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In This Guide...

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

Before you begin the exercises, please read the instructions
in “Before you begin these exercises..." on page 6.

Exercise 1 Learn basics of qualitative analysis

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

Exercise 2  Find and identify compounds

In the first two sets of tasks, you find and identify

low- concentration sulfa drugs within a complex matrix and
generate their formulas for both TOF and Q-TOF data. You
also do a molecular feature extraction on a protein digest
with both TOF and Q-TOF data. These tasks can also be
performed on Triple Quad data.

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

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

Exercise 4 Qualitative Analysis Wizards

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

Identify Chromatogram Peaks wizard - This wizard shows
you the different method editor sections and tabs that you
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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.

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

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

Reference

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

in B.07.00

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

The Agile 2 integrator is supported.

Spectral library supports multiple ion species per
compound. Species information from PCDL is used in the
Find by Formula with Fragment Confirmation algorithm,
the Find Compounds by MFE, the Find by Auto MS/MS
algorithm, and the Find by Targeted MS/MS algorithm.

MFG fragment annotation on EI data is improved.
Fragment confirmation supports GC/Q-TOF EI data.

The Find Compounds by Molecular Feature algorithm now
supports All Ions MS/MS data.

Cleaned HighE spectrum that contains qualified ions gets
created with Fragment Confirmation algorithm.

In Fragment Confirmation in Find by Formula, the
options for the Fragment Ion Source are now either the
spectral library only or the average fragment spectrum
else the spectral library.

Fragment Confirmation is possible without molecular ion
being present.

The Score (Frag) column is available in the Compound
Table.

The Source column is available in the Compound Table.

The Library Search user interface has been greatly
simplified and can be customized for LC- or GC- specific
workflows.

Chained library searching is supported for both unit mass
and accurate mass libraries.

You can search accurate mass data against both unit
mass and accurate mass libraries.

The library search algorithm has additional rules for
calculating the reverse score (to avoid one hit wonders).

You can open an IM-MS Browser data file.



You can import spectra and chromatograms from IM-MS
Browser.

You can send an MS/MS spectrum or a fragment
spectrum (GC EI) from Qualitative Analysis to a spectral
library easily.

Chromatograms from the following devices can now be

displayed: Compact LC 1220 DAD, High Dynamic Range
DAD, Compact LC VWD, and Compact LC 1220 VWD.

You can automatically launch MassHunter Quantitative
Analysis and create a Quant method from Qualitative
Analysis.

in B.06.00 Service Pack 1

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

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

Before you begin these exercises...

Install the software. See the Installation Guide for
instructions.

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

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

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

Quad data.
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1 Learn basics of qualitative analysis

Each exercise is presented in a table with three columns:

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

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

e Comments — Read these to learn tips and additional information about
each step in the exercise.
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Learn basics of qualitative analysis

Basic Tasks for All Data

Task 1. Open the Qualitative Analysis program

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

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

Steps

Detailed Instructions

Comments

1 Open the Qualitative Analysis
program.

Open the data files,
sulfas_PosAutoMSMS.d,
sulfas_PosMS.d and
sulfas_PosTargetedMSMS.d in
the folder
\\MassHunter\Data, or in the
folder where you copied them.

Make sure that the Use current
method button is clicked.

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

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

a Double-click the Agilent MassHunter
Qualitative Analysis B.05.00 icon

]

system displays the Open Data
Files dialog box.

b Go to the folder \\MassHunter\Data
or the folder where the example files

are located.

+ The sulfas_PosMS.d file contains
MS (TOF or Q-TOF) data, and the
sulfas_PosAutoMSMS.d and
sulfas_PosTargetedMSMS.d files
contain both MS and MS/MS
(Q-TOF) data.

* You can get help for any window,
dialog box, or tab by pressing the

F1 key when that window is active.

[ Open Data File

Lok i ExampieDiataFiea

[ ALL_IONS_MSMS

4\ Banzealnline

it Drugs O Aruwe

[ 44 DrugsOf AbuseAdd Samples
.4 GCMS Pesticide

i myogiatin

4\ peptide-men d

i peptidemsoriy d

— [ 45 Pestiodes

e 4\ Sufaleugs

i sulfas_tigh_resobaion

PN sufos_PosAutoMSMS d

M mifan_PoaMS d|

P sutan_Fus Tangeledb5MS
[ 44 verapamibmsonky

Fi n

Decuments
Deskicp
Corrpries

L

Hetwork.

Fibe rare.

Files of type: |Dinta Flea (*d)

Ouhune.
Sampie: Information
Sample Name :

@ Lise curent methed User Hame

Sample Positicn
Description :

Run File Open’ actions from
selecied method

Figure 1

~| 13 (2] e 6

“nlfas PosAoMIMEd" “sufes PosMSd™ "nilfes -

==

Open data files when opening software
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1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

¢ Press and hold the Shift key while you
click sulfas_PosAutoMSMS.d,
sulfas_PosMS.d and
sulfas_PosTargetedMSMS.d.

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.

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

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

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

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

Agilent MassHunter Qualitative Analysis 8.07.00 - Default.m

le Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Teols Help

(s 2 d g aFER Y- (PR EE AR & ) A T G @ B e 6 | Ry [FE Nevigator View | B8 Compound Detals View

== O =

Exclude Mass(es)
Calculate Signal-to-Noise
Define Chromatograms
Adjust Delay Time

Extraction Data Format

'+ Spectrum

1+ General

Figure 2

i 24 DataNavigaior x ”EAChmmmgmnuuu G2
Sor by Daa Fle "2 e sla @B €lEaoc 2 LA O 2B % % B Minutes A=)
5 [W]sulfes_PosAutoMSHS d - . 2
5[] User Chromatograms X108 [+ESI TIC MS(all) sulfas_PosAutoMSMS d
[l - 7iC ms(al) 17541
T Sp 154
et 1.25
a ]
& [@)sulfas_PosMSd 0.754
5[] User Chromatograms 05 s
@ + TIC Scan 0251
[ User Sp 0]
108 +ESI TIC Scan Frag=125.0V sulfes_PosMS.d
&
User Chromatograms 54
& C MS(all) ol
ectra 3
24
1
01 0z 03 o0s 05 06 07 08 03 1 11 12 13 14 15 18 17 18 19
Counts vs. Acquisition Time (mir) >
{ |5 Method Explorer: Defaultm  ||; il M5 Spectrum Results x
Gl iz o s a@awEaloc x[m]E]E EiF% % Bl =
[integrate (us)
Integrate (MSIMS)
Integrate (V)
Integrate (ADC) E
Smocth

Qualitative Analysis main window
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Learn basics of qualitative analysis 1
Task 1. Open the Qualitative Analysis program with multiple data files (continued)
Steps Detailed Instructions Comments
2 Return the main window to the a If necessary, click Configuration > + The display and plot settings remain
default workflow, General. The Configure for Workflow > General. the same even after you switch to
default method and layout are b Inthe Workflow Configuration dialog the General workflow. These
loaded. box, click the Load workflow's default settings are set in Display Options
Make sure you can see all three method button and the Load dialog box for each type of data. You
chromatograms. workflow’s default layout button. click the 'z button in the graphics
Clear the Save current method check window to change the display
box. Then, click the OK button. options.
¢ Click the down arrow next to the * You can change the layout if you
Maximum Number of List Panes icon click Configuration > Window
in the Chromatogram Results Toolbar, Layouts > Load Layout.
and select 3.
[ Agibent MassHunter Qualitatrve Anslysis EO7.00 - DefaulLm I=mEEE =" |
£ File Edit View Find Mentify Spectra CI Masbod Wesacds Aot L ion Teole bl
i3 05 B - B E) 9 - o AT [ (AR ] e b 4 o Al W LGB G5 a5 m @ | [T Novigotor iew | R Compound et View
2 Diata Navigaior % (|}, Chramatogrm Reasies x
T — |l o t 2@ Kdﬁi.&aﬂ%’hh a Minues =i A
T '.r‘:ll'::—fm:;:;f\ja *10® [+E51 TIC M5{all) sulles_PosAutcMSMS o A A
FLIN - TIC MS{ai) | _ J‘\&
s o \muvuw_ﬂ_l\ WM \ﬁ%\;‘a@mﬁ'@‘ui MMM
: j:tlh:_l":sT\;':e:ecl\'SMSG =0¢ TESIT-Z Scan Frog=125.0V sultes_PosMS.d
& .r\\ ;\‘
4 ~ ,.'l \‘\ f A
2 — /-’ e e e - A s —— e
%108 +ESI TH: MS{all) Frage125 IV sulfns_PesTargetedMSMY 4
: Display Options icon
_ . " ey O
> sy _-'-.--_full'.".ﬁ..w,-'.J'L.‘J-_n,*-.*-_.Lr-_n_fuw-.ﬁ_ﬁ:xl '} 1"_'\,"u’.;‘J‘.-'._4\,‘._.‘_-"..'._4\_f.J‘-_."J._.w,'-.f._.‘J‘..w_f..f-_.‘_.‘..'._4\,fu‘-_.‘.n'._n\,'u‘-;‘J-.n'u
61 02 03 04 05 06 08 . 09 i 1 12 13 14 15 16 17 18 14 2
£ i Method Frplorer Dekudtm x ||} flL M5 Spuctsum Hesuls : E
chromatogram e e s Q@ esla o e o pln)-]en e % il = g
[integrate iMs) ]
Inearei (MSHS) Maximum Number of You click the X button to
Integrase (L) . . - -
e ¢ List Panes icon close this window.
::ik'.m:m)
Calulate Siynal-wo-Nose
Defne Cheomatsgrars The Qualitative Analysis program has two different views.
e The Navigator View has the Data Navigator window; the
* Spedtrum Compound Details View does not have that window.
+ General
Figure 3 Qualitative Analysis main window in the Data Navigator view with the General Workflow selected.
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1 Learn basics of qualitative analysis

Task 2. Zoom in and out of the chromatogram

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

Task 2. Zoom in and out of the chromatogram

Steps

Detailed Instructions

Comments

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

Hide the others.

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

Zoom out once to the previous
zoom position.

Completely zoom out to the
original chromatogram.

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

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

Repeat step b.

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

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

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

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

You can undo the last fifteen zoom
operations.

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

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

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

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

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

Steps

Detailed Instructions Comments

2 Practice zooming in and out on
each axis separately.

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

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

Completely zoom out of the

X-axis.

Repeat the previous steps for the

y-axis.

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

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

¢ Tozoom out on the x-axis, click the —
right mouse button and drag from right 8 071 111
to left on the x-axis values.

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

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

b Click the right mouse button and drag 38
the new cursor from bottom to top
across the y-axis values. 055

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

. o 035
d Click the Autoscale Y-axis icon t to

completely zoom out on the y-axis.

Horizontal
Double Arrow

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

Vertical Double
Arrow

New cursor
appears when
you right-click
the y-axis values.
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1 Learn basics of qualitative analysis

Task 3. Anchor a chromatogram

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

Task 3. Anchor a chromatogram

Steps Detailed Instructions Comments
» Anchor a chromatogram. a In Data Navigator mark the check + When you set an anchor for a
Show all three chromatograms. boxes for the chromatograms which chromatogram, an anchor icon
Make sure the chromatogram you hid in the previous task. appears in the Data Navigator
viewing listis set to 1. b Make sure the maximum number of window next to the name of the
In the Chromatogram Results panes is set to 1 in the Chromatogram anchored chromatogram.
window, select the second TIC. Results window. + Two chromatograms appear in the
Anchor this TIC. ¢ Inthe Chromatogram Results window, Chromatogram Results window
Scroll through the 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 x

oo sla @ wieEdaloc @ x|l db e [B]% % Bkl M =

x108 |+ESITIC Scan Frag=125.0V sulfas_PosMS.d

6

4]

24

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

]

01 02 03 04 05 08 a7 08 09 1 11 12 13 14 15 16 17 18 19 2 L
Counts vs_Acquisition Time (min) ~

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

Task 4. Change window layouts

In this task, you move windows within the

window layouts.

Task 4. Change window layout

main view and create various

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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1 Learn basics of qualitative analysis

Task 4. Change window layout (continued)

Steps

Detailed Instructions

Comments

2 Reposition the Chromatogram
Results window.

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

+ If you drag the cursor over one of the
smaller icons, the window you are
dragging will be placed above, to the
right, below, or to the left of all of the
other windows.

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

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

* Click Configuration > Window
Layouts > Restore Default Layout.

+ The cursor must be over one of the
arrows in a box in order for
repositioning to occur.

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

Task 5. Print an analysis report

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

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

Task 5. Print an analysis report

Steps

Detailed Instructions

Comments

1 Change the analysis report
selections:

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

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

additional selections you want to print.

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

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

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

! [£ Method Explorer: Defaultm

+ Chromatogram

! [5 Method Editor: Analysis Report
i (V) Print Analysis Report ~| (% | 9+ 4 | MethodItems ~ | (5 3§

By default, the Method

+ Spectrum

+ General

-~ Reports

Analysis Report

Compound Report
Commen Reporting Options

+ Find Compounds

+ Find Compounds by Formula

+ Identify Compounds

+ Compound Automation Steps

+ Worklist Automation

+ Export

Figure 6

User chromatograms
[¥] Show user chromatograms
[#] with pesk tables

[ With signal to noise results

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

Compounds

[¥] Show compound chromatograms
[ With peak tables

[¥] Show compound spectra
[¥] With pezk tables

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

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

Task 5. Print an analysis report (continued)

Steps Detailed Instructions Comments
2 Print the report. a You can interactively print the reportin  + The Runicon {E} = in the Method
multiple ways: Editor toolbar sometimes allows

From the main menu, click File >
Print > Analysis Report.
From the main toolbar, click the
Printer icon.
Click the Print Analysis Reporticon,
"H in the Method Editor toolbar
vl\h]en 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.

