬁ_,{xfx%%%;’g\ W Minutes

x104

J

+ES| EIC Product lon Frag=125.0V (™ -> 156.07760. 186.03396) sulfas_PosTargetedMSMS d

™ : i, ..

x104

il

+ES| EIC Product lon Frag=125.0v CID@18.0 (279.09100[z=1] -> 175.72220-201.73287) sulfas_PosTargetedMSMS.d

:f‘

x104
2

+ES| EIC Product lon Frag=125.0v CID&18.0 (279.09100[z=1] -> 267 94515-291.53211) sulfas_PosTargetedMSMS d

|

i

5
v

08 03 1 11 12 13 14 15 16 17 18 19

Counts vs. Acquisition Time (min)

01 02 03 04 05 08 07

Figure 35

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

Tasks for MS and UV Data

Task 14. Extract chromatograms (MS and UV)

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

Task 14. Extract chromatograms (MS and UV)

Steps

Detailed Instructions

Comments

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

Hide all data files except
sulfas_PosMS.d

Delete all chromatograms except
the TIC Scan.

Extract the DAD1 chromatogram.
Extract the ADC1 chromatogram.

Change the number of panes
visible to 3.

Cc

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

Click Chromatograms > Extract

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

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

* Note that you can also choose to

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

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

1

Steps

Detailed Instructions

Comments

Extract Chromatograms

sufas_PosMS.d

List of opened dats files

E

Type: | Other Chromatograms

v |A []Integrate when
extracted

A Other Chromatograms |

Detector:  |ADC1 v| Tve [Sgnd ¥ |A

AADCI

g

Figure 36

The Extract Chromatograms dialog box
with Type Other Chromatograms.

i /A Chromatogram Resuils

P20 tlQEEielalo e 3 o A K L [B]% % ElE vine =

SWL

+ESI TIC Scan Frag=125.0V sulfas_PosMS.d

5.
%108 Noise (PeakToPeak) = 37407.00; SNR (1.225min) = 1362

0325 0518 0 y .y

DADT - A'5ig=272.16 Ref=360.100 sulfss_PosMS d

%107 |ADCT - AADCT sulfas_PosMS.d

sgmw A

03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 1%
Response vs. Acquisition Time (mir)

Figure 37

Chromatogram Results window with the DAD1, the ADC1,
and the original TIC
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1 Learn basics of qualitative analysis

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

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

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

Steps Detailed Instructions Comments

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

Highlight the DAD1 and ADC1
chromatogram.

a Highlight the DAD1 and ADC1
chromatograms.

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

+ The integration uses the General
Integrator, because that is the
integrator selected in the method
default.m. You can change this
value in the Chromatogram >

Integrate the chromatograms.

From the main menu, click
Chromatograms > Integrate
Chromatogram.

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

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

User Chromatograms section. Then,

right-click either chromatogram and
click Integrate Chromatogram.

Integrate (UV) > Integrator tab.

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

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

62
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Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments
i Dt M L i /\ Chromatogram Results x
Son by Duta e (A P2 o tlEE ¢ Elalo e 3 onl ol [T]h 0 LB % R B = e x )3

Smasth Cheomatopram

Calculate Sigral-to-Naise

w

R clew Resubs
x| Deete

Figure 38

2 Enable system suitability
calculations for UV
chromatograms.

+ESI TIC Scan Frag=125.0V sulfas_PosMS.d

1S,
%106 Noise (PeakToPeak) = 27407 00; SNR (1.225min) = 1362

54 1325

DAI?J '-"« Sig=272,16 Ref=360.100 sulfas_PosMS.d

x101 [ADC J«.,-‘«DUSUN&S,F’GSMSd
0.380

01 02 03 04 05 06 07 08 09 1

1
Response vs. Acquisition Time (min)

13, 14 15 16 17 18 19 2

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.

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.

} [ Method Editor: Integrate (UV)
i (¥) Integrate Chromatagram ~ | ¢3 | ¥ = (% - | Method Items~ | (= (3§

Integrator | £ Sutabiity | Pesk Fiters || Resuts
System suitabliy caloulstions

Enable system suitsbility calculations A

Pharmacopoeia: | United States Phammacopoeia (USF) v

Column vaid time: | 0.15|A  min

sla e

Column length.

Figure 39

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

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

Steps

Detailed Instructions

Comments

3 Reintegrate the chromatogram.

4 View the system suitability
calculations.

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

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

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

a Click View > Integration peak list.

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

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

d Right-click any column header and
click Add/Remove Columns to change

+ The 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 an MS,
an MS/MS and a GC

the columns that are visible. chromatogram.
i /i Peaks: DAD1-A:Sig=272.16 Ref=360.100 x
Peak RT Area Area ‘wiidth K Plates Plates/M Resolution | Symmetry | Tailing factor
£ 1 i
2 0.185 1.03 21.16 0.057| 0.2 562 11240 05 429 06
3 0.214 045 9.19 0.028| 04 112 2240 05 1 1
4 0272 439 90.03 0.089| 0.8 210 16600 1 047 16
5 0.465 488 100 016921 1844 36880 48 045 18
& 0.676 0.81 16.53 0.095/35 108 2160 14 179 [1X:]
7 0.735 5 774 0.08|39 5343 118860 04 0.88 11
8 1172 472 96.71 0.085| 6.8 18802 376040 121 053 18

Figure 40

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

b Close Method Editor.

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

d Click View > Integration Peak List.

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 it is “on”.
between 0.17 and 0.31 minutes, d Highlight the DAD1 chromatogram. * You can extract a spectrum in any of
extract a spectrum from the peak e To zoom in to the first peak, right-click the following ways:
ator near 0.27 minutes using any the mouse above the peak at 0.17 min. Double-click the data point in the
one of the options described and drag it to below the curve at 0.31 chromatogram.
under Comments. minutes, then release. Click the data point in the
Open Spectrum Preview. f Onthe peak near 0.27 minutes, extract chromatogram, then right-click
After zooming in on the region a UV spectrum using one of the anywhere in the chromatogram.
between 1.1 and 1.3 minutes, methods in the Comments column. Click Extract UV Spectrum. The
extract a spectrum from the peak g Click the Zoom Qut icon, h“ in the Extract Spectrum dialog box is
at or near 1.17 minutes. Chromatogram Results toolbar. displayed. Make sure the
Copy this spectrum to the User ~ h To open Spectrum Preview, click the sulfas_PosMS.d file is selected,
Spectra section. Spectrum Preview icon, @ and click Extract.
Change the display to show at i Zoom into the region between 1.1and + Note that when you first extract a
least two spectra. 1.3 min. spectrum, the UV Spectrum Results
j Onthe peak near 1.17 min. extract a window appears containing the
UV spectrum. The spectrum is shown spectrum, and the type of spectrum
in the Spectrum Preview window. and retention time appear under
k Right-click the spectrum, and click User Spectra in the Data Navigator.
Copy to User Spectra. The Spectrum * When Spectrum Preview is enabled,
Preview window is tabbed with the UV the system displays any
Spectrum Results window. manually-selected spectrum butitis
I If necessary, click the arrow next to not kept in the User Spectra section.
the Maximum number of list panes + With Spectrum Preview open,
icon in the UV Spectrum Results Qualitative Analysis overwrites the
toolbar, and select 2. previous spectrum when you
m Close the MS Spectrum Results extract a new spectrum.
window.
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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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Task 16. Extract spectra from a chromatogram (MS and UV) (continued)
Steps Detailed Instructions Comments
2 Extract a spectrum that averages a Highlight the User Spectra to be * You can also extract an average
all UV points within a specified deleted (Use Ctrl). spectrum by double-clicking the
range for the last integrated UV b Right-click the selected User Spectra, selected range in the
peak for the sulfas_PosMS.d data and click Delete. chromatogram.
file: ¢ Click Yes in the Delete dialog box, ifit ~ * You can change whether or not you
Delete any existing User Spectra. is displayed. are asked to confirm every time you
Zoom out of the chromatogram.  d Click the Autoscale X-axis and Y-axis delete a chromatogram or spectrum
Turn off Spectrum Preview. icon 7 to zoom out completely. by using the Message Box Options
Use the Range Selecticononthe e Click the Spectrum Preview window, dialog box. This dialog box is
Chromatogram toolbar. then close the window. displayed from the Tools >
Set the range from the halfway  f Click the Range Selecticon Message Box Options command.
point on the left to the same Chromatogram toolbar. + The Extract Spectrum dialog box is
point on the right of the peak. g Click at the halfway point on the left only shown if more than one data
Extract the spectrum, using any side of the last integrated peak in the file is loaded.
of the options listed. DAD1 chromatogram and drag over to
the halfway point on the right.
h Extract the averaged spectrum using
the option below or on the right.
Right-click anywhere in the range of
the peak, and click Extract UV
Spectrum from the shortcut menu.
Click Extract in the Extract
Spectrum dialog box.
i /', Chromatogrem flesults x
foe oz QEH ¥ C IR ] R T 117 8 =l
2108 Nve (Penrropeet]
59 ¥ ¥
A 01 02z 03 04 05 Os Q7 08 03 1 11 12 13 14 15 1s 17 18 19 4
Response vs. Acquisition Time (min)
§ " UV Spectrum Resil Z.]
iaetloBuEs0c x[Ee =4
w107 UV (1.763-1.18% man) sullas_PusMSd
15
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1
035 LY
05 L
025
0 S e ————
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Figure 42  Average spectrum extracted from selected range for last peak
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Task 16. Extract spectra from a chromatogram (MS and UV) (continued)

Steps

Detailed Instructions

Comments

3 Extract a UV peak spectrum in

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

a Under User Spectra in Data Navigator,

highlight the User Spectra to be
deleted.

b Right-click the spectra, and click
Delete.

¢ Click Yes.

d Highlight the DAD1 Chromatogram.

e Click Chromatograms > Integrate
Chromatogram.

f Click the Peak Selecticon in the
Chromatogram Results toolbar.

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

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

{1 Clhwumatogrem Resls

+E3 TIC S, =125 0V sull s M

can F
2108 Meowse (Peah 0P
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Figure 43

4 Close all three data files.

Integrated DAD1 chromatogram and UV Peak Spectrum

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

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

Learn basics of qualitative analysis 1

Task 17. Configure User Interface for GC

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

system.

Task 17. Configure User Interface for GC

Steps Detailed Instructions

Comments

1 Open the Qualitative Analysis a
program.

2 Switch to the General Workflow. a

Double-click the Agilent MassHunter -
Qualitative Analysis icon .

The system displays the Open Data

Files dialog box.

Click Cancel in the Open Data Files

dialog box.

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

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

workflow's default layout button. .
Click OK.

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

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

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

Steps

Detailed Instructions

Comments

3 Configure the user interface to a
show GC features only.

User Interface Configuration

that are enabled as well as the initial values for some parameters in the default method

Mass accuracy

Unit mass (Q, GQQ)

Separation types
GC Other (for example, CE)
[JLC A [ None (for example. infusion)
M levels
MS (zny)
MSIMS (GQQ. G-TOF)

lonization type
El or other "hard” ienization technique

Cl. APCI. ESI. MALDI or other "soft”
ionization technique

Optional software features Non-MS detectors

Mark all of the following that apply to the data you wish to analyze. Your choices control the tools

[ Accurate mass (TOF. G-TOF) A

Click Configuration > User Interface
Configuration.

Under Separation types, only mark the
GC check box.

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

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

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

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

Mark the Show advanced parameters
check box.

Click OK.

X

* You change which commands are
available in the User Interface
Configuration dialog box.

+ If a feature is not visible, it probably
was hidden when a check box was
cleared in the User Interface
Configuration dialog box.

[[] Peptide Sequence Editor & Ow A
[] BicCenfirm Scftware [JADC A&
Other
Show advanced parameters
Figure 44  Configuring the user interface for a GC Triple Quadrupole
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Task 18. Extract chromatograms from a GC/MS data file
In this task, you extract one BPC chromatogram from a GC/MS data file. You
also extract an EIC chromatogram from two GC/MS/MS data file.
Task 18. Extract chromatograms from a GC/MS data file
Steps Detailed Instructions Comments
1 Open the three example GC data a Click File > Close All. + First, close any other data file that
files. b Click No in the Save dialog box. was loaded.
Open the data files, Pest - 200 - ¢ Click File > Open Data File. * The Pest - 200 -Scan.D file contains
Scan.D, Pest - STD 200 MRM.D, d Go to the folder \MassHunter\Data\ MS (GC/MS) data, and the Pest -
and Pest Strawh-01 SPIKED 1 GC or the folder where the example STD 200 MRM.D and Pest
ppb - 1 ulinj.D in the folder files are located. Strawb-01 SPIKED 1 ppb - 1 ul inj.D
\MassHunter\Data\GC, or in e Select the three data files. files contain both MS and MS/MS
the folder where you copied f Clear the Load result data check box. (GC/MS) data.
them. g Click Open. * You can get help for any window,
dialog box, or tab by pressing the
F1 key when that window is active.
2 Configure the user interface to + Follow the instructions in “Task 17.
work with GC data. Configure User Interface for GC” on
page 69.
3 Extract a BPC for the GC/MS data  a In the Data Navigator, mark the check  * You can also extract
in the Pest - 200 - Scan.d data file. box for Pest - 200 - Scan.d and clear chromatograms in one of the
the check boxes for the other data following ways:
files. Right-click inside the
b Open the Extract Chromatograms chromatogram, and click Extract
dialog box, using the option below or Chromatograms.
one of the options to the right: From Data Navigator, click one of
Click Chromatograms > Extract the chromatograms in the User
Chromatograms. Chromatograms section, then
¢ In the List of opened data files, click right-click and click Extract
Pest - 200 - Scan.d, if necessary. Chromatograms.
d Select BPC for the Type. * You can also extract
e Click OK. chromatograms based upon a mass
spectrum.
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Task 18. Extract chromatograms from a GC/MS data file (continued)

Steps Detailed Instructions Comments

e T e m— X
Listof cpened cata files
o Seante 01 SPKED 1 oo | S B Sa O g vben

4 M3 Chromatogram | Advanced | Excluded Masses

MS level [ v|  Polarity: [Posive v
oo
miz of interest.

e

=
~

ok ][ cod ]
Figure 45 The Extract Chromatograms dialog box

i /\ Chromatogram Resulis

(2o tlaEle e [Ealo e sz WE]A &A% % Bl E e =2

x107 +EITIC Scan Pest - 200 - Scan.D
1547

14
054
od

x108 | +El BPC Scan Pest - 200 - Scan.D

3 4 5 6 7 & 98 W 1 12 13 14 15 16 17 18 13 20 21
Counts vs. Acquisition Time (min)

Figure 46 TIC and BPC for GC/MS data file
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Task 18. Extract chromatograms from a GC/MS data file (continued)
Steps Detailed Instructions Comments
4 Extract the 160 -> 133 EIC fromthe a In the Data Navigator, mark the check * When you first select EIC, a red
MS/MS data files. box for Pest - STD 200 MRM.d and error warning icon is shown next to
This time choose to integrate the Pest Strawb-01 SPIKED 1 ppb - 1 ul the m/z value(s) text box. This error
extracted chromatogram. inj.D and clear the check box for Pest - icon is removed when you enter an
200 - Scan.d. m/z value.
b Open the Extract Chromatograms * Inthe m/z value(s) text box, you
dialog box: can also type a range (for example,
Click Chromatograms > Extract 100 - 300)or multiple values
Chromatograms. (for example, 133, 139).
¢ Inthe List of opened data files, click + If you type a single m/z value, it is
Pest - STD 200 MRM.d and Pest automatically converted to a range
Strawb-01 SPIKED 1 ppb - 1 ul inj.D, if using the parameters on the
necessary. Advanced tab.
d Select EIC as the Type.
e From the MS Level list, select
MS/MS.
f From the Scans list, select Multiple
reaction monitor.
g From the Precursor ion m/z, select
160.
h Inthe m/z value(s) box, type 133.
i Mark the Integrate when extracted
check box.
j Clear the Do cycle sum and Merge
multiple masses into one
chromatogram check boxes.
k Click OK.
List of opened data files
A MS Chromatogram | Advanced | Excluded Masses
MS level MS/MS |~ A Polarity: |Posiive v
Scans: Muttiple reaction monitor v A
Precursor ion miz: [160.0 v /A
miz valuels) 133 A
[IDocyclesum A
[[] Merge multiple masses into one chromatogram A
>
[ ok J[ come |
Figure 47  The Extract Chromatograms dialog box.
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Task 18. Extract chromatograms from a GC/MS data file (continued)

Steps Detailed Instructions Comments
5 Change the plot display optionsto a Click Configuration > Chromatogram + You can customize how
not label the Time segment Display Options. chromatograms are displayed in
markers. b Click Line for the Time segment many different ways by modifying
markers. values in this dialog box.

