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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.05.00 Service Pack 1

The GC/Q-TOF Compound Screening workflow is available.

The Qualitative Analysis program supports GC/Q-TOF data.
Some of the algorithms that can be used with GC/Q-TOF data
are the Find Compounds by Chromatogram Deconvolution,
Find Compounds by Targeted MS/MS algorithm, the Find
Compounds by Formula algorithm, and the Generate
Formulas from MS Peaks algorithm.

You can generate formulas from MS peaks for an entire MS
user spectrum.

The software supports Indexed Data Access (IDA) which
improves the performance of Find by Chromatogram
Deconvolution.

The Agile integrator is updated.
A script is added to extract all non-MS chromatograms.
A script is added to extract all instrument curves.

You can now export a CEF file containing accurate mass
information.

in B05.00 (Qualitative Analysis)

Qualitative Analysis is supported on Windows 7 Professional
(64 bit) only.

Reviewing of compound results is faster.
Extracting MS profile spectra and EIC is faster.
Extracting multiple MS EIC (centroid and profile) is faster.

Finding compounds using the Find by Formula algorithm is
faster.

You can manually extract a Find by Formula compound.

You can specify in the method how many compounds to
report for each compound.

You can specify in the method to automatically increase the
number of matches reported for isomeric compounds.
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* You can specify in the method to only generate compounds
for matched formulas.

* You can specify to give a warning or error for a Find by
Formula compound if the Score is less than the entered
value.

* You can specify to give a warning or error for a Find by
Formula compound if a second ion is expected and not
found, and the abundance of the second ion is supposed to
be greater than or equal to the value entered.

¢ You can specify the contribution to the overall Score that the
Retention time score makes.

¢ You can specify to use both the MS spectrum with a
background spectrum subtracted and the MS spectrum with
no background spectrum subtracted. The best result is
returned.

* You can either export only the highlighted results or all
results when exporting a CEF file.

¢ You can extract an MS/MS spectrum either for each collision
energy or an average MS/MS spectrum for all collision
energies.

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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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide for GC/MS

Exercise 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 17

Task 5. Change window layouts 18

Task 6. Extract chromatograms 20

Task 7. Interactively integrate a GC/MS chromatogram 22
Task 8. Calculate System Suitability values 27

Task 9. Extract spectra from a chromatogram 30
Task 10. Add annotations 39

Task 11. Add a mass caliper 43

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

1 Open the Qualitative Analysis
program.

a Double-click the Agilent MassHunter + The Pest - 200 - Scan.d file contains
Qualitative Analysis B.05.00 icon MS data, and the Pest - STD 200

Open the data files, Pest - 200 -
Scan.d, Pest - STD 200 MRM.d,
Pest Strawb-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.

k]
Fu]

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

Make sure that the Use current

method button is clicked. o T
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 16. Save results” on

page 60 for instructions on how oo

to save results. & Filorame  “MSD_mox_deds_DG_spii00_03.0° “Pest - 200+ 5 » Opan
Make sure that the Run ‘File =t Radye Doiaid u CI’:

Open’ actions from selected Cotens
method check box is clear.

Sample Information
Samgle Nome
& Use current mathod User Name
Load result data e —

Fum File Open’ acsions feom Descrigtion
selecied method

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

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

1

Steps

Detailed Instructions

Comments

Cc

1 ppb - 1 ul inj.d and

MSD_mix_4stds_DB_spl200_03.d.

Click Open.
All four data files are d

Data Navigator window, and 1 to 3
chromatograms are displayed in the .
Chromatogram Results windnwy,

Click the List Mode icon

Press and hold the Shift key while you
click Pest - 200 - Scan.d, Pest - STD
200 MRM.d, Pest Strawb-01 SPIKED

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

* What you see in the main window

at this point depends on the

method, layout, display and plot
settings used before you opened
these files.

When you click the List Mode icon,

the background of the icon changes

to orange.

isplayed in the

in the

Chromatogram Results toolbar.

i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Confiquration Toels Help

jBgdHBgh-MEFEa

[Gales[H]m: & | &)

ig m
i ¥4 Data Navigator

Sort by Data File

=[] MSD_mix_4stds_DG_spl200_030
=[] User Chromatograms

"~ o I

- [ Pest
=[] User Chromatograms

EZY- TIC Scan

(] 4
= [#] Pest - STD 200 MRM.D
=[] User Chromatograms
I, TIC MRM (< ->*)

m

2| BEAleu]w 1o &b G
x

i /\ Chromatogram Results

iz o tlGEMC[HAOC

2 x| e

A 2% 2 [B]% % ] s Minues
A

%107

1
0.5
0.

