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In This Guide...

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

Before you begin the exercises, please read the instructions in “Before you
begin these exercises..." on page 5.

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

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  Use workflows, export and print

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.

Reference

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

in B.06.00

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

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

The Find Compounds by Integration algorithm is available.

You can search multiple libraries for the unit mass library search
algorithm.

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

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

The Generate Formula algorithm has been modified to allow you to enter a
maximum number of hits for each charge carrier.

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

Compounds can be created from any user spectrum. The compound mining
algorithm for these compounds is “Spectrum Extraction”.

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

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

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

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

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

Changing the spectrum that is labeled Best in the Spectrum Identification
Results window when you have a large number of entries is now
significantly faster.
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¢ You can specify to overlay compound chromatograms in the Compound
Report.

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

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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1
Learn basics of qualitative analysis

Task 1. Open the Qualitative Analysis program 10
Task 2. Configure User Interface for GC/MS data 12
Task 3. Zoom in and out of the chromatogram 15
Task 4. Anchor a chromatogram 16

Task 5. Change window layouts 17

Task 6. Extract chromatograms 19

Task 7. Interactively integrate a GC/MS chromatogram 21
Task 8. Calculate System Suitability values 25

Task 9. Extract spectra from a chromatogram 28
Task 10. Add annotations 37

Task 11. Add a mass caliper 41

In this exercise, you explore some of the many powerful capabilities of the
Qualitative Analysis program for working with GC/Q-TOF and GC/QQQ 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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1

Learn basics of qualitative analysis

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

The Pest - 200 - Scan.d file contains
MS data, and the Pest - STD 200

a Double-click the Agilent MassHunter  *
Qualitative Analysis B.06.00 icon

1 Open the Qualitative Analysis
program.

Open the data files, Pest - 200 -
Scan.d, Pest - STD 200 MRM.d,
Pest Strawh-01 SPIKED 1 ppb -
1 ulinj.d and
MSD_mix_4stds_DG_spl200_0
3.d in the folder
\\MassHunter\Data, or in the
folder where you copied them.

E
]

T system displays the Open Data
Files dialog box.

b Go to the folder \\MassHunter\

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

MRM.d and Pest Strawb-01 SPIKED
1 ppb - 1 ul inj.d files contain both
MS and MS/MS data (all GC/QQQ).
MSD_mix_4stds_DG_spl200_03.d
contains GC/Q-TOF data.

You can get help for most windows,
dialog boxes, and tabs by pressing
the F1 key when that window is

active.

Make sure that the Use current
method button is clicked.

Make sure that the Load result
data check box is clear. If the
Load result data check box is
not available, then no results ’
have been saved in the data file. @
You learn how to save results in
“Task 17. Save results” on

page 62 for instructions on how
to save results. 8
Make sure that the Run ‘File =t Radye Doiaid x| Coned
Open’ actions from selected Ovtens

method check box is clear.

[ Open Data File =

File rame

ME0_mon_datds_0G_soid00_ 0307 "Pest - 200 5¢ = Open

Sample Information

Samgle Nome

@ Use current methed Uee Name

Lond result data wmindri
Fum File Open’ ncsions feom Descrigtion
selecied method

Figure 1 Open data files when opening software
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Learn basics of qualitative analysis 1
Task 1. Open the Qualitative Analysis program with multiple data files (continued)
Steps Detailed Instructions Comments
¢ Press and hold the Shift key while you < If you press the Ctrl key, you can
click Pest - 200 - Scan.d, Pest - STD pick files which are not directly next
200 MRM.d, Pest Strawb-01 SPIKED to each other in the list.
1 ppb - 1 ul inj.d and * What you see in the main window
MSD_mix_4stds_DB_spl200_03.d. at this point depends on the
d Click Open. method, layout, display and plot
All four data files are displayed in the settings used before you opened
Data Navigator window, and 1 to 3 these files.
chromatograms are displayed in the * When you click the List Mode icon,
Chromatogram Results windnwy, the background of the icon changes
e Click the List Mode icon in the to orange.
Chromatogram Results toolbar.
i File Edit View Find Identify Spectrs Chromatograms Method Sequence Wizards Actions Configuration Tools Help —
(B S dag aFEEY - 2R [EE (AR oA il e B G e &) B 5 o 5[5 Novigatoriew | Compound Detalk View
: %A Data Navigator X ||A(J|rmnalogmnﬂmih X
Sor a File ~|[: - % B = inutes - ‘k
‘:—n;";r\a;IDjxix,:smsjs,spwzcn,ozn ~IF Lo LIS \m\o g ‘J" bl f‘% B8 illk A=
&[] User Chromatograms x107 [+EI TIC Scan MSD_mix_4stds_DG_spl200_030 A
3
0.8
0.6
044
| 0.2
| J 1
x107 |+EI TIC Scan Pest - 200 - Scan.D
1542
= 1.254
B[] Pest - STD 200 MRM.D 14
5 [¥] User Chromatograms el
L o]
0.254
= 0 s T T + + + T + + T T + +
= [¥] Pest Stz 01 SPIKED 1 pob - 1l ri.D L SO R S Muﬁmm‘l{m}“ dal Sos s den mn e
: [£ Method Explorer: Defauitm x ||: 111 MS Spectrum Resulis >
I Chromatogram ‘iantwamww\m\oo zv\\,ﬁml%m&\a =
[Integrate (15) . . . [
Inegraie (MSS) | J\Ilammum Number of Display Options You click the X button to
e I List Panes icon icon close this window.
ntegrate (GC)
Integrate (ADC)
Smooth
Exclude Mass(es)
Calculate Signal-to-Noise
Define Chromatograms
Adjust Delay Time
Extraction Data Format
o =
Figure 2 Qualitative Analysis main window with the GC/Q-TOF Compound Screening Workflow loaded.
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1 Learn basics of qualitative analysis

Task 2. Configure User Interface for GC/MS data

In this task, you switch to either the General workflow (for GC/QQQ
customers) or the GC/Q-TOF Compound Screening workflow (for GC/Q-TOF
customers). These two workflows are the only workflows that support
analyzing GC/MS data. Then, you open the User Interface Configuration dialog
box and mark the appropriate check boxes for a GC/QQQ system or a
GC/Q-TOF system.

Task 2. Configure User Interface for GC

Steps

Detailed Instructions

Comments

1 If necessary, open the Qualitative
Analysis program.

2 Switch to either the General
Workflow or the GC/Q-TOF
Compound Screening Workflow.

Double-click the Agilent MassHunter
Qualitative Analysis icon .

The system displays the Open Data
Files dialog box.

Click Cancel in the Open Data Files
dialog box.

If you have a GC/QQQ instrument,
click the Configuration > Configure
for Workflow > General command. If
you have a GC/Q-TOF instrument, click
the Configuration > Configure for
Workflow > GC/Q-TOF Compound
Screening command.

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

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

* You can get help for any window,

dialog box, or tab by pressing the
F1 key when that window is active.

If the Data Acquisition program for
GC/QQQ or GC/Q-TOF is installed
on the same computer, the software
configures the User Interface
automatically. The GC/Q-TOF
Compound Screening section may
already be available in the Method
Explorer window.

By default, chromatograms are
overlaid. For these examples, the
chromatograms are shown in List
Mode.
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Learn basics of qualitative analysis 1

Task 2. Configure User Interface for GC

Steps Detailed Instructions Comments

3 If you have a GC/QQQ, configure a Click Configuration > User Interface  + You change which commands are

the user interface to show Configuration. available in the User Interface
GC/QQQ features only. b Under Separation types, only mark the Configuration dialog box.
GC check box. + If a feature is not visible, it probably
¢ Ifyou have a GC/QQQ instrument, was hidden when a check box was
then under lonization type, mark the EI cleared in the User Interface
or other “hard” ionization technique Configuration dialog box.

check box, and clear the Cl, APCI, ESI,
MADLDI or other “soft” ionization
technique check box.

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

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

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

g Mark the Show advanced parameters
check box.

h Click OK.

User Interface Configuration (==

Mark all of the following that apply to the data you wish to analyze. Your choices control the tocls
that are enabled as well as the initizl values for some parameters in the default method.

Separation types Mass accuracy

GC 7] Other (for example, CE) A Unitmass (@, QQQ)

[ILC A [7] None (for example, infusion) A [7] Aecurate mass (TOF, Q-TOF) A
lorization type S levels

El or other “hard” ionization technigue MS (any)

B Cl. APCI, ESI, MALDI or other "soft” A

ionization technique MS/MS (QQQ. Q-TOF)

Optional software features Non-MS detectors
] Peptide Sequence Editor A FIWv A
[140C A

Other
Show advanced parameters

|

Figure 3 Configuring the user interface to use with GC/QQQ data
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1 Learn basics of qualitative analysis

Task 2. Configure User Interface for GC

Steps Detailed Instructions Comments
4 Ifyou have a GC/Q-TOF a Click Configuration > User Interface  + You change which commands are
instrument, configure the user Configuration. available in the User Interface
interface to show GC/Q-TOF b Under Separation types, only mark the Configuration dialog box.
features only. GC check box. + If a feature is not visible, it probably
¢ Under lonization type, mark both check was hidden when a check box was
boxes. cleared in the User Interface
d Under MS levels, mark both check Configuration dialog box.
boxes.

e Under Mass accuracy, mark the
Accurate mass (TOF, Q-TOF) check
box. Clear the Unit mass (Q, 2QQ)
check box.

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

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

h Mark the Show advanced parameters
check box.

i Click OK.

—

User Interface Configuration

Mark all of the following that apply to the data you wish to analyze. Your choices control the tools
that are enzbled as well 2s the initial values for some parameters in the default method

Separation types
GC
FLc

lonization type

Mass acouracy
[ Unitmass (Q.QQQ) A
Accurate mass (TOF, G-TOF)

7] Other (for example, CE)
7] None (for example, infusion)
MS levels

MS (ary)

MSIMS (QQQ. G-TOF)

El or other "hard” ionization technique

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

Optional software features Non-MS detectors
[F] Peptide Sequence Editor Flw
[F1ADC
Other

Show advanced parameters

==

Figure 4 Configuring the user interface for a GC/Q-TOF
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Learn basics of qualitative analysis 1

Task 3. 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.
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1 Learn basics of qualitative analysis

Task 4. 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 4. Anchor a chromatogram

Steps

Detailed Instructions

Comments

» Anchor a chromatogram.
Show all chromatograms.
Make sure the chromatogram
viewing listis setto 1.
In the Chromatogram Results

window, select the second TIC.

Anchor this TIC.
Scroll through the
chromatograms.
Clear the anchor.

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

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

In the Chromatogram Results window,
select the second TIC.

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

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

f Click Chromatograms > Clear Anchor.

i /\ Chromatogram Results

P2 e 3 QBE C[EHAOC

1 ) o [ O ] % e L

Minutes

e

x107 |+El TIC Scan Pest - 200 - Scan.D
1547

1
05
]

x107 +EI TIC Scan MSD_mix_4stds_DG_spl200_03.D
075
05
025

E T T - S B TR

W 1T 12 13 1 15 16 17

Counts vs. Acquisition Time (min)

* When you set an anchor for a
chromatogram, an anchor icon
appears in the Data Navigator
window next to the name of the
anchored chromatogram.

+ Two chromatograms appear in the
Chromatogram Results window
after you anchor one even though
the viewing list says 1. This now
means you view one chromatogram
in addition to the anchored
chromatogram.

* You can also right-click the
chromatogram and click Clear
Anchor in the shortcut menu.

Figure 5

Anchored TIC in the Chromatogram Results window
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Learn basics of qualitative analysis 1
Task 5. Change window layouts
In this task, you move windows within the main view and create various
window layouts.
Task 5. Change window layout
Steps Detailed Instructions Comments
1 Change the window layout: + To change the size of a window, drag + If the layoutis unlocked, the system
Change the window size. the boundary between the windows. does not display a check mark next
Save a window layout. » To save a window layout, click to the Lock Layout menu.
Unlock the layout. Configuration > Window Layouts > * You can only use the repositioning
Change the Chromatogram Save Layout. tools when the layout is unlocked.
Results window to be floating. + To unlock a layout, click Configuration < You can also make a window float
Move the Chromatogram Results > Window Layouts > Lock Layout. by double-clicking the title bar of
window. * To make a window float, right-click the the window.
Display the tools for title bar of the window, and click * The software has many different
repositioning the windows. Floating from the shortcut menu. layouts created. You can also try
+ To move a window, click the title bar of loading different layouts.
the window and drag the window to + The software has several different
the desired location. workflows. Each workflow loads a
+ To display the repositioning tools, drag different layout. Switching to a
the window over one of the other different workflow also changes the
windows. When one window is layout.
overlapped with another, the program
displays several layout tools, as shown
in Figure 6.
m BE
Figure 6 Window repositioning tools
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1 Learn basics of qualitative analysis

Task 5. Change window layout (continued)

Steps Detailed Instructions Comments
2 Reposition the Chromatogram + If you drag the cursor over one of the + The cursor must be over one of the
Results window. smaller icons, the window you are arrows in a box in order for

Move the window so that it is at dragging will be placed above, to the repositioning to occur.
the top, to the left, to the right right, below, or to the left of all of the * Clicking the Restore Default Layout
and then at the bottom of the other windows. command restores the layout that is
other windows. + Drag the cursor over the larger icon. used with the General workflow and
Move two windows together so The window can also be placed above, the GC/Q-TOF Compound Screening
that they are on top of one to the right, below, or to the left of the workflow. If you are using a
another and available only other window by dragging the cursor different workflow, you need to load
through the tabs at the bottom. over the edges of the larger icon. the layout that is used with that
Restore the default layout. * To tab two windows together, drag the workflow.

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.

18 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis 1

Task 6. Extract chromatograms

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

Task 6. Extract chromatograms

Steps

Detailed Instructions

Comments

1 Extract and merge extracted ion
chromatograms (EICs) from two
masses in the Pest - 200 Scan.d
data file.

The m/z values are 129.0 and
414.2.