¢ Clear the Expanded check box.
d Click the OK button.

Chromatogram Display Options E\
A Chromatogram | Common
Retention time units: &) Minutes O Seconds O Scans
Digits after the decimal 18 (Retention time values)
Maximum number of panes; -~
i = The example data files have many
Flrines — = time segments. You remove the labels
Feskizeels Feterten Tme Y| [Compownd iabe — from the Time segment markers by
Label top plot only L] Vertical labels - .
A T e o et clicking the Line button.
Plot itles: [ Expanded (with ionization, fragmerfor voltage and collision eneray) A
Integration results: Pezkfill | Translucent v [] Baseline calculation points
[[] Peak end markers Pesk baselines
Pezk highlighting, Arrowr Lmesv BEold
Time segment markers: O Nene ) Labeled line
SNR results: Shawin fitle Bold noise regions
[ ok ][ cacsl ][ Default |

Figure 48 Chromatogram Display Options dialog box

6 Display all four chromatograms + Select 4 in the Maximum number of
from the MS/MS data files at the list panes box in the Chromatogram
same time. Results Toolbar.
i /\ Chromatagram Resulis x
zsazlqw\wmloc{ 4-|@J&a‘g@"n“ i n= - -
X105 +TIC MRM (> =) Pest- STD 200 MRM.D Maximum number of list panes box
| NI T O A S S B N e e Fe |
x105 |+ EIC MRM (160.0 -> 133.0) Pest - STD 200 MRM.D
. | | | L [ | |1l The two EIC MRM chromatograms
%104 +TIC MRM (~-> =) Pest Strawb-01 SPIKED 1 ppb- 1 ul inj.D are integrated when they are
| R O e O A B i I a |
xwoZJuac MRM (180.0 > 133.0) Pest Strawb-01 SFIKED 1 ppb - 1ul inj.D ‘ extracted.
: N W -
3 4 5 3 7 8 9 10 n 12 13 14 15 16 17 18
Counts vs. Acquisition Time (min)

Figure 49 TIC MRM Chromatograms and EIC MRM Chromatograms for MS/MS data files
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Task 19. Interactively integrate a GC/MS chromatogram

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

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

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

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

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

i /\ Chromatogram Resulis x
P2 et CEw ¢ [5]alo e 2 | s[T]A 0 [F|% K Bl s e A= Many small peaks
x107 |+ TIC Scan Pest- 200 - ScanD .
e 5 are integrated.

il 7
Counts vs. Acquisition Time (min) .

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

Steps

Detailed Instructions

Comments

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

4 Reintegrate the chromatogram

a From the Method Explorer window,

click Chromatogram > Integrate (MS)
to display the Integrate (MS) tab.

b Click the Peak Filters tab.

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

i [Z] Methed Editor: Integrate (MS)
i@ 9 - | ) -] Method Ttems - | (= 34

Integrator | & Peak Fiters | Results

Fiter an

© Peak height @ Peak area
= counts
= . of largest peak
[ Absclute area = counts
Relative area >= 1.000] % of largest peak
Mezdmum number of peaks
Limit (by height) to the largest & 3A
Figure 51

d Click the (I} button on the Method

Editor toolbar to integrate using the
new setting.

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

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

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

i /\ Chromatogram Results

ie o1 AEH €%l

2 x| ol 2 2[R0 % % B

Minutes

x107 |+ TIC Sean Pest- 200- Scan.D
154

x106 +BPC Scan Pest - 200 - Scan.D

TR T I NS RPIORN L AROVY TR DU S TN

3 i 5 3 7 g

9

10 T 12 1 14 15 i3 17 18
Counts vs. Acquisition Time (mir)

15 2 pil

Figure 52

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

1

Steps

Detailed Instructions

Comments

5 Integrate the TIC MRM and EIC

MRM chromatograms for the Pest
- STD 200 MRM.D data file.

b

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

+ Press the Ctrl key to highlight more
than one chromatogram in the Data
Navigator window.

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

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

¢ /\ Chromatogram Resulis

P2 ot QEE CI[k]alo e 2 sl bi[IA % 2% % % B s e 213
X103 |+TIC MsM (**->*) Pest- STD 200 MRM.D iy
3 . 520
6
4 i — 9.690
2z 2402 sss | (08 7316 {8352 g . 3
lr | Au J\“ AA ! i [l
x103 |+ EIC MRM (160.0 -> 133.0) Pest - STD 200 MRM.D
2
;
0
3 i 5 g 7 1 ER 12 i) 1 15 15 17 18 13 2 A
Counts vs. Acquisition Time (min) &
Figure 53  Integrated MRM chromatograms

6 Select the MS/MS (GC)

integrator. Change the filter to only
accept peaks with an absolute

height greater or equal to 10,000.

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

Select MS/MS (GC) as the Integrator.

Click the Peak Filters tab.

Under Filter on, click Peak height.
Under Height filters, mark the
Absolute height check box.

Type 210000 as the Absolute height.

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

Steps Detailed Instructions Comments

{ [ Methed Editor: Integrate (MSMS) x
i (b} Integrate Chromatogram «| (3} | ¥} -~ 4 | Method ems~ | (2 [

A Integretor | Sutatilty| A Peak Fiters | Resus

Fitter on

@ Peak height & O Pezk area

Height fiters

[+] Abselute height A& == 10000|  counts
[ Relative height s= | 50| oflargestpesk

WMaimum number of peaks

] Limit (b height to the lzrgest [ o]

Figure 54  Peak Filters tab with Absolute height marked

7 Reintegrate the chromatogram g Click the {Bl * button on the Method + Note that only the largest peaks are
Editor toolbar. now integrated.
: /', Chromatogrmm Heis x
A S [F3] o A P N S 0 3 e e e =)
X103 | TIC HGH (- *) Pest-STD 0 MRMD . &
: : "
I g e e T Ll

x10% [+ EIC MRM (160.0 > 133.0) Pest - 5TD 200 MRM.D
2

7 i |
3 H 5 & ) & E] 10 n 1 13 T I 3 1 1§ L
Courts ve. fczsition Time (mis) -

Figure 55 Integrated TIC and EIC MS/MS chromatograms with higher threshold setting

8 Restore the settings that are saved a Select the Chromatogram > Integrate  * To cancel your changes and restore

for the current method and close (MS/MS) section in the Method the values from the method that is
Method Editor. Explorer. loaded, click the Restore to last
b Click the icon ﬁ saved values from file icon #*.0n

the Method Editor toolbar.
¢ Select the Chromatogram > Integrate
(MS) section in the Method Explorer.
d Click the icon ﬁﬁ

e Close the Method Editor window.
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Learn basics of qualitative analysis 1
Task 19. Interactively integrate a chromatogram (GC/MS) (continued)
Steps Detailed Instructions Comments
9 Delete all chromatograms except ~ a Under User Chromatograms in the * When you use the Clear Results
the original. Delete the integration Data Navigator window, highlight all command, the chromatograms are
results on the original the chromatograms except the not deleted; the results that are
chromatogram. original. connected to the chromatograms
b Right-click the highlighted are removed. In this case, the
chromatograms, and click Delete. integration values are cleared.
¢ Select all of the TIC chromatograms.
d Click Chromatograms >Clear Results.
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Task 20. Basic tasks for a GC/MS data file

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

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

options, subtract the background spectrum and integrate and extract peak

spectra.

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

Steps

Detailed Instructions

Comments

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

Zoom in on the region between
13 and 16 minutes.

Use the Walk Chromatogram
icon.

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

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

the Data Navigator window.

Click on the TIC MRM chromatogram

in the Data Navigator window.

Close the Method Editor window.

Close the MS Spectrum Results

window.

Click the Autoscale Y-axis during

Zoom icon |§| in the Chromatogram

Results toolbar.

To zoom in to the last few peaks,

right-click the mouse above the peak

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

release.

Click the Walk Chromatogram icon
in the Chromatogram Results

toolbar.

Move the Walk Chromatogram cursor

to above the X axis at about 13

minutes, and click.

To navigate from spectrum to

spectrum, use the right and left arrow

keys on your keyboard.

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

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

* Sometimes, two spectra are
displayed in the Spectrum Preview
window. For example, two spectra
are shown in the Spectrum Preview
window for each point you click
near the peak at 13.431 minutes.
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Task 20. Basic tasks for a GC/MS data file
Steps Detailed Instructions Comments
: /A Chromatogram Results x
ie o tla[E CEAl0 e 2 o LA ]E [B]% % E = i x4
%105 |+ TIC MRM (™ -> ") Pest - STD 200 MEM.D
7
6
5
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3
2
A e
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Counts vs. Acquisition Time (min)
i |ff Spectrum Preview x
e tlaBH[xa0c sxi@mlald
x102 +MRM:1(13.437 min) (387.0-> =) Pest - STD 200 MRM.D
2] 2520
]
2l
o
ol
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Figure 56  Walk chromatogram to view the two MRM spectra for the peak at 13. 437 minutes
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Task 20. Basic tasks for a GC/MS data file

Steps

Detailed Instructions

Comments

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

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

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

Change the display to show at
least three spectra.

f

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

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

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

On avalley near 5.1 min., extract the
spectrum.

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

Zoom into the region between 14 and
15 min.

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

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

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

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

Steps

Detailed Instructions Comments

= Agilent MassHunter Qualitative Analysis B.04.00 - Default.m
¢ File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
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= Chromatogram

¢ 1l MS Spectrum Resuits X
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Extraction Data Format

I+ Spectrum

[Integrate (MS) | 103
Integrate (MSMS) J|
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Smosth <02
Exclude Mass(es) J

0

+ MRM:1 (5.199 min} (110.0 -> =) Pest - STD 200 MRM.D

+ MRM:1 (5.169 min) (110.0 -> =) Pest - STD 200 MRM.D
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Figure 57  Main window with two MRM spectra from the peak at 5.2 minutes and two MRM spectra from the

peak at 14.3 minutes

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

Bring up Spectrum Preview.
Extract a spectrum from the
valley at RT 14.3 minutes.
Copy this spectrum to the User
Spectra folder.

Change the display to show 6
spectra.

Turn off Spectrum Preview.

Click the Spectrum Preview icon,

On avalley near 14.3 minutes extract a
spectrum.

Right-click the spectrum in the
Spectrum Preview window, and click
Copy to User Spectra. The spectra are
copied to the User Spectra section in
the Data Navigator and are shown in
the MS Spectrum Results window.
Click the down arrow next to the
spectrum pane list, and select 6.
Close the Spectrum Preview window.

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

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

» Spectrum Preview mode is useful
when you quickly want to review
the spectra in your chromatogram
and save only a few of the spectra.
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments
i /\ Chromatogram Resulis x
i e tQEE Ao e 2 I[E]E A G EP]% S B S it =
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Figure 58

4 Extract a spectrum that averages
all points within a specified range
for the peak at 14.3 minutes for the
Pest - STD 200 MRM.d data file:

Zoom out.

Use the Range Selecticon on the
Chromatogram toolbar.

Set the range across the entire
peak.

Extract the spectrum, using any
of the options listed.

Chromatogram Results and MS Spectrum Results windows

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

Click at the left side of the base of the
peak at 14.3 minutes and drag to the
base of that peak on the right.

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

Select 2 in the Maximum number of
list panes in the MS Spectrum Results
window.

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

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

Note that two averaged MRM
spectra appear.
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Learn basics of qualitative analysis 1

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

Steps

Detailed Instructions

Comments

i /A Chromatogram Results
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R P R P EA LR I

Minutes =3

%105 |+ TIC MRM (= -> ") Pest - STD 200 MRM.D
64
4
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2> \lsutupamsmhmun

x

=[] 2 1% % % i) =

x1
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1850

6
5
4
34
2
1
0
5

x10

254
2
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1

0.5
0
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1330
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Figure 59

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

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

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

Click the Zoom Qut icon, ] in the

Chromatogram Results toolbar.

Press the Ctrl key.

Click at about 5.0 min. on the left side

of the first peak and drag over to about

5.3 min. on the right, and release the

mouse.

Release the Ctrl key.

Extract the averaged spectra using this

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

Chromatogram Results and MS Spectrum Results showing two averaged spectra

* Remember that the second peak

already has a range selected from
step 4.

+ To extract spectra, you can also

right-click anywhere in the
chromatogram and clicking Extract
MS Spectrum. The Extract
Spectrum dialog box is shown. Click
Extract.
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1 Learn basics of qualitative analysis

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

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

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

every time you extract a peak Navigator. Right-click the User Spectra all extracted peak spectra will
spectrum from Pest - STD 200 line, and click Delete. automatically have the designated
MRM.d. b Click Yes. background spectrum subtracted.
Delete any scans under User ¢ In Method Explorer, select Spectrum
Spectra in Data Navigator. > Extract (MS/MS).

Extract a background spectrum  d Click the Peak Spectrum Extraction
thatis the average of a spectrum (MS/MS) tab, if not visible.

at the start of the peak and a e Inthe Peak spectrum background
spectrum at the end of the peak. box, select Average of spectra at peak
Extract a peak spectrum from the start and end.

integrated peaks. f Inthe Chromatogram Results toolbar,

click the Peak Selecticon, 1.

g Click the Chromatograms > Integrate
command.

h Select the peak at 5.201 minutes.

i Right-click and click Extract Peak
Spectrum from the shortcut menu.
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Learn basics of qualitative analysis 1

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

Steps Detailed Instructions Comments

LE] Agilent MassHunter Qualitative Analysis B.04.00 - Default.m
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Figure 61  Peak spectra with a background peak spectrum subtracted

7 Integrate and extract peak spectra a Click the TIC MRM chromatogram in
from the Pest - STD 200 MRM.d the Data Navigator window.
data file. b Click Chromatograms > Integrate and
Extract Peak Spectra.
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Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

3 Agilent MassHunter Qualitative Analysis B.04.00 - Default.m
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Figure 62

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

Integrate and Extract Peak Spectra

a
b Select all files.