+EI TIC Scan MSD_mix_éstds_DG_spl200 03D 4

]

+EI TIC Scan Pest- 200- Scan D

1
05
0

i 4 5 & 1 3

S 1 1 12 B 1 5
Counts vs. Acquisition Time (min)

& Compound List /\ Ch Results [

tion Results |

HEL

; [EkMethod Explorer: GC_QTOF.m

% GC/Q-TOF Compound Screening

F! Chromatogram

: (¥) Integrate Chromatogram +| (3} | 43+ & | Meth

; 111 M5 Spectrum Resuls
je w3l BeleElaloc

x

bd Ttems » | (2

1 =[] []

Integrator | Sutability | Peak Fiters | Resuts|

Integrator selection

[intsarate (M)

Integrate (MSIMS)
Integrate (V)

Integrate (GC)

Integrate (ADC)

Smooth

Exclude Mass(es)
Calculste Signahto-Noise
Define Chromatograms
Adiust Delay Time
Extraction Data Format

4 Spectrum

m

[gle

Maximum Number of

List Panes icon

Display Options icon close this window.

You click the X button to |

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 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.

12 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis

Task 2. Configure User Interface for GC

1

Steps Detailed Instructions

Comments

3 If you have a GC/QQQ, configure a
the user interface to show
GC/QQQ features only. b

Click Configuration > User Interface

Configuration.

Under Separation types, only mark the

GC check box.

¢ Ifyou have a GC/QQQ instrument,
then under lonization type, mark the EI
or other “hard” ionization technique
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

MS levels
MS (any)

MS/MS (QQQ. Q-TOF)

lorization type
El or other “hard” ionization technigue

Cl, APCI, ES|, MALDI or other "soft”
I ionization technique: 4

Non-MS detectors

Euw A
[140C A

Optional software features

] Peptide Sequence Editor A

Other
Show advanced parameters

|

Figure 3 Configuring the user interface to use with GC/QQQ data

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

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

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS
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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.
Task 3. Zoom in and out of the chromatogram
Steps Detailed Instructions Comments
1 Practice zoomingin and out of only a Clear the check boxes in the Data + Ifaline is not checked in the Data
one of the three chromatograms Navigator window for the Navigator window, that information
(both x and y axes). chromatograms you want to hide. is not displayed in any other
Hide the others. b Click the right mouse button and drag window in the Qualitative Analysis
Zoom in twice on last peak. over an area on the last peak. program. You simply mark the check
Zoom in one more time Make sure that the Autoscale Y-axis box for that information in the Data
autoscaling the y-axis. during Zoom icon, [§]. is not selected Navigator window, and the
Zoom out once to the previous for this step. information is displayed in the other
zoom position. ¢ Repeatstep b. windows again.
Completely zoom out to the d Click the Autoscale Y-axis during * You can also use these zoom
original chromatogram. Zoom icon, ,in the toolbar. features on spectra in the Spectrum
e Click the right mouse button again and Preview window, the MS Spectrum
drag over an area of the last peak for Results window and the Difference
the third time. Results window.
The Quality Analysis program » Aselected icon has an orange
automatically scales the y-axis to the background color.
largest point in the range.
f Click the Unzoom icon Sl to undo the
last zoom operation.
You can undo the last fifteen zoom
operations.
g Click the Autoscale X-axis and Y-axis
icon ¥ to zoom out completely.
Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS 15



1 Learn basics of qualitative analysis

Task 3. Zoom in and out of the chromatogram (continued)

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

top towards the bottom of the y-axis
values.

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

0,375
0.35

the y-axis values.
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Learn basics of qualitative analysis 1

Task 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. a In Data Navigator mark the check » When you set an anchor for a
Show all chromatograms. boxes for the chromatograms you hid chromatogram, an anchor icon
Make sure the chromatogram in the previous task. appears in the Data Navigator
viewing listis set to 1. b Make sure the maximum number of window next to the name of the
In the Chromatogram Results panes is set to 1 in the Chromatogram anchored chromatogram.
window, select the second TIC. Results window. + Two chromatograms appear in the
Anchor this TIC. ¢ Inthe Chromatogram Results window, Chromatogram Results window
Scroll through the select the second TIC. after you anchor one even though
chromatograms. d Right-click inside the chromatogram, the viewing list says 1. This now
Clear the anchor. and click Set Anchor. means you view one chromatogram
e Use the scroll bar in the in addition to the anchored
Chromatogram Results window to chromatogram.
scroll through the list of * You can also right-click the
chromatograms. The second TIC stays chromatogram and click Clear
visible always as the first Anchor in the shortcut menu.
chromatogram.
f Click Chromatograms > Clear Anchor.
i /\ Chromatogram Resuits x
HE RS \e_@wng!&wo o 1 ww_ﬂ,mf:%%ﬁ:@.\ &= Minutes =l