[ 2

a = o o

you to choose an action from a set
of possible actions. For example, if
you switch to the Reports >
Common Reporting Options section
of the Method Editor window, four
different actions are possible when
you click the Run icon. If you click
the arrow, a list of possible actions
is shown, and you can choose
which action to do. Choosing a
different action from the list
changes the default action. If you
simply click the Run button, the
current default action is performed.

Print Analysis Report
List of opened data files

sulfas_PosAutoMSMS d Report contents

sulfas_PosMS.d
@ Only highlighted results

Print report
Print report

sulfas_PosTargetedMSMS d %) All results 7] Separate report per data file

Printer name: | <Default>

Print preview A

Save report

C:\MassHurter\reports

[£] Save report as Excel file ] Save report 23 POF file

=N

Figure 7 Print Analysis Report dialog box
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Learn basics of qualitative analysis 1
Task 6. Add an annotation
You can add an image annotation or a text annotation to the following
graphics windows in the Navigator View:
¢ Chromatogram Results window
¢ MS Spectrum Results window
¢ Difference Results window
* Deconvolution Results window
e UV Spectrum Results window
Only in the Compound Details View
¢ Compound Chromatogram Results window
¢ Overall Chromatogram Results window
e Compound MS Spectrum Results window
¢ Compound Fragment Spectrum Results
Task 6. Add an annotation
Steps Detailed Instructions Comments
1 Select the location in the a Inthe Chromatogram Results window, + The cursor changes to a cross-hair.
chromatogram. click the Annotation tool ( )in the You use this cursor to select the
toolbar. exact location to add the
b Move the cursor to the location in the annotation.
chromatogram pane where you want
to add the annotation.
¢ Right-click and then click Add Text
Annotation.
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1 Learn basics of qualitative analysis

Task 6. Add an annotation (continued)

Steps Detailed Instructions Comments
2 Add the information about the text 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.
Ad:fEd:TuﬁAnnntatmn (== Y —— -
- — - o w1¢ A DG 1 x i LA [E R % % = i )
| imEx e |
(Press Cirl-Enter or AliEnter fo 306 2 new ine) 2] =5 TIC Soan Frag=125.0 sl PochiSd 1
Text color I Furple - 55
Orientation degress |
Font style: Bold - Font size: 10 -
55
Annotation type A
@ Anchored
Pointer properties 4 /
Color ElRoyalBlle  + . i =
Patiern: ~ ===mmmm————— -
]
Vieight: — .
254
Pinter head:
Pointer head location (the x, y value using the data displayed): 7
X 032485  min ]
Y. 371462675 (sbundance) %
0.5
Upper left camer of the annctation (the x, y value using the data displayed) 01 02 03 04 05 06 07 08 09 1 11 1z 13 14 15 18 17 18 19 2
Counts vs. Acquisition Time (min) L
X 0.404569157207679 min
) ; T The Annotate Toolbar is only available when the Annotate tool is selected.
@) Floating

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

Relative X (%) 18.7256176853056 (% calculated using x.y.
values from the canvas )
Relative Y (%) 5.88;
Figure 8 Add/Edit Text Annotation dialog box and the Chromatogram Results window
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Learn basics of qualitative analysis 1

Task 6. Add an annotation (continued)

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

Manual Integration
Walk Chromatogram
Annotation
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1 Learn basics of qualitative analysis

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

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

Task 7. Extract chromatograms (MS only)

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

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) box, type
279.09102, 311.08085
Mark the Merge multiple masses into
one chromatogram check box to
merge the EICs.
Click OK.
Make sure the Maximum number of
list panes is set to 3 in the
Chromatogram Results toolbar.

* You can 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, and 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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Learn basics of qualitative analysis 1

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

Steps Detailed Instructions Comments
Extract Chromatograms @
List of opened data files
T A Integrate when
L [EIC v] E extracted

A MS Chromatogram |Ad\ranced | Excluded Masse5|

MS level: Polarity: A

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

Merge multiple masses into one chromatogram A&

[ ok ][ cancel
Figure 9 The Extract Chromatograms dialog box
i /\ Chromatogram Resulis x
(2w QB C[XAl0c 3 [HIA K L[| % R E 2 M =

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

T I

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

25

2

15

1

05

o

01 02 03 04 05 06 07 08 0% 1 11 12 13 14 15 16 17 18 13 2
Counts vs. Acquisition Time (min)

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

Task 8. Interactively integrate a chromatogram (MS only)

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

Task 8. Interactively integrate a chromatogram (MS only)

Steps Detailed Instructions Comments

1 Integrate the sulfas_PosMS.d TIC -+ Integrate the sulfas_PosMS.d + The integration uses the Agile 2
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 Different integrators will detect
click Integrate Chromatogram. different peaks. The Agile 2
In Data Navigator, highlight TIC integrator only identifies the four
Scan in the sulfas_PosMS.d > User largest peaks.
Chromatograms section. Then, You can click the Integrate
right-click the TIC Scan and click Chromatogram button in the
Integrate Chromatogram. Method Editor window to integrate.
;74 Data Navigaior x || /) Chra -
e = | — i /\ Chromatogram Resuls x
9 Bl ook o, ie ot QB HC[EAlD e 3 - [B]E ALK S BB % B S e =
¥ User Chromatcgrams 54 x108 |+ESI TIC Scan Frag=125.0V sulfas_PosMS.d
:n_.\.: Assagn Randam Colors e .21 125
. .& -s::l-:eﬂr"lnmf..lm : :.m?_k Py /L ]\
e ' x108& +ESIEIC(279.0910, 311.0809) Scan Frag=125.0V sulfas_PosMS.d
2]
Extract Cheamateqrams... ol
ST O 01 D2 03 04 05 06 07 08 09 1 12 13 14 15 16 17 18 19 3
Use Highlighted Chromatograms. » Counts vs. Acquisition Time (min)

X P

Integrte Chramatogram
Integrate snd Ex
Subtract Ay Ch
Smacth Chramatogram

Caleulste Signal-to-Neise

Set Anchur

Clear Results

sk Spectra

Figure 11

Shortcut menu in the Data Navigator and the integrated sulfas_PosMS.d TIC chromatogram
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Learn basics of qualitative analysis 1
Task 8. Interactively integrate a chromatogram (MS only) (continued)
Steps Detailed Instructions Comments
2 Integrate the extracted ion + Right-click anywhere in the EIC * You can mark the check box,
chromatogram (EIC) from Task 1. window, and click Integrate Integrate when extracted, in the
Chromatogram. Extract Chromatogram dialog box
when you set up for extraction.
3 Change the filter parameters for a From Method Explorer, click * Note the blue triangle that appears
the integrated TIC. Chromatogram > Integrate (MS) to when you change a setting from the
Display the Integration Method display the Integrator tab. value that is saved in the current
Editor window from Method b Click the Peak Filters tab. method. When you save the
Explorer for MS data. ¢ Under Maximum number of peaks, method, the triangles disappear.
Change the threshold to retain mark the Limit (by height) to the
only the two largest peaks. largest check box, and type in 2.
{ |27 Method Editor: Integrate (MS) x
i (k) Integrate Chromatogram ~| (3} | ¥) - £ -| MethodItems - | (=
Integrator | Sutabiity | & Peak Fiters | Resuts|
Feren () Peak height @ Peak area
1000 counts
- of largest peak
Areafiters
[E] Absolute area = 10000 counts
[¥] Relative area >= 1000 % of largest peak
Maximum number of pesks
[¥] Limit (by height) to the largest A 2]
Figure 12  Peak Filters tab with Limit (by height) to the largest marked
4 Reintegrate the chromatogram. a Click the TIC Scan in the Data + Note that only the two largest
Navigator window. peaks are now integrated.
b Click the Integrate Chromatogram
icon (¥
; /\ Chromatogram Resulis x
iau:\a@wwm\ee 3v\£_a,mf\%%%ﬁ,m Minutes i
x108 |+ESI TIC Scan Frag=125.0V sulfas_PosMS.d
x108 +ES| EIC(279.0910, 311.0809) Scan Frag=125.0V sulfas_PosMS.d
. A )
0 s | : = 5 - : - - : - : - - - = = - = =
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 18 17 18 19 2
Counts vs. Acquisition Time (min)
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. Display Options.
Set the first Peak Label to Area b Click the Chromatogram tab.
and the second Peak Label for ¢ Set the first Peak labels to Area and
the chromatographic peaks to the second Peak labels to
Signal-to-noise. Signal-to-Noise.
Open the Method Editor. d Click OK.
Use0.63 — 0.73 forthe e Inthe Method Explorer, click
noise region, and calculate the Chromatogram > Calculate
signal-to-noise ratio for the Signal-to-Noise.
integrated peaks. f Click the Specific noise regions
button.
g Type0.63 - 0.73 forthe Noise
regions, and click the Calculate
Signal to Noise icon o8

a Click Configuration > Chromatogram

+ You can also click the #4 icon in
the Chromatogram Results window
to display the Chromatogram
Display Options dialog box.

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

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

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

+ES| TIC Scan Frag=125.0V sulfas_PosMS.d
%106 |Moise (PeakToPeak) = 37407.00; SNR (1.225min) = 136.0

5-__,/\_1

12350383 7

13606239.35
j

01 02 03 04 05 08 07 08

i 11 12 13 14 15 16 17 18

Counts vs. Acquisition Time (min)

Figure 14

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

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.

7 Return the peak labels to Retention a
Time.

Click Configuration > Chromatogram

Display Options.

b Click the Chromatogram tab.

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

d Click OK.

Integrated TIC with Area and Signal-to-Noise labels

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

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

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

extract an average spectrum from an average of multiple data points or

ranges. This task also shows you how to change spectral display options

and subtract the background spectrum.

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

1

Steps

Detailed Instructions

Comments

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

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

Open Spectrum Preview.

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

Copy this spectrum to the User
Spectra section.

Change the display to show at
least two spectra.

To zoom in to the peak at 0.79 minutes,
right-click the mouse above the peak
at 0.70 min. and drag it to below the
curve at 1.0 min., then release.

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

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

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

To open Spectrum Preview, click the
Spectrum Preview button, @ .
Zoom into the region between 1.1 and
1.4 min.

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

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

The Spectrum Preview window is not
closed.

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

Close the Method Editor window.

* When you zoom, make sure the

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

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

Double-click the data point in the
chromatogram.

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

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

+ When the Spectrum Preview

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

+ With Spectrum Preview on,

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

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

Steps Detailed Instructions Comments

B 7] subtas_PosiuscMSMS d
5 ] sutss_Peabs 4
(| User Chromatograms.
W1, + TIC Scan
¥ « EIC[279.09102. 311.08085) Scan
B ] User Spacra
[Flaly +Sean [t 0.791 min}
] . Scan 11 225 mi |

] Backpround Specya

] Compounds
[ Masched Secuences

D[] subtas_PosTargetedMSMS 4

I 1T2 113 108 108 106 117 18 118 12 127 132 123 104 128 126 197 128 1209 13 137 132 133 134 136 136137 138 139 14
Counts v3. Acquisition Time (min}

Integrate (M5 A A00% + Sean (rt 1225 min) scifns_PoaMS d
Integrate (MSMS) 25 m
Imegrate (VY o g0 zenasy L A0 S02538 31362 BSIMSI0 S22 01001
Indegeate (ADC) % 0 i e Z M W 0 &0 S0 sh e 0 T o @0 sk %0 20 0w
Smooh Cenits va, bass-to-Charge (miz)
r bl e e

Exclude Massles)

+ 1 G [3
Duliog Crametagrame a10% « Scan (. 0791 mi) selfas_PosMS.d
Ecust Delay Tame: A 25 o1
Extraction Data Format

- 12105079 e \ 38200911 57915659 BR0IMY  R20M6)
e | ¢ [ Scant 1228 i st Feaies
e —— 259
cRepons o 121,05088 22412883 41402901 5002838 £43.1362¢ 45004510 522.01001
D —ta _ ) N Counts vs Mass-in-Charge imiz) ) i

Figure 16 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)

1

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

e Close the Spectrum Preview window.

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

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

h Extract the average spectrum 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.

* 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.

i /% Chromatogram Results x
ie et QB C[EAaloc 2 o[H]EL KSR % BB = M =
+ES| TIC Scan Frag=125.0V sulfas_PesMS.d
x10% |Moise (PeakToPeak) = 37407.00; SNR (1.225min) = 136.0
’ ‘ A 1/05\
x10€ +ES| EIC(273.09102. 311.08085) Scan Frag=125.0¥ sulfas_PesMS.d
z /
, )
0 y
01 02 03 04 05 06 07 08 09 11 12 13 14 15 16 17 18 13 2

Counts vs. Acquisition Time (min)

i 111 MS Spectrum Resulis
1B eEae e

R

2 =[] [ G [] % % B =]

x108 |+ Scan (rt: 1.208-1.257 min, 4 scans) sulfas_PosMS.d
311.08078

145

1

oS 12105087 204 12860 l
1 L

41402850  500.23523

£43.13628 85004721 52200843

so 100 150 200 280 300 3Bo 4bo

Figure 16

450 500
Counts vs. Mass-te-Charge (miz)

550 600 €50 700 750 800 850 S0 950 1000

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

b Press and hold the Ctrl key.

¢ Click at the halfway point on the left
side of the first integrated peak, and
drag over to the halfway point on the
right.

d Release the mouse.

e Release the Ctrl key.