¢ Click Close.

d

Configuration.

Mark all check boxes.
Click OK.

- @

the method changes.

Click File > Close Data File.

If these check boxes are not
marked, then some of the
algorithms are not available.

Click Configuration > User Interface

Click No when asked whether to save
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Find and identify compounds

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

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

Each exercise is presented in a table with three columns:

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

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

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

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

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

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

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

Step

Detailed Instructions

Comments

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

b

Double-click the Mass Hunter
Qualitative Analysis icon.

Click 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 Resulls 4 x
5103|@,@w|€|%|‘30 zv\’.‘.ﬁ.[x,ﬁ\%“‘%ﬁg\@ Minutes = RangeSelect
x108 |+TIC Scan sulfas_PesMS.d tOOl
ol
2l
A
o
sl
S [ S— e —
Al

01 02 o3 04 05 06 07 0B 03 1 11 12 13 14 15 16 17 18 13 2
Counts vs_ Acquisition Time (i)

Figure 63  Selecting a time range in the TIC chromatogram

2 Find compounds in the a Inthe Method Explorer window, click  + Learn more about Target data type
chromatogram. Find Compounds > Find Compounds in the online Help.

Restrict m/z to 100-350. by Molecular Feature. * You choose the region of the

Make sure you can see b Select Small molecules chromatogram from which to find

chromatograms and spectra for (chromatographic) as the Target data compounds. See Figure 63.

all the compounds. type. * The blue triangle appears when you
¢ Mark the Restrict m/z to check box. change a setting from the value that
d Type 100-350. is saved in the current method.

When you save the method, the
triangles disappear.
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Task 1. Find compounds (LC/MS - MS only) (continued)

Find and identify compounds 2

Step Detailed Instructions
[ Method Explorer- Defaultm { [} Method Editor- Find Compounds by Molecular Feature
+ Chromatogram #1|i (¥ Find Compounds by Molecular Feature ~| {3} | ¥ = (4 -| Method Ttems~ | (= (3§
T Mass Defect Peak Fiters (MS/MS) Results LMFE
A Edraction lon Speciss Charge State Compound Fitsrs
# General
Extraction algorithm
+ Reports
Targetdatatype | Small molecules (chromatographic) v
= Find Compounds
Input data range
Find by Auto MS/MS
[] Restrict retention time to minutes
Find by Targeted MS/MS
7] Restrict miz lo 100-350 miz
Find by Molecular Feature | 2 &
Find by Chromsatogram Deconvolution Peak fiters
Find by Maximum Entropy () Use peaks with signal-to-noise >=
e {Profile spectra only)
(5 Use peaks with height >= [0 counts

+# Find Compounds by Fermula

+ Identify Compounds

+ Compound Automation Steps

+ Worklist Automation

LExport

{Profile and centroid spectra)

Comments

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

Figure 64

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.

Restricting mass range for finding compounds by molecular feature

* 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.
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2 Find and identify compounds

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

Step Detailed Instructions Comments
: (£} Method Explorer: Defaultm x ” 57 Mathod Editor: Find Compounds by Malecular Feciure x
+ Chromatogram ¢ (¥) Find Compounds by Molecular Feature ~ | (3§ | ) ~ 04 - | Method Ttems~ | (5 [
+ Spectrum A Bdraction lon Species Charge State Compound Fiters Mass Fiters
Mass Defect Peak Fiters (MS/MS) A Results LMFE Advanced
+ General
Previcus resuits
+ Reports
Delete previous compounds
= Find Compounds

New resutts

Find by Auto MSMS
Find by Targeted MSIMS

) Highlight first compound
© Highlight all compounds

Find by Molecular Feature

Find by Chromatogram Decomvolution
Find by Maximum Entropy

Find by MRM

¥ Find Compounds by Formula

all and spectra
Extract MFE spectrum A Extract ECC A
[] Extract raw spectrum [] Extract EIC

'+ Identify Compounds

+ Compound Automation Steps

[ Extract MS/MS Spectrum

+ Worklist Automation

Precursor tolerance: +/-

+ Export
z;?;’;:;son\ylhe\argest A 4 compounds
Figure 65 Changing the values in the Find by Molecular Feature > Results tab

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

i Change the Maximum number of list < The selected range is automatically
panes to 4 in the MS Spectrum Results used when you click {E} in the
windows. Method Editor toolbar. In the Find >

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

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

350. * The chromatograms can also be
displayed in overlaid mode. In
overlaid mode, you can select to
only show the “top”
chromatogram’s labels. Click the
Configuration > Chromatogram
Display Options command to
change the Label top plot only
value.
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Task 1. Find compounds (LC/MS - MS only) (continued)

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

Step

Detailed Instructions

Comments
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Figure 66

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

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

only)

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

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

Step

Detailed Instructions

Comments

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

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

96

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

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

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

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

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

If necessary, click View > Compound
List.

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

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

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

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

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

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

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

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

You can move a column by dragging
the column header.

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

Find and identify compounds 2

Step

Detailed Instructions

Comments

55 Ailent MassHunter Qualitative Analysis B.04.00 - Default.m
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Figure 67

2 Do adatabase search based on a
formulas for compounds 1 to 4.

Base search on formula. b

c

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

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.

Generate Formula results for Compounds 1-4 in sulfas_PosMS.d

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 68).

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

Some identification results are also
shown in the Compound List
window.
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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
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 that contains data, the software
value and click OK. The CAS column is automatically redisplays this
empty; the software automatically column if the Automatically Show
displays any column that contains Columns feature is on.
information.

c Cligk the Hide Empty Columns icon,
Iﬂil,in the Compound List.
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Figure 68 Results for Database Search and Generate Formulas for Compounds 1-4 in sulfas_PosMS.d
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Find and identify compounds 2

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

You generate a report for each of those compounds found in Task 1. Find
compounds by molecular feature (LC/MS - MS only) 91 and identified in
Task 2. Generate formulas and identify compounds (LC/MS - MS only) 96.

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

Step

Detailed Instructions

Comments

1 Change some of the selectionsin ~ a In Method Explorer, click Reports >
the method for compound reports: Compound Report.
Turn off viewing the MS spectra b Clear the Show MS spectrum check
zoomed in on special peaks. box.
Turn off the MS/MS options in ¢ Clear the Show MS/MS spectrum
the report. check box.
d Clear the Show MS/MS peak table
check box.
} 5} Method Explorer: Defaultm % ||} [£f Method Editor: Compound Report
Chromatogram A ||} ¥ Print Compound Report ~ | (3} | ) ~ % - | Method Items~ | (2 [
+ Spectrum Compounds
—— [#] Shaw compound table

File Open Actions

= Reports

Analysis Report
Compound Report Al

Commen Reporting Optiens

- Find Compounds:

Find by Auto MSIMS

Find by Targeted MSMS

Find by Molecular Feature A
Find by Chromatogram Decenvelution

Find by Maximum Entropy

Find by MRM

Find Compounds by Formula &

- Identify Compounds

Search Database A
Search Unit Mass Library

~

Sort by: Retention time: b

Sort order: Increasing v

[] Exclude detils for unidentified compounds
Chromatograms

[] Show user chromatogrami(s)

Shaw compound chromatogram(s)
Compound spectrum (MS)
[] Show MS spectrum A
[] Show predicted isclope match teble

Show MS peak table

Shaw MS spectrum (zoomed in on special pesks)
Zoompadding: - | 300 <[ 300] mz
Overlay predicted isctope distribution

Compound spectrum (MS/MS)

Shaw MSIMS spectrum [] Show MSIMS peak table A

Library search results

[ Shew library spectrum [] Show difference spectrum

Figure 69

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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2 Find and identify compounds

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

Step Detailed Instructions Comments

+ Several different report templates
are included with the software.

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

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

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

2 (optional) Choose a different
compound report template.

B Method Explorer: Defitm x || 5 Method Editor: Comman Reporting Options x
% Chromats ~|[i (¥ Print Acquisition Method Report = | (3} | ¥ ~ (% - | Method Items~ | (2 [
et You can use Excel and the Report
T A Templates | Options . . -
5 General Rport tamplats flcer Designer add-in to customize
—— = any of the templates that have
Analysis Report oot the extension XLTX. You cannot
Cempound Report A Analysis report template H i<iti
R Freri T n e — customize the acquisition
e T e method report.
Find by Auto MSIIS CompoundReportWith|dertification Hits xibe v A
Find by Targeted MSIMS Qualitative method report template -
Find by Molecular Feature F S veNethodienot i s
Find by Chromatogram Deconvolution Acquisition methed report template
Find by Maximum Entropy MSAcgMethod rdlc ~
Find by MRM
+ Find Compounds by Formula
=l Identify Compounds
Search Database A v
Figure 70 Common Reporting Options section in the Method Editor
3 Print the report. a Click File > Print > Compound Report + Inthe Print Compound Report dialog

box, you can select a different
printer, select to save the reportto a

or click the arrow in the Print Analysis
Reporticon (I} and click Print

Compound Report to print the
compound report.

PDF or Excel file, select whether to
print all results or only the

b Mark the Print preview check box. highlighted results, and whether or
¢ Click OK. Examine the report. not to combine different data files
d Click the Close Print Preview icon. into one report.

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

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

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

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

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

Step

Detailed Instructions

Comments

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

2 Find compounds within the
specified range on the
chromatogram.

Enable sample purity
calculations.

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

Add columns to the Compound
List window.

Review results.

a Click File > Open Data File.

b Select sulfas_PosMS.d and click OK.

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

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

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

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

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

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

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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2 Find and identify compounds

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

Step Detailed Instructions Comments
i Method Explorer: Defouttn x [ i Syl Pty =
+ Chromatugram i (0) Find Compounds by Formula=| (Y | ¥ + 0 | Method ltems~ | (5 13
+ Sprctrsm Integrate (V) Sutsbity (V) Peaks (UV) integrate (ADC) Peaks (ADC)
1 A Options Drelay T Evclude Masses | inlegrale (M5} | Pesks (M5)
Sample puity
"L ] Compte samclecusity A + All of the algorithms that
Analysin Repeet Agerthea ta Lisn
Compound Rapart e Ewaz &4 Owex are marked are calculated,
Cotaton Sagecsnd Ogkond Qscme= Ewex & Omwox even if they are not used to
1\ Find Compounds Fance A .
sm———— [—— determine the sample
() Use peak areas ) Use pesk hesghits =
Find by Formeda - Optiona ry pu I'Ity,
Find by Formmds - Chromaligrams R¥ accecsence window: - 0.050 min
Find by Formels - Mass Spectrs Chnficason settings
i by Formea - Sampie Pesity Al Sgte stgerithm <

+ Tdentify Compounds

O Minimum of all seleced algories

! tompound Automation Steps

) Mwerage of all selected algerithms

+ Worklsl Aulumalivn

(%) Mancimum of all selecied algorishens A

You specify how to
determine the sample purity
in this section.

Mimmum scceplabile punty 20 A %
+ Export
Figure 71  Setting sample purity options for the Find Compounds by Formula algorithm
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Find and identify compounds 2
Task 4. Find compounds by formula (LC/MS - MS only) (continued)
Step Detailed Instructions Comments
h Click {E} 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 3in 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 In the Compound List windowy, 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 icon, window so that more columns are
Iﬂﬁl,in the Compound List window. visible. See “Task 4. Change
m In the Compound List window, clear window layouts” on page 22 for
the Automatically Show Columns more information on moving
check box. windows.
n Remove columns from the table that * |f the Automatically Show Columns
you don’t want to include. icon is not on, then you can
manually display the Purity
columns:

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

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

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

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

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

Step Detailed Instructions Comments

ilent Masstlunter Qualitative Ly Default.m
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Figure 72  Finding all four compounds in the sulfa drug mix
+ Theicon for the Compound in  The Purity Value column is color
the Data Navigator indicates coded:
whether the Compound passed - Green - Pass
the Sample Purity test. * Yellow - Fail

- Red - Cannot measure

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

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

- MS only)

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

MS data.

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

Step

Detailed Instructions

Comments

1 Enable Peptide Sequence Editor
features.

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

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

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

page).

Click Configuration > Configure for
Workflows > General.

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

Click Configuration > User Interface
Configuration.

Mark the Peptide Sequence Editor
check box.

Click the OK button.

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

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

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

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

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

type 20 for the number of compounds.

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

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

+ The Peptides option in the Charge

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

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

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

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

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

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

Step Detailed Instructions

Comments

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

Find the charge state.

Find the ion species.

Find this compound in the Compound
List window.

Find the mass.

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

and ion species.

53 Agilent MassHunter Qualitative Analysis B.04.00 - Default.m

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

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

i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
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Cpd 1: 2576 1| 2543 2576 259%9| 0026 3331907 3331907 664 36697 664.78096 Find by Molecular | peptide-ms-only d
Cpd 2: 2681 2| 2652 2691 2745 0037 3451891 3451891 688.36383| 688 77065 Find by Molecular_| peptide-ms-only d
[ Cpd3:2716 3| 2678 2716 2801 0.03 7228175 7228175 1442.6202| 144445922 Find by Molecular...| peptide-ms-only.d
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5 A Edmdion | lonSpecies | A Charge Stete | A Compound Fiters X101 Cpd % 2716: + MFE Spectrum (2678-2.801 min) peptide-ms-only.d e
Mass Fites | Mass Defect | Poak fiters (45/MS) | A Festts | dvanced 5
Previous resuts Al
Deftn smiions ik o5
1
Analysis Report e fosiite
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Figure 73

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

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

Step Detailed Instructions Comments

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 spectrumfor  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 first integrated
Select a range from the halfway peak.
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.

1104 |+ EIC(570.7362) Scan peptide-ms-cnly.d
2758

252 2B 256 282 26 282 284 28 2B2 27 22 27 278 27e 28 282 284 288 282 25 282 2% 2% 2% 3 ahe abe
Counts vs. Acquisition Time (min)

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

104 |+ Scan (2.748-2.771 min. & scans) peptide-ms-only.d

. ] . |--|- X n
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
Response 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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2 Find and identify compounds

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

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

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

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

Step

Detailed Instructions

Comments

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

Use the General workflow.
Highlight a range from 0.2 t0 1.3
minutes.