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

1 E
DSWM&MW\
0

%107 +EI TIC Scan MSD_mix_4stds_DG_spl200_03.0

0 |

3 4 5 6 7 3 9 10 1 12 13 14 15 16 17 18 19 20 pal
Counts vs. Acguisition Time (min) s

Figure b Anchored TIC in the Chromatogram Results window

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS
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1 Learn basics of qualitative analysis

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

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

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

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

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

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

+ To display the repositioning tools, drag
the window over one of the other
windows. When one window is
overlapped with another, the program
displays several layout tools, as shown
in Figure 6.

Figure 6

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

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

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

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

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

Window repositioning tools

18 Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Learn basics of qualitative analysis 1

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.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS 19



1 Learn basics of qualitative analysis

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.

a Inthe Data Navigator window, clear * You can also extract
the check boxes for the data files chromatograms in one of the
except for Pest - 200 Scan.d. following ways:

b Open the Extract Chromatograms Right-click inside the
dialog box, using the option below or chromatogram, and click Extract
one of the options to the right: Chromatograms.

Click Chromatograms > Extract From Data Navigator, highlight
Chromatograms. the TIC Scan for

¢ In the List of opened data files, click sulfas_PosMS.d, then right-click
Pest - 200 - Scan.d. TIC Scan and click Extract

d In the Type list box, select EIC. Chromatograms.

e Inthe m/z value(s) field, type * You can use an MS level of either
129.000, 414.200 All or MS.

f If necessary, clear the Merge multiple - Note that you can also choose to
masses into one chromatogram check have the extracted chromatogram
box to merge the EICs. automatically integrated after

g Click OK. extraction.

h Setthe Maximum number of list * You can also extract a
panes to 3 in the Chromatogram chromatogram from a mass
Results toolbar. spectrum.

Extract Chromatograms (B
List of opened data files
g ) W & L

A WS Chromatogram | Advanced | Excluded Masses|

MS level: Al - Polarity: |Posiive v |A

miz of interest: Any

miz value(s): W

[T] Merge multiple masses into one chromatogram

m r
Caes

Figure 7

The Extract Chromatograms dialog box
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Learn basics of qualitative analysis 1
Task 6. Extract chromatograms (continued)
Steps Detailed Instructions Comments
i /\ Chromatogram Results
i2o sl EyC[saoc 3 - [e]Ea s R]% % E S
x107 |+EI TIC Scan Pest - 200 - Scan.D
1
2 AWMW
x10€ +El EIC(129.0000) Scan Pest - 200 - Scan.D
14z
05 [[L
%103 +EI EIC(414.2000) Scan Pest- 200- Scan.D
2 k\
$ 1 5 €& 7 & § f 1 12 13 1 1® 1 17 18 1B 2 2
Counts vs. Acquisition Time (min)
Figure 8 Merged extracted ion chromatograms (EICs) compared to the
original TIC
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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

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

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

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

2 Display only two chromatograms at  *
the same time.

i /A Chromatogram Resulis x

i e 3 QB HIC Al e 3 -[H]E A LR % R E
%107 |+El TIC Scan Pest - 200 - Scan.D
2.431 4007 9.335 11578 16.858

14536 o 20 145 o

i SR
X108 +E1 EIC(129.0000) Scan Pest - 200 - Sean.D
1«‘L
0

x103 +E| EIC(414.2000) Scan Pest - 200 - Scan.D
' S‘HL ]L L
0
3 4 5 [ 7 8 9 N 12 13 14 15 16 17 18 19 20 2
Counts vs. Acguisition Time (min)

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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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.
{ [ Method Editor: Integrate (MS) x
i (W) Integrate Chromatogram =| (3} | ) » &4 -| Method Items » | =
| Integrator | Suitabilty | 4 Peak Fiters | Resuts
Fiter on
Pezk height @ Pesk arez
10000]  counts
- of largest peak
Areafiters
[7] Absolute area = 10000  counts
Relative area = {000 % of largest peak
Maximum number of peaks
Limit (by height) to the largest A 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 -
ie e 30 B W ¥ [Aalo e 3 ocI[b]E A K2R % % 5=

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

3335

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

J L

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

3 4 5 & 7 [:3 9 0 1 12 13 14 15 1 17 18 19 20 2

Counts vs. Acquisition Time (min)

Figure 11  Integrated TIC Scan chromatogram when limiting the number of peaks

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS 23
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Task 7. Interactively integrate a chromatogram (GC/MS) (continued)

Steps

Detailed Instructions

Comments

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

b

c
d

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

8352

A

7316

o

05 /\
58 53 6 61 62 63 64 65 66 67 68 69 7 71 72 73 74 75 76 77 78 79 & 81 82 83 84 85
Counts vs. Acquisition Time (min) -
Figure 12  Integrated MRM chromatograms

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

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

Select MS/MS (GC) as the Integrator.