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

Double-click inside the selected
range in either peak.

* Remember that the second peak

already has a range selected from
step 2.

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

i 1 M5 Spectrum Resuhs
ie et QB4 ¥[xla 00

2 o [ [ 2 2 [P 26 L =t

*x10% + Sean (12081 257 min, 4 scans) sulfas_PoaMS d

822 00843

A T Z::l:i.“. |

w W W 2 X W 30« W Ko 5
Ceunts vs. Mass-10-Cl

Figure 17

S50 600 650 00 750 GO0 &0 900 9 1000
haege (miz)

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

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

(2o zlaB ¢ [&aloc 2-im]]sniH % =g

x10% -+ Scan (rt: 1208-1.257 min, 4 scans) sulfas_PosMS d
311.080777
15 1685187.75

L

1
05

) i -

474028
10652.24

x10% |+ Scan (rt: 0.775-0.823, 1.208-1
1

075
05 5
025
: L U

ans) sulfas_PosMS.d

5326.12 48
5326.12 i

50 100 10 200 250 300 380

400 450 500 550 600 650 700 750 800 850 s00 S50 1000
Counts vs. Mass-to-Charge (miz)

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

than the current setting.

Click the Spectrum Peak Label

Options tab.

Select Formula & lon Species as the

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

Steps

Detailed Instructions

Comments

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

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

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

Extract a peak spectrum from the
third integrated peak.

a Under User Spectra in Data Navigator,

highlight the User Spectra to be
deleted (Press the Ctrl key).

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

¢ Drag the cursor between 0.0 and 0.25
min.

d Right-click within the range, and click

Extract MS Spectrum to Background.

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

f In Method Explorer click Spectrum >
Extract MS.

g Click the Peak Spectrum Extraction
(MS) tab.

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

i From Method Explorer click

Chromatogram > Integrate (MS).

Click the Peak Filters tab.

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

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

m Click the Peak Selecticon,
Chromatogram Results toolbar.

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

Double-click the peak.
Right-click the peak and click
Extract peak spectrum.

Click Chromatograms > Extract
Peak Spectrum.

Right-click the chromatogram in the

Data Navigator window and click
Extract Peak Spectrum.

in the

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

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

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

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

Steps Detailed Instructions Comments
[ Agilent MassHunter Qualitative Analysis B.07.00 - Defaultm
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
BB EHE S MEEM S[Al @[l L4 Gl B B 3G e & B [ES Navigatorview |Ef) compound Detais View
; ¥ Data Navigator /\ Chromatogram Results x
Sot by Dara e T e tlaEe a0 e 2 r b E LR % S E = M =l
s_Pos. T
i Beal <ESI TIC Scan Frag=125.0V sulfas_FosMS d
= X108 Nmse(F‘eakToF‘eak) 37407.00: SHR (1.225min) = 136.0 .
r Chromatograms ) - .
I 7iC Soon . b 13
f\ + EIC(279.09102, 311.08085) Scan X : ]
lser Spectra 4 0325 ' |
PN Scon (10.775-0.59 ) Sut | i A o | :
=] kground Spectra ; :
i + Sean {rt: 0.036-0.245 min)
X105 +ES| EIC(275.08102, 311.08085) Scan Frag=125.0V sulfas_PoshiS.d
- s
3
0
g1 02 03 04 05 17 18 19 2
Cnunfs vs quu.smun Tlme (mm)
| [ Method Explorer- Default m X ||} [ Method Editor: Integrate (MS) % [|i 1l MS Spectrum Results x
) Chromatogram & (¥ Integrate Chromatogram ~| (3} | ¥ = (% -| Method Items~ | (= ER I SRR E [ AR A 2 3=
[Integrate (MS) 4| || ntegrator [ sutabiiy| & Feak Fiters |Resuts X10% [+ Scan (rk: 0.775-0.833 min, 5 scans) sulfes_PoshSd Subtract
Integrate (MS/MS) Fiter on & 2
Integrate (UV) ) Peak height @ Peak area 15
Integrate (ADC) B
Smooth 3 - e o
Exclude Mass(es)
5= 5000| % oflargest peak e 579.156
Calculate Signal-to-Noise o 9 I
Define Chromatograms Areafiters L x105 + Scan (rt: 0.036-0.245 min, 14 scans) sulfas_PosMS.d
Adjust Delay Time A [T Absolute area >= 10000|  counts 3] 121.05088
Extraction Data Format Relative area 5= 1000 % of largest peak 25
2
Spectrum A
Masdmum rumber of peaks 15 o —
General Limit {by height) to the largest A 44 1 22412817
05
faiss B PO I 20153
Find Compounds A 100 200 300 400 600 700 900
- = Counts vs. Mass-to-Charge (miz)

Figure 18  Spectrum with background subtracted
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1 Learn basics of qualitative analysis

Task 10.

Task 10. Add a caliper

Add a caliper

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

e MS Spectrum Results window

¢ Deconvolution Results window

You can also add calipers in two windows in the Compound Details View.
See “Task 3. Review results in Compound Details View” on page 149 for
more information about this view.

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

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 (.IT]_ )in the chromatogram (MS only)” on
task. toolbar. page 31 to extract an MS spectrum.
b Select Profile Point to Point for the + The cursor changes to an arrow. You
type of caliper in the Caliper toolbar. use this cursor to select the start
¢ Move the cursor to the location in the and end point of the caliper.
spectrum pane where you want to add
the caliper.

d Drag the cursor to the end point of
caliper in the spectrum. As you drag
the cursor, the value of the delta mass
changes. When you release the mouse
button, the caliper is added.
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Task 10. Add a caliper (continued)
Steps Detailed Instructions Comments
2 Modify the caliper to use a a Click the caliper created in the * You can add multiple calipers to a
different color. previous step. spectrum.
b Click the Caliper Properties button * You can use the icons in the Caliper
( ) in the MS Spectrum Results toolbar to select all of the calipers,
Caliper toolbar. The Delta Mass delete calipers and edit calipers.
Caliper Settings dialog box is
displayed.
¢ (optional) Type the Start X and Start Y
values.
d Select the Text color.
e Select the Font style and Font size.
f Click OK.
g (optional) Delete the caliper.
Click the 3 button in the MS
Spectrum Results Caliper toolbar.
h Switch to the range select tool. Click
the &4 tool in the MS Spectrum
Results toolbar.
Delta Mass Caliper Settings [ : ||| MS Spectrum Results =
e (2o G EHC[Ralo e 2 [m] ke RE][%]% % &l sl G
Lol mezs Profile Point to Point CA e o)
Start X: 279.09078 miz End X: 579.15651 miz
x10 & |+ Scan (rt: 0.775-0.839 min, 5 scans) sulfas_PosMS.d Subtract
Text color: [ [ - A 175 273 ¥=—— 30006573
Orientation degrees 1.5
Font style: A Fontsize: 10 - A 12?7
ngf 16289 | 9 BIeRT 350
%105+ Scan (rt: 0.036-0.245 min, 14 scans) sulfas_PosMS.d
3d 121.05088
254
a
154 922.00969
14 22412817
nzi . udeidosaw o). 20618847 35128008 82201543 966.04713
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 S50 1000
Counts vs. Mass-to-Charge (miz)
Figure 19  Delta Mass Caliper Settings dialog box and the MS Spectrum Results window
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Tasks for LC/MS/MS Data (Q-TOF and Triple Quad)

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

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

data.

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

Steps

Detailed Instructions

Comments

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

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

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

Right-click the chromatogram,
and click Extract
Chromatograms.

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

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

1

Steps Detailed Instructions Comments
Extract Chromatograms @
List of opened data files
Type: [TIC A [ s when
A MS Chromatogram |Ad\ranced I Excluded Masses|
MS level Ms  ~|A Polarity
Scans: [Scan v] A
Scan segment: Any
miz valuefs):

Figure 20

2 Extract another chromatogram but
based on a product ion for the

a Repeat step b and step ¢ of Step 1.
b
MS/MS data. c
d
e

Click EIC as the Type.

From the MS Level list, click MS/MS.
From the Scans list, click Product ion.
From the Precursor ion m/z, select

This time choose to integrate the
extracted chromatogram.

Extract a Product lon EIC for 279.09100.
279.091 ->186.03299. f Inthe m/zvalue(s) text box, type
186.03299.
g Mark the Integrate when extracted
check box.
h Click OK.
; f\ Chromatogrm Resd P
e QB a0 5 x[H]lA s R]% % E S e x|l

x10% +ESI TIC MS(all) Frage125 0V sulfns_PosTargeiedMSME 4
24

2104 [+ES EIC Product lon Frage=125 0V CIDE18.0 (279.0910002=1] -» 186.03299) sullss_PosTarpetedMSMS 4

o . e

o1 02 03 o4 0% 13 o7 s 09 1 11 12 13 14 15 16 17 18 15 2
Counts vs. Acgasition Time (mie)

Figure 21

Extracting an MS chromatogram

* When you first select EIC, an error
icon is displayed next to the m/z
value(s) box. You specify the m/z
value(s) in step e and step f.

* In the m/z value(s) text box, you
can also type a range (for example,
100 - 300).

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

Task 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

* Note that the program integrated 4

peaks in the chromatogram.

You select the integrator to use for

MS data, MS/MS data, UV data and

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

Highlight the TIC Scan chromatogram,
and choose from any one of the
following commands to integrate the .
chromatogram.

atright.

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

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, right-click the TIC Scan, and
click Integrate Chromatogram.

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

Review the parameters on the
Integrator tab.

Click the Peak Filters tab.

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

ADC data in the Method Editor
window.

You cannot integrate the TIC
MS(all) chromatogram. You cannot
integrate a chromatogram that has
both MS and MS/MS data.

Press F1 to see the online Help for
more information on the integrators.
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.

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



Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments

{ [ Method Editor: Iniegrate (MS) x
i () Integrate Chromatogram = | ¢ | 43 - 04 - MethodTtems - | (= !
Integrator | Sutabity | A Peak Fiters | Resuts

Filter on

(©) Peak height @ Pezk area

counts

> 5.000] % of largest pesk
Area fers
[ Absolute area >= 10000]  counts
Relative area > 1000 % of largest peak
Mamum numiber of pezks
Limit by height) to the largest A 2

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

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

i [\ Chromatogran Rt x

oo QB a0 5 x[H]lA s R]%% B S e x|l

x10% +ESI TIC MS(all) Frage125 0V sulfns_PosTargeiedMSME 4
24

o1 02 03 o4 0% (13 o7 s 0% 1 11 12 13 14 15 16
Connts ve Acoasition Time (mie)

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

Steps

Detailed Instructions

Comments

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

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

6 Reintegrate the chromatogram

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

From the menu bar click
Chromatograms > Integrate
Chromatogram.

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

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

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

b Click the Peak Filters tab.

¢ Under Filter on, click Peak height.

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

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

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

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

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

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

* Note that only the largest peak is
now integrated.

¢ /\, Chromatagrm Redi

x108 S TIC MS{all) Frage125 4 sulfns_PoaTargetndMEMS 4
2
|

l|:’|1a.

x108 +ESITIC Scan Fraga12510 PoaTargetedMSHS d
2

AARAAAARAAAAN T AP AARAASAARRAAAS

ien QB E[EADE 5 o|H]EA s ER%RE S e =i

|
|
|

.I ARAAAAAARMAMAMARAIAN

AAAN

x104 [+ES EIC Preduct lon Frage125.0v CID@16.0 (279.09100{z<1] -> 186.03239) sulfas_PosTargetedMSMS.4
02 03 04 05 06 0.7 - 08 ; 1 11 12 13 14 15 15 1.7 18 19
Counts va. Asepinision Time (min)
Figure 24  Integrated MS and MS/MS chromatograms
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)
Steps Detailed Instructions Comments
7 Calculate the signal-to-noise ratio a Click Configuration > Chromatogram + Make sure the EIC is highlighted
for the EIC of the product ion. Display Options, and set the first Peak before you calculate the
Set the first Peak Label to Area label to Area and the second Peak signal-to-noise.
and the second Peak Label for label to Signal-to-Noise. Click OK. » The default Noise definition
the chromatographic peaks to b In Method Explorer in the algorithm is Peak-to-Peak. See the
Signal-to-noise. Chromatogram section, select online Help for information about
Open the Method Editor. Calculate Signal-to-Noise. each Noise definition.
Use0.0 - 0.76 forthe ¢ Click the Specific noise regions + The area that you specified to be
noise region, and calculate the button. Type 0.0 - 0.76 forthe the noise region is drawn in bold in
signal-to-noise ratio for the Noise regions, and click the Calculate the Chromatogram Results window.
integrated peaks. Signal to Noise icon O
o[RS R AT > 500 i P
01 02 03 04 05 06 07 DECOUMZEVS ;@;msmc: _}‘me(l‘\‘zn) 13 14 15 16 17 18 19 2
Figure 26  Signal-to-Noise results for MS/MS EIC Product lon
8 Restore the settings that are saved a Click the Chromatogram > Calculate  + To cancel your changes and restore
for the current method and close Signal-to-Noise section in the the values from the method that is
Method Editor. Method Explorer. loaded, click the Restore to last
b Click the Restore to last saved values saved values from file icon -ﬁ- in
from file icon ﬁ» in the Method the Method Editor toolbar.
Editor toolbar.
¢ Click the Chromatogram > Integrate
(MS/MS) section in the Method
Explorer.
d Clickthe {3} icon.
e Click the Chromatogram > Integrate
(MS) section in the Method Explorer.
f Click the {3} icon.
g Close Method Editor.
9 Return the peak labels for a Click Configuration > Chromatogram * You can also click the Display
Chromatograms to Retention Time. Display Options. Options icon, : , in the
b Select Retention Time for the first Chromatogram Results window to
Peak label and None for the second open the Chromatogram Display
Peak label. Options dialog box.
¢ Click OK.
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Task 12. Interactively integrate a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments

10 Delete all chromatograms except a If you selected “Sort by Type” in the
the original. Data Navigator window, then under
User Chromatograms, highlight all the
chromatograms except the original.
Right-click the highlighted
chromatograms, and click Delete.
b If you selected “Sort by Data” in the
Data Navigator window, then under
the Sulfas_PosTargetedMSMS.d data
file section in User Chromatograms,
highlight all the chromatograms
except the original. Right-click the
highlighted chromatograms, and click
Delete
¢ Click Yes if the Delete message box is
displayed.
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Task 13. Extract spectra from a chromatogram (LC/MS and

LC/MS/MS)

1

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.