Do not 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 Pest - 200 Scan.d.
Open the Extract Chromatograms
dialog box, using the option below or
one of the options to the right:
Click Chromatograms > Extract
Chromatograms.
In the List of opened data files, click
Pest - 200 - Scan.d.
In the Type list box, select EIC.
In the m/z value(s) field, type
129.0, 414.2
If necessary, clear the Merge multiple
masses into one chromatogram check
box to merge the EICs.
Click OK.
Set the Maximum number of list
panes to 3 in the Chromatogram

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

Results toolbar. spectrum.
Extract Chromatograms (B
List of opened data files

Type [EC_ <]& [eoetewhen
A MS Chromatogram | Advanced | Excluded Masses |
MS level: Al - Polarity: |Postive + | A
Scars: [Mscontpes -]
miz ofinterest, | Any
miz valug(s) 125.0,4142
] Merge multiple masses into one chromatogram
i D
=

Figure 7

The Extract Chromatograms dialog box
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1 Learn basics of qualitative analysis

Task 6. Extract chromatograms (continued)

Steps Detailed Instructions Comments

i /\ Chromatogram Results x
i2etlaBEC[aoc 3 - [HlEL K% % E =

x107 |+EI TIC Scan Pest - 200 - Scan.D

2 2
| AWMW
0
x10% +EIEIC(129.0000) Scan Pest - 200 - Scan.D

12 :
05
%103 +EI EIC(414.2000) Scan Pest- 200- Scan.D
2 JL

3 4 5§ 6 7 & § T T 12 18 14 15 1 17 18 1 2 2
Counts vs. Acquisition Time (min)

Figure 8 Merged extracted ion chromatograms (EICs) compared to the
original TIC
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Learn basics of qualitative analysis 1

Task 7. Interactively integrate a GC/MS chromatogram

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

Task 7. Interactively integrate a chromatogram (GC/MS)

Steps

Detailed Instructions

Comments

1 Integrate the TIC Scan
chromatogram for the Pest - 200 -
Scan.d data file, using any of the
options listed at right.

2 Display only two chromatograms at
the same time.

a Mark the Pest - 200 - Scan.D data file
in the Data Navigator window.

b Highlight the TIC Scan chromatogram,

and use one of the following
commands:
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 Pest - 200 - Scan.D > User
Chromatograms > TIC Scan, then
right-click the TIC Scan and click
Integrate Chromatogram.

+ Select 2 in the Maximum number of
list panes box in the Chromatogram
Results Toolbar.

i /\ Chromatogram Results

2o tlQBEe[Haoc

3 r [ ] A G 2] % e ]

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

1

2431 4007 Sf[: 116k
3202 e G645 s
L lu. o abists et o el JM(LL A l 534

16,858 20885

0

%108 +El EIC(129.0000) Scan Pest - 200 - Scan.D

I L

%1035 +El EIC(414.2000) Scan Pest - 200 - Scan.D

25*
0

LR ST T B T TN R

Counts vs. Acquisition Time (mir)

13 14 15 16 17 1 18 20 21

Figure 9

Integrated TIC Scan Chromatogram with many small peaks

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

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

* This chromatogram is an MS
chromatogram, so the values that
are set in the Integrate (MS) section
of the Method Editor are used when
integrating this chromatogram.

Many small peaks are integrated.
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1 Learn basics of qualitative analysis

Task 7. Interactively integrate a chromatogram (GC/MS) (continued)

Steps Detailed Instructions Comments
3 Change the threshold to integrate  a From the Method Explorer window, * Note the blue triangle that appears
fewer peaks. click Chromatogram > Integrate (MS) when you change a setting from the
Change the threshold to retain to display the Integrate (MS) tab. value saved in the current method.
only the three largest peaks. b Select the Agile integrator. When you save the method, the
¢ Click the Peak Filters tab. triangles disappear.

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

i [2' Method Editor: Integrate (MS) x
i (¥) Integrate Chromatogram | {3} | ¥) = ¢ | Methodltems ~ | (= 3§
Integrator | Sutabity | A Pesk Fiters | Resuts

Fiter on

Pesk height @ Peak area

counts

% of largest peak

Areafiters

[ Absolute area 3= 10000|  counts
Relative area = 1.000 % of largest peak
Maimum number of peaks

Limit (by height) to the largest A ]

Figure 10  Peak Filters tab with Limit (by height) to the largest marked

4 Reintegrate the chromatogram e Click the {Bl button on the Method * Note that only the three largest
Editor toolbar to integrate using the peaks are now integrated.
new setting. + The peak at 2.491 has a higher

height than the peak at 16.858
minutes, so it is selected as the
third peak.

i /\ Chromatogram Resulis -
(2o QB W ¢ [aaloc 3 -[C]l A% EMR% % H =

%107 |+EI TIC Scan Pest - 200 - Scan.D
2491

3335

0
x108 +El EIC(129.0000) Scan Pest - 200 - Scan.D

; L

x105 +El EIC(414.2000) Scan Pest - 200 - Sean.D

0

0

3 4 5 6 7 8 9§ W N 12 1B w® 15 16 17 18 19 2 2
Counts vs. Acquisition Time (min)

Figure 11  Integrated TIC Scan chromatogram when limiting the number of peaks
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Learn basics of qualitative analysis 1

Task 7. Interactively integrate a chromatogram (GC/MS) (continued)

Steps Detailed Instructions Comments

5 Integrate the TIC MRM

a Inthe Data Navigator window, select ~ + Press the Ctrl key to highlight more

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

b Use one of the following commands to

c
d

the TIC MRM for the Pest - STD 200
MRM.d data file.

integrate the chromatograms.
From the menu bar click
Chromatograms > Integrate
Chromatogram.
Right-click anywhere in the
chromatogram window, and click
Integrate Chromatogram.
In the Data Navigator window,
right-click the highlighted
chromatogram and click Integrate
Chromatogram.
Zoom in from 5.8 to 8.5 minutes.
Set the Maximum number of list
panes to 2.

¢ /\ Chromatogram Resulis

(e et QElw ¢lxsoc

2 ([ A 2 [H] % % ] =

=3

Minutes

x105  +El EIC(414.2000) Scan Pest - 200 - Scan.D

+El TIC MRM CID&™ (™ -> =) Pest - STD 200 MRM D

6563 5l6
AKE_EE

5862

05 /\

8352

A

7316

o

58 53 6 61 62 63 64 65 66 67 68 69 71

71 72 73 74 75 76 77
Counts vs. Acquisition Time (min) -

78 73 8 81 82 83 B84 85

Figure 12

6 Select the MS/MS (GC)
integrator. Change the filter to only
accept peaks with an absolute
height greater or equal to 20,000.

Integrated MRM chromatograms

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

Select MS/MS (GC) as the Integrator.

Click the Peak Filters tab.

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

Type 60000 as the Absolute height.

than one chromatogram in the Data
Navigator window.

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

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

Note the blue triangle that appears
when you change a setting from the
value saved in the current method.
When you save the method, the
triangles disappear.
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1 Learn basics of qualitative analysis

Task 7. Interactively integrate a chromatogram (GC/MS) (continued)

Steps Detailed Instructions Comments

 [5 Method Editor: Integrale (MSMS) =
i () Integrate Chramatogram ~| (3} | ) » (4 | Methodltems - | (= [

A Irtegrator | Suitabilty || A Peak Fiters | Reauts |

Fiter on
@ Pesk height & *) Peak area
Height fiters

[V] Absclute height A >= 60000 A counts

[C] Relative height >= 5000 % oflargest peak

Masimum number of pezks
[ Limit (by height) to the largest 100

Figure 13  Peak Filters tab with Absolute height marked

g Click the () = button on the Method
Editor toolbar.

* Note that only the largest peaks are
now integrated.

7 Reintegrate the chromatogram

10F [+EI TIC MR CIDE™ (= -> ) Pest - 5TD 200 MAM.D
2 I

The smaller peak at 5.8 minutes is not
e cas 26 included in the integration results any

[ s6a 4 i

A |\ i\ longer because the absolute height for
SO U WO eI G 1 i TR this peak is lower than 60000 counts.

Courts v, Acaasibon Time (i)

Figure 14  Integrated TIC and EIC MS/MS chromatograms with higher threshold setting

Select the Chromatogram > Integrate
(MS/MS) section in the Method

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

» To cancel your changes and restore
the values from the method that is

Method Editor. Explorer. loaded, click the Restore to last
b Click the ﬁ icon in the Method saved values from file icon on
Editor. the Method Editor toolbar.

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

d Click the ﬁ‘ﬁ icon in the Method
Editor.

e Close the Method Editor window.

9 Delete all chromatograms except ~ a Under User Chromatograms in the * When you use the Clear Results
the original. Delete the integration Data Navigator window, highlight all command, the chromatograms are
results from the original the chromatograms except the not deleted; the results that are
chromatogram. original. connected to the chromatograms

b Right-click the highlighted are removed. In this case, the
chromatograms, and click Delete. integration values are cleared.

¢ Select all of the TIC chromatograms.

d Click Chromatograms >Clear Results.
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Task 8. Calculate System Suitability values

Learn basics of qualitative analysis

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 8. Interactively integrate a chromatogram (MS)

1

Steps

Detailed Instructions

Comments

1

Integrate the
MSD_mix_4stds_DB_spl200_03.d
and Pest - 200 - Scan.d
chromatogram and using any of the
options listed at right.

b

Mark the check box next to the
MSD_mix_4stds_DB_spl200_03.d

data file in the Data Navigator window.

Mark the check box next to the Pest -
200 - Scan.d data file in the Data
Navigator window.
Highlight both TICs.
Integrate the TIC Scan for these two
files, using any of the following
options.
From the main menu, click
Chromatograms > Integrate
Chromatogram.
Highlight the chromatogram. Then,
right-click the chromatogram, and
click Integrate Chromatogram.
In Data Navigator, highlight the TIC
Scan for both data files. Then,
right-click either chromatogram and
click Integrate Chromatogram.

For the General workflow, the
integration uses the General
Integrator, because that is the
integrator selected in the method
default.m. For the GC/Q-TOF
Compound Screening workflow, the
integration uses the Agile
Integrator.

You can change this value in the
Chromatogram > Integrate (MS) >
Integrator tab.

Note that the integration with
default parameters is detecting very
small peaks.
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1 Learn basics of qualitative analysis

Task 8. Interactively integrate a chromatogram (MS) (continued)

Steps Detailed Instructions Comments
: % Data Navigator x  |i/\ Chromatogram Results =
Sort by Data File -le e slE ¢ Ealo e 2 o[o]E A S LS IB]% B Bl S e vl

- [¥] MSD_mix_&stds_DG_spl200_03.0
ERri

Assign Random Colors

Choose Defined Color

o

nE

I i i o e
=

User Chromat|

Wi I

Extract Chromatograms..

ooog

Extract Defined Chromatograms

Integrate Chromatogram
Integrate and Extract Peak Spectra
Subtract Any Chromatogram
Smooth Chromatogram

Caleulate Signal-to-Noise

R Clear Results
¥ Delete

Use Highlighted Chromatograms

x107

+EI TIC Scan MSD_mix_4stds_DG_spl200_03.D

1
0.75
05
025
0

x107
1

3 4 5 13 7 8 ity 10 il 12
Counts vs. Acguisition Time (min)

13 14 15 16 17 18 19 20 21

Figure 15

2 Enable system suitability
calculations for the MS

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

One of the shortcut menus in the Data Navigator and the integrated chromatograms

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

chromatograms. display the Integrator tab. value that is saved in the current
b Click the Suitability tab. method. When you save the
Mark Enable system suitability method, the triangles disappear.
calculations. » The algorithms that are used to set
d Select the United States several of the columns in the
Pharmacopoeia (USP). Integration Peak List change,
e Inthe Column void time box, type 1. depending on the selected
f Inthe Column length box, type 3000. pharmacopoeia. See the online Help
for more information.
i [ Method Editor: Integrate (MS) x The actual column void time
£ (0) imegrete Chematogrem +| (3 97 | Memcatens| 5 @1 and column length for these
beogetc| 8. 54200 || ek e Rt data files is different than
System suitablity calculations
B o T R T e s these values. These are only
Phormacoposie: [ Uniied Sictes wss) -] used for this example.
Column void time: 1A min
Column length: 300A com
Figure 16  Chromatogram > Integrate (MS) Suitability tab
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Learn basics of qualitative analysis 1

Task 8. Interactively integrate a chromatogram (MS) (continued)

Steps

Detailed Instructions

Comments

3 Reintegrate the chromatogram.

4 View the system suitability
calculations.

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

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

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

Click View > Integration Peak List.
Right-click the header of the Peaks
window and click Floating.

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

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

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

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

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

chromatogram.
i /iuPeaks: +TIC Scan x
Peak RT Area Height Width Symmetry K Plates Plates/M Resclution  Tailing factor
[ 1 3
2 7 7 7"
B e L D
. 114 7358659, 58' 12255.742‘ 1216|043 104 473832 167977 318 17
Figure 17  Integrated Peaks table with system suitability values
a To cancel your changes and restore * When you click the Floating
the values from the default method, command in the shortcut menu the
click the Restore to last saved values second time, the Integration Peak
from file icon ﬂon the Method List window is docked where it was
Editor toolbar. originally.
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.
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1 Learn basics of qualitative analysis

Task 9. Extract spectra from a chromatogram

In this task, you extract a spectrum from exactly where you specify in the

chromatogram. The Qualitative Analysis program extracts a spectrum from a
specific data point or extract an average spectrum from an average of multiple
data points or ranges.

Task 9. Extract spectra from a chromatogram

Steps

Detailed Instructions

Comments

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

Zoom in on the region between
13 and 16 minutes.

Use the Walk Chromatogram
icon.

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

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

the Data Navigator window.
Close the Method Editor window.

¢ Close the MS Spectrum Results

window.

Click the TIC MBM chromatogram in
the Data Navigator window.

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

Select 1 for the Maximum number of
list panes.

To zoom in on a few peaks, right-click
the mouse above the peak at 13
minutes and drag it to 16 minutes, and
then release.

Click the Walk Chromatogram icon
[k in the Chromatogram Results
toolbar.

Move the Walk Chromatogram cursor
to above the X axis at about 13
minutes, and click.