Click the Peak Filters tab.

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

Type 20000 as the Absolute height.

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

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

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

* Note the blue triangle that appears
when you change a setting from the
value saved in the current method.
When you save the method, the
triangles disappear.
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Task 7. Interactively integrate a chromatogram (GC/MS) (continued)

Steps Detailed Instructions Comments

i (B} Integrate Chromatogram ~| ¢34 | ¥~ (4 -| MethodTtems ~ | (=

A Integrator | Suitabity | £ Peak Fiters -

Filter an

i [ Method Editor: Integrate (MSMS) H

© Peak height A Peak area
Height fiters
[¥] Absolute height A  >= 20000 counts
[ Relative height >= 5000 % of largest peak

Maimum number of peaks
[T Limit (by height) to the largest 100

Figure 13  Peak Filters tab with Absolute height marked

7 Reintegrate the chromatogram g Click the {E} * button on the Method + Note that only the largest peaks are
Editor toolbar. now integrated.
i /1 Chromatogram Results x
iae t QE4 ¢xla 00 2 x[e]a oS R% % = Moo e

x10% +EIFIC{414 2000) Sean Pest - 200 - Scan D - The Smaller peaks at 6'2

& minutes and 6.8 minutes are
not included in the
integration results any longer

x10% [+EITIC MRM CIDE [ > *) Pest - STD 200 MRM I

2 e because the absolute height
s o ||\ S0 ¢ ! for each of these peaks is
s A BA A lower than 20000 counts.

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

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

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

e Close the Method Editor window.
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1 Learn basics of qualitative analysis

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

Steps Detailed Instructions Comments
9 Delete all chromatograms except ~ a Under User Chromatograms in the * When you use the Clear Results
the original. Delete the integration Data Navigator window, highlight all command, the chromatograms are
results 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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Learn basics of qualitative analysis

Task 8. Calculate System Suitability values

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 a Mark the check box next to the + For the General workflow, the
MSD_mix_4stds_DB_spl200_03.d MSD_mix_4stds_DB_spl200_03.d integration uses the General
and Pest - 200 - Scan.d data file in the Data Navigator window. Integrator, because that is the
chromatogram and using any of the b Integrate the TIC Scan for these two integrator selected in the method
options listed at right. files, using any of the following default.m. For the GC/Q-TOF
options. Compound Screening workflow, the

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.

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 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. * Click the Integrate Chromatogram
icon (¥ on the Method Editor toolbar
to integrate using the new setting.
4 View the system suitability a Click View > Integration Peak List. + The system suitability calculations
calculations. b Right-click the header of the Peaks are included in the Integration Peak
Open the Integration Peak List window and click Floating. List table.
window. ¢ Right-click the column header of any » These values include k', Tailing
Review the values for the noise column that you do not want to see factor, Plates, Plates/M, and
region, and calculate the and click Remove Column. Symmetry.
signal-to-noise ratio for the d Right-click any column header and * You can also enable system
integrated peaks. click Add/Remove Columns to change suitability calculations for an MS,
the columns that are visible. 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
e Y 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
5 Restore the settings for the default a To cancel your changes and restore * When you click the Floating
method, and close the Method the values from the default method, command in the shortcut menu the
Editor window and the Integration click the Restore to last saved values second time, the Integration Peak
Peak List window. from file icon 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

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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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 Out icon, [*.B in the
Chromatogram Results toolbar.

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

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

On avalley near 5.1 min., extract the
spectrum.

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

Zoom into the region between 14 and
15 min.

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

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

* When you zoom, make sure the

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

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

Double-click the data point in the
chromatogram.

Click the data point in the
chromatogram, then right-click
anywhere in the chromatogram.
Click Extract MS Spectrum. The
Extract Spectrum dialog box is
displayed. Make sure the 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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Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments
.Ewmmuu Quahtative Anslysis BO5.00 - GC_QTORm l?='ﬁ|m‘
I Rile Edt View Find ldenbly Chromatogiams Speclra Method Wizads Acbor Canligurabon Tools Help
DS W G A E - R [R]E [A]Eh] e s kG GG HR &
2 T ata Navigeies x é,lf_\,:wnuy ) ) . x
[ st by Dot Fim e sz Qs EHaloc 1= [FlLA KL% MBS e « licdh

x10% [+BTIC MAM CIDE™ (< -5 =) Pest - STD 200 MRMD

e b

" . 3 i
= |#]Pest - STD 200 MRM.D 25 | ||
=[] User Chromatogr aos. 2 l
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||l|
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£ |5 Method Exploe: GC_UTOF.m
! BL{Q-TUF Lompound Screening
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| Imegrmte () | |
Integate (MEMS) o