108

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

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

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

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

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

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

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

A blue triangle is automatically
shown in the Adjust Delay Time
tabs in the Method Explorer. This
data file also contains DAD and
ADC data. You may ignore these
blue triangles unless you want to
enter a delay time.
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Task 1. Find compounds (LC/MS - MS and MS/MS)

Find and identify compounds 2

Step

Detailed Instructions

Comments

i /\ Chromatogram Results

R e [ AR P N

2 [l A Ak B (%)% B s

Minutes

x108 |+TIC MS(all) sulfas_PosAutoMSMS.d
154
14

0.59

o

" 0105 02 025 03 035 04 045 05 055 06 065 07 075 08 085 05 055 1 105 111 115 12 1.35 13 1.35 114 1.5 15 155 16 165 1.7 1.95 18 185 19 135 2

Counts vs. Acquisition Time (min)

Figure 74

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

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide

a In Method Explorer click Find
Compounds > Find by Auto MS/

b Under Processing, in the Positive
MS/MS TIC threshold, type 100

¢ Click the Excluded Masses tab.

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

e Type121.0504,922.0097

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

* You can choose the region of the
chromatogram from which you
intend to find compounds. See
Figure 74.

* 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.

MS.

000.

f Select Symmetric (ppm).
g Select 20.
i %k Method Explorer- Default m % ||} [ Method Editor: Find Compounds by Auto MSMS x
Chromatogram A |[i (® Find compounds by Aute MS/MS ~| 3 | ¥ -+ 04 - | Method Ttems~
'+ Spectrum A Processing | A Excluded Masses | Resuits
[+ General © Do not exclude masses
- Exclude masses (or miz ranges) from all new
- S} chromatograms A
R mizvalue(s):  |121.0504, 922.0097 A
Find by Auto MS/MS |

Find by Targeted MSIMS
Find by Molecular Feature

Find by Chromatogram Deconvolution

Find by MRM

Find Compounds by Formula A
¥ Identify Compounds

Compound Automation Steps A

'+ Worklist Automation

[+ Export

Single m/z expansion for this chromatogram

Symmetric (ppm) v|A =+ 20 v A

Figure 75

Excluded Masses tab of Find Compounds by AutoMS/MS

109



2 Find and identify compounds

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 76.

Detailed Instructions

h Click the Results tab.

i Mark the Extract EIC, Extract MS, and

Extract MS/MS check boxes.

Clear the Extract ECC check box.

k Click (B to run the Find Compounds
by Auto MS/MS algorithm on the data
file.

a Highlight Compound 4 only.

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

¢ Expand Compound 4 to see the
chromatogram and two spectra. You
click the Plus sign next to the
compound in the Data Navigator
window to see the labels for the
chromatogram and spectra.

Comments

You can also click Find > Find
Compounds by Auto MS/MS >
Over Selected Ranges.

The Qualitative Analysis program
will find 4 compounds in the
selected range under these
conditions.

In the next task you identify which
compounds are the sulfa drugs.

Showing both spectra is a convenient
way to display all the information for a
single compound.

Note that both the precursor and
product spectra are extracted for each
compound. The diamond represents
the precursor ion. You can change the
color to use for the MS/MS precursor
ion symbol in the MS and MS/MS
Spectra Display Options dialog box.

O
£ [] Compounds

Figure 76
Compound 4

J 121.0508
B 2241287
02+
o 73| N S W

: i Data Navigator X : 11l MS Spectrum Results x
Sort by Dot Fe 3 P2 e OB |%ao e s olm|e]E R % %% B =S
B[] sulfas_PosAutoMSMS d = -
| x102 |Cpd 4: 1.264: + Scan (1.210, 1.268, 1.296 min, 3 Scans) sulfas_PosAutoMSMS.d
O 3119208

922.0038

24 1560764 311.0807
P

i Ao 245.1028

I

x107 |Cpd 4: 1.264: + Product lon (1,222, 1.273, 1.207 min, 3 Scans) (311.0810[z=1-> =) sulfss_PosAutaMSMS d

50 1o 15 200 280 300 3o 4o B0

500

550 600 650
Counts (%) vs. Mass-to-Charge (miz)

760 750 2o 8% slo 950

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

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

and MS/MS)

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

Task 1.

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

Step Detailed Instructions Comments

1 Do a database search of a Highlight all compounds in the Data * Note that three of the sulfa drugs
Compounds 1 to 4 based on Navigator window. have been identified in the
masses. See Figure 77 on b In Method Explorer, click Identify Compound List (See Figure 78 on
page 112. Compounds > Search Database. page 113).

In the Method Editor window in the
Search Criteria tab, click Mass.

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

Click View > Compound List.

Click View > Compound Identification
Results.

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.

* Note that no compound name was
found for Compound 3 after running
the database search algorithm.
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2 Find and identify compounds
Task 2. Identify compounds and generate formulas (LC/MS - MS and MS/MS)

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

Step Detailed Instructions Comments

4,00 - Def:

x

18 Agilent MassHunter Qualitative Analys
i File Edit View Find Idertily Chromstograms Spec,
HA= A3 R e Al M Ca RN EA R o)

[ Data Navigatn
S0 by Deta Fie
= [ sults_PralutcMSME
[l [F] Usae Chromategrams
[+#] s Spwctra
[] Background Speciis

| Cpdd SulladmeScone Fostimn

5 B Cpd & Sutfodineshcnine
[@1f, + EIC(I11 0810) Senn
[Fely = Scan (1.210. 1285 . minp
[2lulu +Procuetlon (1222, 1278 mind (31108 | ¢

[ Matched Sequences -
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zﬁ;wh i (8) Scsech Databssnefor Compuunds = (1) | ¥+ 04| Methad Rems= | (1 L8 ieo s Qi Elase - T.I'm.:'k“d
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Figure 77 Compounds in sulfas-PosAutoMSMS.d data file identified by searching a database

112 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



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 ( { ) to run the abundance ratios on the spectrum
Hint: To obtain the same results as in algorithm or click the Identify > plot when you zoom in at the
Figure 78, make sure you have Generate Formulas from Compounds appropriate m/z.
selected Common organic molecules command. * Note that one or more formula were
for the Isotope model. e Inthe Data Navigator window, found for all compounds.
highlight the compound that you want + Click the Hide Empty Columns icon
to see. to automatically hide empty
f Use the scroll bar in the Compound columns. You can also use the
Identification Results window to see Remove column shortcut command.
the Generate Formulas results (MFG). * Note that the formula from the
The second level of the table shows database search is the same as the
several Score columns. The ID Source formula determined by the Generate
column shows that the result was Formulas algorithm.
found by both the Database Search * Click Configuration > Compound
(DB) algorithm and the Generate Label Configuration to change the
Formulas algorithm (MFG). compound label.
{ 2% Compound ificatit - Cpd4: i x
|8 Automatically show Columns || (43 | &ff S | & 621 | @, @
Best g Name w Score b 1D Source W, Diff (abs. ppm) 7T RT W Mass (MFG) 7 RT(DB) W RT Diff i Mass g f
= p el Sulfadimethoxine 9975 DBSearch-MFG 015 1.264 310.07358 1.2 0.044 310.07362
Score (MFG, abund) | Score (MFG, mass) ¥ Height V Score (MFG, MSIMS) 7 Species ¥ Score (MFG, MS) V| mz ¥ Score (MFG) ¥ Score (MFG, iso. spacing) V| lon Formula V|
o |98 | 90:98 | 2488343| 9.9 | (MeH)-| 99.85 | 311.0809| 99.87 | 9985 | C12HIE N4 045 |
: IZATABAIJV : WDDV . 82| 824 3110&!:‘;3 B inke D -0.16 .243334; TDD : n DED.B
384568 1586 128 128 3120835 -01 024 386884 155 312.0835
159136 64 53 48 3130794 -02 077 14382 58 3130796
20783 08 07 07 3140812 -0.4 -132 2130 03 3140816
Best h'd Name hd Score 7 1D Source | Diff (abs. ppm) 7 RT W Mass (MFG) ¥ RT(DB) W RT Diff hd Mass hd
- |F ‘ 4534 MFG 4.46 1.264 310.07224 31007362 2
| < >
i W MSIMS ils: Cpd 4 i ine CI2ZHI4N404S x
miz Formula Height % Diff (ppm) Loss Mass Loss Formula f
i e e All of the possible formulas for each
e Ciwwn—m— ae L m/z are shown in the same color.
108.0444 C4H4 NL 1159 -1297 203.0378 CB8H1104S
108 0444 CHENAS 11598 1823 202 03443 C11H704 -
Figure 78 Compound Identification Results window and MS/MS Details window for Compound 4
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2 Find and identify compounds

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

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

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

Step

Detailed Instructions

Comments

1 Change some of the selections in
the method for compound reports:
Turn off viewing the MS spectra
zoomed in on special peaks, if

a Inthe Method Explorer window, click
Reports > Compound Report.

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

necessary. box, if necessary.

Turn on the MS/MS options in ¢ Mark the Show MS/MS spectrum

the report. check box and the Show MS/MS

peak table check box.
i| i Method Explorer: Defaultm % (i [1] Method Editor: Compound Report *x
+ Chromatogram A [ (¥ Print Compaund Repert + | (4 | ¥ = £ - | Method Tems= | (< (g
+ Spectrum Compeunda
7 Genersd [+] Show coenpennd table
Sont by Felerdion e xi
- Repurls
. Sort ceder: Inreasng bt
::I-,-m'. :‘:e:l Al [ Exclude details for umdentified compounds
—
Common Reperting Options Chromatograms
Do " i [ Sheew wvew chromatograen{s)
+ Find Compounds by Formula A k-
- Identify Compounds N - [] St MS sk table
Seacch Datsbase ] Shuow predicted ischipe match table
f""“" '_"'""'"“"h""" ) Shosw ME spectrum (zoomed in on specisl pesies) A
_:ul;:llm.;..'a:g Mass Library - . b
Cenerate Formulas
Define and Maich Saquences
Combane ldenbihcabon Resulls
[#] Shew MSME peak tble
'+ Compound Automation Steps A
= " - Litwary seanch results
[ Show lbeary spectrum [ Show difference spectrum
| Export
Figure79  Compound Report window in the Method Editor

2 Print the report.
Preview the report.

a Click the Print Compound Reporticon

@ to print the report.
b In the Print Compound Report dialog
box, click the All results button.
Mark Print report.
Select a printer.
Mark Print preview.
Click OK.

-0 a0

+ Only sections that are marked in

this tab are included in the report.

+ To change the template that is used

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

* You create a PDF file when you mark
the Save report as PDF file check
box. This option only works if you
installed the Microsoft Excel PDF
add-in after installing Excel.
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Find and identify compounds 2

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

Step Detailed Instructions Comments

= X

l;;-a\. o c B Microsoft Excel -

=
Print Preview

T

Print Page | Zoom i || ciose print
St Show Margins || “preview

— — . This button closes the
| Print Preview window
without sending the
report to the printer.

Qualitative Com pound Report

12 S e AN

Preview: Page 1 of 4

Figure 80  Print Preview of a Compound Report

3 Close the Print Preview window. a Click Close Print Preview in the + |f you want to print the report, click
toolbar. the Print button. The report is
printed on the printer selected 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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2 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.

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

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.

Step

Detailed Instructions

Comments

1 Open the TIC for the a
sulfas-PosAutoMSMS.d data file.
Use the General workflow.

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

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

Click File > Open Data File.

Click sulfa-PosTargetedMSMS.d, and
click Open.

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

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

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.

i /\ Chromatogram Resulis

P2 e tlaEluglx[a]oc

2 [l LA 2 %] % e s

Minutes

%108
2

15
1
054

od

+ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS 4

Counts vs. Acguisition Time (min)

01015 02 035 03 035 04 045 05 055 06 055 07 075 08 085 09 055 1 105 11 195 12 125 13 135 14 145 15 155 16 1.5 17 175 18 155 18 1% 32

Figure 81
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The TIC chromatogram for sulfas-PosTargetedMSMS.d data file
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Find and identify compounds 2

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

Step

Detailed Instructions

Comments

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

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

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

Lower the minimum match score
to 50.

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

Click the Results tab.

¢ Mark the Extract MS/MS

-0 o0 =

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

Click Find > Find Compounds by
Targeted MS/MS.

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

Click the Browse button.

Select Sulfas_AM_PCDL.cdb.

Click the Open button.

Click the Search Results tab.

Type 50 in the Minimum match score
box.

Highlight all compounds in the Data
Navigator window.

Click Identify > Search Library for
Compounds.

Click View > Compound List.

Click View > Compound Identification
Results.

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

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

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

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

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

Step Detailed Instructions Comments

a0
i
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Figure 82  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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Task 5. Do molecular feature extraction on a protein digest (LC/MS

- MS and MS/MS)

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

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

Step

Detailed Instructions

Comments

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

Make sure the layout is returned
to the Default Layout.

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

Filter to show only the largest 20
compounds in abundance.
Change the window layout to
match that of Figure 83 (next

page).

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

a
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 3 in the Maximum
number of list panes box in the
Chromatogram Results toolbar.

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

To return the layout to the default
layout, click 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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2 Find and identify compounds
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

00 - Defadt.m
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Figure 83  Find Compounds by Molecular Feature for a protein digest with auto MS/MS data

3 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked to save the
results.
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Tasks for GC/MS Data (Triple Quad)

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

This FindCompounds algorithm identifies compounds in GC/MS data and
creates a cleaned MS spectrum for each compound. This functionality is an
easy way to “mine” information from complex data. You can only use the Find
Compounds by Chromatogram Deconvolution algorithm on GC/MS sample
data acquired in Scan, Product Ion scan or Neutral Loss scan mode.

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

Step

Detailed Instructions Comments

1 Open the TIC for the Pest - 200 - a Ifthe program is not open, double-click + You only use the General Workflow
Scan.d data file.

the Mass Hunter Qualitative Analysis when working with GC/MS data.
icon. Otherwise, click File > Open
Data File.
b Click the Pest - 200 - Scan.d data file
in the GC example data file folder.
¢ Clear the Load result data check box
and click Open.

¢ /\ Chromatogram Results

Pe e |0 EH e[S 0 e 2w [B]E A R % % Minutes -

e

x107
14

+EI TIC Scan Pest- 200 - ScanD

3 7 ] 3 10 1 12 ) 12 15 16 17 18 B 2 A

Counts vs. Acquisifion Time (min)

Figure 84

TIC chromatogram from Pest - 200 - Scan.d

2 Configure the user interface to + Follow the instructions in Task 17.
work with GC data.

Configure User Interface for GC  69.
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Find and identify compounds

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

Step

Detailed Instructions

Comments

3 Find compounds using the
chromatogram deconvolution
algorithm.

Select the Agile integrator.
Enter an SNR threshold of 20

a Inthe Method Explorer window, select
Chromatogram > Integrate (MS).
Select Agile as the Integrator
selection.

Select Find Compounds > Find by
Chromatogram Deconvolution.

On the Settings tab under Peak filter,
type 20 for the SNR threshold.

. Cc

* You can choose the region of the
chromatogram from which you
intend to find compounds.

* You can extract the complete result
set for a compound after it is found
by using the Compounds > Extract
Complete Result Set menu item
when a compound is highlighted.