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

* The Walk Chromatogram tool is

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

The spectrum for each point you
click in the Chromatogram Results
window is automatically displayed
in the Spectrum Preview window,
which is opened automatically.
Sometimes, two spectra are
displayed in the Spectrum Preview
window. For example, two spectra
are shown in the Spectrum Preview
window for each point you click
near the peak at 13.431 minutes.
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Learn basics of qualitative analysis 1

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments

i /\ Chromatogram Results x

ie o zlalElwlEsa o e 1v\f~+}§_,ﬁ,@£\%%@ﬁ\m Minutes -l

x105 |+EI TIC MRM CID@" (* -> =) Pest - STD 200 MRM.D 2
741213 13]14 14|15 5116 14,506

85

15.258

i

2 12995 -
15
1
05

13 132 134 136 138 14 142 144 146 148 15 182 154 156 15.8
Counts vs. Acquisition Time (min) il

!} Spectrum Preview x
iae QB [EaDE BlSlS

x10% +EIMRM:1(13.423 min) CID@" (387.0000 -> =) Pest - STD 200 MRM.D

3
2
1

0
x104  +El MRM:2 (13.427 min) CID@" (307.0000 -> =) Pest - STI

2

o W e

ofe 2o 202 234 2 238 2% 232 2% 2% 2% 2ho o2& oks oe 2ks 20 2% 2% 2% 2% 2f0 2R 2B 2k 282 2h0 22
Counts vs. Mass-to-Charge (m/z)

Figure 18  Walk chromatogram to view the two MRM spectra for the peak at 13. 43 minutes
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1 Learn basics of qualitative analysis

Task 9. Extract spectra from a chromatogram

Steps

Detailed Instructions

Comments

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

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

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

Change the display to show at
least three spectra.

b

Click the Range Select icon i from
the Chromatogram Results toolbar.
Close the Spectrum Preview window.
Click the Zoom Qut icon, A, in the
Chromatogram Results toolbar.

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

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

On avalley near 5.1 min., extract the
spectrum.

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

Zoom into the region between 14 and
15 min.

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

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

» When you zoom, make sure the

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

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

Double-click the data point in the
chromatogram.

Click the data point in the
chromatogram, then right-click
anywhere in the chromatogram.
Click Extract MS Spectrum. The
Extract Spectrum dialog box is
displayed. Make sure the Pest -
STD 200 MRM.d file is selected,
and click Extract in the Extract
Spectrum dialog box.

+ Note that when you first extract a
spectrum, the MS Spectrum Results
window appears containing the
spectrum, and the type of spectrum
and retention time appear under
User Spectra. All subsequent
extracted spectra appear in both
places as well.

* When you extract an MS spectrum
from the peak near 14.3 minutes,
two spectra are extracted because
two transitions occur at that peak.
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Learn basics of qualitative analysis 1

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments
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Figure 19  Main window with two MRM spectra from the peak at 5.2 minutes and two MRM spectra from the

peak at 14.3 minutes

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

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

Change the display to show 6
spectra.

Turn off Spectrum Preview.

Click the Spectrum Preview icon,

On avalley near 14.3 minutes extract a
spectrum.

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

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

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

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

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments
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Figure 20 Chromatogram Results and MS Spectrum Results windows

4 Extract a spectrum that averages a Click the Range Selecticon |

* You can extract an average

all points within a specified range Chromatogram toolbar. spectrum by double-clicking the

for the peak at 14.3 minutes forthe b Click at the left side of the base of the selected range in the

Pest - STD 200 MRM.d data file: peak at 14.3 minutes and drag to the chromatogram.
Zoom out. base of that peak on the right. * Or, right-click anywhere in the
Use the Range Selecticononthe ¢ Extract the average spectrum using chromatogram, and click Extract
Chromatogram toolbar. one of the options on the right. MS Spectrum from the shortcut
Set the range across the entire  d Select 2 in the Maximum number of menu.
peak. list panes in the MS Spectrum Results + Note that two averaged MRM
Extract the spectrum, using any window. spectra appear.

of the options listed.

32 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis 1

Task 9. Extract spectra from a chromatogram

Steps

Detailed Instructions

Comments
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Figure 21

5 Extract spectra that average the a

ranges of peaks at 5.2 minutes and

at 14.3 minutes together for the b

Pest - STD 200 MRM.d data file.
Hint: Use the Range Select icon
and the Ctrl key to select the
Peak 1 range taken from the d
halfway point. e
Extract the spectra, using any of
the options on the right.

120 15 10 15 WO
Counts ve. Mass-1o-Change (m'z)

M5 150 155 W0 165 10 15 180

Click the Zoom Quticon, A, in the
Chromatogram Results toolbar.
Press the Ctrl key.

¢ Click at the left side of the peak at 5.2

minutes and drag to the right of that

peak, and release the mouse.

Release the Ctrl key.

Extract the averaged spectra using this

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

Chromatogram Results and MS Spectrum Results showing two averaged spectra

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

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

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments
- Ehemmmtrrmrte - 8 The first spectrum has transitions
.. ‘:::: :': !;.'Flﬂc.z‘.‘i-.@ef 5'{:2_3;«“; - [a"- ks % A ad from both time ranges. The second
i s i spectrum only has one time range
because the 160.00 -> ** transition is
5 not present in the peak at 5.2
s minutes.
N .1. 1 L..[.l li.r .!. =
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Figure 22  Two averaged spectra from two different ranges in the chromatogram

6 Subtract a background spectrum
every time you extract a peak
spectrum from Pest - STD 200
MRM.d.

Delete any scans under User
Spectra in Data Navigator.
Extract a background spectrum
that is the average of a spectrum
at the start of the peak and a
spectrum at the end of the peak.
Extract a peak spectrum from the
integrated peaks.

a Click the User Spectra line in the Data
Navigator. Right-click the User Spectra
line, and click Delete.

b Click Yes.

¢ InMethod Explorer, select Spectrum >
Extract (MS/MS).

d Click the Peak Spectrum Extraction
(MS/MS) tab, if not visible.

e Inthe Peak spectrum background
MS/MS box, select Average of
spectra at peak start and end.

f Inthe Chromatogram Results toolbar,
click the Peak Select icon, il}.

g Click the Chromatograms > Integrate
command.

h Select the peak at 5.206 minutes.

i Right-click and click Extract Peak
Spectrum from the shortcut menu.

* Note that at the end of this process,
all extracted peak spectra will
automatically have the designated
background spectrum subtracted.
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Learn basics of qualitative analysis 1
Task 9. Extract spectra from a chromatogram

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments

Soet by Dl Fle | RS N
|[= [/ MED_rin_Za1ds_DG_s6i200_03.0
=[] User Chigmstograems A108 |-EITIC by
Wi+ TIC Stan o e
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[E] Background Spectrs
7] Compeunds.
[F]Matched Sequences
& ¥ Peat - 200 - Scan ©
= [ Pest - STD 200 MRM.D
B[] Usner

e - 11C HRH - |

Minutes il‘ﬁ

o L T R ST S

[E] Matched Sequences T T T
7 Pt St 7 SEIKED T pph - 1 1

£

ctium = () Gl

A Pesk Spectum Braction (M5/MS) | Pesk Fitess |

Soectrate nchide
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Figure 23  Peak spectra with a background peak spectrum subtracted
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1 Learn basics of qualitative analysis

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions

Comments

7 Integrate and extract peak spectra
from the Pest - STD 200 MRM.d
data file.

a Click the TIC MRM chromatogram in
the Data Navigator window.

b Click Chromatograms > Integrate and
Extract Peak Spectra.

15 Agitert MassHurtes Qualitative Analysis B06.00 - Delaullm
i hile Edit View Find ldenbfy Specta Chromstograms Method Wizards Acbors Conhgurabon Tool Help

(AL ] e 5 g il B G @ B @ | [ nemwgator view | 1] compoune deais view

S 03 3 A (E B 0

+ The peak spectra that you extracted

manually in the previous step is
deleted automatically because by
default the Clear previous peak
spectra check box is marked in the
Chromatograms > Integrate
(MS/MS) > Results tab.

T2 Data Navigatos * |2 /) chramatogrem Hewte L N L x
| 50 by Dk Fim ke s aEseEaoe 1= s %2 RSB Mo -3
Nl wwe [-Emc grscng= (- > rest- 570 200 MAMD
7|F 7 = 3%
7 User Checmatograms 7 :
i, DR & :
7] User Spectra '
5 :
3 5
1 i
I (T3 1'1 |
= | BTN il Al
3 4 5 & 7 [ ] 7 18
14 Crunts va. Acquisisien Time (min)
2 : Exrec (M50 2| aly b5 Spocinim Rosets — X
| Method Explarer: Defaultm (F) Extact Beak Spectrum =/ (3| 9+ 04 | Methedens | (5 | e 4 318 @l [E]ao e s [n]H]E R E
i L L] A Pesk Spectnum Braction (M5/MS) | Poak Flten X104 [+61 MAM:1 (2.895-2.933 min, 15 Seaca) CIDE™ (1850 -> =) Pest - STD 200 | =
- Spectrum Sotctrs 1o nchade o g
Exoct 49 ) Pl apen of pek \
[t 2l ° Average scans = 0 % of peak height '2_
Exraction Dnta Format TOF seck
) Exchse if above 100 %ol ssaation i
- General
) I the V7 rangea Lsed i e chromatogram P |
ZiRepeds Aot X104 =) MAM.| (5.173-5.223 min. 14 Scarm) CIDE (110.0 - =) Pest - 570 200
+ Find Compaunds A 25
I these miz ranges
P Compausibs. by Frmula 2
= h:ﬂwu veturn 20 ey Spectum il
| Compound Automation Steps 1
MSME | Avernge of spectra at pesk: siad and end T A 154
Workhst 4 on = 10
2 Thes i 0 W0 W e W W 20 zn 20 X
Lo * Counts vs. Mass-to-Charge (miz)
Figure 24  Integrate and Extract Peak Spectra

a Select the Pest - Std 200 MRM.d data
file.

b Click Chromatograms > Clear Results
> Include Peak Spectra.

8 Remove the integration results and
the peak spectra.

You can instead click
Chromatograms > Clear Results >
Only Chromatograms if you do not
want to delete the peak spectra.
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Learn basics of qualitative analysis 1
Task 10. Add annotations
You can add an image annotation or a text annotation to the following
graphics windows:
¢ Chromatogram Results window
e MS Spectrum Results window
If you save the results for the data file, annotations are also saved.

Task 10. Add an annotation

Steps Detailed Instructions Comments

1 Selectthe a Mark the check box next to + The chromatograms for the other
MSD_mix_4stds_DG_spl200_03.d MSD_mix_4stds_DG_spl200_03.D in data files are automatically hidden.
data file. Hide the other the Data Navigator window.
chromatograms. b Click Edit > Show > Only Highlighted.

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

b Move the cursor to the location in the annotation.
chromatogram pane where you want  + The Annotate toolbar is available in
to add the annotation. the Chromatogram Results window.
¢ Right-click and then click Add Text * You can also add annotations to the
Annotation. MS Spectrum Results window.

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

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

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

f Click OK.
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1 Learn basics of qualitative analysis

Task 10. Add an annotation (continued)

Steps

Detailed Instructions

Comments

Add/Edit Text Annotation ==

Bt
Texl. Thvfet peai

(Press CuteEnter or AlteEntes 10 844 8 new line)

Bl Cadetbice = A

degrees

Text coler.
Orientzion: [0 =]
Font snibe: (Aot~ Fert size: 0 -
Annotation type

@ Anchoeed

o Show poler

Porter propenss

Color. -4
Fatern  ———————
ieight -
Foares baad ..Nm -

Punnber b locabn (lhe x, y vl waing the data daplayed)

x 55545 min
¥ 500525 (sbundence)
Uppes left comer of the sesctabion (e x, y value wing the doln deglayed).
x 55  mn
i 415005527 (sbundance)
Flosng

Upper left comer of the arnctation relative io the upper left comer of the canvas:

% calcudated using x.y

Relatrve X (%]
() wahues from the canvas )

Relaive Y (%),

Cancel

el

Figure 25

4 Select the location in the
chromatogram to add the image
annotation.

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

20 T o

i /1, Chromatogram Results
2@ ¥ [=|a 0 &

oo I o O8[] o] % e ) =

Minutes -

S0_mex_seids_DG_spl20_U30

65 ki %

selected.

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

Right-click and then click Add Image
Annotation.

Type the Text for the annotation.

Type 50 for the Scale width.

Mark the Lock aspect ratio check box.
Click Floating. You can change the
relative position. It is easier to change
the position interactively in the
graphics window.

Click OK.

Move the image to the upper, right
corner of the chromatogram.

8 (1] 3
Courts vs. Acquisition Time (min)

The Annotate Toolbar is only available when the Annotate tool is

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

* You can add a JPG or a MOL image
file.

* The Agilent_Logo.tif file is included
in the \\MassHunter\Report
Templates\Qual\B.05.00\en-US\
Letter folder. You need to convert it
to a JPG file.

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

38

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis 1

Task 10. Add an annotation (continued)

Steps Detailed Instructions Comments
Ada/Edit Image Annntatian == ;£\ Chromatogrm Hewss x
Fropotin fow Q@i ([Ealoe @)@ R W% s E 2 s )
File path: C\MassHurler\Report. Templsbes’ Cua8. 05 e w R ) x
Origntation: 0 =| degree IE ,E_v_ +F1 TIC Sean MED_mix_datds_[i63_spl?00_0A 0
Width: 1875 Height % 114 L} a 4
Seale width: =0 A% Seale height: 60 A % a;: [ Agilent Tﬂﬂ'““'wiﬁ
| Lack anpoct ratic 084
Arvsation e 074
054
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03
B Eluiciet ;i %
| e Tl T
— o
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Pointes head locafion (the . y value using the data displmyed)

®
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UK | Cancel

Figure 26  Add/Edit Image Annotation dialog box and the Chromatogram Results window

6 Zoom in to the first peak. » Zoom to an area around the first peak
at 5.5 minutes

|\ Chromatogram Resuiss = Ifan annotation is anchored, it stays attached
;E ;; SEYY [Elaloe =i mlb KPRl R fils e 1=} at the position where it is anchored. If you
! nl:'? +E1 TIC Scan MSD_smix_dsis_DG_siii00_03.0 zoom into a different peak' an anchored
s annotation may not be visible. If an
5] Agilent Technologies . . . . -
i annotation is floating, then the annotation is
i A i always shown in the same position relative
2 J\ to the upper left corner of the window.
ol L7l
545 55 555 S§ 565 S§7 575 58 585 59 5% 6 605 6 615 €2 625 £3 635 64 G645 £S
Counts vs, Acquisition Time [min)

Figure 27  Add/Edit Image Annotation dialog box and the Chromatogram Results window

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS 39



1 Learn basics of qualitative analysis

Task 10. Add an annotation (continued)

Steps Detailed Instructions Comments

7 Switch back to the Range Select a Clickthe 3¢ icon to remove all + If you want to save the annotations
tool in the Chromatogram Results annotations. with the data file results, see “Task
window. Delete the annotation b Click the =H= (Range Select) icon in 17. Save results” on page 62.
first. the Chromatogram Results toolbar. * You can switch between five

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

Range Select

Peak Select

Manual Integration

Walk Chromatogram

Annotation Mouse
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Learn basics of qualitative analysis 1

Task 11. Add a mass caliper

A caliper shows the difference between two points in a spectrum. You can add

a caliper to the MS Spectrum Results window.