X10% 0 MM (5,159 min) CIDE™ (1100000 -5 =) Pest- STD 200 MAM.D

Ilegeale (G 2107 +& MRMT (5707 men) CIDE™ (1100000 <> =) Pest - 5T0 200 MAM.D

nbegale (G

el J
1

Exchuin Mass{ms)

Calculate Signal-t-Noise x10 " [+F3 MRAEY (14 308 min) CIDE™ (341 0000 -» =) Peat - STD 200 MRM O

Uehine Chiomatug sms.

Extrachon Data Format

1550000
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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 a Click the Spectrum Preview icon,

valley at 14.35 minutes of the Pest -

- STD 200 MRM.d data file. b On avalley near 14.3 minutes extract a
Bring up Spectrum Preview. spectrum.
Extract a spectrum from the ¢ 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.

e Close the Spectrum Preview window.

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. d

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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Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments

i /\ Chromatogram Results x

(2o 3 QEE CIEAD e 1o [HlE b LT % B B = M vl

x105 +El TIC MRM CID@™ (™ -> ) Pest- STD 200 MRM.D =
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x10% +El MRM:1 (5.199 min) CID&* (110.0000 -> =) Pest - STD 200 MRM.D

|

x107 +El MRM:1 (5.107 min) CID@&™ (110.0000 -> =) Pest - STD 200 MRM.D

J

x107 +E MRM:1 (14 308 min) CID@™ (341.0000 -> =) Pest - STD 200 MRM.D

J 155.]}000
]

x103 +El MRM:2 (14 311 min) CID@ (160.0000 -> <} Pest - STD 200 MRM.D

o |
x107 |+El MRM:1 (14.260 min) CID@" (341.0000-> ) Pest - STD 200 MRM.D
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Counts vs. Mass-to-Charge (miz)

Figure 20 Chromatogram Results and MS Spectrum Results windows

4 Extract a spectrum that averages a Clickthe 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.
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Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments
£ [ Chromatogsen el x
pEaoc ¢ x[Clis s L% AP S o s ik

x10% |61 TIC MAM CIDE™ [~ -5 =) Peat - ST0 200 MAMD
I 14406

: |
: J \\

.-

Wis 2

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

1405 141 L ¥ 143 1w Ic“ . 'iilﬁ us : 1455 ue 1465 ui s ua 14.85 49 1495 4
£ il M5 Spectsem Felts ' ®
e e 30 B9[] a 0 e T ][] a6 A B =8

x107 o] MAM 1 (14 308 min) CIDE™ (2410000 -3 =) Peat - STD 200 MRM D
el 155.pa0
54 | |
o | |
|
: i
3| ! !
: | |
105 «FI MRS 2 (14 311 min) CIDE™ (1860 D00 -3 ) Pest - STD 200 MRM D
3
A
1
B T T B R R R R T R R
(Counts v Mass-in-Charge (mz)
Figure21  Chromatogram Results and MS Spectrum Results showing two averaged spectra
5 Extract spectra that average the a Click the Zoom Quticon, A, in the
ranges of peaks at 5.2 minutes and Chromatogram Results toolbar.
at 14.3 minutes together for the b Press the Ctrl key. step 4.

Pest - STD 200 MRM.d data file.
Hint: Use the Range Select icon
and the Ctrl key to select the
Peak 1 range taken from the
halfway point.

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

¢ Click 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.

+ 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
i\ Chomeiopom et - - - ® The first spectrum has transitions
—;%@l‘:_‘f.d OC. — e — from both time ranges. The second
1 spectrum only has one time range
’ because the 160.00 -> ** transition is
N bust = not present in the peak at 5.2
- Bl L bEE PR o] Y minutes.
LA 0 P T . . T B I
: 1l1 M5 Spectrum Hems x

ERE TS q@wzussoo

2 -mj]'r_]ﬁumj%&.h.

=l g

%103 | +B1 MFMCT (51528 220 14 27214 326 min, 71 Seans) CIDE™ (19

00000, 3470000 -3 ) Pest - ST 2

00 MAM O

w10% [<EI MRMZ (147

4 min. § Scans) CIDE™ (1860.0000 <> =]

) Pest - 5TD 200 MAM O

133.0000

B5 70 75 B0 85 %0 85 10 W8 0 15

Figure 22

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.