Find by MRM

* Identify Compounds

+ Compound Automation Steps

+ Worklist Automation

+ Export

 [£ Method Explorer: Defauitm x HEf Find C by Ch

Chromatogram A ||} (2 Find Compounds by Chromatogram Deconvolution = | (3} | 99 + (4 -| Method ltems~ | (= [
¥ Spectrum A Seitings | Mass Fiters | Compound Fiters | Resuts

) General Resolution

—— RT window size factor 100.00

= Find Compounds Peak fiter

Find by Chromatogram Deconvalution A Frcudedmlz: |28

example: 46,48
Spectrum pezk threshold

SNR threshold 2000 A

Extraction window:

Left miz delta: 03 Right miz delta:

mz delta units: | AMU M)

Companent shape:
[[] Use base peak shape

Sharpness threshold: 2500

Select to extract EIC, MS spectra

and MS/MS spectra.

Figure 85
tion

Click the Results tab.

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

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

Click the View > Compound List
command.

Settings tab in the Find by Chromatogram Deconvolution sec-

+ The Qualitative Analysis program

finds 132 compounds under these
conditions.

* In the next task you identify these

compounds by searching the
NIST08.L library.
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Task 1. Find compounds using Chromatogram Deconvolution (GC/MS)

Step Detailed Instructions Comments
4 Examine the compounds. See a Select 2 in the Maximum number of + Showing both spectra is a convenient
Figure 76. list panes box in the MS Spectrum way to display all the information for a
Results toolbar. single compound.
b Click the Hide Empty Columnsiconin  + Note that both the cleaned spectrum
the Compound List window. and the raw spectrum are shown.

¢ Click the first compound in the Data
Navigator window.

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

L] Agilent MassHunter Qualitative Analysis B.04.00 - Default.m

t File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
(@2 sd B aFEE - (PR [E]E] Al @] b A 0 G e s
{ ¥A Data Navigalor % ||} (i Compound List x
Sot by Data Fle || [ Avtomaticelly show Columns | 4] | @ &
=[] Pest- 200 - Scan.D ~ —|
‘=[] User Chromatograms ShowlHide label ¥ Polarity ¥ Cpd ¥ Stet ¥ RT ¥ End ¥  Widh ¥ Base ¥ mz v Algorithm ¥ lons ¥ Heighh ¥ A
[/, = TIC Scan = Cpd 2:2127| Positive 2| 20| 2127 22% 0.208 105 105| Find by Chromatogram.. 6 141325| ¢
[/ +TCC Sean o] Cpd 3:2.184] Positive 3 223 214 23 [ EE 85.1|Find by Chromatogram._ 4 143370 ¢
= Cpd 4: 2.268| Positive 4] 2054 228 2413 03[ 71 71| Findby Chromatogram..| 31 570191 ¢
0 = Cpd 5: 2339 Positive 5[ 2248] 238 2555 e RS 71| Findby Chromatogram..| 11 200857 (
=[] Compounds = - = = ~ - —
]Cpd 1 2086 [ Cpd 62481 Positive 6 2457| 2431 257 0117 355 355 Find by Chromatogram. B 2663805 ¢
FlCpd2 2127 [ Cpd 7:2538| Positive 7| 2428] 258 2883 0217 7 73| Find by Chromatogram 5 159526[ ¢
[F]Cpd 3 2184 Cpd & 2617 Positive 8 2578 2617] 2725 0.147 i 111 Find by Chromatogram B 128727 ¢
[F]Cpd 4: 2.268 . A
[Z]Cpd 5 2338 J < | >
[Z]Cpa & 2.491 T =— =
[F]Cpd 7: 2536 A
[ Ced8 2617 P2 o 3 QR KA C 3 m|eld b AT B|% R B = inees AF=T
[7] Cpd 10: 2.703 %108 |Cpd 8 2,666 + ECC Scan Pest - 200 - ScanD
[7]Cpd 11: 2.880
[Z]Cpd 12: 2523 0
[F]Cpd 13: 3.084 - -
] Ced 143192 %105 Cpd 10:2702 +EIC(56.1,69.6-71.6, 83.1 ..} Scan Pest - 200 - Scan.D
[Z]Cpd 15: 31202 z-{ _/\f_
[7]Cpd 16: 3242
S ~
- 5[] Cnd 17 306 %103 Cpd 10: 2.703: + ECC Scan Pest- 200 - Scan.D
i [ Method Explorer: Defaultm x 3 _1 .E
Chromatogram &
24 235 25 255 26 285 27 275 28 285 i) 255 3 305 Ei] 315
Spectrum Counts vs. Acquisition Time (min) ~
— G /A Chromatogram Results | & Compound ldentification Results |
+ Reports e Find C:  |[¢ 111 MS Spectrum Results x
——— . i (¥) Find Compounds by Chromatogram Deconvelution = | {3} | ¥) ~ (4 | Method Items~ | (2 |3 HE I R SR ‘A &6 2zl i !
= = A| || & Settings | Mase Fiters || Compound Fiters | & Resuts | %107 |Cpd & 2686: + Compound Spestrum (2.634-2 760 min) Pest - 200 - [ %
~ 1
Find by MM Previous results o]
Delete previous compounds !
Identify Compounds. 054
N New results 0.25
Compound Automation Steps
2 (@ Highlight first compound 0
Worklist Automation O Highlight all compounds Cpd & 2.666: + Scan (2634-2.760 min. 30 Scans) Pest - 200 - Scan
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50 100 150 200 250 300 350 400
[] Extract raw spectrum A, v Counts (%) vs. Mass-to-Charge (miz) w

Figure 86  Chromatogram Deconvolution results
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2 Find and identify compounds

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

In this task, you identify and generate formulas for the compounds found in
Task 1. Find compounds by chromatogram deconvolution (GC/MS) 121. You
can do this task if you have purchased the NIST0S.I library or if you use the
demo.l library.

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

Step Detailed Instructions Comments
1 Do alibrary search of all of the a Highlight all compounds in the Data * Note that many of the compounds
compounds. Navigator window. are identified after searching the

b Inthe Method Explorer window, click NIST08.I library.
Identify Compounds > Search Unit + If you do not have the NIST08./
Mass Library. library, select the demo./ library.

¢ Inthe Settings tab, click the [:] * You can use the search library
button. Select the NIST08.1 library and algorithm on an MS/MS spectrum if

click the OK button. you have an XML library. You can
d Click Identify > Search Library for create and edit an XML library using
Compounds from the main menu. You the PCDL program which is included
can instead click the Search Library when you purchase the Qualitative
for Compounds icon {!} to run the Analysis program. See the online
algorithm. Help for the PCDL program for more
e Click View > Difference Results. information.

f Click View > Structure Viewer.

g Click View > Compound Identification
Results, if necessary to display this
window.

h If necessary, click the Compound
Identification Results window. This
window is tabbed with the
Chromatogram Results window.

i Click the Hide Empty Columns icon in
the Compound ldentification Results
toolbar.
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Task 2. Identify compounds using the Search Library algorithm (GC/MS)

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

Step Detailed Instructions Comments

=] Agilent MassHunter Qualitative Analysis B.04.00 - Default.m
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Figure 87 Compounds in Pest - 200 - Scan.D data file and the library search results

2 Close data files and return to a Click File > Close Data File. « If these check boxes are not
LC/MS/MS user interface b Select all files. marked, then some of the
configuration. ¢ Click Close. algorithms are not available.

d Click Configuration > User Interface

Configuration.

Mark all check boxes.

Click OK.

- @
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2 Find and identify compounds

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

The Find Compounds by MRM algorithm identifies compounds in GC/MRM
data. The algorithm searches for compounds using the MRM transitions. All of
the compounds in the acquisition method are extracted and shown in the
Compound List. Compounds are not eliminated based on chromatogram
integration results. You can only use the Find Compounds by MRM algorithm
on data that was acquired using MRM transitions.

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

Step Detailed Instructions Comments

1 Open the TIC for the Pest - STD a Ifthe program is not open, double-click + You only use the General Workflow
200 MRM.d data file. the Mass Hunter Qualitative Analysis when working with GC/MS data.

icon. Otherwise, click File > Open
Data File.

b Click the Pest - STD 200 MRM.d data
file in the GC example data file folder.

¢ Clear the Load result data check box
and click Open.

i /\ Chromatogram Resulis x
ie et QEE ¢ [EAlo e 5 x eI A KRR % K B e i v| 4

x103 [+EI TIC MRM CID@™ (™ -> ) Pest - STD 200 MRM.D
a2 213 5o e

R

3 4 5 [3 7 8 9 10 1 12 ) T4 15 16 17 18
Courts vs. Acquisition Time (mir)

Figure 88 TIC chromatogram from Pest - STD 200 MRM.d

2 Configure the user interface to + Follow the instructions in “Task 17.
work with GC data. Configure User Interface for GC” on
page 69.
3 Find compounds using the MRM a Inthe Method Explorer window, select + You can choose the region of the
algorithm. Find Compounds > Find by MRM. chromatogram from which you
b Click the Group transitions by intend to find compounds.
compound name button. * You can extract the complete result
¢ Click the Integrator tab. set for a compound after it is found
d Select the Agile integrator. by using the Compounds > Extract

Complete Result Set menu item
when a compound is highlighted.
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Task 3. Find compounds using MRM (GC/MS - MRM only)

Find and identify compounds 2

Step

Detailed Instructions

Comments

{ [ Method Explorer- Defaultm

Chromatogram

A

x Hi@ueumdmimrﬁnd(:ummwuﬂu

: () Find Compounds by MRM ~ | (3 | €0 = &4 -| Method Items~ | (% [

+ Spectrum

+ General

Options | A Integrater | Pea: Fiters | Signal to Noise | Peak Spectrum || Resuits
Integrator selection

+ Reports

= Find Compounds

Find by Chromatogram Deconvelution

Find by MRM

A

= Identify Compounds

Search Unit Mass Library

Combine Identification Results

+ Compound Automation Steps

+ Worklist Automation

+ Export

T | A

~

Figure 89

4 Examine the compounds. See

Figure 76.

e

Click {'] to run the Find Compounds
by MRM algorithm on the data file.

If necessary, click the View >
Compound List command.

Click View > Compound Identification
Results to open this window.

Select 2 in the Maximum number of
list panes box in the MS Spectrum
Results toolbar.

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

Click the first compound in the Data
Navigator window.

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

Integrator tab in the Find by MRM section of the Method Editor

+ The Qualitative Analysis program
finds 28 compounds under these
conditions.

* In the next task you identify these
compounds by searching the
NISTO08.L library.

» The precursorionis displayed in the
Precursor (Acq Method) column,
and the product ion is displayed in
the Product (Acq Method) column
in the Compound Identification
Results window.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide 127



2 Find and identify compounds

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

Step

Detailed Instructions Comments

ically show Columns|| 145 | @ @
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Figure 90

5 Close data files and return to

LC/MS/MS user interface

configuration.

Find by MRM results

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

Click Close.

Click Configuration > User Interface
Configuration.

Mark all check boxes.

Click OK.

20 T o

- @

If these check boxes are not
marked, then some of the
algorithms are not available.
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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide

@ o ¢ - Exercise3
Set up and run qualitative analysis
° methods using different workflows

Task 1. Set up and run a qualitative analysis method using the general
workflow 130

Task 2. Set up and run a method to automate an analysis using the
Chromatogram Peak Survey workflow 136

Task 3. Set up and run a method to automate compound identification
using the MS Target Compound Screening workflow 142

Task 4. Set up a qualitative method to run with a worklist 147

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

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

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

Different workflows are used for these examples. You can explore these
different workflows before deciding which one best matches your tasks. See
“Workflows” on page 171 for more information.

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

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

Each exercise is presented in a table with three columns:

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

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

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

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

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

You can also set up to run specific actions in the method when you open a data
file. When you open a data file, you can also load the method that was used to
create the results that are stored with the data file. This method is
automatically saved whenever you save the results with the data file. The
General workflow can be used with either GC/MS or LC/MS data files.
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Set up and run qualitative analysis methods using different workflows 3
Task 1. Set up and run a qualitative analysis method
Steps Detailed Instructions Comments
1 Open the sulfas_PosMS.d data a Double-click the Qualitative Analysis * The default layout for the General
file. icon on your desktop. workflow is automatically loaded. If
Make sure that the program will b Inthe Open Data File dialog box, select you want to return to this default
not run any file actions when the sulfas_PosMS.d, layout, click View > Window
data file is open. ¢ If necessary, clear the Run ‘File Open’ Layouts > Restore Default Layout.
Make sure the method is actions from selected method check This command always restores the
Default.m. box. layout that is used with the General
Make sure the window layoutis d If necessary, clear the Load result data workflow.
the default layout. check box. + To load a method, do this:
e Click Open. Click Method > Open.
f Click the Configuration > Configure Select the method
for Workflow > General command. Click Open.
g Click the Load workflow’s default + Asyou noticed in the last exercise,
method button and the Load every time a change is made to a
workflow’s default layout button. method, a blue triangle appears
h Click OK. next to the change and in the
i Click Configuration > User Interface Method Explorer next to the section
Configuration. which has changed.
j Mark all of the check boxes so all
options are available.
k Click the OK button.
2 Set up the method to extracta TIC a In the Method Explorer window, select
chromatogram. Chromatogram > Define
Define a TIC chromatogram for Chromatograms.
MS data. b Delete the BPC chromatogram.
Turn off cycle sum since this is ¢ Select TIC as the Type.
an MS-only data file. d Make sure the MS Level is MS.
e Clear the Do cycle sum check box.
f Click Add.
3 Edit the method to integrate the a Inthe Method Explorer window, click  + Updating a value in the Peak Filters
data. Chromatogram > Integrate (MS). tab in the Chromatogram >
Limit the integration to the four b Click the Peak Filters tab. Integrate (MS) section also updates
highest peaks. ¢ Inthe Maximum number of peaks values in other sections of the
section, mark the Limit (by height) to Method Explorer. Blue triangles
the largest check box. appear to show these other
d Type 4. sections.
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3 Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a qualitative analysis method

Steps Detailed Instructions Comments
{ [5 Method Explorer: Defaultm x Hé@mumﬂnm Integrate (MS) x
- Chromatogram *[; ) mtegrate Chromatogram ~| 3} | ¥ ~ 4 - | Method Ttems~ | (5 g
[Integrate (MS) A || ntegretor | sutabity | A Peak Fiters | Resuts .
Integrate (MSIMS) Fiter on You can click the Save
g (1) © Peskhech © Peskore Method icon to save the
Integrate (GC)
Inegree (40C) courts current method.
Smoath = : of largest peak
Exclude Mass(es)
Areafiters
Calculate Signal-to-Noise F P . —
Define Chromatograms .
Adiust Delay Time Relative area >= 1.000 % of largest peak
Extraction Data Format Maximum rumber of peaks
@ Limit (by height) to the largest A 4A
+ General
+ Reports
+ Find ~
Figure 91  The Spectrum > Extract (MS) > Peak Spectrum Extraction (MS) tab

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

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

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

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

From the top menu, click Method >
Save As.

Type iiiexercisel.

Click the Save button.

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

Click Peak Spectrum Extraction (MS).

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

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

* If you make any additional changes
after saving the method, then the
blue triangles are added.