If you save the results for the data file, calipers are also saved.

Task 11. Add a mass caliper

Steps

Detailed Instructions

Comments

1 Integrate and extract peak spectra
from

MSD_mix_4stds_DG_spl200_03.d.

2 Add the caliper to the peak
spectrum created in the previous
task.

3 Modify the caliper to use a
different color.

b

Cc

d
e
f

Mark the check box next to
MSD_mix_4stds_DG_spl200_03.D in
the Data Navigator window.

Click Edit > Show > Only Highlighted.

Click Chromatograms > Integrate and
Extract Peak Spectra.
Close the Method Editor window.

In the MS Spectrum Results window,
click the Delta Mass Caliper tool

(L.l )in the toolbar.

(optional) Select Profile Point to Point
for the type of caliper in the Caliper
toolbar.

Zoom in to 66 to 132 m/z.

Move the cursor to the location in the
spectrum pane where you want to add
the caliper.

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

Click the caliper created in the
previous step.

Click the Caliper Properties button
(£517) in the MS Spectrum Results
Caliper toolbar.

(optional) Type the Start X and Start Y
values.

Select the Text color.

Select the Font style and Font size.
Click OK.

The cursor changes to an arrow. You
use this cursor to select the start
and end point of the caliper.

You cannot select the type of caliper
if the spectrum is centroided
because Profile Point to Point has
no effect on centroid data.

The “triangle” cursor is set to the
top of the peak that is selected.

You can add multiple calipers to a
spectrum.

You can use the icons in the Caliper
toolbar to select all of the calipers,
delete calipers and edit calipers.
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1 Learn basics of qualitative analysis

Task 11. Add a mass caliper (continued)

Steps Detailed Instructions Comments
Detta Mass Caliper Settings = FLMs premre .
i p— A TR e I N I L [ A e
— Profile Pintte Point | 7T 3 3¢ | ot
Start X; 85.1014 miz EndX 91.0547 miz
=104 |+F1 S B, 555 ran, 7 Seans) MSD_mix_tetds DG _epl200_03 0
Text color [ B N } o 9833
Orientation degrees 5 § ]
a - '
L A fon et L -l J\'IO2 +E) Scan (8.037-6.044, B.088-8.118 min, 13 Scans) MSD_mix_ds3ds DG_spl200 030
Carc 4
- N I ekl ) ’
¢ ] 0 ™ @ & sm % 0 s 10 s o s b
Conrts ve. Mass-lo-Charge (miz) v
Figure 28 Delta Mass Caliper Settings dialog box and the MS Spectrum Results window
4 Delete integration results and a Click Chromatograms > Clear Results + If you want to save the calipers with
spectra. > Include Peak Spectra. the data file results, see “Task 17.
b Click the Range Select tool. Save results” on page 62.
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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide

2
Find and identify

Task 12. Find compounds by chromatogram deconvolution 44

Task 13. Identify compounds using the Search Library algorithm 48
Task 14. Find compounds by MRM (MRM only) 51

Task 15. Find compounds by Integration 54

Task 16. Generate formulas and search library for peak spectra 57
Task 17. Save results 62

In these tasks, you find and identify compounds in GC/MS data files.

Each exercise is presented in a table with three columns:

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

¢ Detailed Instructions — Use these if you need help or prefer to use a

step-by-step learning process.

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

step in the exercise.

Agilent Technologies
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2 Find and identify

Task 12. Find compounds by chromatogram deconvolution

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

This task shows finding compounds by chromatogram deconvolution with
accurate mass data. You can also find compounds by chromatogram
deconvolution with unit mass data after you first change the extraction
window.

Task 12. Find compounds using Chromatogram Deconvolution (GC/MS)

Step Detailed Instructions Comments
1 Open the TIC for the a Ifthe program is not open, double-click + The Find Compounds by
MSD_mix_4stds_DG_spl200_03.d the MassHunter Qualitative Analysis Chromatogram Deconvolution
data file. icon. Otherwise, click File > Open algorithm works with both GC/Q0Q
Data File. and GC/Q-TOF data files.
b Click the

MSD_mix_4stds_DG_spl200_03.d
data file in the GC example data file
folder.

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

i /\ Chromatogram Results =
PAY

ie e 218 @ el e [ [H]E A K 2R % R B S e -3

%107 |+EI TIC Scan MSD_mix_4stds_DG_spl200_03.0

1
0.24

064
044
024

od

55 3 65 7 i 95 10 1056 1 15

8 g5 3
Counts vs. Acquisition Time (min)

Figure 29  TIC chromatogram from Pest - 200 - Scan.d

2 Configure the user interface to + Follow the instructions in “Task 2. + For these examples, load the
work with GC data. Configure User Interface for GC/MS GC/Q-TOF Compound Screening
data” on page 12. workflow.
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Task 12. Find compounds using Chromatogram Deconvolution (GC/MS)

Find and identify

2

Step

Detailed Instructions

Comments

3 Find compounds using the
chromatogram deconvolution
algorithm.

Select the Agile integrator.
Enter an SNR threshold of 20.
Enter 100 ppm for the Left m/z
delta and Right m/z delta
values.

In the Method Explorer window, select
Find Compounds > Find by
Chromatogram Deconvolution.

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

Select PPM for the m/z delta units.
Enter 100 for the Left m/z delta, and
enter 100 for the Right m/z delta.

* The Find by Chromatogram
Deconvolution section is also
available in the GC/Q-TOF
Compound Screening section.

* If you have unit mass data, you
enter 0.3 AMU for the Left m/z
delta value and 0 . 7 AMU for the
Right m/z delta value

Figure 30

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

} [5. Method Explorer GC_QTOF m

' GC/Q-TOF Compound Screening

x“i@" hod Editor: Find Cq by Ch x
“|[; ) Findc ds by CF Deconvolution ~| 3} | 4 -

[Find by Chromstogram Deconvolution

A

A Seftings | Mass Fiters | Compound Fiters | Resutts|

Find by Targeted MS/MS
Find by Formula

Identify by Library Search
Generate Formulzs

Compound Report

A
A

Caleulate Signal-to-Noise:
Define Chromatograms

Extraction Data Format

+ Spectrum

+ General

m

! Chromatogram Spectrum peak threshold [

Integrate (MS) SHR thresheld A
Integrate (MSIMS)

e Extraction window

Smooth Left miz delta 100.0000 Right m/z delta: 100.0000
Exclude Mass{es) mzdeltaunits: [pPM <]

Resolution

RT window size factor. 100.00

Peal fitter:
Excluded m/z 2
example: 46,43

Component shape:
[C] Use base peak shape

Sharpness threshold 2500

tion

Settings tab in the Find by Chromatogram Deconvolution sec-
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2

Find and identify

Task 12. Find compounds using Chromatogram Deconvolution (GC/MS)

Detailed Instructions

Step
Select to extract EIC, MS spectra e
and MS/MS spectra. f
g
h
4 Examine the compounds. See a

Figure 31 on page 47.

Click the Results tab.

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

Click {'] to run the Find Compounds
by Chromatogram Deconvolution
algorithm on the data file.

If necessary, click the View >
Compound List command.

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

Click the Hide Empty Columns icon in
the Compound List window.

Click the first compound in the Data
Navigator window.

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

Comments

+ The Qualitative Analysis program

finds 4 compounds under these
conditions.

If the data file is not indexed, it can
take a long time when you run this
algorithm.

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

Note that both the cleaned spectrum
and the raw spectrum are shown.
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Task 12. Find compounds using Chromatogram Deconvolution (GC/MS)

Find and identify

2

Step Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis B.06.00 - Defauttm
: File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
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x
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Figure 31  Find Compounds by Chromatogram Deconvolution results
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2 Find and identify

Task 13. Identify compounds using the Search Library algorithm

In this task, you identify and generate formulas for the compounds found in
“Task 12. Find compounds by chromatogram deconvolution” on page 44. You
can do this task if you have purchased the NIST0S8.l library or if you use the
demo.l library. If you have two libraries, you can even select both libraries.

Task 13. Identify compounds using the Search Library algorithm

Step

Detailed Instructions

Comments

1 Do alibrary search of all of the
compounds in the
MSD_mix_4stds_DG_spl200_03.d
data file.

Highlight the compounds in the
MSD_mix_4stds_DG_spl200_03.D

data file in the Data Navigator window.

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

In the Settings tab, click the Add
Library button. Select the demo.l
library and click the OK button.
(optional) In the Settings tab, click the
Add Library button. Select the
NISTO08.I library and click the OK
button.

Click the Search Results tab.
(optional) Select Stop When Found for
the Multi-Library search type.

Click Identify > Search Library for
Compounds from the main menu. You
can instead click the Search Library
for Compounds icon (¥} to run the
algorithm.

Click View > Difference Results.
Click View > Structure Viewer.

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

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

* You can also click GC/Q-TOF
Compound Screening > Identify by
Library Search in the Method
Explorer. The same section in the
Method Editor window is displayed.

+ Demo.l and Nist08 should be
installed in the \MassHunter\
Library folder.

* Note that many of the compounds
are identified after searching the
NIST08./ library.

+ If you do not have the NIST08./
library, then select a second library
if you have one available.

* If you have two or more libraries
selected and you select Stop When
Found, the library search algorithm
searches the first library in the list.
If the compound is identified, then it
stops. If the compound is not
identified, then it searches the next
library until the compound is
identified or the last library is
searched.

* You use the Library Editor program
to modify libraries that you use with
the Search Unit Mass Library
algorithm. This program is installed
with the Agilent MassHunter
Quantitative Analysis program. You

click the icon to start this
program. Jiul !
ﬂt ]
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Find and identify

Task 13. Identify compounds using the Search Library algorithm

Step Detailed Instructions Comments
2 Display the Spectral Library a Click the Show Library Search
Results columns in the Compound Columns button (% ) in the
List window and the Compound Compound List toolbar and in the
Identification Results window. Compound Identification Results
toolbar.

b Click the Hide Empty Columns button
(Iﬂﬁl) in the Compound List toolbar and
in the Compound Identification Results
window.

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

i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tocls Help
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Figure 32 Compounds in MSD_mix_4stds_DG_spl200_03.D data file and the library search results

3 Switch to the Compound Details a Click Bl compound Detils View in the main
View to review the compounds. toolbar.
b Close the Compound Fragment
Spectrum Results window.
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2 Find and identify

Task 13. Identify compounds using the Search Library algorithm

Step Detailed Instructions Comments
4 Review the results in the a Click the Overlaid icon in the * You can find out more about the
Compound Details View. Compound Chromatogram Results Compound Details View in the
window. online Help. The Compound Details
b Expand the results in the Compound View is very useful when looking at
Identification Results window. the results of the Find by Formula

algorithm with a data file acquired
in All lons mode.

Agilent MassHunter Qualitative Analysis B.06.00 - GC_QTOF.m

[E=8 EEE 5|
¢ File Edit View Find Identify Method Wizards Configuration Tools Help
== =y R R [ [ [ L\@IMI& | B Navigator View (BB Compound Details View
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Figure 33  Compound Details View showing compounds in MSD_mix_4stds_DG_spl200_03.D data file

5 Switch back to the Navigator View. * Click the BB compound Details View button
in the main toolbar.

6 Close the data file. a Click File > Close Data File. + |f you want to save these results,
b Click No. see “Task 17. Save results” on
page 62.
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Find and identify

Task 14. Find compounds by MRM (MRM only)

The Find Compounds by MRM algorithm identifies compounds in MRM data

from a Triple Quadrupole. The algorithm searches for compounds using the
MRM transitions. All of the compounds in the acquisition method are
extracted and shown in the Compound List. Compounds are not eliminated
based on chromatogram integration results. You can only use the Find
Compounds by MRM algorithm on data that was acquired using MRM
transitions. The MRM algorithm uses information that is found in the data file

if the data file is an MRM data file.

Task 14. Find compounds using MRM (MRM only)

2

Step Detailed Instructions

Comments

1 Open the TIC for the Pest - STD a
200 MBM.d data file.

If the program is not open, double-click
the Mass Hunter Qualitative Analysis
icon. Otherwise, click File > Open
Data File.
b Click the Pest - STD 200 MRM.d data
file in the GC example data file folder.
¢ Clear the Load result data check box
and click Open.

* You use the General Workflow

when working with GC/QQQ data.
You can use either the General
Workflow or the GC/Q-TOF
Compound Screening workflow

when working with GC/Q-TOF data.

¢ /\ Chromatogram Results

P2 et QENE[Kaloc = xk]EA %R % % E =

Minutes

x10% |+EI TIC MRM CID@™ (* ->*) Pest- STD 200 MRM.D

R

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

Figure 34  TIC chromatogram from Pest - STD 200 MRM.d

* Follow the instructions in “Task 2.
Configure User Interface for GC/MS
data” on page 12.

2 Configure the user interface to
work with GC data.
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2 Find and identify

Task 14. Find compounds using MRM (MRM only)

Step

Detailed Instructions

Comments

3 Find compounds using the MRM
algorithm.

In the Method Explorer window, select

Find Compounds > Find by MRM.
Click the Group transitions by
compound name button.

Click the Integrator tab.

Select the Agile integrator.