120 18 1 138 1
Counts va. Mass-to-Charge {m/z) -

ths 1 155 10 W5 1O 15 1A

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 Selecticon, 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.

Two averaged spectra from two different ranges in the chromatogram

* 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

o by Dat Fie

|1 User Spectra
[l Backgriund Spectia "
1Pl Compounds 1T 1|0 T T AR 1
7] Matichnd Seusnce pE
2 [ Pest- 200 - StanD ¥ 3 4 1
=4[] User Chrematograsns.
i+ TIC S2en 4 | |
| Uner Epectra 1 1
[ Bechazuund Speciia z ez 1 (T
|| Compeunds Al [ J. ” |
7] Malched Sequenes 0 - — 1
=[] Peat - STD 200 MAM.D E M 12 13 W 5 % i 18 @ X A |
=[] User Chiomstogr s, Acguisition Time (rin) -
- T a
ok [F] U Spmciin
1kl + MAM:Y (51795 223 mii} (110:0000 -5 ) Sub B I M
[ Barirgenund Speeirn ik ool A S == -
Elcorcmns A Pask Soscom oo /M) | Pek Lo | Pk Pt | g S | 193 <61 MR 1 (5175:6773 16 Scare) GO (1100080 > Pt -
] Matched Semences L = | R 28
7 At spen of pesk 26
8 Avernge seana 3 n % of peak hesgtt 24
TOF specira 22
[¥] Exclude if sbove. 0o % of setursticn -
@ In the miz ranges wed in the chromatogeam i
O Avvbees 18
£ In these miz ranges 100 0000-2000 0000 i 14
[] Never retum an ampy spectrus 12
Pash spactrum background i
MM (Rverage of specir o pesk stat and ond -|a =
— E 0E
T 0000 |
Y TR a4
oz
X 64,0000

B O @ ve e e e Zo 2R
Counts vs. Mass-to-Charge (miz)

Figure 23  Peak spectra with a background peak spectrum subtracted
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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

The peak spectra that you extracted
manually in the previous step is
deleted automatically because by

Extract Peak Spectra. default the Clear previous peak
spectra check box is marked in the
Chromatograms > Integrate
(MS/MS) > Results tab.
.Ewwwmm‘mnm.m I l?m@‘
i File Edit View Find ldenbfy Chromatograms Specira Method Wizards Actoms Configurabon Took Help
A W= W R e A Y I3 7 [ TS e S R A
£.E Ot Maiguter x|l N— — i
| Sort by Dt Fie =l 1 = | | Mintes =
= |1 Pest- STD 200 MRM.D -IF ..-LIEE@%_&R\ =~ =)
=[] User Chiamatogr s Pest - STO 200 MRM.D
CY - TC ik - | " = J qmy
[Ty —ry i
AT = MM (205 i
= x‘ 6 Bz | | sz i
I L A, L
3 4 5 . ol o D " n 12 3 i 5 % W 18 12 n s
Courts v! Aogusibon Tl-—\? {mini)
i L] Method Editor: Extract (MSMS) | [£1ly S Spectrum Reauts %
(B} Extract Pesk Spectmum =| (34 | 47 0 | Methodbems= | (- g [} 2 & :-Q_@&:\{[ﬂa a e o]
A Peak Specinem Ediacion MS/MS) I’\enk.Locmm Pesk Fiters |Chuge State | w104 |<E1 MM 1 (38557 93 5 Scans) CHME™ (106 0000 <> ™) Fest = | 2
333 3 354 Spactm i inchude Z 10000
% Malhod Explone: GC_UT0F.m x M spe of peak 15
TR ™ & Avernge seana 3 10 % of peak hasght ?2‘
TOF gpecta i
i Ghrommel 7 Exclude if sbeve 100 % efsatursticn =
= # In the miz ranges wsed in the chromatogram 1
Extract (M3} Sewwhaes J::
:mwﬂ:m_ Al U S X105 EI MM (5 178.5 229 min, 14 Seana) CIDE™ (1100000 > =) Beat
acbion Uiala Formal
e L 7] Never retum an emety spactrum 25,
| Reports Pask spactnm background 211
s i WSS [Rreage ol s -la -
Find o R Tima range 14
Tdentily Cumpuurds. 054
0 24 0000
Sompennd Ausomation Shes ® W0 120 140 10 160 200 20 200 20
- Ceunts vs_ Masa-1o-Charge (miz)
Figure 24  Integrate and Extract Peak Spectra

8 Remove the integration results and
the peak spectra.

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

b Click Chromatograms > Clear Results
> Include 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
¢ 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 Select the 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 youwant ~ « 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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Task 10. Add an annotation (continued)