This task also shows you how to walk a chromatogram, change spectral
display options and subtract the background spectrum.

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

Steps

Detailed Instructions

Comments

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

Zoom in on the region between
1.15 and 1.35 minutes.

Use the Walk Chromatogram
icon.

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

Click the TIC MS(all) chromatogram
for the sulfas_PosTargetedMSMS.d
data file in the Data Navigator window.
To zoom in to the last peak, right-click
the mouse above the peak at 1.15
minutes and drag it to 1.35 minutes,
then release.

Close the Method Editor window.
Click the Walk Chromatogram icon
[ on the Chromatogram Results
toolbar.

Move the Walk Chromatogram cursor
to above the X axis at about 1.15
minutes, and click. The spectrum for
that time is automatically displayed in
the Spectrum Preview window.

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

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

+ The Spectrum Preview window is
opened automatically when you
click the Walk Chromatogram icon.

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

* Ifyou click the [g] button
(Autoscale Y-axis during zoom), the
software automatically sets the
Y-axis when you are zooming to
include all of the points in the X-axis
range that you select.
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

Steps Detailed Instructions Comments
; /\ Chromatogram Results =
ie ot QE#C[EADC 3 -oil ALK B S e =]
x10€ |+ TIC MS(all) sulfas_PosTargetedMSMS d
2
1.5
ol
0.5
o
194 115 136 197 138 118 12 ik R 1k 1k 1 1k 1 1 12 13 ik 1k ok ke
Counts vs. Acquisition Time (min)
i [if Spectrum Preview x
(e et GQEH[EADE 3xlBl Al
x104 + Product lon (1.204 min) (311.08090[z=1] -> =) sulfas_PosTargetedMSMS.d
25 156.07650
2
15 108.04243
i 21802758 245.10192
05 80.04785 ‘ ‘ 127.04507 17305812 i i 293.07101 T
" 70 80 9 100 10 120 130 140 150 160 1/0 180 190 200 210 220 230 240 250 260 270 280 2% 300 310
Counts vs. Mass-to-Charge (m/z)
Figure 26  Walk chromatogram to view the MS/MS product ion at 1.204 minutes
i Eurenetegen ®  If you want the Fragmentor
ie e tQEBCEAID C 3 -]k AL R % % B s e =) ) .
%108 |+ TIC MS(all) sulfas_Pos TargetedMSMS.d voltage included in the
1 chromatogram title and the
15 R
A spectrum title, you mark the
054 Expanded check box in the
=== === === Chromatogram Display Options
114 115 116 117 118 119 12 121 122 123 124 125 126 127 128 129 13 131 132 133 14 R .
Stz = fopision I (rin) dialog box and in the MS and
Lt Specinm * MS/MS Spectra Display Options
ie s tlQBE[EAlDC - a) .
%105 |+ Scan {1.210 min) sulfas_PosTargetedMSMS d dlﬂ'Og box.
2 311.08050
e
al
2l
o 12105072 22412851 l | 41402912 50422508 54313616 82201518
50 100 150 200 250 300 350 400 45 500 550 600 65 700 750 a0 850 800
Counts vs. Mass-to-Charge (miz)
Figure 27  Walk chromatogram to view the MS scan for the peak at 1.210 minutes
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Task 13. Extract spectra from a chromatogram (LC/MS and LC/MS/MS) (continued)

1

Steps

Detailed Instructions

Comments

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

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

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

Change the display to show at
least three spectra.

Click the Range Select icon i from
the Chromatogram Results toolbar.
Close the Spectrum Preview window.

¢ Click the Zoom Qut icon, h“ in the

Chromatogram Results toolbar.

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

On a valley near 0.34 minutes, extract
a spectrum.

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

Zoom into the region between 1.15 and
1.25 min.

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

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

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

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

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 in the Data Navigator
window. All subsequent extracted
spectra appear in both places as
well.
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments
Agilent MassHunter Qualitative Analysis .07.00 - Default.m o= ===
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
P2 2B a-FEE G- R[] [E]E [A] @[] S S Al fe B @G e & | B [F Nevigotor View | BB Compound Detals View
i %4 Data Navigator X ||} /\ Chromatogram Resuls x
Sot by Data Fle iz ot Q[EE ¢ [l 0 e 2o [pl]E AL IR]% B B s M =
[ sulfa MSHIS d
Bs x10€ |+ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS.d
ulfas_PosTargetedMSMS d
ser Chromatograms 184
[ERY - 7iC sl 164
- [7) User Spectra
7]ulu + Sean (rt: 0.232 min) 144
s + Product lon {rt. 0.342 min) (279.09100 -> ™) 12
P Scor -1 229 i |
und Specira "
024
- 0
044
024
ol
119 12 1k 15 123 124 125 126 12 128 128 13 13
Counts vs. Acquisition Time (min)
: [ Method Explorer- Default m % [|f 1]| MS Spectrum Resuits x
# Chromatogram a iz e tlQEY € [Ea0ce 3] nPs % E =g
1~ Spectrum %1035+ Sean (rt: 0.332 min) sulfas_PosTargetedMSMS.d
E—— N 27103176
Extract (MSIMS) = 13105078 56303632
Exract (V) o . 38007151 46018538 § gsn.as5a 92200808
Deconvolute: Resolved lsotope =
X107 342 min) (279.09100fz=1] -> ™) sulfes_Pos TargetedMSMS.d
Extraction Data Format s ik
[ General 3 4
Reports By
od
Find Compounds
A x10% |+ Scan (1t 1.228 min) sulfas_PosTargetedMSMS.d
Find Compounds by Formula A 31108083
7 Identify Compounds 5
'+ Compound Automation Steps 224
- o T T T T kn = T = T T T T T T T T \--\
‘Worklist Automation 50 100 150 200 450 500 550 600 650 700 750 200 850 900 950
& Counts vs. Mass-to-Charge (miz)

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

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

Steps

Detailed Instructions

Comments

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

View the Spectrum Preview
window.

Extract a spectrum from the
valley at RT 1.237 min.

Copy this spectrum to the User
Spectra folder.

Change the display to show 4
spectra.

Turn off Spectrum Preview.

a Click the Spectrum Preview icon, & -
in the main toolbar.

b Onavalley near 1.23 minutes extract a
spectrum.

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

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

e Close the Spectrum Preview window.  *

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

With the Spectrum Preview window
open, Qualitative Analysis
overwrites the previous spectrum
when you extract a new spectrum.
Spectrum Preview mode is useful
when you quickly want to review
the spectra in your chromatogram
and save only a few of the spectra.

x101

5 278 1938
254 T

o
x105 +Scan (t: 1.223 min) sulfas_Pos TargetedMSMS.d

5
ol 'Z" I‘-f-'I-’ ”22— "ZEii l | 414.02916 504 22747

: /\ Chromatogram Results
P2 et QEy C]alo e 2 m/[H]L A S [B|% % B S Mines S
X106 +ESI TIC MS(all) Frag=125.0V sulfas_PosTargeledMSMS.d
1
0
119 12 121 12 123 124 125 126 127 128 139 13 15
Counts vs. Acquisition Time (mir)
i 1ll MS Spectrum Results
ie o tlQEAHC[EAD C ¢ /w5 I[%R] % % B s
105+ Scan (rt D.332 min) sulfss_Pos TargetedhSHS 4
271 03176
2]
2108076 56303632 N
ol Sl _Tepa 2 33007151 46018538 E gs0.04554 2200805

+ Product lon (rt: 0.342 min) (279.09100[z=1] -> **) sulfas_PosTargetedMSMS.d

1 |+ Product len (rt: 1.221 min) (285.02090[z=1] -> **) sulfas_PosTargetedMSMS.d
*

50 1o 150 200 250 3o /o s B0 500

Figure 29

550 600 650 700 750 80 eso %0 9%

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

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

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

i /\ Chromatogram Resuits x

ie o tQBlw ¢ [Ealo e 3 - [H]EA &SR % % B s e =)

x108 |+ESI TIC MS(all) Frag=125.0V sulfas_PosTargetedMSMS.d
241

T-WMMMWWMMMWWMWMUMMWMMWWMWMWWMW

4

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

¢ 1[1 MS Spectrum Resulls x

P2 e 30 BH C[kaloc 2 xlm|le]E % % 5 =S

x10% |+ Sean (rt: 1.210-1.268 min, 4 scans) sulfas_PosTargetedMSMS.d

311.08067

I 1 R
1 K 41402847 50023369 E4313508 850 (4855 92200811

n

5
4
3
2
1
0
x102 |+ Product lon (rt: 1.204-1.282 min, 16 scans) (311.08090, 271.03171, 279.09100. 285.02090 -> **) sulfas_PosTargetedMSMS.d
. Pt I
5
4
3
2
1
0

‘ 31108077
| P

50 100 10 200 250 300 3 400 450 500 550 600 e 00 750 800 850 SO0 950
Counts vs. Mass-to-Chargs (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_PosTargetedMSMS.d data
file.

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

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

a Press and hold the Ctrl key.
b Click at about 0.3 min. on the left side

of the first peak and drag over to about

0.33 min. on the right, and release the

mouse.

Release the Ctrl key.

Extract the averaged spectra using this

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

* Remember that the second peak

already has a range selected from
step 4.

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

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

i /\ Chromatogram Resuls

(e et QEl# €[EAl0c

3 el A 2 2 B6]% B B Mines =)

x10% |+ESI TIC MS(all) Frag=1250V sulfas_PosTargetedMSMS d
244

WMMMMMWMMMM

01 02 03 04 05 06 07 08 09

12 13 14 15 16 17 18 19 2

Counts vs. Acquisition Time {min)

i 1l MS Spectrum Results
(e e QB¢ [EADC

2 el o 5] % %e 1 =] 3

Figure 31

%105 |+ESI Scan (rt: 0.313-0.332, 1.210-1.268 min, € scans) Frag=125.0V sulfas_PosTargetedMSMS d

354
3

I‘z;--'Lz;z; I \. l i e

x103 |+ESI Product lon (rt: 0.304-0.342, 1.204-1.282 min, 22 scans) Frag=125.0v (285.02090, 311.08090, 271.03171, 279.09100 -> =) sulfas_PosTargetedM.

m

55 1o 150 200 260 3k PHo s 4o

550 ebo eSo 700 70 sbo eso o sk

Counts vs. Mass-to-Charge (miz) =

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 * You make the following changes to
Delete any scans under User ions 279.09100 with an m/z range of the Extract Chromatograms dialog
Spectra in Data Navigator. 100-300 (see “Task 11. Extract box.
Extract a background spectrum chromatograms (LC/MS and 2 S
that is the average of a spectrum LC/MS/MS)" on page 40) T M:"‘m
at the start of the peak and a d In Method Explorer, select Spectrum > e T —
spectrum at the end of the peak. Extract (MS/MS). - i —
Extract a peak spectrum fromthe e Click the Peak Spectrum Extraction Procirsorion miz: 27903100 <A
integrated peaks. (MS/MS) tab, if not visible. mizvaluels): 100-300 A

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

[C] Merge multiple masses into one chromatogram

and end. * You are extracting any transition
g Inthe Chromatogram Results toolbar, with a precursor ion of 279.09100
click the Peak Select icon. and a product ion between 100 and
h Select the peak near 0.8 min. 300.
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
iaa:lQ.tzﬁlu“I.&Iee 3 | o[ 26 2 1% % B Bl S Minues =)
%105 +ESI EIC Product lon Frag=125.0V CID@18.0 (279.08100[z=1] -> 100.00000-300.00000) sulfas_PosTargetedMSMS. d 7
1 A
i
od o e L d
x108 +ESI TIC MS[all) Frag=125.0\ sulfas_PosTargetedMSMS.d
2_
B hAR AR AR AR \P wMAMNMMMMMAMMAMAM
%105 |+ES! EIC Product lon Frag=125.0V CID@18.0 (z;BIwLDDg_u -2 100 00000-300.00000) suifas_Pos TargetedMSIS d 3
o i =
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 ||
Counts vs. Acquisition Time (min) -
i " Method Editor: Extract (MSMS) X ||f 1l1 M5 Spectrum Resuits . X
£ () Extract Peak Spectrum +| (3 | 99+ 04 | Methodttems~ | (5 @y |} @ o T |Q@@|z|&\g & -Eli= E
A Peak Spectrum Exraction (MS/MS) | Peak Filtters I Charge State| x10+ |+ESI Preduct lon {rt 0.771-0.829 min, 4 scans) Frag=125.0V CID@._.
Spectra to include - 28]
) At apex of peak 1 36 186.03201
@ Average scans > 10 % of peak height 3;:
TOF spectra .3—
Exclude if sbove 100 % of saturation ;-g'
@ In the miz ranges used in the chromatogram 2:4—
() Anywhere 25:
(71 In these m/z ranges i ::2:
E Never return an empty spectrum 1;'
Peak spectrum background .1 i
MS/MS [A\remgeof spectra at peak start and end v ]A gg:
Time range: 0.000 3;: l
= D — T T T T T T T T
100 200 300 400 500 600 700 80D
= 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 Extract an MS/MS EIC Product lon
chromatogram specifying the
product ions 186.03396 and
156.07760.