{ [ Method Explorer: Defaultm

Chromatogram A i (® Find Compounds by MRM ~| ¢ | 4 = (4

+ Spectrum

Signal to Noise:

x ”i@ueumﬂuur:ﬁm(:umb;unu :;
]
|

| Peak Spectum Results

| Options

A Integrator | Pea Fiters

+ General

[ Agie

vl‘p

| Reports

= Find Compounds

Find by Targeted MSIMS al
Find by Chromategram Deconvelution

Find by MRM A
Find by Integration s

+ Find Compounds by Formula

+ Identify Compounds

# Compound Automation Steps. A I

b

Figure 35

4 Examine the compounds. See
Figure 36 on page 53.

e

f

Integrator tab in the Find by MRM section of the Method Editor

Click {i-j to run the Find Compounds
by MRM algorithm on the data file.
If necessary, click the View >
Compound List command.

If necessary, click the View >
Compound Identification Results.

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

Click the Automatically Show
Columns icon in the Compound List
window and in the Compound
Identification Results window.

Click the first compound in the Data
Navigator window.

When the Data Navigator window is

selected, use the arrow keys to switch

compounds.

* You can choose the region of the

chromatogram from which you
intend to find compounds.

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

The Qualitative Analysis program
finds 28 compounds under these
conditions.

The precursor ion is displayed in the
Precursor (Acq Method) column,
and the product ion is displayed in
the Product (Acq Method) column
in the Compound ldentification
Results window.
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Task 14. Find compounds using MRM (MRM only)

Find and identify

2

Step

Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis B.06.00 - Defauft.m

i File Edit View Find Hdentify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
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i,
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E

| 100 164
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Figure 36

5 Close the data file.

Find by MRM results

a Click File > Close Data File.

b Click Close.

see “Task 17. Save results” on
page 62.

« |f you want to save these results,
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2 Find and identify

Task 15. Find compounds by Integration

The Find Compounds by Integration algorithm identifies compounds based on
the integration results. A compound is created for each peak that is identified
by the integrator.

Task 15. Find compounds using Integration

Step Detailed Instructions Comments
1 Open the TIC for the a Ifthe program is not open, double-click + You use the General Workflow
MSD_mix_4stds_DG_spl200_03. the Mass Hunter Qualitative Analysis when working with GC/QQQ data.
D data file. icon. Otherwise, click File > Open You can use either the General
Data File. Workflow or the GC/Q-TOF

b Click the Pest - STD 200 MRM.d data Compound Screening workflow

file in the GC example data file folder. when working with GC/Q-TOF data.
¢ Clear the Load result data check box

and click Open.

i f\ Chromatogram Results =

ie o tla[EE ClEaloc 1o e[I]A 2[R % K S M =]

%107 |+EI TIC Sean MSD_mix_4stds_DG_spl200_03.0

g
" n k
L]
55 3 &5 7 75 g g5 E] 95 ) 105 1 115
Counts vs. Acquisition Time (mir)

Figure 37  TIC chromatogram from MSD_mix_4stds_DG_spl200_03.d

2 Configure the user interface to + Follow the instructions in “Task 2.
work with GC data. Configure User Interface for GC/MS
data” on page 12.
3 Find compounds using the a Inthe Method Explorer window, select + You can choose the region of the
integration algorithm. Find Compounds > Find by chromatogram from which you
Integration. intend to find compounds.

b Select the MS/MS (GC) integrator. * You can extract the complete result
set for a compound after it is found
by using the Compounds > Extract
Complete Result Set menu item
when a compound is highlighted.
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Find and identify 2
Task 15. Find compounds using Integration
Step Detailed Instructions Comments
i[5} Method Explorer: Defaultm x Hi@fuaumamm Find Compounds by Integration ?
1+ Chromatogram “||i (¥} Find Compounds by Integration ~| (3§ | ¥ = 0 | Method Items ~
1+l Spectrum Adjust Delay Tme |  Peak Spectrum Extraction | Charge State | Resuts |
—— A Integrator | Peak Fites | O Exdraction | Exclude Massfes) |
 Reponts — e
I~/ Find Compounds L
Find by Targeted MSIMS 1 Options £
Find by Chromatogram Deconvolution This is 3 parameter less intsgrator
Find by MRM
Find by Integration A
I+ Find Compounds by Formula
+| Compound Automation Steps 5 -
Figure 38 Integrator tab in the Find by Integration section of the Method Editor
¢ Click {i-: to run the Find Compounds - The Qualitative Analysis program
by Integration algorithm on the data finds 6 compounds under these
file. conditions.
d If necessary, click the View >
Compound List command.
4 Examine the compounds. See a Select 2 in the Maximum number of
Figure 36 on page 53. list panes box in the MS Spectrum
Results toolbar.
b Click the Automatically Show
Columns icon in the Compound List
window.
¢ Click the first compound in the Data
Navigator window.
d When the Data Navigator window is
selected, use the arrow keys to switch
compounds.
b5
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2 Find and identify

Task 15. Find compounds using Integration

Step Detailed Instructions Comments
Agilent MassHunter Qualitative Analysis B.06.00 - Default.m
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
G5 15 & | B || Navigator View |BH Compound Details View
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5 BRI Automatically show Columns | 441 S 58| G G2 | @ @ | 5 5 s o 1l
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b
3
o il I
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Integrator selection el =
T 2 5
+ Reports [Msmsico) ~la i
I~ Find Compounds | I l 281,047 — T
= Options L o bbb o e ,
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Find by Chromatogram Deconvolution This is @ parameter less integrator. 540
Find by MRM 3
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1| 7e0s
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Figure 39  Find by Integration results

5 Close the data file. a Click File > Close Data File. « |f you want to save these results,
b Click Clese. see “Task 17. Save results” on
page 62.
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Find and identify 2

Task 16. Generate formulas and search library for peak spectra

In this task, you first integrate and extract peak spectra from a GC/Q-TOF data
file. Then, you generate possible formulas for each of the peak spectra.

Task 16. Generate formulas and search library for peak spectra

Step

Detailed Instructions

Comments

1 Open the TIC for the
MSD_mix_4stds_DB_spl200_03.d
data file.

2 Integrate and extract peak spectra.

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

D 20 &

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

Click the
MSD_mix_4stds_DB_spl200_03.d
data file in the GC example data file
folder.

Clear the Load result data check box
and click Open.

Click the Chromatograms > Integrate
(MS) section in the Method Explorer
window.

Click the Peak Filters tab.

Click the Peak height button.

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

Click Chromatograms > Integrate and
Extract Peak Spectra.

If the Load result data check box is
not available, then no results have
been saved in the data file. See
“Task 17. Save results” on page 62
for instructions on how to save
results.
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2 Find and identify

Task 16. Generate formulas and search library for peak spectra

Detailed Instructions

Comments

Step
3 Generate formulas for each peak
spectra.
View the Spectrum Identification
Results List.
Close the MS Spectrum Results
window.

Hint: To obtain the same results as in
Figure 41, make sure you have
selected Common organic molecules
as the Isotope model.

= =

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

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

In the Data Navigator window,
highlight all of the spectra in the User
Spectra section.

Click the Identify > Generate
Formulas from Spectrum Peaks
command or the Generate Formulas
from Spectrum Peaks button (¥} to
run the algorithm.

If necessary, click the Spectrum
Identification Results icon, _L"_ﬁ or
click the View > Spectrum
Identification Results command.

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

Click the Hide Empty Columns icon,
Iﬂﬁl,in the Spectrum Identification
Results window.

Select C6 H13 as the Best result.
Expand the table for that row.

Close the Method Editor window.
Review the Formula and lon Species
that are shown above many peaks in
the MS Spectrum Results window. All
of the Formula and lon Species are the
same color as the spectrum.

* 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 in the table.
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Find and identify
Task 16. Generate formulas and search library for peak spectra

Task 16. Generate formulas and search library for peak spectra

2

Step Detailed Instructions Comments
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Figure 40  Generate Formula results for peaks 1 to 4

4 Do alibrary search for peak spectra a In the Data Navigator window, click » The Method Editor is opened
1to4. User Spectra. automatically when you click a
b Inthe Method Explorer window, click section in the Method Explorer.
Identify Compounds > Search Unit
Mass Library.

¢ Verify that a valid library is selected.

d Click Identify > Search Library for
Spectra in the main menu.

e Close the Method Editor window.
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2 Find and identify

Task 16. Generate formulas and search library for peak spectra

Step Detailed Instructions Comments
5 Modify the columns that are a Right-click the Spectrum Identification + If you use the Remove Column
visible. Results window and click command and remove a column
Add/Remove Columns. In the that contains data, the software
“(Enhanced) Add/Remove Columns” automatically redisplays this
dialog box, mark the columns that you column if the Automatically Show
want to display. Click OK. Columns feature is on.
b Close the Method Editor window + The LibSearch algorithm is
Click the Hide Empty Columns icon, weighted heavily in the Combine
Iﬂﬁl,in the Spectrum Identification Identification Results section of the
Results window. method. You can manually choose
d Review the Formula & lon Species that the best MFG result or change how
is shown above each peak in the MS identification results are combined.

Spectrum Results window.

[ Agilent MassHunter Qualitative Analysis B.06.00 - GC_QTOF.m = | 5]
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Figure 41  Results for Library Search and Generate Formulas for first peak spectra
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Task 16. Generate formulas and search library for peak spectra

Find and identify

2

Step

Detailed Instructions

Comments

6 Review results for each spectrum
in the MS Peaks One window.

Click View >MS Spectrum Peak List
1.

Right-click and click Add/Remove
Columns.

Verify that the columns shown in
Figure 42 are in the Show these
columns list.

Sort by the lon Type column.

If the lon Type is Fragment lon, then
the Formula & lon Species is shown in
green on each peak in the MS
Spectrum Results window.

+ The fragment ions are displayed in
green in the MS Spectrum Results
window.

* The lon Type can be Molecular lon,
Fragment lon or blank. Ifitis a
Fragment lon, then the Loss
Formula and Loss Mass column
shows the Formula and Mass that
accounts for getting to that ion from
the Molecular lon. The Formula &
lon Species shows the formula and
ion species for that ion.

i 1} MS Peaks One: + Scan (8.037-8.044 .. min) Sub
mz B Species® Abund 8 Abund % 48 28 Formuls 4 Diff (ppm) 8 Formuls & lon Species 4 Loss Formuls 8 Loss Mass & lon Type © 8
1540769 M+| 1939038 00| 1| C12H10) 502 [C12 H10} Malecular lon
1550811 W= 276628 1227] 1| CizA1 028 [CT2 H10} Molecular lon
156.0863 M| 23557 153] 1| CI2H10] 1558 [C12 A10 Molecular lon
» [ 41035 [ @E T04] 1| C3Fb 5354 [C3 Hojr C3HE 713 Eragment lon
[ #3055 M+ E66.15) 1471 CIHT 785 [C3 R Carz 1 Fragment lon
50.0158 M| 72518 376 1] Camz 1444 [C4 Fal- Care 1041 Fragment lon
51.0224 M+| 209254 EREEEE 5.75| [C4 Ha- CaH7 1031 Fragment lon
520275 M| 31044 16 1| c4m3 2203 IC4 = CaH7 1031 Fragment lon
520298 We| 18335 095 1| C4ne 19.09] IC4 He CeHeE 102 Fragment lon
530388 W] 15217 078 1| Cams ~£22| [CaHBl CaH5 101 Fragment lon
540472 [ umil 098] 1| Came 14.24| [C4 HeJ+ Cana 100 Fragment lon
550551 | 83113 325 1|  CaH7 15,71 [C4 H7J+ C2H3 53 Fragment lon
56.0626 M| 40296 208] 1| CeHe 863 [C2 HEl- C2H2 58 Fragment lon
520152 W 17771 082 1] CoH2 125 [C5 Hal- C7HE 821 Fragment lon
630234 W= 102188 527 1] CoH3 31| [CE Hal- C7R7 811 Fragment lon
540309 M| 51122 264] 1| C5Ha “3.01] [C5 Hal= C7HB 50 Fragment lon
65.038 M| 67014 348 1| Csh6 686 [C5 Hal- CTHE 89 Fragment lon
67.0548 M+|  609.95( 315 1| CsH7 -8.15[ [C5 HT- C7H3 [ Fragment lon
69.0706 M+ 141151 728 1| C5H9 1116 IC5 Hal- CTH 85 Fragment lon
70078 M| 51814 268) 1| CEHI0 365 ICE HIO <7 8 Fragment lon
740157 W] 83829 232] 1| CeH2 82| [CE Hale CeHB 80.1 Fragment lon
75023 W] S8 71 £78] 1| CeH3 085 [CE H3l- CBH7 791 Fragment lon

x

Figure 42

MS Peaks One table with lon Type, Loss Formula, Loss Mass,

and Formula & lon Species columns

7 (optional) Close the data file.

Click File > Close Data File.

You can proceed to the nexttask b Click Close.

to learn how to save results.

+ If you want to save these results,
see “Task 17. Save results” on
page 62.
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2 Find and identify

Task 17. Save results

In this task, you save the results for the current data file.

Task 17. Save results

Step Detailed Instructions Comments
1 Save the results for the current a Click File > Save Results. * You can only save one set of results
data file and close the data file. b Click File > Close Data File. with a data file. If you already have
saved results with the current data
file, then these results are
overwritten when you click File >
Save Results.
2 Open the data file and load the a Click File > Open Data File. The “Open
results. Data File” dialog box opens.

b Select a data file. For this example,
select the data file
MSD_mix_4stds_DG_spl200_03.d.

¢ Mark the Load result data check box.

d Click the Open button.

Open Data File ===
Lookin: [ 6 =1 (O[] [
1 MSD_mex_4stds_DG_spl200_03.D
2 1 Pest - 200 - Scan.D

LS i Pest - STD 200 MRM.D
Recentltems |7 bt Sirawb-01 SFIKED 1 ppb - 1ulin. D
Documents

—

Deskiop

Computer

%
Filename:  MSD_mix_dstds_DG_spl200_03.0 = oo
Hetwark Files of type: | Data Files (d) =] [ Cancal ]
Options
Sample Information

) Load results methd Sample Name
@ Use current method UserName:  GCMSTRAININGDiadmin
Lot Sample Position = 1
7 P Fike Open sctns from Descaptiool

selected mett H

The Load result data check box is marked.