Steps Detailed Instructions Comments
Add/Edit Text Annotstion @ i [\ Chromatogram fesults *
Dopetes id et OEH ¢ x| 0 e 1 xlel DA 0[5 [F]%6 A | 2 Minue =i
Tl Thve fid pai -« A " -
|5 b
- . S0 _mux_sstds_0G_spl200_030
(Press Cirl=Enter or Alt=Enter 1o 8dd & new line)
Teoct codor: [ Cadetfioe - A A N
Orientation: [ - degrees B
Font snibe: (Aot~ Fert size: 0 - &
- .7 920
Annotation hpe -
@ Anchared N
] Show poiter = 582
Porter properes ;
oo EGETETEN - A B
Pattern _— & j-"l 400 o
eight: —_— o M
Poinier hes: | e = = : 5 ! P e Pt Ty Tm?[-.n] h e " !
PFuantes b locabon (he 2, y valos wing the dats diaplayed)
x 55545 win
Y- 2580545, 25 (sbundance)
Ut It coeace of Bhe: aevctntion (e 2, y value wsieg the doln doglayed)
* = ma The Annotate Toolbar is only available when the Annotate tool is
Y. 415005527 (sbundance)
o selected.
Upper left comer of the arnctation relative io the upper left comer of the canvas:
Felntive X (%) {% caleukated using xy
wvahues from the canvas )
Felatve Y (%),
Ok ][ Camel
Figure 26  Add/Edit Text Annotation dialog box and the Chromatogram Results window

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

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.

* 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.
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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
Anchored as
044 T y
03
B Eluiciet ;i %
| e Tl T
— o
el 55 11 65 ¥ 75 1] a5 ] 95 0 105 ] 1ns
Jeight — Counts vs, Acguisition Time {min)

Printer ke

Pointes head locafion (the . y value using the data displmyed)

®

Upper left comes of the arnctation {the ¥, y valus wing the data daplayed)

% 521 mn
Y. 68103471 (sbundance)
@[Flostns | A
Uppes left eormer of the arnctation relative i the cpper leh ecenar of the cameas
Relnve X (%) B0 1307188542488 {% eabeulated using xy
N walues from the canvas )
Relaive Y (%), A7U33BIEIRLEAT

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
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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 16. Save results” on page 60.
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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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

(1L )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
(E) 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.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS 43



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 Point to Point | 75 9%, 3¢ |
Start X; 85.1014 mz End X 91.0547 mz

5 55 mun, 7 Seans) ML)

sds_DNG_spl300_03 00

==t T - A ] of 9
Orientation degrees 5
0 ! '
Font style: (Bod  ~|& Fontsize: 10 ~A
=104 +E Scon (8,007-8.044, 8,085-8.118 min, 1 Scans) MSD_mix_4ssds DG _spl200 030
2
==
o | i i ' | ' = i ' ' = 1 =
65 n ™ =m E-] 20 % 00 e} 10 1% Rrit) 18 130

Conrts ve. Mass-lo-Charge (miz) -

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 16.
b Click the Range Select tool. Save results” on page 60.
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Task 12.

Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide for GC/MS

@ o ¢ - Exercise 2
Find and identify

Task 12. Find compounds by chromatogram deconvolution 45

Task 13. Identify compounds using the Search Library algorithm 49
Task 14. Find compounds by MRM (MRM only) 52

Task 15. Generate formulas and search library for peak spectra 55
Task 16. Save results 60

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.

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.

Agilent Technologies 15



2 Find and identify

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

a Ifthe program is not open, double-click
the Mass Hunter Qualitative Analysis

1 Open the TIC for the
MSD_mix_4stds_DG_spl200_03.d

data file. icon. Otherwise, click File > Open
Data File.
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.
; f\ Chromatogram Results x
i e 3 lQBl & [E]alo o 2 [|[e]E b e[ % % B s Mine )

%107 |+EI TIC Scan MSD_mix_4stds_DG_spl200_03.0

14
034

064
044
024

ol

7 75 8 85 3 95 0 105 1 15
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.
work with GC data. Configure User Interface for GC/MS
data” on page 12.

+ The Find Compounds by

Chromatogram Deconvolution
algorithm works with both GC/QQQ
and GC/Q-TOF data files.

+ For these examples, load the

GC/Q-TOF Compound Screening
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.

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

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

* 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.