Do not integrate when the
chromatogram is extracted.

a
b
c
d

-

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

From the Type list, select EIC.

Clear the Integrate when extracted
check box.

From the MS level list, select MS/MS.

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

Mark the Merge multiple masses into
one chromatogram check box.

Click OK.

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

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

* You are extracting a chromatogram
that has any precursor ion but only
has the product ion of 186.03396 or
156.07760.

Extract Chromatograms @
List of opened data files
sulfa (v
rErE— (5 1 Do 4
A MS Chromatogram |Ad\ranced | Excluded Masse5|
MS level: Polarity:
Scans: [Pmduct ion v]
Precursor ion miz: Any ~ A
miz value(s): 186.03396, 156.07760 A
Merge multiple masses into one chromatogram A
[ ok ][ cancel |

Figure 33  Extract Chromatograms dialog box for EIC based on product

ions

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



Learn basics of qualitative analysis 1

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

Steps Detailed Instructions Comments
EAChmmalogrcmRemﬂs =
ie ot QEWICI[A]al0 3 orlW[E]A K E[R]% R B2 Mines M=

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

DJMWMMMWWWAMAMJMMMWMWNMAN“AAWMAAAMNWMMMNWW

+ES! EIC Product lon Frag=125.0 CID@18.0 (279.09100fz=1] 5, 100.00000:300.00000) sulfas_Pos TargetedhShS d
1 n 787 L

+ES| EIC Product lon Frag=125.0 (™ -= 156.07760,

186.03396) sulfas_PosTargetedMSMS.d

DJ A A l AIII A f\h{\.\,‘
0.1 0.2 03 0.4 0.5 06 0.7 08 09 1 11 12 13 14 15 16 157 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-> ** select a range around the 279.09079 extracted for each range in the
from Step 6. peak. spectrum.
b Press and hold the Ctrl key. » The range for the precursor ion is
¢ Select a range around the 186.03301 set to the range (or ranges) selected
peak. in the MS Spectrum Results
d Right-click the spectrum and click window.

i /\ Chromatogram Results

i ot aE# ¢ Ea o e

3 om | [ £ 22 %] % e ] =

Extract EIC > Over Selected Ranges.

|

Minutes

J

I

Ar.

ih

x104 +ES| EIC Preduct lon Frag=125.0v (* -> 156.07760, 186.03396) sulfas_PesTargetedMSMS.d

Ml

x104

1

+ES| EIC Product lon Frag=125.0v CID@18.0 (279.03100[z=1] -> 180.03625-198.31070) sulfas_PosTargetedMSMS.d

AN

x104

1

+ES| EIC Product lon Frag=1250Y CID@&18.0 (279.09100(z=1] -> 269.12418-283 68234) sulfas_PosTargetedMSMS d

IR

01 02 03 04 05 06 07 08

Figure 35

09 1 11 12 13 14 15 16 17 18

Counts v Armsition Tima (min}

19

Product lon EIC created directly from the Product lon spectrum

Expanded titles are enabled in
the Chromatogram Display
Options dialog box. The
expanded title includes
lonization, Fragmentor voltage
and Collision Energy voltage.
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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 1

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

Steps Detailed Instructions Comments
Extract Chromategrams =
List of opened data files
ulfas, ; <
So— e
sulfas,_Pos TargetedMSMS.d Tyve: | @irmoastonmus A [ tractes
A Other Chromatograms
Detector:  [DAD]

vJA Tvee: [Sgnal < ]A

Sig=272.16 Ref=360.100

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

i /\ Chromatogram Resulis x
iz ot G[Es ¢l e 3 orlbE]A A LIB]% % B s M e
x10% +ESITIC Scan Frag=125.0V sulfas_PosMS.d
5 ‘
i

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

ANE
R B R
NS

%101 ADCI - AADC1 sulfas_PesMS.d

Booc o Reconial |

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

Figure 37  Chromatogram Results window with the original TIC, the

DADT, and the ADC1
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1 Learn basics of qualitative analysis

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

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

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

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

Steps Detailed Instructions Comments
1 Integrate the sulfas_PosMS.d UV  a Highlight the DAD1 and ADC1 + The integration uses the General
chromatograms, using any of the chromatograms. Integrator, instead of the Agile 2
options listed at right. b In Method Explorer, select integrator selected in the method
Highlight the DAD1 and ADC1 Chromatogram > Integrate (UV). default.m.
chromatogram. ¢ Select the General integrator. + If the Chromatogram > Integrate
Integrate the chromatograms. d Integrate the sulfas_PosMS.d UV (UV) section is not available, then
chromatograms, using any of the you need to mark the UV check box
following options. in the “User Interface
From the main menu, click Configuration” dialog box.
Chromatograms > Integrate + Note that using the General
Chromatogram. integrator with default parameters
Highlight the chromatogram. Then, is detecting very small peaks.

right-click the chromatogram, and
click Integrate Chromatogram.

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

e If needed, highlight the MS
chromatogram and integrate.

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

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

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

Steps Detailed Instructions Comments
7 Data Navigar %L [ A\ Chromatogram Results 2
L e et 2F#I € [Ealo 3vw_ﬁ,ﬂ£|%'ﬁsmn Minutes vl
108 +ESITIC Sean Frag=125.0V sulfas_PoshS.d
0738 1K
S Colory = !
Sl oose Dafined Color I* & Ref=360,100 sulfas_PosMS.d
tnow , 02485 735 1372
Hidle » 676 J\
& —— 3107 [A0C1 6ADC1 sufes_PoshiS 4
E enk Spctruen from LIV Pesks ] | 0.g80 1178
0113 0222
Extract Chraenatograms. 05%0
Sovsct Oefned 3 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 15 17 18 193 3

Use Highlighted Ches

Integrate Chenmatogram

d Extenct Deak Spectsn

Chromstogram

Figure 38

3 Enable system suitability
calculations for UV
chromatograms.

Respanse vs. Acquisition Time (min)

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.

{57 Method Editor: Intsgrate (UIV) X
i () Integrate Chromatogram ~| (3} | ¥) + (4 | Methodltems~ | (5 [

Integrator| A Sutabiity | Peak Fiters | Results |

System suitablity calculations
Enck: sysiom suskalilily cabouldions A
Pharmacoposia: [ United States F

sp) -

Column void time:

Column length:

Figure 39

D15 A
5A

min

em

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

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

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

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

Steps Detailed Instructions Comments
4 Reintegrate the chromatogram. + Click the Integrate Chromatogram
icon (¥} on the Method Editor toolbar
to integrate using the new setting.
5 View the system suitability a Click View > Integration peak list. + The system suitability calculations

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

6 Restore the settings for the default

method, and close the Method
Editor window and the Integration
Peak List window.

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

are included in the Integration Peak
List table.

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

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

the columns that are visible. chromatograms.
i /i Peaks: DAD1- A:Sig=272.16 Ref=360,100 x
Pesk 4 AT 4 Ares+ Height® Type+ Vidth 8 FWHM - SNR 4 Symmetry 5 k' 4 Plates & Plates/M & Resolution 8 Tailing factor 4
1 01 0.1 0.01 0.042 235 -0.3| 1602 32040 -20 05
I 2 I I
3| 0214 045 046 0.028 1 04 | 1325 26500 08 1
4| 0272 439 291 0.083 045 08 (815 16300 19 17
5| 0.465| 488 202 0.169 018 21 | 1632 33240 48 34
6| 0676 0.81 025 0.095 177 35 (34 6680 22 08
7| 0735 35 FAL 0.08 062 39 | 4688 93760 06 13
8| 1172 472 337 0.085 058 6.8 (13207 384140 114 15
Figure 40 Integrated Peaks table with system suitability values

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

d Click View > Integration Peak List.

When you click the Floating
command in the shortcut menu the
second time, the Integration Peak
List window is docked where it was
originally.

When you click View > Integration
Peak List a second time, the
window is no longer visible.
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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.
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1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

1 Extract spectra on specific data
points for the peak at 0.27 minutes
and the last peak (1.22) of the
sulfas_PosMS.d data file.

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

Open Spectrum Preview.

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

Copy this spectrum to the User
Spectra section.

Change the display to show at
least two spectra.

a
b

h

Delete the ADC1 chromatogram.

Click the Autoscale X-axis and Y-axis
icon ¥ in the Chromatogram Results
toolbar to zoom out completely.
Click the Range Selecticon || on the
Chromatogram Results toolbar.
Highlight the DAD1 chromatogram.

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

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

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

Zoom into the region between 1.1 and
1.3 min.

On the peak near 1.17 min. extract a
UV spectrum. The spectrum is shown
in the Spectrum Preview window.
Right-click the spectrum, and click
Copy to User Spectra. The Spectrum
Preview window is tabbed with the UV
Spectrum Results window.

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

Close the MS Spectrum Results
window.

* You cannot extract spectra from an
ADC chromatogram.

* When you zoom, make sure the
AutoScale Y-axis during Zoom icon,

[£] is “on”. The background of the
icon is orange when it is “on”.

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

Double-click the data point in the
chromatogram.

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

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

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

» With Spectrum Preview open,
Qualitative Analysis overwrites the
previous spectrum in the Spectrum
Preview window when you extract a
new spectrum.
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Learn basics of qualitative analysis 1
Task 16. Extract spectra from a chromatogram (UV)

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

Steps Detailed Instructions Comments

Sonby — 3 =l Minutes =
5[] sullas_Posfutob5MS d
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1 [ User Chromatograms.
[ = TIC Scan
¥, DADY - A Sige2T2 16 Refa350 1050
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[Fadu 1V (0:273 emank
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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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1 Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

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

Delete any existing User Spectra.

Zoom out of the chromatogram.
Turn off Spectrum Preview.

Use the Range Selecticon on the
Chromatogram toolbar.

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

a Highlight the User Spectra to be * You can also extract an average
deleted (Use Ctrl). spectrum by double-clicking the
b Right-click the selected User Spectra, selected range in the
and click Delete. chromatogram.
¢ Click Yes in the Delete dialog box, ifit  * You can change whether or not you
is displayed. are asked to confirm every time you
d Click the Autoscale X-axis and Y-axis delete a chromatogram or spectrum
icon ¥¥ to zoom out completely. by using the Message Box Options
e Click the Spectrum Preview window, dialog box. This dialog box is
then close the window. displayed from the Tools >
f Clickthe Range Selecticon |it#|on the Message Box Options command.
Chromatogram toolbar. + The Extract Spectrum dialog box is
g Click at the halfway point on the left only shown if more than one data
side of the last integrated peak in the file is loaded.
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.
: /), Chromatagren Results x
io et Gl Ealooc 3 x[eloa oo b Bl = Mo 2
¥10%  +ES TIC Scan Frag=125.0V sullas_PosMS.d
il B o ’\ -,h_
2.1 350,100 sublns_PeaMS.d
A T K
[} 01 02 03 04 05 06 07 Pf:—;muo.: e L I:"L;"I 13 4 15 & ]
i ™ UV Spectrum Reit x
izetlaB#[Ea0c o[ =g
x'.:.\;_ UV (1.187-1.18% mun) sullss_PosM5.d
14 I\'_
0s4 .\"-
0 SO T o T W — - |
70 W0 20 M0 20 w0 I 0 zné_uw H:;;'ﬂm;:izu‘ rf:? W0 0 0 W I W0 W 40
Figure 42  Average spectrum extracted from selected range for last peak
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Learn basics of qualitative analysis 1

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

Steps

Detailed Instructions

Comments

3 Extract a UV peak spectrum in

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.

i /' Chromatogram Results

R S ] A U e

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

b Right-click the spectra, and click
Delete.

¢ Click Yes.

d Highlight the DAD1 Chromatogram.

e Click Chromatograms > Integrate
Chromatogram.

f Click the Peak Selecticon in the
Chromatogram Results toolbar.

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

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

ER ] N T N Y T M=

€108 +ESI TIC Sean Frage125 0 sulfaa_PoaMS 4

12 13 14 15 16 17 18 19

6 01 02 03 04 05 06 07 08 0% 1 1
Response vs. Accuisiticn Time (min)
i ™ UV Spectrum Resuls x
e w20 @ [Elao e Z'Ea_.'i
LIV (012560207 min) sulfas_PoshS d Subiraes
sl
2 ™ T T
SR =
054 IE s N N — 11—
" S—— ]
o 20 20 240 250 0 200 280 20 A0 3o 0 0 40 30 ¥ 0 M0 0 L0
il s, Wiavelangth (o)
Figure 43  Integrated DAD1 chromatogram and UV Peak Spectrum

4 Close all three data files.

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

+ 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.

* If you extract a peak spectrum from
a UV chromatogram, the peak is
placed in the UV Spectrum Results
window.