Figure 43  Open Data File dialog box
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Task 17. Save results

Find and identify

2

Step

Detailed Instructions Comments

3 Examine the results.

a Click the Spectrum Identification .
Results window.
b Review the results.

gilent MassHunter Qualitative Analysis B.06.00 - GC_QTOF.m

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

Ee= ™ = T N
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User Chromatograms
User Spectra
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Best ¥+ IDSource Y4+ Fomula ¥+ Species V4 miz W+ Score¥ V- Diff (ppm) W8 Score (MFG) ¥ -8
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Figure 44

4 Close the data file.

Results for Library Search and Generate Formulas for first peak spectra

a Click File > Close Data File.
b Click Close.
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2 Find and identify

Task 17. Save results

Step Detailed Instructions Comments
5 Open the data file again and donot a Click File > Open. The “Open Data * If you do not load results, then by
load the results. File” dialog box opens. default a TIC is opened when you
b Select a data file. For this example, open a data file. If you mark the Run
select the data file ‘File Open’ actions from selected
MSD_mix_4stds_DG_spl200_03.d. method check box, then the File
¢ Clear the Load result data check box. Open actions are run, instead. See
d Click the Open button. the online help for more
information.
] Agilent MassHunter Qualitative Analysis B.06.00 - GC_QTOF.m =

i File Edit View Find Identify Spectrs Chromatograms Method Wizerds Actions Configuration Tools Help

= =T N A G ARG R

| &[] [R] = [A] m[]#] 4 | 4 s B B G @[05]@ | By |[E] Novigator view | fl] Compound Details View

{ %A Data Navigator
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114

0.9
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i 111 MS Spectrum Resulis x
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x

i ot ABE¢I[Eaoc 1 xl[m]e]e nPl% % Bl sl

'# GC/Q-TOF Compound Screening

¥ Chromatogram

+ Find Compounds

# Find Compounds by Formula
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Figure 45 Results for Library Search and Generate Formulas for first peak spectra

6 Close the data file.

a Click File > Close Data File.
b Click Close.
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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide

3
Use workflows, export and print

Task 18. Set up and run a qualitative analysis method using the general
workflow 66

Task 19. Set up and run a method using the GC/Q-TOF Compound
Screening workflow 71

Task 20. Export a CEF file 74
Task 21. Print an analysis report 75
Task 22. Print a compound report 78

In these tasks, you learn to set up and run a qualitative analysis method. Then
you run the actions within the automated method when you open a data file.

Two different workflows are used for these examples. See “Workflows” on
page 89 for more information.

The General workflow supports GC/QQQ, GC/Q-TOF and LC/MS data. The
GC/Q-TOF Compound Screening workflow supports GC/Q-TOF 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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3 Use workflows, export and print

Task 18. Set up and run a qualitative analysis method using the
general workflow

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

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

Task 18. Set up and run a qualitative analysis method using the General workflow

Steps Detailed Instructions Comments

1 Open the TIC for the Pest - STD a Ifthe program is not open, double-click + You use either the General

200 MRM.d data file. the Mass Hunter Qualitative Analysis Workflow or the GC/Q-TOF
icon. Otherwise, click File > Open Compound Screening workflow
Data File. when working with GC/MS data.

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

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

2 Configure the user interface to * Follow the instructions in “Task 2. * For this example, select the General
work with GC data. Configure User Interface for GC/MS workflow.
data” on page 12.

3 Set up the method to extracta TIC a In the Method Explorer window, select

chromatogram. Chromatogram > Define
Define a TIC chromatogram for Chromatograms.
MS data. b Delete the BPC chromatogram.
¢ Select TIC as the Type.
d Make sure the MS Level is MS/MS.
e Click Add.
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Use workflows, export and print 3

Task 18. Set up and run a qualitative analysis method using the General workflow

Steps Detailed Instructions Comments

4 Edit the method to integrate the a Inthe Method Explorer window, click  + Updating a value in the Peak Filters
data. Chromatogram > Integrate tab in the Chromatogram >

Limit the integration to the four (MS/MS). Integrate (MS) section also updates
highest peaks. b Click the Peak Filters tab. values in other sections of the
¢ Inthe Maximum number of peaks Method Explorer. Blue triangles
section, mark the Limit (by height) to appear to show these other
the largest check box. sections.
d Type 4.
} £ Method Explorer: Defaultm X ||} (2 Method Editor: Integrate (MSMS) X
=i Chromatogram “ | ) integrate Chromatogram ~| (3§ | ¥ = (4 | Method tems ~ | (= [
S g || & e You can click the Save
S - Feskcheatt 8 Peskeaes Method icon to save the
Excude Mass(a) 0000 couri= current method.
Caleulate Signal-to-Noise i
Define Chromatograms A
Extraction Data Format pooafes
[F] Absolute area >= 10000 counts

Saneli [@] Relative area >= 1000 % of largest peak

Seneral Maximum number of peaks

fobors [¥] Limit (by height) to the largest A 4 A

Find Compounds

Find Compounds by Fermula

Figure 46  The Chromatogram > Integrate (MS/MS) > Peak Filters tab

5 Test the integration to make sure + Click the Integrate Chromatogram
that only 4 integrated peaks icon (I} to integrate the data file.
appear.

6 Save the method to a From the top menu, click Method > * Note that saving the method causes
iii_GCexercisel, where “iii" are Save As. all the blue triangles indicating
your initials. b Type iii_GCexercisel. value changes in the opened

¢ Click the Save button. method to disappear.

7 Change the peak spectrum a Inthe Method Explorer window, click  + If you make any additional changes
background to use the spectrum at Spectrum > Extract (MS/MS). after saving the method, then the
the start of a peak. b Click Peak Spectrum Extraction blue triangles are added.

(MS/MS).
¢ For the Peak spectrum background,
select Spectrum at peak start.
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3 Use workflows, export and print

Task 18. Set up and run a qualitative analysis method using the General workflow

Steps Detailed Instructions Comments

(£ Method Explorer: pih_GCexercisel.m x ” 5 Method Editor: Extract (MSMS) x
#|li (¥) Extract Peak Spectrum ~| {3} | ) - 4 | Methodltems ~ | Bl.;. |

A Peak Spectrum Extraction (MS/MS) | Feak Location | Peak Fiters | Charge State

+ Chromategram

- Spectrum H

m—— m— A You can click the Save
") Atapex of peak -

Extrect (USIS) 4l Method icon to save the
@ Average scans > 10 % of peak height

Extraction Data Format
TOF specra current method.

* General Exclude if sbove 100 % of saturation

B @ In the miz ranges used in the chromatogram L

Find Compounds A

%) Anywhere

+ Find Compounds by Formula

7 Inthese miz ranges 10

= Identify Compounds

Search Unit Mass Library

Newver return an empty spectrum

Peak spectrum background
Generste Formulas

MSMS  [Spectrum at peak sart -la

Combine |dentification Results

. " T |l Time rance: A

Figure 47  The Spectrum > Extract (MS/MS) > Peak Spectrum Extraction (MS/MS) tab

8 Testthe MS spectrum extractionto * Click the Extract Peak Spectrum @
make sure a background spectrum icon to run the action on the selected
is subtracted. peak in the data file.

» The Save Method icon is shown in
Figure 47 on page 68

9 Save the method.  Save the method in one of three ways:
Click the Save Method icon i
in the Method Editor.

Right-click the Method
Editor, and click Save Method.
From the top menu click Method >

Save.

10 Set up the method to automate the a Inthe Method Explorer window, select
actions whose parameters you just General > File Open Actions.
changed when you open a data file. b Select Integrate and Extract Peak

List the actions to be performed Spectra from the Available actions
when this or another data file is list.
opened. ¢ Click the Add button, [_~_], to move

Hint: Look under General in Method
Explorer.

the selected action to the Actions to
be run list.

You can also double-click on the
selected action to move it to the other
list.
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Use workflows, export and print 3

Task 18. Set up and run a qualitative analysis method using the General workflow

Steps Detailed Instructions Comments

11 Test the File Open Actions. + Click the Run File Open Actions Now < The chromatograms and spectra are

icon () to run the actions on the data not overwritten. New

file. chromatograms and spectra are
added.
: 5\ Method Explorer- pih_GCexerciselm x ” 57 Method Editor: Assign Actions to Run Opening a Data File x
+ chromatogram : (») Run File Open Actions Now ~| (3 | €3 » (4 - | Methodltems - 1§

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

- Spectrum Available actions
Extract (M Bdract Peak Specta

ract (MS) Extract Defined Chromatograms
Extract (MSIMS) ntegrate Chromatograims

m»

Exiraction Date Format Smooth Chromatograms

Generate Compound Report

Generate Analysis Report

Find Compounds by Targeted MS/MS

Find Compounds by Molecular Feature

Find Compounds by Fornula

Find Compounds by MRM <

- General

File Open Actions A

+ Reports

+ Find Compounds -
Actions to be run

+I Find Compounds by Formula

QT i Integrate and Bxract Peak Spectra

+ Compound Automation Steps

+ Worklist Automation -
e =
g

Figure 48 The General > File Open Actions section in the Method Editor

12 Save the method. + Click the Save Method icon in the
Method Editor window,

13 Set up the method to automate the a
actions when the method is run
during a worklist.
List the actions to be performed b
when this or another data file is
opened.

In the Method Explorer window, select
Worklist Automation > Worklist
Actions.

Remove Generate Analysis Report
from the Actions to be run list.

Hint: Look under Worklist Automation
in the Method Explorer window

14 Test the Worklist Actions.  Click the Run Worklist Actions Now

icon (I} to run the actions on the data
file.

* The chromatograms and spectra are
not overwritten. New
chromatograms and spectra are
added.
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3 Use workflows, export and print

Task 18. Set up and run a qualitative analysis method using the General workflow

Steps Detailed Instructions Comments

} [ Method Explorer: PFHexercisel.m x Hi@mmmmr:.nuignmnmnmm x

“|[i ® Run Worklist Actions Now ~| (&} | ¥ ~ 0 -| Methodltems~ | (= (34

sz : Two different lists of actions are
. included in a method. The first list

Exract Defined Chromatograms

Extroct (4] i e A 5| of actions (File Open Actions) can
Deconvolute: Resolved Isotope émumh Gémmatuglgrr; h h d f.l - d
rat it

e Generte Compouns s e run when a data file is opened.
Find Compounds by Auto MS/MS . -

| General Find Compounds by Targeted MS/MS The second list of actions
Find Compounds by Molecular Feature

Reports. Find Compounds by Formula 2 (W - - -

E orklist Actions) is run when

Find Compounds E .

e Acsons o be run the method is run.
Extract Defined Chromatograms A

Identify Compounds. Integra pectra

‘Compound Automation Steps

= Worklist Automation E]

Reporting Options -

[ Worklist Actions al

Selected Ranges B

Figure 49  The Worklist Automation > Worklist Actions section in the Method Editor

15 Save the method and close the a Click the Save Method icon in Method
data file without saving results. Editor,
b Click File > Close Data File, and click
No when asked to save results.
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Use workflows, export and print 3

Task 19. Set up and run a method using the GC/Q-TOF Compound
Screening workflow

In this task you set up a qualitative analysis method that contains a list of
analysis actions to run in a specific order. These include extracting and
integrating chromatograms, extracting spectra, searching a library for peak
spectra, generating formulas for spectra and printing an analysis report.

Task 19. Set up and run a method using the GC/Q-TOF Compound Screening workflow

Steps

Detailed Instructions

Comments

1 Open the TIC for the a
MSD_mix_4stds_DG_spl200_03.d
data file.

2 Configure the user interface to .
work with GC data.

3 Make sure thata TIC is extracted. a

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

Click the
MSD_mix_4stds_DG_spl200_03.d
data file in the GC example data file
folder.

Clear the Load result data check box
and click Open.

Follow the instructions in “Task 2.
Configure User Interface for GC/MS
data” on page 12.

+ For this example, select the
GC/Q-TOF Compound Screening
workflow.

In the Method Explorer window, select  *
Chromatogram.

Click the Define Chromatograms

section.

In the Method Editor window, verify

that the chromatogram in the Defined
chromatograms sectionis a TIC. If itis
not, select TIC as the Type. Click the
Change button.
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3 Use workflows, export and print

Task 19. Set up and run a method using the GC/Q-TOF Compound Screening workflow

Steps

Detailed Instructions

Comments

4 Review parameters for the Find by
Chromatogram Deconvolution
algorithm.

5 Review parameters for the ldentify
by Library Search algorithm.

6 Save the method to
iii_GCexercise2, where “jii" are
your initials.

7 Set up the method to automate the
actions when a data file is opened.
List the actions to be performed
when this or another data file is
opened.

Hint: Look under General in the
Method Explorer window

a Click the GC/Q-TOF Compound

Screening > Find by Chromatogram
Deconvolution section in the Method
Explorer window.

Click the Mass Filter tab.

Set the Absolute height value to
13000.

Click the Results tab.

Click the Highlight all compounds
button.

Review the results on each tab.

Click the GC/Q-TOF Compound
Screening > Identify by library
search section in the Method Explorer
window.

Click the Add Library button. Select a
library and click Open.

(optional) Click the Remove Library
button to remove a library if you do not
want to use it.

Review the parameters on each tab.

From the top menu, click Method >
Save As.

Type iii_GCexercise2.

Click the Save button.

In the Method Explorer window, select
General > File Open Actions.
Remove Generate Analysis Report
from the Actions to be run list.
Remove Integrate and Extract Peak
Spectra.

Remove any other actions in the list.
Add Extract Defined Chromatograms.
Add Find Compounds by
Chromatographic Deconvolution.
Add Search Spectral Library for
Compound.

Look at the sections for the
GC/Q-TOF Compound Screening
workflow.

Note the six sections in this
workflow. All of these sections are
duplicates of sections that are
already part of the method explorer.
Note that blue triangles appear in
other sections of Method Explorer.
These indicate that the same
parameter values have been
changed elsewhere as well.