132
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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
} [k Method Explorer phexercisel.m % ||} =7 Method Editor- Exiract (MS) o
= Chromatogram Ale 9= 0] Methndltemsv|b|: ) |<
Integrate (MS) Peak Location Peak Fitters Charge State You can click the Save
Integrate (MSIMS) Manual Extraction A Peak Spectrum Extraction (MS) )
n rate

- e Method icon to save the
Integrate (UV) s
Integrete (GC) O Atapex of pesk current method.
Integrate (ADC) (%) Average scans > 10 %% of pezk height

A

Smooth TOF spectra
Exclude Mass(es) Exclude if above 40.0 % of saturation

(cluge Mass(es,
Calculate Signal-to-Noise ® Anywhere
Define Chromatograms O In miz range(s) 100.0000-2000.0000

Adjust Delay Time Peak spectrum background

iSterinan s vA
Extract (M:
S} 4 Time range:
Extract (MS/MS)
Extract (UV)

Deconvelute: Resolved Isotope

General

~

Figure 92  The Spectrum > Extract (MS) > Peak Spectrum Extraction (MS) tab

7 Testthe MS spectrum extractionto * Click the Extract MS spectrum icon

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

i Click the Save Method icon Figure 92 on page 133
in the Method Editor.
Right-click the Method
Editor, and click Save Method.
From the top menu click Method >
Save.
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3 Set up and run qualitative analysis methods using different workflows

Task 1. Set up and run a qualitative analysis method

Steps

Detailed Instructions

Comments

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

changed when you open a data file.

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

Hint: Look under General in Method
Explorer.

10 Test the File Open Actions.

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

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

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

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

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

| [£} Method Explorer: phexercisel.m X ||} [ Method Editor: Assign Actions to Run Opening a Data File x

* The chromatograms and spectra are

not overwritten. New
chromatograms and spectra are
added.

* Chromatogram

i (¥) Run File Open Actions Now ~ | {3} | ¥ ~ 0 | Method Ttems~ | (5} 3§

# Identify Compounds

+ Compound Automation Steps

isaccioun Buailable actions
Extract (MS) A Edract Peak Spectra ~
; Edtract Defined Chromatograms
Extract (MSIMS) Iniegrate Chromatograms
risgrta and Eriract Pesle Sposire ]
Extract (UV) Smocth Chromatagrame
8 i Generste Compound Report
Deconvolute: Resolved Isclope: i Yo e
Extraction Data Format Find Compounds by Auto MS/MS
Find Compounds by Targeted MS/MS
E— Find Compounds by Molecular Feature
Find Compounds by Formula ~
File Open Actions A
flicpodts Actions to be run J
¥ Find Compounds Edract Defined Chromaiograms A
Integrate and Extract Peak Spectra
Find Compounds by Formula A

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.

I+ Worklist Automation E]
ca
Figure 93  The General > File Open Actions section in the Method Editor

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

a Click the Save Method icon in Method
Editor,

b Click File > Close Data File, and click
No when asked to save results.
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Task 1. Set up and run a qualitative analysis method

Set up and run qualitative analysis methods using different workflows 3

Steps

Detailed Instructions

Comments

12 Set up the method to automate the
actions when the method is run
during a worklist.

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

Hint: Look under Worklist Automation

a Inthe Method Explorer window, select
Worklist Automation > Worklist
Actions.

b Remove Generate Analysis Report
from the Actions to be run list.

in the Method Explorer window

13 Test the Worklist Actions.

+ Click the Run Worklist Actions Now
icon (I} to run the actions on the data

* The chromatograms and spectra are
not overwritten. New
chromatograms and spectra are

Two different lists of actions are
included in a method. The first list
of actions (File Open Actions) can
be run when a data file is opened.
The second list of actions
(Worklist Actions) is run when
the method is run as part of a

file.
added.

} [Z Method Explorer: phexercisel.m x|iE
Chromatogram A ||i 09 rRunworkiistActions Now ~| £} | ¥ + (4 - | Method rems~ | (5. (3§
i Buvailable actions
= General ~

Edract Defined Chrometograms
File Open Actions Integrate Chromalograms

Integrate and Extract Pesk Specira
& Reports Smooth Chromatograms
s Generate Compound Report
Generate Analysis Report
el Componde Find Compounds by Auto MS/MS

Find Compounds by Targeted MS/MS
Find Compounds by Formula 4 Find Compovnds by Molecular Feature

v

 dentity com Find Compounds by Forma
# Compound Automation Steps -]

Actions to be run
R et oot Bdrsct Defined Crromatograms A Kli

e Spectra
. T —— worklist.
Vierklist Actions |
Selected Ranges =)
 Export .
Figure 94  The Worklist Automation > Worklist Actions section in the Method Editor

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

a Click the Save Method icon in Method
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. a Click the Configuration > Configure » Make sure the Load result data

Make sure that the method will for Workflow > Chromatogram Peak check box is either clear or grayed
not perform any actions on the Survey command. out.
data file when opening the file. b Click the Load workflow's default * When you switch to a different
Make sure the method is method button and the Load workflow, a new method is loaded,
iiiexercisel.m. workflow’s default layout button. a new window layout is loaded and
¢ Click OK. a new section is added to the
d Click Configuration > User Interface Method Explorer.
Configuration. * Ifyou are prompted to save changes
e Mark all of the check boxes so all to the method, click No.

options are available.

f Click the OK button.

g Click File > Open Data File.

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

i Clearthe Run ‘File Open’ actions from

selected method check box.

Click Open.

k Click Method > Open, select the
iiiexercisel.m method, then click
Open.
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Task 2. Set up and run a method to automate an analysis

Set up and run qualitative analysis methods using different workflows 3

Steps

Detailed Instructions

Comments

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

3 Make sure that new results will
overwrite previous results.

4 Make sure that a TIC will be
extracted, and the four largest
peaks integrated.

5 Set up to extract MS spectra and
subtract a peak spectrum
background of the average of
spectra before and after the peak.

6 Choose to search a database and
generate formulas for all spectrum
peaks.

Don’t change the Molecular
Formula Generation nor the
Database Search parameter
values.

* In the Method Explorer window, click
Chromatogram Peak Survey
Workflow.

a Inthe Method Explorer window, select
Previous Results.

b Mark the Delete all previous results
check box.

a Select Chromatogram Extraction.
b Click the Chromatograms tab.

¢ Make sure that TIC has been selected

as the Chromatogram used to find
mass spectra.

d Mark Signal A under Additional

chromatograms to extract.

e Select the Chromatogram Integration

section in the Method Explorer.

f Click the Peaks (MS) tab, and mark

Limit (by height) to the largest and
type 4.

a Select Mass Spectrum Extraction.

-

Click the Peak Spectrum tab.

¢ For Peak spectrum background select

Average of spectra at peak start and
end.

a Select Spectrum Peak Identification

in the Method Explorer.
b Mark the Search a database for each
peak check box.

¢ Mark the Generate formula for each

peak check box.

d Click the All peaks button.

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

Note that blue triangles appear in
other sections of Method Explorer.
These indicate that the same
parameter values have been
changed elsewhere as well.

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

Note that the “Spectrum Peak
Identification” section is unique.
You cannot enter this information
anywhere else in the Method Editor.
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3 Set up and run qualitative analysis methods using different workflows

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

Steps Detailed Instructions Comments
7 Test the automated analysis + Click the Run Chromatogram Peak * If you click the {E} icon from the
process up to this point. Survey icon {!} from the Spectrum Molecular Formula Generation
Peak Identification section. section, you click the arrow first and

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

8 Open the Spectrum Identification a Click View > Spectrum ldentification + SeeTask 4. Change window

Results window for viewing: Results. layouts 22 to learn how to move
This list is tabbed along with the b Review the results for each MS scan windows on the main screen.
Chromatogram Results window to make sure that all actions in the * You can also use the icons in the
as in Figure 95 Chromatogram Peak Survey algorithm main toolbar to display these
Save the method if the were performed. windows.

automation worked.
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Set up and run qualitative analysis methods using different workflows

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

Steps Detailed Instructions Comments

£ Agilent MassHunter Qualitative Analysis B.04.00 - pfhExercise.m
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Figure 95

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

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

Save the method.

Tabbed results from running automated analysis steps

a From the menu, click Method > Save
As.

Type iiiexercise2.

Click Save.

Select Analysis Report in the Method
Explorer.

Click the Contents tab.

Make any changes you want.

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

(- — N I —

* Note that saving the method causes

all the blue triangles indicating
value changes in the opened
method to disappear.

* You select whether or not to print

the report when you select the
action that you want to run.
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3 Set up and run qualitative analysis methods using different workflows

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

Steps

Detailed Instructions

Comments

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

Save the method.

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

Move the windows so they look
like the layout in Figure 96.
Close the data file, and do not
save results.

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

The results should look like the
results in Figure 96.

a Select Automation in the Method
Explorer.

b Click File Open Actions.

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

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

e Click the Save Method icon in Method
Editor.

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

b Move the windows so they look like
Figure 96.

¢ Click File > Close Data File.

d Click No when asked to save results.

a Click File > Open Data File.

b Select sulfas_PosMS.d

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

d Click Open.

You can also test these actions if
you want.

Note that the window layout that
appears when you open a new data
file is the same as the last window
layout used.
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Set up and run qualitative analysis methods using different workflows 3

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

Steps Detailed Instructions Comments
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: File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help

igedE 3 a-MEEY & [Plr B AR IS s LEE e
Spectrum ldentification Resulis: + Scan (0.309-0.373 min) Sub

: |Itf] Automatically show Columas || M) | & 5 | G 621 | @ &%

Best Name Formula Notes Score Mass Mass (DB) ID Source Diff (ppm) Diff (abs. ppm) | Mass (MFG) = Diff(mDa) | Cpd
=N« Sulfamethizole  C3 H10 N4 2 DBSearch-MFG
M i) | Score (MFG, mass) Height Species Score (MFG, MS) miz Score (MFG) | Score (MFG.iso,sp | lon Formula
= |92 9928 389365 1 (M-H)-+| 38.02 | 27i03ig|ss42 9992 COH1 N402 52
2710321 3893661 2710318 118 812
7720342 4BI718 27203 0% 05
2730087 366787 2730286 058 701 82
2740303 4855 274 0305 02 087 12 039 1
Best Name Formula Notes Score Mass Mass (DB) D Source Diff (ppm) | Diff (abs ppm) | Mass (MFG) | Diff(mDa) | Cpd
B |C CBH14 0652 u2| 20048 MFG 605 605| 270023 183
@ |C CaH120 54 Az oo WFG 28t 784 770024 7
@ [T C17THEN2S 4086 2700248 MFG 132 132 2700252 036
® |r CEHENE 07 9| 200 WFG 43 23] 27002 6
& |C CEH14 N2 0253 T4 200 WFG .37 7| 20w 307
IS
i /\ Chromatogram Resuits % ||} 1ll MS Spectrum Resuiis
ie ot 8@ [Haloe 2
X108 [+ TIC Scan sulfas_PosMSd X101 [+ Scan (0.309-0.373 min, § Scans) sulfas_PosMS.d Sublract
741 : i
1225 3 2710321 kit
154
1
054 3t
o 1] i '
%101+ Scan (0.502-0582 min, 6 Scans) sulfas_PosMS.d Sublract
H 2850209
08
084 221 0508
044
024
o il L, i
" 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 " 230 235 2% 2% 240 2ks 250 2% 280 285 270 275 2k 285 2f0 295 3o ad5 a3fo -
Response us. Acquisition Time (min] Counts (%) vs. Mass-to-Charge (miz)

Figure 96  Results of Chromatogram Peak Survey action when opening the sulfas_PosMS.d data file

14 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked to save results.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide 141



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 check box.

j Click Open.

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

I Click Open.

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

Steps

Detailed Instructions

Comments

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

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

Make sure you are finding
compounds by molecular
feature.

4 Make sure that new results will
overwrite previous results.

5 Test the automation process up to
this point.

6 Open these windows for viewing:
Compound List
Compound Identification Results
Make sure the windows are
displayed as in Figure 97
Review each list for each
compound (except for
Compounds 1 and 2).

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

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

Close the Compound List window.

Click the Analysis Options tab.
Select Find by Molecular Feature.

¢ Mark the Search a database for each

d

b

Cc

compound check box.

Mark the Generate formulas for each
compound check box.

Click All compounds.

Mark the Show only identified
compounds check box.

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

Click the Run Compound Automation
Steps icon @ from any of the MS
Target Compound Screening Workflow
> Automation sections.

(if necessary) Click View > Compound
List.

(if necessary) Click View > Compound
Identification Results.

Clear the Compound 1 and Compound
2 check boxes in the Data Navigator.
Or, you can clear the check boxes for
Compound 1 and Compound 4 in the
Show/Hide column in the Compound
List window

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

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

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

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

The Compound Identification
Results window is tabbed with the
Chromatogram Results window in
Figure 97.
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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
7 Save the method to Jiiexercise3, a From the top menu, click Method > » Note that saving the method causes
where “jii" are your initials. Save As. all the blue triangles indicating
b Typeiiiexercise3. value changes in the opened
¢ Click Save. method to disappear.

55 Ailent MassHunter Qualitative Analysis B.04.00 - pfhExercise2.m
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Figure 97 Tabbed results from running compound automation identification steps

8 Set up the Compound Report for a Select Compound Report.
this exercise. b Make any changes you want.
If necessary, save the method. ¢ If necessary, click the Save Method
icon in Method Editor.
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Set up and run qualitative analysis methods using different workflows 3

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

Steps Detailed Instructions Comments

9 Set up the method to run the a Select MS Target Compound * You can also test these actions if
automated compound Screening Workflow > Automation > you want.
identification when the data file is File Open Actions.
opened Select any actions in the Actions to

Save the method. run list, and click the Remove icon, .
Select Compound Automation without
Report in the Available Actions list,
and click the Add button, _~ |
Click the Save Method icon in Method
Editor.

10 Close Method Editor, Method Click the Close button for Method » See Exercise 1 Task 4 to learn how

Explorer and Data Navigator. Editor, Method Explorer and Data to move windows.
Move the windows so they look Navigator.
like the layout in Figure 98. Move the windows so they look like
Close the data file, and do not Figure 98.
save results. Click File > Close Data File.
Click No when asked to save results.

11 Open the sulfas_PosMS.d data file Click File > Open Data File + Compounds 1, 2,5, 6, and 8 are not
again to run the automated Mark the Run ‘File Open’ actions from found by the database search
compound identification. selected method check box. algorithm, but they do have

The results should look like the Click Open. formulas generated by the formula
results in Figure 98. Clear the Show/Hide check boxes for generation algorithm.
Hide Compounds 1 and 2 in the Compounds 1 and 2 in the Compound
Compound List. List.
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3 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

£2 Agilent MassHunter litative Analysis B.04.00 - pfhExercise2.m
i File Edit View Find Identify Chromatograms Spectra Method Wizards

Configuration Tools Help

iz dalla-FEEE-o ] B EI[ARI LS ARG e | B B
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Figure 98  Results of automated compound identification when opening the sulfas_PosMS.d data file

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

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

In this task you set up a qualitative analysis method that contains a list of
actions to execute when you run the worklist. You learn to save the method
with both acquisition and qualitative analysis parameters, although you will
not actually do this in this task.