« If you have an area selected in the
chromatogram, you can integrate
either over the Entire
Chromatogram or Over Selected
Ranges.
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1 Learn basics of qualitative analysis
Task 16. Extract spectra from a chromatogram (UV)
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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide

Exercise 2
Find and identify compounds

Tasks for MS-Only Data (LC/MS - TOF, Q-TOF or Triple Quad) 70

Task 1. Find compounds by molecular feature (LC/MS - MS only) 70

Task 2. Generate formulas and identify compounds (LC/MS - MS
only) 74

Task 3. Print a compound report (LC/MS - MS only) 79

Task 4. Find compounds by formula and calculate sample purity
(LC/MS - MS only) 81

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

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

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

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

Task 3. Print a compound report (LC/MS - MS/MS) 95
Task 4. Find Compounds and Search Library (LC/MS - MS/MS) 97

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

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

Each exercise is presented in a table with three columns:

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

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

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

Find and identify compounds

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

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

The FindCompounds algorithms find compounds in data and create

averaged MS spectra for each compound. This functionality is an easy way
to “mine” information from complex data. This algorithm only works with
data that contains MS scan data. It does not work on data with unit mass

resolution (for example, Triple Quad data).

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

Step Detailed Instructions Comments
1 Open the sulfas_PosMS.d a Double-click the Mass Hunter + The method Default.m is loaded
chromatogram. Qualitative Analysis icon. automatically. To load this method
Use the General workflow b Select the sulfa_PosMS.d data file in interactively, click Method > Open.

70

Select a range between 0.24 and
1.5 minutes.

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.

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

Find and identify compounds 2

Step

Detailed Instructions

¢ /\ Chromatogram Results

2o lQEHE[Ka0C 2

Comments

.
|
[Pl & 26 2 % % i) =

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

03 035 04 045 05 055 06 085 07 075 08 085 09 095 1 105 171 135 12 135 13 135 14135
Counts vs_ Acquisition Time (mir)

Figure 44

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

Selecting a time range in the TIC chromatogram

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

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

¢ Mark the Restrict m/z to check box.

d Type100 - 350.

{ [ Method Explorer: Defaultm

1 Chromatogram

x H;@*ueumsdimr:rimcﬂmmwmm x

=~ || (® Find Compounds by Molecular Feature +| 3 | #1 ~ (4 -| MethodItems~ | (= 34

Find by Auto MSIMS
Find by Targeted MS/MS
Find by Molecular Feature A

Find by Chromatogram Deconvalution Peak fiters
Find by Protein Deconvolution

Find by MRM

Find by Integration

#| Find Compounds by Formula
| Identify Compounds

7 Compound Automation Steps

[ Worklist Automation

e | MassDefect | PeakFitesMS/MS) | Resits | LMFE | Advanced |
A Etraction lon Species | Charge State |  Compound Fiters | Mass Fiters |
* General
Estraction algorthm
'+ Reports
Targetdatatype | Small molecules (chromatographic)  ~
= Find Compounds

Input data range

[ Restrict retention time to

[] Restrictmiz to &

") Use peaks with signal-to-noise
(Profile spectra only)

@ ilise peaks with height =
(Frofile and centroid spectra)

minutes

100- 350 A miz

100 counts

Figure 45

Range Select tool

+ Learn more about Target data type

in the online Help.

* You choose the region of the

chromatogram from which to find
compounds. See Figure 44.

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

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

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

Restricting mass range for finding compounds by molecular feature
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2 Find and identify compounds

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

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

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

command in the shortcut menu.

! [5 Method Explorer: Defaultm x HEE?u.gudedimr:Fimmmpm-thm.a x

[+ Chromatogram i (¥} Find Compounds by Molecular Feature | (3} | ¥ v (4 -| Method tems ~ | (2 [

# Spectrum A Bdadion | lonSpecies | ChameSwte | CompoundFites |  Mass ites |
Mass Defect | Peak Fiters (MS/MS) | A Resuts LMFE Advanced

# General
Previous results -

Eepoets [] Delete previous compounds

SfodComnounds New resutts

Find by i MSMS o e

Find by Targeted MSIMS *) Highlight all compounds

Find by Molecular Feature: Al « and spectrs

Find by Chromatogram Deconvelution Extract MFE spectrum A Extract ECC A

Find by Protein Deconvolution [ Extract raw spectrum [F] Extract EIC

Find by MRM

Find by Integration

'+ Find Compounds by Formula Asymmetric {m/z) — |5.00000 + [10.0000
) ddentify Compounds I7) Extract MSIHS Spectrum
(¥ Compound Automation Steps
'+ Worklist Automation Precursor tolerance: +/-|20.00 ppm
'+ Export
Display limits
Display only the largest A N AN EETITE

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

h Click @ to run the Find Compounds * Four major compounds in the
by Molecular Feature algorithm on the selected range are found.
data file. » The selected range is used when

i Select 4 in the Maximum number of you click @ in the Method Editor
list panes in the MS Spectrum Results toolbar. In the Find > Find by
windows. Molecular Feature command, you

j Click the Autoscale Y-axis during click either Entire Chromatogram or
Zoom icon, [E].inthe MS Spectrum Over Selected Ranges.
Results toolbar. * Click the Configuration >

k Zoom in on the m/z range from 270 to Chromatogram Display Options
350. command to change Label top plot

I Click the /44 button in the only.
Chromatogram Results toolbar. + The Compound List is changed to

show different columns.
® ’ B.07.00 - Defalem = o

i Fle Bt View Find ldentify Spects Chromutograms Method Sequence Wizards Aetions Configuration Toels Help
= A NeRr IF. B al eI EE

¥ User Chromatograms
Fii + TIC Sean
Flia + TOC Sean

ctrum (rt: 0 293-0.743 min]

Showtide © Cpd To File

0X2 ZNOX 2700248

TFoRTTE mz T4 Mms To Polwity V4 kns 74 Heght 70 Vo 7o Ehgerithm

| 72 Data Narvigoter % |} 12 Compound Lint ®
Ism:r::-unomurc =k ki churns | 1) S S G G O | [ o) o)

T& Score (MFE) 7+
12 TEIM1

Find by Molecular Feature

5

108 [Cod 1:0.392 S| ECC Scon Frag=125 0 sulfes_PoshSd

N

) 2| sulfss_PosMS4 0525 B/5021| 2840136 Positive 16 38478 2008298 Find by Molecular Feature 10

v 3| sultes_PosMSa| 0O i :*x-:' 278,085 Fositive | n 2767013 12272003 Find by Molecular Feature 0

| v 4| sulfms_PoeMSd| 1231 311.0806| 3100735 Fositive 10 27N00E| 12783573) Find by Molecular Feature 0

i /' Chromatogram Resslts. ™
jest oy x[aoo ¢ x[e]ia o0 PR% R EI S e e

N

Fird by MRM
Fued by Inbengr s

£ 4
j S | [
@1 02 03 04 05 05 o7 08 03 1 11 12 13 14 15 16 17 18 13 2
- Counts vs. Acauisition Tume (i)
[ Mrthod Expilorer Detmitm x i@ % ||i l1 MS Spectrum Resuls "]
+ Chromatogram kel | . s 3
i (3) Finud Comp Molexsle Feature =| (|0 = 1 | MethodBems= | (5 (1 [l2 # 3| & ﬂg&g 4wl

. Seacinen A Bwocsen | bnsoeses | amgesme | Compoura Faes Mo Fiters 108 [Ced 1: 0332 +ESI MFE Spectrum (rt 02930743 mir) Fragal
© General MossDefect |  PookFhen MS/MS) | A Rests | MFE Advanced 20us

Frevicws resus - b T
| Reports B i ol r:] (M
" Find Compounds 103 Cpd 2 0525 «ES! MPE Specirum (rt 04360871 min} Fragel

= s FMew remdls

Find by Sato MSMS. o & P :;.I-
Fird by Targeted MSMS Hightsghtall componeds o il 2
Find by Mobecular Festre Al a = 108 Cpd 3; 0.7WT. oESI MFE Spectrum (rt: 0743-1.150 min} Fragel
Find by Chromalogram Claconvolien ) Extract MFE spectrum & ] BansatECC A 25203 f0r
Fird by Protein Deconvolution Extract raw specirem Exiract EIC

0 "
¥10% Cpd & 1.237: +E5) MPE Sgecerum [t 1.152-1 630 min) Frags1

2 51 %HFf meR
i (Mebiz)e
o i |

- Find Compaunds by Farmula . _ (50000
" e ol P T
Figure 47  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 a Inthe Method Explorer window, click < By default, the MS Formula Results

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

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

Identify Compounds > Generate
Formulas.

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

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

Click the Identify > Generate
Formulas from Compound command
orthe () Generate Formulas from
Compound icon.

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.

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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Find and identify compounds 2
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
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Figure 48  Generate Formula results for Compounds 1 to 4 in sulfas_PosMS.d
2 Do a database search based on a Inthe Data Navigator window, click » The Method Editor is opened
formulas for compounds 1 to 4. Compounds. automatically when you click a
- Base search on formula. b Inthe Method Explorer window, click section in the Method Explorer.
Identify Compounds > Search » Note in the Compound List that all
Database. four sulfa drugs have been
¢ Under Values to match click identified (See Figure 49).
Molecular formula. All of the identification results for
d Click Identify > Search Database for compounds are shown in the
Compounds in the main menu. Compound Identification Results
e Close the Method Editor and the MS window.

Spectrum Results windows. Some identification results are also
shown in the Compound List
window.
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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 you turn off the
displays any column that contains Automatically Show Columns
information. feature and then turn it back on.
¢ Click the Hide Empty Columns icon,
Iﬂﬁl,in the Compound List.
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Figure 49  Results for Database Search and Generate Formulas for Compounds 1 to 4 in sulfas_PosMS.d
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Find and identify compounds 2

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

Step Detailed Instructions Comments

4 Review results in the Compound

a Click the ] Compound DetailsView button

+ The Compound Fragment Spectrum

Details View. in the main toolbar. Results window is empty unless
b Close the Compound Fragment you are analyzing All lons MS/MS
Spectrum Results window. Click View data. See “Analyzing Data Files
> Compound Fragment Spectrum acquired in All lons MS/MS
Results. Mode” on page 137.
¢ Close any other window that does not  + As you switch between compounds
contain data. in the Compound List window, the
d Inthe Compound List window, contents of the other windows are
right-click the header of any column updated automatically to show
that you want to remove, and click information on the selected
Remove Column. compound.
e Inthe Compound List window, switch  + See the online Help for more
between different compounds. information.
[] Agilent MassHunter Qualitative Anabysis BOT.00 - Default.m — )
£ File Edit View Find [dentify Methoed Sequence Wizards Confiquetion Took Help
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Figure 50  Reviewing Compounds 1 to 4 in sulfas_PosMS.d in Compound Details View
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2 Find and identify compounds

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

Step Detailed Instructions Comments
5 Switch back to Navigator View. Click the HZ MavigatorView button in * You can switch between Compound
the main toolbar Details View and Navigator View

anytime. If you have multiple data
files open at the same time, you use
the Navigator View. If you have only
one data file open, then you can use
either view.
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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)” on page 70
and identified in “Task 2. Generate formulas and identify compounds
(LC/MS - MS only)” on page 74.

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

Step

Detailed Instructions

Comments

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

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

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

+ Chromatogram

i () Print Compound Repert ~| ¢34 | € ~ ™ | Methodltems - | (2 54

'+ Worklist Automation

+ Export

Figure 51

| Spectrum Compounds
licencral Shaw compound table

- Sort by: [ Retention time -

Sortorder: |increasing -
Analysis Report
[7] Exclude details for unidentified
Compound Report |
Common Reporting Opticns Chromatograms
m— " [ Show user chrematogram(s)
PEEpR—— Shaw compound chromatogram(s)
ind by Auto MS/
Find by Targeted MSMS Compound spectrum (MS)
Find by Molecular Feature 4| [ShowMSspecium 4 SOt
Find by Chromatogram Deconvolution [T Show predicted isotope match table
Find by MRM [#] Shaw MS spectrum (zoomed in on special peaks)
L —— Zoompadding: - 300 + 300 mz
Overlay predicted isetope distribution

Identify Compounds A
- - Compound spectrum (MS/MS)
‘Compound Automation Steps

[] Show MSIMS spectrum A [] Show MSIMS peak table A
Library search resuts

[] Show library spectrum [7] Show difference spectrum

Compound Report section in the Method Editor

» These check boxes allow you to
specify what information to include
in a report if it is available. If the
information is not available, that
section is automatically skipped.
For example, MS/MS results are
never included when the data file
only has MS data.
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2 Find and identify compounds

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

Step Detailed Instructions
2 (optional) Choose a different a Inthe Method Explorer window, click
compound report template. Reports > Common Reporting
Options.
b Select CompoundReport
WithldentificationHits.xlIsx as the
Compound report template.

i [Zh Method Explorer- Default m % ||} [ Method Editer: Common Reporting Opiions %
+ Chromatogram i (¥} Print Analysis Report ~| 3} | ¥ ~ 4 | Methodltems - | (2 3§
| Spectrum A Templates | Options
T— Report template folder
- Reports iHurter\Report Templates'\Qual\B.05.00\en-US\Lstter ]

Analysis Report Report templates
Compound Report & Analysis report template :

Commen Reparting Options Alll  [ArayssReportae 3
- Find Compounds Compound report template:

Find by Auto MS/MS [CompoundRep Hits b -la
Find by Targeted MS/MS Qualitative methed report template
Find by Molecular Feature A IGuaInauveMethodHevon:du 'J
Find by Chromatogram Deconvolution Acquisition method report template -

Find by MRM [AcqMethodRepart i -

+# Find Compounds by Fermula
Identify Compounds A

Compound Automation Steps A

+ Worklist Automation

+ Export

Figure 52

3 Print the report.

4 Close the data file without saving
results.

80

o

Common Reporting Options section in the Method Editor

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

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

Click the Close Print Preview icon.