Either the demo.l library or the
NISTO08.I (or other version of the
NIST library) is installed in the
\MassHunter\Library folder.
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Use workflows, export and print 3
Task 19. Set up and run a method using the GC/Q-TOF Compound Screening workflow

Task 19. Set up and run a method using the GC/Q-TOF Compound Screening workflow

Steps Detailed Instructions Comments
8 Test the File Open Actions. + Click the Run ‘File Open’ Actions Now < The chromatograms and spectra are
icon () to run the actions on the data not overwritten. New
file. chromatograms and spectra are
added.
i Agilent MassHunter Qualitative Analysis B.06.00 - GCexercise2.m [=a]f=]

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

(3B FIEE 9o ) P B [B]E][Al L] # & A s He G [B]% 145 & | B [ Nevisstor view | B Compound Detais View

Sort by Data File ~ |l g swmumglﬁﬁlﬁgsﬂ\ﬁﬁll‘g 1|
= T,;:‘fg:i%g;;i:m'm[] Showhide ® Cpd’ 78 File T8 DSource 75 Name V8 Formua V8 Sewrsted 74 RTT# mz 7 Mast
[P, +TIC Seen CiBuilds\Dat=(GCMSD_mix. 4stds_DG._ 5pl200_02.

[@]7\a +BPC Scan
[\ + TCC Scan

2 Co\Builds\Dat\GCIMSD._mix_4stds_DG_spl200 03D Dodecane  Cl2H26
CABuilds\Data\GCIMSD_mix._4stds_DG_spl200_03D Biphenyl  CI12H10

-

CABuilds\Data\GCIMSD_mix._4stds_DG_spl200_03D 4 Chlorobiphenyl ~ C12H9CI
CABuilds\Data\GCIMSD_mix_dstds_DG_spl200_03D Methyl palmitate  C17H3402
o i, ] r

®

pd 4: 4-Chiorobipheny!

2| Cod 5 Methy! palmitate N1 :‘Q@f‘fltlla,‘ﬂe 2 g lie &E%*ﬂ,ﬁ&\m Minutes alia

[F] Matched Sequences 105 |Cpd 1:5.118: +El ECC Scan MSD_mix 4stés DG _spl200_03.D -
o 1

| |

X105 [Cpd 2: Dodecane: +E] ECC Scan MSD_mix_4stds_DG_spl200_03.0

J 5.981
0

[

55 [ 65 7 75 ) 25 $ 95 10 105 1 115
Counis vs. Acquisition Time (min) &

CC/0TOF Coimpoud Soreenion

(2o tlBw ¢ [Ealoc 2 smle]E L%

; (¥) Run File Open Actions Now ~| 3y | 4 =

> | X

Chromatogram Availsble actions *1I' %108 |Cpd 2: Dodecane: +El Compound Spectrum (5.558-5.619 mir) MSD_mix_4stds_DG_spl20.
c 570710

Spectrum - 1 o
iater Extract Defined Chromatograms = - 04 HEL
= Integrate Chramatograms = 1 yy i
= General Integrate and Bxtract Peak Spectra L 054 T i N e P ]

Smooth CF L 851105 -
Bl Opefhore A| Nl | Gonerete Comeoond Resport 0254 ‘ | [15132»1 738

Generat Analysis Repor el UL e b )
File Save Options

%108 |Cpd 3: Biphenyl: +El Compound Spectrum (8.037-8.121 min) MSD_mix_4stds_DG_spl200.

ind Compounds by Fomula 1540777 B
Find Compounds by MRM =i 3 &
2]
- B
| | Actions to be run 1 [tsgo,ﬂﬁ 102 0465 128.0616
c 51.0260 I [C8 Hel+ | [CT0 HaJ+
L
Find Compounds by Ct i 50 60 70 80 80 100 110 120 130 140 150 160 170 180 190 200 210 220
N (K i ] v Counts vs. Mass-to-Charge (miz) -

Figure 50  Results from running worklist actions on the GC/Q-TOF data

9 Save the method to a From the menu, click Method > Save  + If this method is run during a Data
iii_GCexercise2, where “jii" are As. Acquisition worklist, then the
your initials. b Type iii_GCexercise2. Worklist Actions on this tab are

¢ Click Save. executed in the given order.

10 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked to save results.
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3 Use workflows, export and print

Task 20. Export a CEF file

You can export a CEF file containing compound information. This CEF file can
be imported into other programs such as MassHunter Quantitative Analysis
and Mass Profiler Professional. You can also import compounds that were
exported in a CEF file.

Task 20. Export a CEF file

Steps

Detailed Instructions

Comments

1 Openthe

MSD_mix_4stds_DG_spl200_03.d
data file and run the File Open

actions for the method
iii_GCexercise2.m which was b
created in “Task 19. Set up and run

a method using the GC/Q-TOF
Compound Screening

workflow” on page 71. c

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

Click the
MSD_mix_4stds_DG_spl200 03.d
data file in the GC example data file
folder.

Clear the Load result data check box.
Mark the Run ‘File Open’ actions from
selected method check box.

Click the Use current method button
and click Open.

To interactively export the file, click
File > Export > as CEF.

Click the All results button.

Select the location of the export file.
Click OK.

2 Export a CEF file. a
Cc
Export CEF Options
List of opened datsa files:
Export cortents
Only highlighted results
@ Al results
Export destination
One export file per data file:
@ At the location of the data file
*) At specified directory
C:\MassHunter\Data
i export file already exists
%) Overwrite existing export file
@ Auto-generate new export file name
Figure 51  Export CEF Options dialog

=3

box

* If you finished “Task 19. Set up and

run a method using the GC/Q-TOF
Compound Screening workflow” on
page 71, then the current method is
iii_GCexercise2.m. This method is
set up to run the Find Compounds
by Chromatogram Deconvolution
algorithm and then run the Search
Library algorithm on each
compound.

A CEF file is used to export
compounds.
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Task 21. Print an analysis report

Use workflows, export and print 3

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 21. Print an analysis report

Steps

Detailed Instructions

Comments

1 Ifthe
MSD_mix_4stds_DG_spl200_03.d
data file is not loaded, then open
this data file and run the File Open
actions for the method
iii_GCexercise2.m which was
created in “Task 19. Set up and run
a method using the GC/Q-TOF
Compound Screening
workflow” on page 71.

2 Change the analysis report
selections in the method:

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.

a Ifthe program is not open, double-click

the Mass Hunter Qualitative Analysis
icon. Otherwise, click File > Open
Data File.

Click the
MSD_mix_4stds_DG_spl200_03.d
data file in the GC example data file
folder.

Clear the Load result data check box.
Mark the Run ‘File Open’ actions from
selected method check box.

Click the Use current method button
and click Open.

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.

* If you finished “Task 19. Set up and
run a method using the GC/Q-TOF
Compound Screening workflow” on
page 71, then the current method is
iii_GCexercise2.m. This method is
set up to run the Find Compounds
by Chromatogram Deconvolution
algorithm and then run the Search
Library algorithm on each
compound.

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

+ |f some results are not available,
then those results are not included,
even if those results are marked in
this section. For example, if you
have not integrated the
chromatogram, then the peak table
is not included.
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3 Use workflows, export and print

Task 21. Print an analysis report (continued)

Steps

Detailed Instructions

Comments

{ [ Method Explorer: pih_GCexercise2 m

Generate Formulas
Compound Report

7 Chromatogram

+ Spectrum

~ General

File Open Actions

~ Reports

Analysis Report

Compound Report
Commen Reporting Options

+ Find Compounds

+ Find Compounds by Formula

+ Identify Compounds

+ Compound Automation Steps

x ”iueudednor:A.uyqum
i (B) Print Analysis Report ~| (3} | 43 - 4 -| Method Items - | (% [

User chromatograms
Show user chromatograms

[7] With peak tables

[F] With signal to noise results

User specira

[7] Show user spectra
Wiith peak tables
[T With library spectrum
[F] Wiith difference spectrum

Compounds
Show compound chrematograms
[T With peak tables
Show compound spectra
[7] With peak tables

By default, the Method 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 the window.

Figure 52  Analysis Report section in the Method Explorer and Method Editor windows

3 Print the report.

a You can interactively print the reportin

multiple ways:

From the main menu, click File >

Print > Analysis Report.

+ The Runicon () = in the Method
Editor toolbar sometimes allows
you to choose an action from a set
of possible actions. For example, if

From the main toolbar, click the
Printer icon.
Click the Print Analysis Reporticon,
{ ) in the Method Editor toolbar
when the Analysis Report section is
selected.
Right-click the Analysis Report
section in the Method Editor, and
click Print Analysis Report.
From the data file shortcut menu in
the Data Navigator, click Analysis
Report.
Click the Report contents.
Mark the Print report check box and
select a printer.
Mark the Print preview check box.
Click the OK button.

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.
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Use workflows, export and print 3

Task 21. Print an analysis report (continued)

Steps Detailed Instructions Comments

" print Analysis Report ==
List of opened data files
MSD_mix_4stds DG_spi200 03.0 Reror cortots
© Alresults & ] Separate report per dats fle
©) Orly highlighted resuts

Piint report

Print report
Printer name: [ <Default> ™
Frint preview A

Save report

[T Save report as Excel file [ Save report as PDF file

@

C:\MassHurter\repons

Figure 53  Print Analysis Report dialog box

f Review the report.
g Click the Close Print Preview icon in

the toolbar.
1= | = AnalysisReport] - Micresoft Evcel lRIIGCEi=l = ® @ ‘
File Fring Preview o i@
b mest Page a
Zoom Clase Print
Show MRS Preview
il AL
o (= [ rT——
-
Freveew Page 1 of 4 Zsomin 1

Figure 54  Print Preview window with Analysis Report
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3 Use workflows, export and print

Task 22. Print a compound report

Whenever you want to print a compound report, use these instructions.

Task 22. Print a compound report

Step

Detailed Instructions

Comments

1 Ifthe
MSD_mix_4stds_DG_spl200_03.d
data file is not loaded, then open
this data file and run the File Open
actions for the method
iii_GCexercise2.m which was
created in “Task 19. Set up and run
a method using the GC/Q-TOF
Compound Screening
workflow” on page 71.

2 Change some of the selections in
the method for compound reports:
Turn off viewing the MS spectra
zoomed in on special peaks.
Turn off the MS/MS options in
the report.

a Ifthe program is not open, double-click

the Mass Hunter Qualitative Analysis
icon. Otherwise, click File > Open
Data File.

Click the
MSD_mix_4stds_DG_spl200_03.d
data file in the GC example data file
folder.

Clear the Load result data check box.
Mark the Run ‘File Open’ actions from
selected method check box.

Click the Use current method button
and click Open.

In Method Explorer, click Reports >
Compound Report.

Clear the Show MS spectrum check
box.

Clear the Show MS/MS spectrum
check box.

Clear the Show MS/MS peak table
check box.

* If you finished “Task 19. Set up and

run a method using the GC/Q-TOF
Compound Screening workflow” on
page 71, then the current method is
iii_GCexercise2.m. This method is
set up to run the Find Compounds
by Chromatogram Deconvolution
algorithm and then run the Search
Library algorithm on each
compound.

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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Use workflows, export and print 3

Task 22. Print a compound report

Step

Detailed Instructions

Comments

i £} Method Explorer: GCexercise2m

x H 5 Method Editor: Compound Report

+ Worklist Automation

[T] Show predicted isotope match table
Show MS spectrum (zoomed in on special peaks)

1 Export Zoom padding: - 00 + 300 mz
Overlay predicted isctope distribution
Compound spectrum (MS/MS)
[C] Show MS/MS spectrum &[] Show MSIMS peak table A
Library search resutts
[] Show library spectrum [] Show difference spectrum
Figure 55 Compound Report section in the Method Editor

3 (optional) Choose a different
compound report template.

a Inthe Method Explorer window, click

Reports > Common Reporting

Options.

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

GC/Q-TOF Compound Screening & |[i & Print Compound Report = (3} | ¥ ~ ¢ - [
+ Chromatogram Compounds
- Show compound table:
Sort by: Retention time: =
‘General A —_
Sotoder  [nereasng - The Overlay compound chromatograms
! Reports.
. 5
e check box should be cleared for
.
Cor nd Report A -
ol Il e ot GC/Q-TOF data.
Common Reperting Options
Show compound chromatogramls)
%I Find Compounds:
[£] Overlay compound chromatogram(s)
Find Compounds by Formula A
= Compound spectrum (MS)
+| Identify Compounds [F] Show MS spectium & [¥] Show MS peak table
Compound Automation Steps A

+ Several different report templates
are included with the software.

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

: [ Method Explorer: GCexercise2m x HE? Options x
GC/Q-TOF Compound Screening A || ) Print AnalysisReport - | (3 | 9 - 04 - | MethodItems - 34
— & Tenctaes | gions You can use Excel and the Report
= Spectrum A - Designer add-in to customize
Hunter\Report Templates'Qual\B.06.00"en-US\Letts -
Senersl = e oot T 20>t any of the templates that have
phicrocs Report templates -
J— e the extension XLTX. You cannot
Compound Report 4 | [Frusrepon -] customize the acquisition
Common Reporting Options 4| Compound report template: hod
—_— E = Ja method report.
Find Compounds: by Formula A Qualitative methed report template
QuaikativeMethodReport i -
+ Identify Compounds
Acquisition methed report template :
‘Compound Automation Steps A
[AcaVethodReportrac -]
+ Worklist Automation

Figure 56 Common Reporting Options section in the Method Editor
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3 Use workflows, export and print

Task 22. Print a compound report

Step Detailed Instructions Comments
4 Print the report. a Click File > Print > Compound Report + Inthe Print Compound Report dialog
or click the arrow in the Print Analysis box, you can select a different
Reporticon {BI and click Print printer, select to save the reportto a
Compound Report to print the PDF or Excel file, select whether to
compound report. print all results or only the
b Mark the Print preview check box. highlighted results, and whether or
¢ Click OK. Examine the report. not to combine different data files
d Click the Close Print Preview icon. into one report.

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

& = = [@ ationHitsl - Mo S =8 = = X

IS || print Preview @

e [ 7 ) [ Next Page B

|\
Print Page | Zoom Clase Print

Setup [ Show Margins ' preview

Print Zoom Preview
-

Preview: Page 1 of 4 | | Zoomin 1003

Figure 57  Print Preview window with the Compound Report

5 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked if you want to
save the results.
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Work with windows

When you first open the Qualitative Analysis program, you see four windows in the
default layout: Data Navigator, Method Explorer, Chromatogram Results and MS
Spectrum Results. You can switch between the Navigator View and the Compound
Details View.