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

Steps

Detailed Instructions

Comments

1 Load the sulfas_PosMS.d data file.
Open the method you saved in
Task 2.
Make sure actions are not run
when you open the file.
Restore the default window
layout.

To restore the default workflow, click
Configuration > Configure for
Workflow > General.

Click OK to continue.

Click File > Open Data File.

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

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

Click Open.

Load the method iilExercise2.m.

In this task you are creating a
method that contains only
qualitative analysis parameters.

To create a worklist method from
this method, you must add
acquisition parameters to this
method in the acquisition program.
If you select Load worklist method
(assuming it's available) in the Open
Data File dialog box, the program
opens the data file using the
qualitative analysis part of the
acquisition method in the worklist
that produced the data file.

You can create a worklist method
with both acquisition and
qualitative analysis parameters by
saving the qualitative analysis
parameters to an existing
acquisition method.

You can also set up the method for a
complete analysis with the Analysis
Automation Steps. Then you would
remove these actions and add on
the Analysis Automation action.
You can do the same with
Compound Automation.
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3 Set up and run qualitative analysis methods using different workflows

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

Steps Detailed Instructions Comments

2 Set up a method to automatically a Inthe Method Explorer, select

execute upon completion of every Worklist Automation > Worklist
run in the worklist. Actions to display the Assign Actions
Set up the method to perform the to Run from Worklist section.
following tasks: b Make sure that the following actions
Extract the defined are in the Actions to be run list in this
chromatogram order:
Integrate and extract peak Extract Defined Chromatograms
spectra Integrate and Extract Peak Spectra
Generate Analysis Report Generate Analysis Report
¢ If necessary, select each of these
Hint: Look under Worklist actions from the Available actions list,
Automation in Method Explorer. and click the Add button,_~_|, to

move the selected action to the
Actions to be run list.

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

d If necessary, select any actions in the
Actions to be run list that are not in
the list of actions mentioned, and click
the Remove icon 3.

i [Z Method Editor: Assign Actions to Run from Workdist x

i (¥) Run Werklist Actions Now ~ | 73} | ¥) ~ 04 - | Method Items~ | (% [

Available actions

~
Extract Defined Chromatograms

Integrate Chromatograms

Integrate and Extract Peak Spectra

Smooth Chromatograms

Generste Compound Report

Generate Analysis Report

Find Compounds by Ato MS/MS

Find Compounds by Targeted MS/MS

Find Compounds by Molecular Featurs

Find Compounds by Formula v

Actions to be run

Bdract Defined Chromatogrms
Integrate and Exract Feak Specira
Generste Analysis Report

izl

Figure 99  Method Editor with Worklist Actions section displayed
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Set up and run qualitative analysis methods using different workflows 3
Task 4. Set up a qualitative method to run with worklist
Steps Detailed Instructions Comments
3 Save the method to iiiexercise a To save the method, click Method > + After the acquisition parameters
2worklist.m, where “jii" is your Save As. have been added to this method in
initials. b Type iiiexercise2worklist.m. the acquisition program, you can
Close the program and do not ¢ Click Save. save it to the same name or a
save results. d Click File > Exit. different one.
e Click No when asked if you want to When run from the worklist, this
save the results. method (with acquisition
parameters added) will acquire and
analyze data sequentially and
automatically. The actions in the
Actions to be run list in the
Worklist Actions section are run
automatically.
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Set up and run qualitative analysis methods using different workflows
Task 4. Set up a qualitative method to run with a worklist
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Agilent MassHunter Workstation Software Qualitative Analysis
® Familiarization Guide

ce0@® @ oo Exercised
Qualitative Analysis Wizards

o o
° ® °
¢ ° ¢ Task 1. Run the Identify Chromatogram Peaks Wizard 152
° Task 2. Run Find Targets by: MFE + Database Search Wizard 159

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

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

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

You can also update these method editor sections in the Method Editor
window.

If you install BioConfirm, several other wizards are available. These other
wizards are discussed in the BioConfirm Familiarization Guide.

Each exercise is presented in a table with three columns:

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

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

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

Task 1. Run the Identify Chromatogram Peaks Wizard

When you run this wizard, the program shows you all of the method editor
sections and other pages which affect the Chromatogram Peak Survey
without Analysis Report action. Then, when you click the Finish button, the
changes to the method are saved, and the Chromatogram Peak Survey

without analysis report action is performed.

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps

Detailed Instructions

Comments

1 Open the sulfas_PosMS.d data
file.

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

2 Start the Identify Chromatogram
Peaks wizard. Change the
parameters to delete previous
results.

b

Double-click the Qualitative Analysis
icon on your desktop.

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

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

If necessary, clear the Load result data
check box.

Click Open.

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

Click Configuration > User Interface
Configuration.

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

Click the OK button.

Click the Wizards > Identify
Chromatogram Peaks command.

In the Previous Results page, mark the
Delete all previous results check box.
Click the Next button.

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

* As you noticed in the previous
tasks, every time a change is made
to a method, a blue triangle appears
next to the change and in the
Method Explorer next to the section
which has changed.

* The wizard leads you through a
series of pages. You set the
parameters for the task on these
pages. Many of these pages are
duplicates of the sections and tabs
in the Method Editor window.

152
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Task 1. Run the Identify Chromatogram Peaks Wizard

Qualitative Analysis Wizards

1

Steps

Detailed Instructions

Comments

3 Edit the Chromatogram Extraction

page. Change the parameters to
extract the BPC and the Signal A

a Inthe Chromatogram Extraction page,

mark the BPC check box and the
Signal A check box.

chromatogram. b Click the Next button.
Identify Chromatogram Peaks 3]
a®s .
+s4 %+.  Chromatogram Extraction
.' "l
A Chromatograms | BPC Exclusion | Delay Time
Chromatogram used to find mass spectra
®TIC O BPC O TvE ) Signal A
Addtional chromatograms to extract
BFC A 0 mwe Signal A A
Chromatogram parameters
BPC miz range:
Get Signal Afrom  |DAD N

+ 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.

Figure 100 The Chromatogram Extraction page in the Identify Chromatogram Peaks wizard

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 the Next button.

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

Chromatogram Integration

Peaks (UV) Integrte (ADC) Peaks (ADC)
Integrats (MS) A Pesks (MS) | Integrate (UV) Suitability (UV)
Fiter on
© Pesk height ® Pezk area
= [ 5000] oflergestpesk

Areafiters

Dfsdseaes 5= [ T0000] coms
[¥] Relative area 3= 1.000| % of largest peak

WMaximum rumber of peaks

] Limit by heigh) tothe lorgest & | 4]A

Figure 101 The Chromatogram Integration page in the ldentify Chromatogram Peaks wizard

5 Review the parameters on the a In the Extraction Data Format page, + On the last page of any wizard, the
Extraction Data Format page. review the parameters. Next button is grayed out. You can
b Click the Next button. either finish the wizard or return to

a previous page.

3

Identify Chromatogram Peaks.

Extraction Data Format

Chromatogram data format

(&) Centroid when available, otherwise Profile
O Prafile: when available, ctherwise Centroid
) Centroid only

) Profile only.

Mass speciral data format
(&) Centroid when available, otherwise Profile
O Prafile when available, ctherwise Centroid
) Centroid only
) Profile only.

Figure 102 The Extraction Data Format page in the Identify Chromatogram Peaks wizard
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Qualitative Analysis Wizards 4

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments

6 Edit the Mass Spectrum Extraction a Inthe Mass Spectrum Extraction page,

page to change the spectrum to select Spectrum at peak start for the
subtract from each peak to the MS Peak spectrum background.
spectrum at the peak start. b Click the Next button.

‘ -: . T Mo Spectrum Extraction

A Peak Spectum | Peak Location | Charge State

Spectra ta include

O At apex of peak

) Average scans > 10 % of peak height
TOF spectra

Exclude if above 10.0 % of saturation
® Anywhere
O In miz rangeis)

Peak spectum background

s v|a

Time range:

Figure 103 The Mass Spectrum Extraction page in the Identify Chromatogram Peaks wizard

7 Edit the Spectrum Peak a Inthe Spectrum Peak Identification
Identification page. Change the page, mark the Search a database for
parameters to search the database each peak check box.
and generate formulas for all b Mark the Generate formula for each
peaks. peak check box.

¢ Click the All peaks button.
d Click the Next button.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments

Identify Chromatogram Peaks E‘

Spectrum Peak |dentification

a0,
Spectum peak identfication
Maximum number of peaks to identify (per spectrum)
Search a database for eachpeak A
Generate formula for esch pesk A

@ Mlipesks A O Only peaks without database hits

Figure 104 The Spectrum Peak Identification page in the Identify Chromatogram Peaks wizard

8 Review the parameters on the a Inthe Database Search page, review

Database Search page. the parameters.
b Click the Next button.

BTty iherantomy e [Peoks X

Database Search

Search Citera | Database | Postive lons || Negative lons | Search Resuts

Values to match
® Mass
() Mass and retention time (retention time optional)

) Mass and retention time (retention time required)

Match tolerance

Mass 5.00 pom v

Retentiontime  [0.100 | minutes

Frevious Finish | | Cancel

Figure 105 The Database Search page in the Identify Chromatogram Peaks wizard
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Qualitative Analysis Wizards 4

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments
9 Edit the Molecular Formula a Inthe Molecular Formula Generation
Generation page. Change the page, click the Limits tab.
minimum overall score to 25. b Mark the Minimum overall score
check box.
¢ Enter 25 for the Minimum overall
score.
d Click the Next button.

BTty iherantomy e [Penks X

Molecular Formula Generation

Alowed Species | 4 Limits
Limis on input masses

Maximum neutral mass for which formulas should be | 750 pooo
calculated: S

Limits on resutts

Mirimum overall scare 3 A

[[] Maximum MS mass error

[] Reguire DEE from o [
[ Maximum number of hits

Figure 106 The Molecular Formula Generation page in the Identify Chromatogram Peaks wizard

10 Review the parameters on the a Inthe Match Scoring page, review the
Match Scoring page. parameters.
b Click the Finish button.
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4  Qualitative Analysis Wizards

Task 1. Run the Identify Chromatogram Peaks Wizard

Steps Detailed Instructions Comments
Identify Chromatogram Peaks. E\
R
Match Scoring
Contribution to overall score
Mass score 100.00
Isotope abundance score 60.00
Isotope spacing score 50.00
Expected data variation
MS mass: 20 mDa + |56 ppm
MS isotope abundance: 75
MSIMS mass: (5.0 mDa + |75 pEm

Figure 107 The Match Scoring page in the Identify Chromatogram Peaks wizard

11 Review the results. » First, the changes to the method are * Note that when you click Finish, a
made to the current method. These blue triangle is added to the Method
changes are not automatically saved to Explorer window section and to the
the method on the disk. Method Editor window if the

* Then, the chromatogram Peak Survey changes from the wizard are
action is done. different from the changes on the
disk.

12 Save the method to Jiiexercise3, a From the top menu, click Method > + Note that saving the method causes
where “iii" are your initials and Save As. all the blue triangles indicating
close the data file without saving b Typeiiiexercise3.m. value changes in the opened
results. ¢ Click the Save button. method to disappear.

d Click File > Close Data File, and click
No when asked to save results.
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Qualitative Analysis Wizards

Task 2. Run Find Targets by: MFE + Database Search Wizard

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

Task 2. Run Find Targets by: MFE + Database Search

1

Steps

Detailed Instructions

Comments

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

2 Start the Find Targets by: MFE +
Database Search wizard. Change
the parameters to use the small
chromatographic molecules
algorithm.

b

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

Click Configuration > User Interface
Configuration.

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

Click the OK button.

Click File > Open Data File.

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

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

Click Open.

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

Click Wizards > Find Targets by: MFE
+ Database Search.

In the Find by Molecular Feature page,
select Small molecules
(chromatographic) as the Target data
type.

Click the Next button.

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

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

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

» This wizard can also run with other
workflows loaded.

* The MFE algorithm is modified
depending on the Target data type
that you select.
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4  Qualitative Analysis Wizards

Task 2. Run Find Targets by: MFE + Database Search

Steps Detailed Instructions Comments
Find Targets by: MFE = Database Search X
Find by Molecular Feature
Mass Defect Peak Fiters (MS/MS) Results LMFE Advanced
Bdraction lon Species Charge Siate Compaund Fiters Mass Fiters
Exraction algorthm e
Targetdatatype | Small molecuies (chromatographic) V|
Input dta range
L] Restrict retention time to [ ] minutes
[ Restrict miz to | 1 ome
Peak fiters
(O Use pesks with signal-to-noise >= D
(Profile spectra anly)
(@ Use peaks with height > [100 | counts
(Profile and centroid spectra)
3

Figure 108 The Find by Molecular Feature page in the Find Targets by: MFE + Database Search wizard

3 Edit the Filter by Mass List page. a Inthe Filter by Mass List page, mark + This page of the wizard contains a

Change the minimum overall score the Filter mass list check box. single tab from the previous page of
to 25. b Select Include only these mass(es). the wizard. In this task, it is very
¢ Click the These masses button. important to filter the mass list.
d Type271.0800, 285.0200, * You can instead select the example
279.0900, 311.0800. database, default.csv.

e Click the Next button.
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Qualitative Analysis Wizards 4

Task 2. Run Find Targets by: MFE + Database Search

Steps Detailed Instructions Comments

Find Targets by: MFE + Database Search E\

Filter by Mass List

Mass fiters

Filter mass list A pm
[Include ey these mass(es) v

Source of masses
(%) These masses:

271.03, 285.02, 279.09, 311.08]

(type @ comma-separated list of masses like “142.1012. 253.4003)
O Database

Figure 109 The Filter by Mass List page in the Find Targets by: MFE + Database Search wizard

4 Review the parameters on the a Review the parameters.
Search Database page. b Click the Next button.

Find Targets by: MFE + Database Search X

Search Database

| Scoing_ Search Made Search Resuits
Search Citeria Database Peak Limits Postive lons Negative lons

Valuesto match

© Molecular formula

@ Mass

(O Mass and retention time (retention time optional)

() Mass and retention time (retention time required)

Metch tolerance
Retention time (0100 | minutes

Figure 110 The Search Database page in the Find Targets by: MFE + Database Search wizard
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4  Qualitative Analysis Wizards

Task 2. Run Find Targets by: MFE + Database Search

Steps

Detailed Instructions

Comments

5 Edit the Generate Formulas page.
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 E|
Generate Formulas
Alowed Species | A Limts | Charge State || Scoring
Limits on input masses
Maximum neutral mess for which formulas should be 750 0000
calculated
Limits on results
Minimum overall score 25 A
[ Maximum MS mass error
[ Reauire DBE from 1o
[ Maximum number of hits

Figure 111 The Generate Formulas page in the Find Targets by: MFE + Database Search wizard

6 Review the results in the
Qualitative Analysis program.

7 Save the method to jifexercise4,
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 Typeiiiexercised.m.
Click Save.

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

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

When you first open the Qualitative Analysis program, you see three windows in
the default layout: Data Navigator, Method Explorer and Chromatogram Results.
You can bring up seventeen other windows using the View menu:

Method Editor - allows you to edit method parameters separated into
different tabs

Spectrum Preview - allows you to quickly scan the spectra in a data file
MS Spectrum Results - shows the MS and MS/MS spectra

Difference Results - shows the difference results after a library search
Deconvolution Results - shows the deconvoluted spectra

UV Spectrum Results - shows the UV spectra

Integration Peak List - shows the integration results in a table

MS Spectrum Peak List 1 - shows the peak table for the first spectrum
selected

MS Spectrum Peak List 2 - shows the peak table for the second spectrum
selected

MS Actuals - shows acquisition information for the highlighted spectrum

Compound List - shows the compounds that are found using one of the Find
Compounds algorithms

Compound Identification Results - shows the identification information for
the selected compound

Spectrum Identification Results - shows the identification information for
the selected spectra

MS/MS Formula Details - shows a table containing possible formulas
calculated for fragments seen in an MS/MS spectrum

Structure Viewer - shows the structure associated with the current
compound or spectra

Sample Information - shows information about the highlighted data file

Sequence Editor - allows you to edit a method sequence

You can also display three tool windows which are displayed when you start
using the associated tool:

¢ Formula Calculator

¢ Mass Calculator

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



¢ Recalibrate

Window Icons in the Main Toolbar

You open and close the windows with these icons on the main toolbar. Additional
icons are available when the MassHunter BioConfirm software is installed.
Commands in the View menu can also be used to open these windows.