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

Comments

+ Several different report templates
are included with the software.

* You can customize a report template
using Excel and the Report Designer
add-in. See “Customize a report
template” on page 171.

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

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

* See the online Help or the Report
Designer Training DVD for
additional information.
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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. Before calculating sample purity, you align the different
chromatograms.

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

Enable sample purity
calculations.

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

Use the maximum value as the
purity value.

Specify a delay time of 0.045
minutes.

Add a Relative height filter.

a Click File > Open Data File.

b Select sulfas_PosMS.d and click OK.

¢ Click Configuration > Configure for
Workflow > General. See “Open the
sulfas_PosMS.d chromatogram.” on
page 70 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/Library as the Source
of formulas to confirm and select
default.csv.

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

d Mark the Compute sample purity
check box.

e Mark the TIC %, ADC %, and UV A%
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
Adjust the delay time for the MS  h Click the Find by Formula - Sample * When you calculate the sample
signal by 0.045 minutes. Purity > Delay Time section in the purity with multiple signals, the
Method Explorer window. software matches peaks from the
i Mark the Use Delay check box. different signals, so it is better to
j Type 0.045 in the Time delay (min) line up the signals before running
parameter. the algorithm.
Add a relative height filter to the  k Click the Find by Formula - * You can limit which peaks are
chromatograms. Chromatograms > EIC Peak Filters returned from the integration
section in the Method Explorer algorithm.
window.
I Mark the Relative height check box.
m Type 5 in the % of largest peak
parameter. In the default method, this
is the default.
i |4 Method Explorer: Defaultm x (i itar: Fi e by Formula - Sample: Purity x
+ Chromatogram A [ () Find Compounds by Formula +| (3 | ¥ = 04 | Methed lrems ~ | (= gy
7| Spectrum tegrate (UV) | Sutsbdty (V) | Pesks V) | integate (ADC) | Pesks (ADC)
—— A tpona | A DelayToe | Exchude Masses. | integesie (S} | Pesks (M5}
L= 7] Computs ssmolepurty & + All of the algorithms that

| Find Compounds. A Agoethems 1o use:

— — g gwar o Fwes are marked are calculated,
Cr——— afl L 22 men even if they are not used to
fredlesrs < precsioy o[ —— determine the sample
P by Forrnul = Samgke Purity Al S LSE D Hass stk e purity.

T 3dentify Comoounds BT aceeptance window: +- nosn min
+ Compuund Aulvmalion Steps. Chraslcalion settrgs
| Mocklist Antmmation Single algorithm : .
e Mivimuam cf il sabested slgeeithms You spe(“fy how to
® mi’"l."ﬁ:ifi:"fu’“ A determine the sample purity
Mininum acceptable purity 20 A% in thls section.
Figure 53  Setting sample purity options for the Find Compounds by Formula algorithm
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Task 4. Find compounds by formula (LC/MS - MS only) (continued)

Find and identify compounds

2

Step

3 Run the Find by Formula algorithm
within the specified range, and
review the results.

4 Display Sample Purity columns.
If the Automatically Show
Columnsicon is not on, then you
can manually display the Purity
Columns.

Detailed Instructions

b

Click the Find Compounds by Formula
> Find by Formula - Options tab.
Click [} to run the Find Compounds
by Formula algorithm on the data file.
Change the Maximum number of list
panes to 3 in the MS Spectrum Results
windows.

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

In the Compound List window, if the
Automatically Show Columns icon in
the toolbar is not on, click the icon.
Click the Hide Empty Columns (Iﬂﬁf)
button in the Compound List window.
In the Compound List window, click
the Automatically Show Columns icon.
Remove columns from the table that
you don’t want to include.

Right-click a column, and click
Add/Remove Columns to open the
Compound Columns dialog box.
Click the Category column header to
sort the possible columns.

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

Click the OK button.

Comments

+ The Qualitative Analysis program
finds 4 compounds in the selected
range.

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

» The Compound List was docked at
the top of the Qualitative Analysis
window so that more columns are
visible. See “Task 4. Change
window layouts” on page 19 for
more information on moving
windows.
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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
= agilent - Defauit.m [E=R N
File Edit View Find Identify Spectra Chromatoqrams Methad Wizards Actions Configuration Tack Help
e =R N e B I R Y | 1 [ | A - T LN e &ﬂh@'a@#t&'&'&IENMWWMMM
) L x ||: 3 Compound List x
o s o Fp— EET Y YOE
”d','f,i?hmlw = ShowMide © Cpd T4  Home W4 Seorn V4 ATV DSowrce 74 Formda W4 Puity Vakue ¥4 Stn 74 End 70 BT (T 79 miz 74
[+ TIC Scan S 10 Source: the [D tectniques thathive contnbuted inidentfying the best hi
[#1f + TIC Scan T 2| Subischloropyridazine 98| 047 oo T w75 | 2050209
| [Ei 3 Sullmmrebuazine 9873 0746 FRF CRHENIOZ S MR oess osss 0745 | 3000032
= 4] Gulldmedaine| 95| 108 FEF| CI2ZHIANA04 ) EE 775 3710008
q n B
A x
I Qﬁ.‘elmlg G |[FlE A R % R S M =l
DAD1 - A:Sige2T2, 16 Refe360,100 sulfas_PesMS 4
of oo om | ses | 0ES L
%107 [ADCT - AADCT sulins_PosMEd
5 g3 0.0 L . a3 0,590 LR L
2105 |Cpd 1. Sullamesacle: +ES| EIC(Z710318. 2930137) Scan Frag=1250V sullas_FosMS.d
1+ Reparts. 1 HA
- & o1 02 03 04 o5 06 07 08 09 1 11 12 13 14 15 16 17 18 19
SO ey A Flespense vs. Acquisition Time (min) .
- Find Compounds by formula HG# i Sample: Purity % |[; ]| MS Spectrm Rrsln x
Find by Formeda - Optioess A || (¥ Find Compounds by Farmuls +| 2 | ¥+ 04 | Method lems - | (4 P2 et Qﬁﬁ-c'm'ﬂ e) -"_""" a
Find by Fermuta - Chromategrams A rngrn () | Susnbiley (V) | Proks (V) | iiegran (AD) | Prsca (ADG) X104 [Cpd 1: Sublsmethizole: « FEF Spectrum (rt: 0.554-0.328 min) sufas__ | *
Find by Formuts - Mass Spectra & Optera | A Uslay Time | Exchde Masses | ikegrede (M5) | Pesks (M5} 1
[Fint by Formuta - Sampie Pusity Al somgie pueay =
| identify Compounds () Compun sarple pity. & s = -
e | %10% Cpd 2 Subschloroyridnzine: + FEF Spoctnum (rt: 0 4570521 min)
e Autamation F
2. Compound Avtomation ScRE | Fmne% HIUWAL A Flwes E 2 Ty
e [l Bemic % FlWB% FlTwe % . | .
Pl [ack & *10% Cpd 3 Sustmethazine: » FEF Spoctrum (i 0 720-0 510 min) sultas.
Cakendaticn selfinge. : w0
W Use ek arcas Lise peak heights (CTH1AHAOZS o Nap
- . 0 LN 1.
RT acoeptance window: +#- L) ™o /5 260 205 Z0 2% 30 305 300 315 T 35 IN
b Counts vs. Mass-to-Charge (mz)

Figure 54  Finding all four compounds in the sulfa drug mix

+ The icon 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

5 Review results in the Compound a Click the [fi] Compound DetailsView putton + The Compound Fragment Spectrum

Details View. in the main toolbar. Results window is empty unless
b Close any other window that does not you are analyzing All lons MS/MS
contain data. data. See “Analyzing Data Files
¢ Inthe Compound List window, switch acquired in All lons MS/MS
between different compounds. Mode” on page 137.
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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
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Label T CpdTh  Mame T Scoe Wb ATT4  Fowela T Puity ok 74 ID Source D Techninues applicd € =
@  Cod 1. Sullametaie 1 Sullametiede| 5933 028) COHWNIO2SY 23 =0 FBF|
0HA0ES Best 4 Foels 0 Seered mr 4 Scoms (D) @ Score
Best V& 10 Source T+ Name T# Fomula T8 Score’ ¥ Score (RT) 78 RTO# T8 Ol jope) 7 Score (L) T# Sl ©  [F | CIOHICINGD2S|  998| 2850208.307.0025
=1 o |
| | FEF| Sulfocklo.| CIOMBCL k| 2% 000 014 Seaen (in0 ahund) 4 Seeen (mann) 4 Seoen (MS) £ Seors (MFG)T 4 Seor
M2 ¥ Spaces V= lon o Y5 Scors (NFG)T ¥ 5 Score (WFG. MSMS) ¥ e (MS) ¥ 7 S rass) ¥ ® 362 54.88| 873 | |8
W[ 502 (M [ [ B [ i 08| w961 mEs |
@ [ 0700  (Mehaje | | L3 5561 Faigh Calc) ) Haioht Susr (Calc) . Haight % (Calc) 2 méz (Cake) 2
Label TP CpdTH  Mame Vo Scoe W ATV Fomda W Purity Vakue 74 1D Souree 18047| Eh 00| 307007
@ Cot 3. Sulamethazee | 3 Sultamethezwe| 9373|074 Cl2ZH1ENSC2S H 5212 84 32| 080051
® Cod 4: Sulfadi [ i 95| 118] ClaHuNa04s #i k] FX) Wi e
15003 an 44 30002
ETEE] 1% 14/ TN
al w vl m v

udazine, +ES| EICIZ DEE] Ced2: _nlthmndnlu « FBF Spectrum (r: 0.457-0521 min) sutes PosMSd Subse_
Peskhs(UV) | iiegrale (ADC) [ Pesks{aDC) 2
A Ostons | A Delay Tme | Bucude Masses | integrase M5) €5 4Ty ot e,
Sampie pusty i s:‘ 15,
[ Compute sample purity A )
Agorthms 1o use: 5
e @wvan A EDwesn || 45 05 |
[Pl Beme % Fluve A [ i o [, Ll
WADC% A 3:‘ X103 [cpd 2 SllHorpidazine +£51Scan f: 0487.047. 0429, 0805 .. B san) i
Caleulaon sestngs . i g
# Use posk meas ) Use pusk beghts. A 15
RT aconplarcs window «f a0 e 15 1 T
1 [Miehle)=
Guniication sesngs | b5
) Single algorithm TIC* - - i . . 1, ,
e+ ' ™03 0k U4 0% U5 05 05 0F | T 22 2 2 75 70 22 2 T 2% 30 92 e w6 306 90 32 38 9%
T Wethed Bxglecer Defacltm - ” Counts va, Acquisition Time min) Counts vs. Mass-to-Charge (miz)

Figure 55 Finding all four compounds in the sulfa drug mix

6 Returnto Navigator Viewandclose a Click the BH NavigaterView button in the
the data file without saving results. main toolbar
b Click File > Close Data File.
¢ Click No when asked if you want to
save the results.
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2 Find and identify compounds

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

- MS only)

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

only MS data.

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

Step

Detailed Instructions

Comments

1 Enable Peptide Sequence Editor
features.

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

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

Filter to show only the largest 20
compounds in abundance.
Change the window layout to
match that of Figure 56 (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 OK.

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

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

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

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

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

type 20 for the number of compounds.

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

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

+ The Peptides option in the Charge

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

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

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

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

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

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

Step

Detailed Instructions

Comments

3 Find the compound spectrum for

the m/z570.7362 ion and

determine the charge state, mass

and ion species.

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.

+ Compound 3 has a spectrum
containing this ion with a charge
state of +2.

» The massis 1139.4578. The ion
species is (M+2H)+2. You can see
the ion species in the MS Spectrum
Results window and also in the
Spectrum Peak List window in the
column labeled lon Species.

Agilent MassHunter Qualitative Analysis B.07.00 - Default.m
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Figure 56

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

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

Step Detailed Instructions Comments

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

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

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

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

the first integrated peak in the EIC. Chromatogram Results toolbar.
Zoom into what appears to be b Right-click the EIC and drag the cursor
the first integrated peak. to zoom in around the peak at 2.76
Select a range from the halfway minutes.