You can bring up seventeen other windows in the Navigator View using the
View menu:

82

Method Editor - allows you to edit method parameters separated into
different tabs

Spectrum Preview - allows you to quickly scan the spectra in a data file
MS Spectrum Results - shows the MS and MS/MS spectra

Difference Results - shows the difference results after a library search
Deconvolution Results - shows the deconvoluted spectra

Deconvolution Mirror Plot - shows two deconvoluted spectra in mirror
image

UV Spectrum Results - shows the UV spectra - only available for LC/MS data
Integration Peak List - shows the integration results in a table

MS Spectrum Peak List 1 - shows the peak table for the first spectrum
selected

MS Spectrum Peak List 2 - shows the peak table for the second spectrum
selected

MS Actuals - shows acquisition information for the highlighted spectrum

Compound List - shows the compounds that are found using one of the Find
Compounds algorithms

Compound Identification Results - shows the identification information for
the selected compound

Spectrum Identification Results - shows the identification information for
the selected spectra

MS/MS Formula Details - shows a table containing possible formulas
calculated for fragments seen in an MS/MS spectrum

Structure Viewer - shows the structure associated with the current
compound or spectra

Sample Information - shows information about the highlighted data file

Sequence Editor - allows you to edit a method sequence
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You can also display three tool windows which are displayed when you start

using the associated tool:
¢ Formula Calculator
¢ Mass Calculator

¢ Recalibrate

Window Icons in the Main Toolbar

You open and close the windows with these icons on the main toolbar. Additional

icons are available when the MassHunter BioConfirm software is installed.
Commands in the View menu can also be used to open these windows.

Data Navigator

Ba l
i | |T§ @ Method Editor

Method Explorer

UV Spectrum

Chromatogram Results

AR 4 ™

Spectrum MS Spectrum Difference Deconvolution  Deconvolution
Preview Results Results Results Mirror Plot
Integration Peak List | | MS Actuals
MS Spectrum MS Spectrum
Peak List 1 Peak List 2
| Sequence
Compound List ! Editor
05 e & B
Compound Spectrum MS/MS |—| !
Identification Identification Formula Structure Sample
Results Results Details Viewer Information
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Work with result data in Data Navigator

Data Navigator window and tools

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

84

i ¥4 Data Navigator

Sort by Data File

- [7] sulfas_PoshiS.d
=[] User Chromatograms
[@fw +TIC Scan
[ User Spectra
[@ulu +Sean (0.303-0.373 min) Sub
[@lulu +Scan (0.502-0.582 min) Sub
[@]ulu +Sean (0.775-0.838 min) Sub
[@lulu +Sean (1.208-1273 min) Sub
EB cira
lal

[ nces
- [7] sulfas_PosTargetedMSHS.d
=[] User Chromatograms
[, +TIC MSall)

U

(#; Linked Navigation Icon

i % Data Navigator

Sott by Type

" Open Data Files
Pest - 200 - Scan.D
Pest - STD 200 MRM.D
Pest Strawb-01 SFIKED 1 ppb - 1 ul in].D
£)[7] User Chromatograms
Gl + TIC Scan - Pest - 200- Scan D |
#t + TIC MRM (> ) - Pest - 5TD 200 MRM.D
[\ + TIC MRM (>~ - Pest Strawb-01 SPIKED 1 peb - 1
£ [7] User Spectra
[7]alu + Scan (8.300 mir) - Pest - 200 - Scan.D
... Scan (16 906 min) - Pest- 200 Scan.D |

Scan (20.895 min) - Pest - 200 - Scan.D
d Spectra

oo
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When activated (default), highlighting a
chromatogram in Data Navigator also highlights
the corresponding spectra. The corresponding
chromatogram and spectrum graphic results are
also highlighted. Linked Navigation only works if
you have used the Integrate and Extract Peak
Spectra menu item from the Chromatograms
Menu or have run any of the Compounds
algorithms.

Check Mark Tools

Single check mark — Marks check boxes of all
highlighted data.

Dual check marks, one gray — Marks check boxes
of highlighted data and clears the other check
boxes.

Dual check marks — Marks all check boxes.

Chromatograms and spectra are displayed when
their check boxes are marked.



Perform operations on the chromatogram

You can perform the following operations on the whole chromatogram or on a
selected region of the chromatogram by using the menu items:

Action

Menu Item

Change peak labels in chromatogram
Extract a chromatogram

Extract defined chromatograms
Integrate the chromatogram
Integrate and extract peak spectra

Integrate and Deconvolute Peak Spectra

Smooth the chromatogram

Subtract any chromatogram

Calculate Signal-to-Noise

Find compounds from auto MS/MS data

Find compounds from targeted MS/MS
data

Find compounds for MS(1) data
Find compounds for GC/MS data

Find compounds for MRM data
Find compounds by integration results

Find compounds that match specific
formulas

Configuration > Chromatogram Display Options
Chromatograms > Extract Chromatograms
Chromatograms > Extract Defined Chromatograms
Chromatograms > Integrate Chromatogram
Chromatograms > Integrate and Extract Peak Spectra

Chromatograms > Integrate and Deconvolute Peak
Spectra

Chromatograms > Smooth Chromatogram
Chromatograms > Subtract Any Chromatogram
Chromatograms > Calculate Signal-to-Noise
Find > Find Compounds by Auto MS/MS

Find > Find Compounds by Targeted MS/MS

Find > Find Compounds by Molecular Feature

Find > Find Compounds by Chromatogram
Deconvolution

Find > Find Compounds by MRM
Find > Find Compounds by Integration

Find > Find Compounds by Formula
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Select range operations from shortcut menu

When you have selected a chromatographic range, you can also extract a spectrum
and extract a spectrum to background, in addition to the operations mentioned
above and others not mentioned.

1 To access these operations, click the Range Select tool (’H’*) in the
Chromatogram Results toolbar.

2 Click at the point where you want to start the range, drag the cursor over a
range, and release the mouse button.

3 Right-click anywhere in the chromatogram, and click the operation from the
shortcut menu.
Save results to the data file(s)

e Click the Save icon (H), or click File > Save Results.

When you exit the program, it also asks if you want to save the results to the
data file, unless you have turned off this feature (you turn off this feature in the
Message Box Options dialog box)

Perform operations on an MS or MS/MS spectrum

You can perform the following operations on an MS or MS/MS spectrum or on a
selected region of an MS or MS/MS spectrum by using the menu items:

Action Menu ltem

View the m/z, abundance, charge state View > MS Spectrum Peak List 1

and other information about peaks in a

spectrum

Change the spectral peak labels Configuration > MS and MS/MS Spectra Display
Options

Subtract the background spectrum Spectra > Subtract Background Spectrum

Subtract any spectrum Spectra > Subtract Any Spectrum (and then click

another spectrum)

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

Search a database for entries that match Spectra > Search Database for Spectrum Peaks
specific masses in a spectrum
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Action Menu Item

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

Spectra > Search Library for Spectra

Work with chromatographic visual data

Chromatogram Results Window

i A\ Chromatogram Resuls
(2o B W [klaloc 2 =[ClEd s E %% % El = M =)

x107 |+EI TIC Scan Pest - 200 - Scan.D -

DJMWMMMWM

x105 +EI TIC MRM CID@™ (= -> ) Pest - STD 200 MRM.D

r\‘ N A. b ik el () 'lu

3 4 5 [ 7 3 9 10 1 12 13 14 15 16 17 18 19 20 pal
Counts vs. Acguisition Time (min)
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Chromatogram Results Tools

Zoom Tools
in order

TN SRS Y

Select Tools in order

b [E oF

——

One of these tools always
has to be selected.

Work with spectral visual data

MS Spectrum Results Window

Autoscale X-axis and Y-axis
Autoscale X-axis

Autoscale Y-axis

Unzoom

Autoscale Y-axis during Zoom

Linked Y-axis mode

Range Select — \When On, you can draw a range for
chromatogram, for which you can perform actions.

Peak Select — When On, you can select spectrum of an
integrated peak at apex.

Manual Integration — When On, you can integrate
interactively.

Walk Chromatogram — \When On, you can see individual
spectra as you click each point or use the left and right
arrows on the keyboard.

Annotation — When On, you can add image and text
annotations to the chromatograms.

i 1ll MS Spectrum Results

iews Q@ C[Huaoc

o =[] o %)% % ) =

x103

)

+El Scan (9.300 min) Pest - 200 - Scan.D

73.0000 1230000
115.0000
[

157.0000 185.0000

213.1000

256.1000

|.22‘T i 2925000

]

x105
2

0

+El Scan (16.306 min) Pest - 200 - Scan.D

127.1000
\M Wil !

551000 183.1000

2250000 2531000 2810000 309.4000

€ & 100 1o do

160 10 200 20 240 200 200 30 3o 3o 0 3B sl 4o sdo

Counts vs. Mass-to-Charge (miz) -
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MS Spectrum Results Tools

Autoscale X-axis and Y-axis
Zoom Tools
in order Autoscale X-axis
Autoscale Y-axis
ol t |El|§|tajﬁ|Unzoom

Autoscale Y-axis during Zoom

Linked Y-axis mode
Select Tools in order

Range Select — \When On, you can draw a range for
chromatogram, for which you can perform actions

by ol I . .
i |*EII| Ll Annotation — When On, you can add image and text
annotations to the chromatograms

To clear a tool Calipers — When On, you can add a Delta Mass caliper to
selection, click the selected spectrum. In the Deconvolution Results
another tool or icon. window, you can also add an Amino Acid caliper or a
Modifications caliper. See the online Help for more
information.
Workflows

Workflows help you to customize the user interface for your application. Each
workflow loads a different method that has parameters that are appropriate
for that workflow. Also, each workflow loads a different layout; these layouts
include customizing the columns shown in each table. Lastly, four of the
layouts also add a special method editor section which contains copies of the
sections in the method editor that are important for that workflow. Grouping
the features that are used in a specific workflow together makes it easier for
you to customize your method.

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

¢ General

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for LC/MS 89



90

BioConfirm - These workflows are only available if the BioConfirm software
is installed and marked in the User Interface Configuration dialog box.
BioConfirm has several possible workflows, depending on the type of
analysis that you want to do. BioConfirm is used with LC/MS data files.

Chromatogram Peak Survey

Formula Confirmation and Sample Purity
MS Target Compound Screening
GC/Q-TOF Compound Screening

If you are working with GC/MS data, you can select the General workflow or
the GC/Q-TOF Compound Screening workflow. If you are working with LC/MS
data, you can select any of the workflows except for GC Q-TOF Compound
Screening.

Specific Method

Each workflow loads a specific default method with appropriate settings for
that workflow. For example, if you switch to one of the BioConfirm workflows,
the Target data type for the Find Compounds by Molecular Feature algorithm
is set to Large molecules (proteins, oligos). This setting is appropriate for the
BioConfirm workflow but not, by default, for the other workflows.
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Specific Layout

In addition, each workflow loads a specific layout. A layout consists of the
following:

¢ Each window’s position and size

e Which windows are tabbed

¢ Which windows are floating

e Which tabbed window is on top

e Which windows are visible by default

e Whether the status bar is visible

For each plot window (the Chromatogram Results window, the Spectrum

Preview window, the MS Spectrum Results window, the Deconvolution
window and the UV Results window), the following are saved:

¢ Whether or not the graphics are overlaid
¢ Whether or not the Autoscale Y-Axis during Zoom mode is on
¢ Whether or not the Linked Y-Axis mode is on

For each table window, the following are saved
¢ Which columns are visible

* The order of the columns

e The width of each column

* Any filter that has been added to the table (only available for the Compound
List table, the Compound Identification Results table, and the Spectrum
Identification Results window).

Specific section in the Method Explorer and Method Editor

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

Each of the four other workflows changes the sections available in the Method
Explorer. Each new section contains only the Method Editor tabs and sections
that are useful in that workflow. Changing a parameter in the workflow
section also changes the parameter in the corresponding section in the general
Method Editor sections.
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Two tabs are not repeated in the general Method Editor sections. The
Chromatogram Peak Survey Workflow > Spectrum Peak Identification
section and the Chromatogram Peak Survey Workflow > Chromatogram
Extraction > Chromatograms tab are only included in the Chromatogram
Peak Survey workflow. These sections only affect the Chromatogram Peak
Survey algorithm. This algorithm is only used in this workflow, and in the
Chromatogram Peak Survey without Report action and in the
Chromatogram Peak Survey with Analysis Report action.

Workflow methods and layouts

Additional default methods and layouts are provided for each workflow.

Workflow Method Layout Method Editor Section
General default.m Default.xml None
ChromatogramPeak ChromPeakSurvey- Default.xml Chromatogram Peak
Survey Default.m Survey Workflow
Formula SamplePurity- SamplePurity- Formula Confirmation and
Confirmation and Default.m Default.xml Sample Purity Workflow

Sample Purity

MS Target Screening-Default.m
Compound
Screening

GC Q-TOF GC_Q-TOFm
Compound
Screening

Screening-Default.xml

QTOFData.xml

MS Target Compound
Screening Workflow

GC/Q-TOF Compound
Screening

92 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Customize a report template

Please refer to either the online Help for the MassHunter Report Designer
Add-in, the Report Designer Familiarization Guide or the Reporting Training
DVD for detailed information on how to modify a report template. The
following steps give you a quick look at what it means to customize a template.

1 Go to the folder that contains the report templates. By default, this folder is
\MassHunter\Report Templates\ Qual\B.05.00\en-US\Letter. You can select a
different folder in the Method Explorer in the General > Common Reporting
Options > Templates tab.

2 Make a copy of the template which you intend to modify. Right-click the copy
and click Properties. If necessary, clear the Read-only check box. Then,
right-click the copy and click Open from the shortcut menu.
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Opening the template this way lets Excel know that this file is a template file.
When the template is open, you can modify headers and footers and add,
remove or move parameter columns. Refer to the online Help for more
information. All Qualitative Analysis templates are marked Read-only. You
change this property before you edit a template.

Many templates are installed with the Qualitative Analysis program. Refer
to the Qualitative Analysis online Help for more information about the
content of each report template.
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Customize a report template
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3 Make the changes you want to make.

For more information on how to modify a template, see either the online

Help for

the MassHunter Report Designer add-in, or the Agilent

MassHunter Reporting - Training DVD.
4 To save the new template, either click Save or click Save As > Other Formats

from the

Microsoft Office button.

b5 Type an identifying name, and click Save.

Save as type:

9

Excel Template (*.xlt)
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