Data Navigator

Ba l
i | |T§ @ Method Editor

Method Explorer

I I
Chromatogram Results UV Results
FANS v 116 1
.
Spectrum MS Spectrum Difference Deconvolution Results
Preview Results Results
Integration Peak List | | " MSActuals
MS Spectrum MS Spectrum
Peak List 1 Peak List 2
| Sequence

Compound List

@ﬁrﬁ e & | B | B

Compound Spectrum MS/Ms |_| Sample
Identification Identification Formula Structure Information
Results Results Details Viewer
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Work with result data in Data Navigator

Data Navigator window and tools

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

166

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

O
O
O
=[] sulfas_PosTargetedMSMS d

= User Chromatograms
[#]4 + BPC Scan

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

@; Linked Navigation Icon
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When activated (default), highlighting a
chromatogram in Data Navigator also highlights
the corresponding spectra. The corresponding
chromatogram and spectrum graphic results are
also highlighted. Linked Navigation only works if
you have used the Integrate and Extract Peak
Spectra menu item from the Chromatograms
Menu or have run any of the Compounds
algorithms.

Check Mark Tools

Single check mark — Marks check boxes of all
highlighted data.

Dual check marks, one gray — Marks check boxes
of highlighted data and clears the other check
boxes.

Dual check marks — Marks all check boxes.

Chromatograms and spectra are displayed when
their check boxes are marked.



Perform operations on the chromatogram

You can perform the following operations on the whole chromatogram or on a
selected region of the chromatogram by using the menu items:

Action

Menu Item

Extract a chromatogram

Extract defined chromatograms
Integrate the chromatogram

Integrate and extract peak spectra
Smooth the chromatogram

Calculate Signal-to-Noise

Subtract any chromatogram

Find compounds from auto MS/MS data

Find compounds from targeted MS/MS
data

Find compounds for MS(1) data
Find compounds for MRM data

Find compounds by chromatogram
deconvolution

Find compounds that match specific
formulas

Chromatograms > Extract Chromatograms
Chromatograms > Extract Defined Chromatograms
Chromatograms > Integrate Chromatogram
Chromatograms > Integrate and Extract Peak Spectra
Chromatograms > Smooth Chromatogram
Chromatograms > Calculate Signal-to-Noise
Chromatograms > Subtract Any Chromatogram

Find > Find Compounds by Auto MS/MS

Find > Find Compounds by Targeted MS/MS

Find > Find Compounds by Molecular Feature
Find > Find Compounds by MRM

Find > Find Compounds by Chromatogram
Deconvolution

Find > Find Compounds by Formula

Select range operations from shortcut menu

When you have selected a chromatographic range, you can also extract a spectrum
and extract a spectrum to background, in addition to the operations mentioned

above and others not mentioned.

1 To access these operations, click the Range Select tool (?Hfﬂ) in the

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

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

shortcut menu.

Save results to the data file(s)

* Click the Save icon (H), or click File > Save Results.

When you exit the program, it also asks if you want to save the results to the
data file, unless you have turned off this feature (you turn off this feature in the

Message Box Options dialog box)

Perform operations on an MS or MS/MS spectrum

You can perform the following operations on an MS or MS/MS spectrum or on a
selected region of an MS or MS/MS spectrum by using the menu items:

Action

Menu Item

View the m/z, abundance, charge state
and other information about peaks in a
spectrum

Subtract the background spectrum

Subtract any spectrum

Add two spectra together

Search a database for entries that match
specific masses in a spectrum

Generate formulas for the masses in the
selected range in a spectrum

Deconvolute using the Resolved Isotope
algorithm

Search Library

View > MS Spectrum Peak List 1

Spectra > Subtract Background Spectrum

Spectra > Subtract Any Spectrum (and then click
another spectrum)

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

Spectra > Search Database for Spectrum Peaks

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

Spectra > Deconvolute (Resolved Isotope)

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

Chromatogram Results Window

¢ /\ Chromatogram Resulis x
P2 e 30 E W [E]alo e[ 2]k LA K [B]% % B = e x| =
i3 R X |

x108 +ESITIC Scan Frag=125.0V sulfas_PosMS.d

-]

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

LT DR T 1

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

(=R

Chromatogram Results Tools

Autoscale X-axis and Y-axis
Zoom Tools

in order Autoscale X-axis

Autoscale Y-axis

Vol & tlalﬂwlmzoom

Autoscale Y-axis during Zoom

Linked Y-axis mode
Select Tools in order
Range Select — When On, you can draw a range for
chromatogram, for which you can perform actions

.ﬁ. & f Peak Select — When On, you can select spectrum of an
integrated peak at apex

Manual Integration — When On, you can integrate
interactively

To clear a tool

selection, click

another tool or icon. Walk Chromatogram — When On, you can see individual
spectra as you click each point or use the left and right
arrows on the keyboard.

Annotation — When On, you can add image and text
annotations to the chromatograms
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Work with spectral visual data

MS Spectrum Results Window

¢ 1l MS Spectrum Resulis
iv et EYIC[xaloc

1 '\IsntnpeD\stribm'nn v\JE E‘L\% e B | =] G

%108
144
124

1
0
05
04
0.2

o

+ESI Scan (0.823 min) Frag=125.0 sulfss_PoshS.d

121.0508

279.0909

N i

822, TDBS

50 100 150

200 250 3o

450 500 55 600 50 700 750 800 850 900 950
Counts vs_ Mass-to-Charge (i)

MS Spectrum Results Tools

Zoom Tools
in order

Autoscale X-axis and Y-axis
Autoscale X-axis

Autoscale Y-axis

Vol & tlalﬂwlmzoom

Select Tools in order

K Ll

To clear a tool
selection, click
another tool or icon.

Autoscale Y-axis during Zoom

Linked Y-axis mode

Range Select — When On, you can draw a range for
chromatogram, for which you can perform actions

Annotation — When On, you can add image and text
annotations to the chromatograms

Calipers — When On, you can add a Delta Mass caliper to
the selected spectrum. In the Deconvolution Results
window, you can also add an Amino Acid caliper or a
Modifications caliper.

170 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Workflows

Workflows help you to customize the user interface for your application. Each
workflow loads a different method that has parameters that are appropriate
for that workflow. Also, each workflow loads a different layout; these layouts
include customizing the columns shown in each table. Lastly, four of the
layouts also add a special method editor section which contains copies of the
sections in the method editor that are important for that workflow. Grouping
the features that are used in a specific workflow together makes it easier for
you to customize your method.

Several different workflows are available in the Qualitative Analysis program.
They are:
* General

* BioConfirm - These workflows are only available if the BioConfirm software
is installed and marked in the User Interface Configuration dialog box.
BioConfirm has several possible workflows, depending on the type of
analysis that you want to do.

¢ Chromatogram Peak Survey
¢ Formula Confirmation and Sample Purity

e MS Target Compound Screening

If you are working with GC/MS data, you can only select the General workflow.
If you are working with LC/MS data, you can select any of the workflows.

Specific Method

Each workflow loads a specific default method with more appropriate settings
for that workflow. For example, if you switch to one of the BioConfirm
workflow, the Target data type for the Find Compounds by Molecular Feature
algorithm is set to Large molecules (proteins, oligos). This setting is
appropriate for the BioConfirm workflow but not, by default, for the other
workflows.

Specific Layout

In addition, each workflow loads a specific layout. A layout consists of the
following:
¢ Each window’s position and size

e Which windows are tabbed
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e Which windows are floating

* Which tabbed window is on top

¢ Which windows are visible by default

e Whether the status bar is visible

For each plot window (the Chromatogram Results window, the Spectrum

Preview window, the MS Spectrum Results window, the Deconvolution
window and the UV Results window), the following are saved:

* Whether or not the graphics are overlaid
¢ Whether or not the Autoscale Y-Axis during Zoom mode is on

¢ Whether or not the Linked Y-Axis mode is on

For each table window, the following are saved
* Which columns are visible

e The order of the columns

* The width of each column

¢ Any filter that has been added to the table (only available for the Compound
List table, the Compound Identification Results table, and the Spectrum
Identification Results window).

Specific section in the Method Explorer and Method Editor

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

Each of the four other workflows changes the sections available in the Method
Explorer. Each new section contains only the Method Editor tabs and sections
that are useful in that workflow. Changing a parameter in the workflow
section also changes the parameter in the corresponding section in the general
Method Editor sections.

Two tabs are not repeated in the general Method Editor sections. The
Chromatogram Peak Survey Workflow > Spectrum Peak Identification
section and the Chromatogram Peak Survey Workflow > Chromatogram
Extraction > Chromatograms tab are only included in the Chromatogram
Peak Survey workflow. These sections only affect the Chromatogram Peak
Survey algorithm. This algorithm is only used in this workflow, and in the
Chromatogram Peak Survey without Report action and in the
Chromatogram Peak Survey with Analysis Report action.
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Workflow methods and layouts

Additional default methods and layouts are provided for each workflow.

Workflow Method Layout Method Editor
Section

General default.m Default.xml None
BioConfirm Intact BioConfirm BioConfirm- BioConfirm Workflow
Protein IntactProtein- IntactProtein-

Default.m MaximumEntropy-

Default.xml

BioConfirm High Mass ~ BioConfirm BioConfirm BioConfirm Workflow
Intact Protein IntactProtein IntactProtein

HighMass LMFE.xml

Default.m

BioConfirm Small
Oligonucleotides

BioConfirm Large
Oligonucleotides

BioConfirm Protein
Digest

BioConfirm Synthetic
Peptide

Chromatogram Peak
Survey

MS Target Compound
Screening

Formula Confirmation
and Sample Purity

BioConfirmOligo
nucleotideSmall.m

BioConfirmOligo
nucleotideLarge-
Default.m

BioConfirmProtein
Digest-Default.m

BioConfirmSynthetic
Peptide-Default.m

ChromPeakSurvey-
Default.m

Screening-Default.m

SamplePurity-
Default.m

BioConfirmOligo-
nucleotide.xml

BioConfirmOligo-
nucleotide.xml

BioConfirm
ProteinDigest.xml

BioConfirm
SyntheticPeptide.xml

Default.xml

Screening-Default.xml

SamplePurity-
Default.xml

BioConfirm Workflow

BioConfirm Workflow

BioConfirm Workflow

BioConfirm Workflow

Chromatogram Peak
Survey Workflow

MS Target Compound
Screening Workflow

Formula Confirmation
and Sample Purity
Workflow
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Customize a report template

Customize a report template

Please refer to either the online Help for the MassHunter Report Designer
Add-in, the Report Designer Familiarization Guide or the Reporting Training
DVD for detailed information on how to modify a report template. The
following steps give you a quick look at what it means to customize a template.

1 Go to the folder that contains the report templates. By default, this folder is
\MassHunter\Report Templates\Qual\en-US\Letter. You can select a different
folder in the Method Explorer in the General > Common Reporting Options >
Templates tab.

2 Make a copy of the template which you intend to modify. Right-click the copy
and click Properties. Clear the Read-only check box. Then, right-click the copy
and click Open from the shortcut menu.

‘! Fle Edit View Favorites Tools Help

Qe - @ F Pseacr [Cordes [F-

| ddress |5 C:\MassHunter\Report Templates\Quallen-US L etter v B

= =1 AcquisitionMethodReport. Aglent_Logo. tf
File and Folder Tasks ¥ =i 5] vicrosoft Offie Excel Tempiate 375% 72

|[>

TIF File

4,513KB

Other Places 4 AnalysisReport.xdtx
M

Details

tiithMFGResult. .
= Excel Template
. fenCompoundR...
Microsoft Office £ [ Convert to Adobe PDF = Excel Template
64KB # Convert to Adabe PDF and EMai
BioConfimProtein  Copy to Creative ZEN ¥ jtheticPeptideCo...
Microsoft Office f ——— k= Excel Template
()Scan with ESET Smart Security
Advanced options 3
rt.xsd
Open With...
P winzip »
Send To 3
cut E |
Copy
FormulaConfirmat —————————
Microsoft Office £ Create Shortout = Excel Template
S2KB Delete
Rename
Graphic. xsd ]
. 5D File Properties = Excel Template
#d e

Opening the template this way lets Excel know that this file is a template file.
When the template is open, you can modify headers and footers and add,
remove or move parameter columns. Refer to the online Help for more
information. All Qualitative Analysis templates are marked Read-only. You
change this property before you edit a template.
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Many templates are installed with the Qualitative Analysis program. Refer
to the Qualitative Analysis online Help for more information about the
content of each report template.

N (=P NES - AnalysisReportxltx - Microsoft Excel

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

Hil

®

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

Custom Toolbars

D27 - £ |
A B c D | E F G H I
CMD:Repeat  ItemiD % ) = e & - & ,
TtemiD  |v|Data Filenam ¥ Sample Nam{~ | Sample Type|~ | Position || Instrument Nan{ ~ | User Nam{ + | Acq Metho{ | IRM Calibration Statt | DA 1!

|CMD:EndRepeat  ItemID

CMD:Repeat ItemID

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

13 |1temm [~]plotFile [+

14 3

15 | Integration Peak List

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

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

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

3 Make the changes you want to make.

For more information on how to modify a template, see either the online
Help for the MassHunter Report Designer add-in, or the Agilent
MassHunter Reporting - Training DVD.

4 To save the new template, either click Save or click Save As > Other Formats
from the Microsoft Office button.

5 Type an identifying name, and click Save.

File name: |AnalysisREpDrtCusb:um|.xltx

Save as fype: |Exu:e| Template (*.xlt)
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Customize a report template
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