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

i /\ Chromatogram Resulls x

P et 8 E s [E]alo e[ 1 [ A LS % b B v =

x10# +ESI EIC(570.7362) Scan Frag=175.0V peptide-ms-only d
7

2758

15

1

05 ‘

i

1

282 284 286 2B 2 282 284 286 288 27 272 27 276 278 28 2% 28 28 28 25 2&2 2% 2%
Counts vs. Acquisition Time (min) -

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

%104 |+MS Chip Scan (2.748-2.771 min. 8 Scans) Frag=175.0V peptide-ms-only.d
2 95,2324

15 570.7363
:
1221 8822
05 4502352 7233117
et my 9004550 10384796 11404642

b0 350 400 450 sbo sh0 ebo es0 700 750 ebo e50 9bo 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
Counts vs. Mass-to-Charge (miz)

6 Close the data file. a Click File > Close Data File.
b Click No when asked to save results.
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Find and identify compounds 2
Tasks for MS/MS Data (LC/MS - Q-TOF or Triple Quad)
Task 1. Find compounds (LC/MS - MS and MS/MS)
The FindCompounds algorithms identify compounds in MS/MS data and
create averaged MS and MS/MS spectra for each compound. This
functionality is an easy way to “mine” information from complex data.
Task 1. Find compounds (LC/MS - MS and MS/MS)
Step Detailed Instructions Comments
1 Open the TIC for the a Ifthe program is not open, double-click + The method default.m is
sulfas_PosAutoMSMS.d data file the Mass Hunter Qualitative Analysis automatically opened. To open a
and select a range from 0.2 to 1.3 icon. Otherwise, click File > Open different method, click Method >
minutes. Data File. Open, select the method, and click
Use the General workflow. b Click the sulfas_PosAutoMSMS.d Open.
Highlight a range from 0.2 t0 1.3 data file in the example data file * A blue triangle is automatically
minutes. directory, and click Open. shown in the Adjust Delay Time
¢ Click the Configuration > Configure tabs in the Method Explorer when
for Workflow > General command. you open this data file. This data file
d Click the Load workflow's default also contains DAD and ADC data.
method button and the Load You may ignore these blue triangles
workflow’s default layout button. unless you want to enter a delay
e Click the OK button. time.
f Click Configuration > User Interface  + Some of the Find Compounds
Configuration. algorithms only work with GC/MS
g Clear the GC check box. data files. If you clear the GC check
h Click OK. box, those algorithms are not
i Click the Range Select tool in the shown.
Chromatogram Results toolbar, if
necessary.
j Click the Auto-scale Y-axis during
Zoom tool in the Chromatogram
Results toolbar, if necessary.
k Click and drag to select the range from
0.2 to 1.3 minutes.
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2 Find and identify compounds

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

Step Detailed Instructions Comments

i /\ Chromatogram Resulis x

i e tla[E#E ¢lklalo e 3] 1% 2% % e Bl = minutes =

x108 |+ESI TIC M5(all) sulfas_PosAutoMSMS.d

15
14
0.5
0

07 075 02 025 03 035 04 045 05 055 06 085 07 075 08 085 09 085 1 105 17 175 12 125 13 135 14 135 15 155 16 185 17 175 18 185 19 195 2
Counts vs. Acquisition Time (mir)

Figure 57 Zoomed range for TIC chromatogram of sulfas_PosAutoMSMS.d data file

2 Find compounds from 0.2 to 1.3 a In Method Explorer click Find * You can choose the region of the
minutes on the chromatogram. Compounds > Find by Auto MS/MS. chromatogram from which you
Enter a Positive MS/MS TIC b On the Processing tab in the Positive intend to find compounds. See
threshold of 100000. MS/MS TIC thresheld, type 100000. Figure 57.
Exclude masses 121.0504 and ¢ Click the Excluded Masses tab. * You can extract the complete result
922.0097. d Click Exclude masses (or m/z set for a compound after it is found
ranges) from all new by using the Compounds > Extract
chromatograms. Complete Result Set menu item
e Type121.0504,922.0097 when a compound is highlighted.
f Select Symmetric (ppm).
g Select 20.
NOTE: Blue triangles are also
displayed in the Chromatogram, Find : (%A Method Explorer Default m x ||f@:u¢udedimr;Findc.,mpumwmu9us x
Compounds by Formula,and Chromatogram A ||} O Find Compounds by Aute MS/MS ~| (3} | ) ~ ™ -| Methodltems - | (= [F§
; | Spectrum roessng| A Excluded Messes | Resuls|
Compound Automation Steps - 4 Posmeg | A& Exediomes |
. - + General o not exclude masses
sections in the Method Explorer when ) ';I"; - P
| Reports @) Exclude masses (or miz ranges) from all new A
you change the Excluded Masses tab. - i
. e miz value(s) 121.0504, 922 0097 A
These same values are also used in [Fid b Ao S 2l
these other sections of the method. Fin by Targetcd MSMS e
Find by Molecular Feature [Smmevc o) -JA = - A
Find by MRM
Find by Integration A
Find Compounds by Formula A
+| Identify Compounds
Compound Automation Steps A
+ Worklist Automation
E—

Figure 58  Excluded Masses tab of Find Compounds by AutoMS/MS
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Find and identify compounds 2

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

Step

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

3 Display both spectra for Compound
4 only. See Figure 59.

i %A Data Navigator x

Sort by Data File -
[#] sulfas_PoshuteMSMS.d

< 0 v

Figure 59
Compound 4

Detailed Instructions Comments
h Click the Results tab. * You can also click Find > Find
i Markthe Extract EIC, Extract MS, and Compounds by Auto MS/MS >
Extract MS/MS check boxes. Over Selected Ranges.
j Clear the Extract ECC check box. » The Qualitative Analysis program
k Click {i_j to run the Find Compounds will find 4 compounds in the
by Auto MS/MS algorithm on the data selected range under these
file. conditions.
* In the next task you identify which
compounds are the sulfa drugs.
a Highlight Compound 4 only. + Showing both spectra is a convenient
b Click the Show only the highlighted way to display all the information for a
items tool in the main toolbar. single compound.
¢ Expand Compound 4 to see the * Note that both the precursor and
chromatogram and two spectra. You product spectra are extracted for each
click the Plus sign next to the compound. The diamond represents
compound in the Data Navigator the precursor ion. You can change the
window to see the labels for the color to use for the MS/MS precursor
chromatogram and spectra. ion symbol in the MS and MS/MS
Spectra Display Options dialog box.
i )11 MS Spectrum Results X
P2 e 11 By CE]alo el 2 []m]lb]e B % pl =
%1035 |Cpd 4: 1.264: +ESI Scan (1.210. 1.268, 1.296 min, 2 Scans) Frag=125.0¥ sulfas_PosAutoMSMS d
3119809
2]
b LS I|35DE A2 [ { 4140278 £42.1359 8500447 3220097
me- Cpd 4:1 zsla +Eu5| ‘F‘m:ud Ilcn (1.222, 1.279, 1.307 min, 3 Scans) CID@18.1 (311.0810[z=1] -> =) sulfas_PosAutoMSMS.d :
o 156.0764 311 0807
P [ 245.1027
DIIM
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 200 80 9S00 950
Counts vs. Mass-te-Charge (m/z)

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

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

and MS/MS)

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

in Task 1.

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

Step

Detailed Instructions

Comments

1 Do a database search of a
Compounds 1 to 4 based on
masses. See Figure 60 on page 93. b

Highlight all compounds in the Data
Navigator window.

In Method Explorer, click Identify
Compounds > Search Database.

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

Click the Database tab.

Verify that Database path is
default.csv.

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

If the Compound List is not showing,
click View > Compound List.

If the Compound Identification Results
window is not showing, 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. You can also click the
Show all highlighted items tool in the
main toolbar.

* Note that three of the sulfa drugs

have been identified in the
Compound List (See Figure 61 on
page 94).

Note that no compound name was
found for Compound 3 after running
the database search algorithm.
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Find and identify compounds 2

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

Step Detailed Instructions Comments

Agilent MassHunter Qualitative Analysis 8.07.00 - Default.m
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
(s s dadihM
: "% Data Navigator i
Sartby Data File = |2 88 Automstically Show Columns | 51| & 58| G &2 |9 & I[se 4] @
Sulfss_PoshucShiS a : - :
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5 ng & | By | 8 || Navigator View |BE Compound Details View

miz W8 Mass 78 Score ¥ Score(Lib) T8
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» +EIC(311.0810) Scan

+ Scan (1t 1.210, 1.268 ... min)

+ Product lon (rt: 1222, 1.279 ... min)
Matched Sequences

< I | 3
H{e i Cpd2 x
i [ Automatically Show Colurmns | 5] | Glf Sl | 53 G | @ &

D Techniques Applied  #
E DBSearch

i Best 8  HName #  Formua B Score® miz A Mass 8 Mass (MFG)+ Mass (Tgt)# Diff (ppm) = Diff (abs. ppm) 4 Diff (mDa) = Score (Tat) &

[F | Suifamethazine| C12H14N4025| 98.85] 279.0909| 278.0837 | | 005/ 005 001
4 1 ] »
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Figure 60 Compounds in sulfas_PosAutoMSMS.d data file identified by searching a database

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS 93



2 Find and identify compounds

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

Step Detailed Instructions Comments
2 Generate formulas for a Inthe Method Explorer window, click < By default, the Compound
Compounds 1to 4. Identify Compounds > Generate Identification Results window is
View the Compound List. Formulas. tabbed with the Chromatogram
View the Compound b Click the Charge State tab, and select Results window. Click on the tab at
Identification Results list. Common organic molecules. the bottom of the window to switch
Close the MS Spectrum Results ¢ Highlight all four compounds. between windows.
window. d Click the Generate Formulas from * You see the predicted isotope
Compound tool ( { ) 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 61, make sure you have Generate Formulas from Compounds appropriate m/z.
selected Common organic molecules command. * Note that one or more formula were
for the Isotope model. e Inthe Data Navigator window, found for all compounds.
highlight the compound that you want + Click the Hide Empty Columns icon
to see. to automatically hide empty
f Use the scroll bar in the Compound columns. You can also use the
Identification Results window to see Remove column shortcut command.
the Generate Formulas results (MIFG). + Note that the formula from the
The second level of the table shows database search is the same as the
several Score columns. The ID Source formula determined by the Generate
column shows that the result was Formulas algorithm.
found by both the Database Search * Click Configuration > Compound
(DB) algorithm and the Generate Label Configuration to change the
Formulas algorithm (MFG). compound label.
ig3e ificalion Results: Cpd 1: i x
[ Automatically Show Columns | 5] | Sff Sl | 53 &R | @ & |
Best & ID Source  ® Name Formula 4 RT & Score® miz & Mass & Mass (MFG) & Diff (ppm) & Diff (abs. ppm) = Diff (mDa) & RT Diff & &:we\EEﬂf
= ‘r-‘ | DBSearch-MFG COHION402S2| 0336 9843| 271.0323| 270.0249 270.0245 -1.48 148 -04 0.006 98
Species #  lonFormula 4 Score (iso. abund) 4 Score (mass) B Score (MFG, MSIMS) = Score (MS) 41 Score (MFG) 4 Score (iso. spacing) 8 Height & miz +
‘ M+H)+| C9H11 N4 0252 9757 9869 9959 983 9856 9841| 122144 8| 2710323 E
IZDEEE; ETZ’ TD‘; n D!Tg VD; 122144; TD‘; &2; n II!Z; -1 .71‘
156452 105 13 272034 -02| 145314 19 98| 2720341 =059
122244 82 101 273.0286 01| 17522 96 79| 273.0284| 053
Best & ID Source ® Name + Formula 4 RT & Score® miz @ Mass © Mass (MFG)+ Diff (ppm) + Diff (abs. ppm) © Diff (mDa) & RT Diff + Score (DB)
[ ‘r‘ | MFG C11HI2NO3S2| 0336 46.99| 271.0323| 270.0248 270.0259 e 381 103
e e 1 WFG = CBH140652( 0336] 4245( 271.0323| 2700248 270.0232 607 6.07 164 - T
™ -Cpd 1- CIHION4 0252 x
e Formula Height % Dif pom) Loss Mass  Loss Formula =] All of the possible formulas for
58.0679 C3HBN 0.03 -47.51| 212.9667| CEH3N302S2 .
I N T JET e each m/z are shown in the same
& 0559 C5HT 005 S| meE| }\—{‘;N;OE;Z color.
80.0481 CS5HEN 023 17.53| 190.9823| C4H5N30252
80,0481 HE N3 02 023 32.72| 190.9863 COHS N S2
84082 C5H1ON 004 -1493 186.951 C4HN: 2 o
Figure 61  Compound Identification Results window and MS/MS Details window for Compound 1
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Find and identify compounds 2

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

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

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

Step Detailed Instructions Comments

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

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

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

* Only sections that are marked in
this tab are included in the report.
To change the template that is used
to print the report, click the Reports

necessary. box, if necessary. > Common Reporting Options line
Turn on the MS/MS options in ¢ Mark the Show MS/MS spectrum in the Method Explorer window.
the report. check box and the Show MS/MS Select a different template to use
peak table check box. for the report.
£ [ Methed Fxplares: Detadtm % |[: [ Method Edstor: ampound Heport x
Chromalogram A | “||E ) Pt Compound Report. = | (3} | ¥ = 4 || Method ltems = | (4 ﬁ_
| Spectrum Compoundy
- General 7] Show compound table
Sort by Fsterton e Y
s— [ )
Sort order Inrmrang -
Aralysis Report :
= ot .ﬂl Exclude details for unidentified compounds
Common Reporting Options Chromatiograms
Shews s chenmatngram(s)
A ¥| Show compound cheomatogramis)
s Overlay compound chromatagzamis)
Compound spectnam (MS)
Find by MAM | Showw MS spectum | Show MS peak table
Find by Integration A Show predicted isclope match table
+ Find Compounds by Fermula A

Show MS spectrum (zoomed in on special pesks) A

Zoom padding: - 300 - mz

Identify Lompounds.
Seaech Datnbase

Compound spectrum (MS/M3)
7] Show MIMS spectm

Search Aeeurate Maas Library
Generte Formulas ] Shirw MSM3 pesk Lable

Define and Match Sequences Library search results

Combine idennfication Results Show hibrary spectivm Show difference specirum

Figure 62 Compound Report window in the Method Editor

2 Print the report. a Click the Print Compound Reporticon -« You create a PDF file when you mark

Preview the report.

{#] to print the report.

the Save report as PDF file check

b In the Print Compound Report dialog box. This option only works if you
box, click the All results button. installed the Microsoft Excel PDF

¢ Mark Print report. add-in after installing Excel.

d Select a printer.

e Mark Print preview.

f Click OK.
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2 Find and identify compounds

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

Step Detailed Instructions Comments
= = |= CompoundReportl - Microsoft Excel Fas==8 -~ = 2
File Frint Preview o @
CEY B
Print  Page Zoom Close Print <
Setup [ show Margins | ~preview
T e et This button closes the

Print Preview window
without sending the
report to the printer.