[k Method Explorer: GC_QTOF.m

A

| 6C/Q-TOF Compound Screening

Find C by Ch

i (¥} Find Compounds by Chromategram Deconvolution ~| ¢} | ¥ «

i

Generate Formulas

Compound Report

m

[Find by CI D & || A setincs [vass Fters | Compound iters | Resuts|
Find by Targeted MSINS Resolution

Find by Formula A RT window size factor 100.00.
Idenify by Libeary Search ry

Peak fitter:
Excluded miz: 2

command.

example: 46,48
! Chromatogram Spectrum peak threshold | .00
Integrate (MS) SNR threshold WA
Integrate (MS/MS)
Integrate (GC) Extraction window!
Smooth Left m'z delta 100.0000 Right m/z delta: 100.0000
Exclude Mass(es) mzdelmunits: [pPM <]
Calculate Signal-to-Noise PP
Define Chromatograms [F] Use base peak shape
[Siiachcn Dei Pormet Sharpness threshold 2500
7 Spectrum
+ General Adl
Figure 30  Settings tab in the Find by Chromatogram Deconvolution sec-
tion
e Click the Results tab. + The Qualitative Analysis program
f Mark the Extract EIC, Extract ECC, finds 4 compounds under these
Extract cleaned spectrum and Extract conditions.
raw spectrum check boxes. If the data file is not indexed, it can
g Click {p_: to run the Find Compounds take a long time when you run this
by Chromatogram Deconvolution algorithm.
algorithm on the data file.
h Click the View > Compound List
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2 Find and identify

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

Step

Detailed Instructions

Comments

4 Examine the compounds. See a

Figure 31 on page 48.

Select 2 in the Maximum number of

list panes box in the MS Spectrum

Results toolbar.

b Click the Hide Empty 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.

Agilent MassHunter Qualitative Analysis B.05.00 - GC_QTOF.m =

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

W e HEE - [EREE A e R [@e ke R

: ¥ Data Navigator x Compound List x

Sort by Data File - [ A Ity Show Columns | [51 | Gfff Seff | @, o

(] MSD_mix_4stds_DG_spl200_03.0 - .

G ] Lser Chvomaiograms ShowHide Cpd ¥ File ‘¥ RT ¥ mz ¥ Polaiy ¥ lons ¥  Heighh ¥  Aea ¥ Algorithm -

[ +TIC Scan [l 1| CiMassHunt| 5581 | Positive| 23| 1000130 3510076 Find by Chromatogram D._|
@1\, + TCC Soan ] 2] CiMassHunt | 8061 Fosiive El 2401874 8333631 Find by Chromatogram D

+ 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.

B
0Os 4] CiMassHunt.| 9.89) Positive| 26| 71691 434304 | Find by Chromalogram D._
&[] Compounds ! | 1 1 1
& [7] Cpd 1:5.581
- [7] Cpd 2: 8.061 i i '
58 Cpd 2:9 221
C : ¢ /\ Chromatogram Results x
ie e 110 @HCEAlo e 1 xlPlE b L% R B s M sia
x10% [Cpd 3:9.221: +EI EIC(49.5162-515157, 59.9805 ) Scan MSD_mix_4stds_DG_spl200_03.0 ‘
nJ I a3
' 55 3 65 7 75 8 g5 § 95 10 105 11 115
Counts vs. Acguisition Time (min) &
: [Ek Method Explorer GC_QTOF.m Find G % || 1l s x
=1 GC/Q-TOF Compound Screening g . slia ieeoslaBu ¢ Ealoc :-n]-]
[Findby & T al | A Settings | Mass Fiters | Compound Fiters| A Resuts | %108 Cpd 1: 5.581: +El Compound Spectrum (5.558-5.619 min) MSD_mix 4. *
| 579710
Find by Targeted MS/MS Previous resutis 1
Find by Formulz A ] Delete previous compounds 054
Identify by Library Search F s New ol ol J [ |\ J |
Generate Formulas ||| @ Highiight first compound X108 Cpd 2 B.06T: +E1 Compound Spectrum (8.037-8.121 min) MSD_mix_&
Compound Report © Highlight all compounds 1540777 £
& Chromatogram Chromatograms and spectra 24
76.0315 i
7 Spectrum [7] Extract EIC & ol BHEB | moe ”
). General [¥] Extract ECC %106 |Cpd 3: 9.221: +El Compound Spectrum (9.196-9.301 min) MSD_mix_4.
- [¥] Extract cleaned spectrum 88 p3s4 A
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Figure 31

Find Compounds by Chromatogram Deconvolution results
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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 45. You can do
this task if you have purchased the NIST0S.l library or if you use the demo.l

library.

Task 13. Identify compounds using the Search Library algorithm

2

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 [:]
button. Select the demao.l library and
click the OK button.

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.
Click the Hide Empty Columns icon in
the Compound ldentification Results
toolbar.

* 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.I library.

* If you do not have the NIST08./
library, select the demo./ library.

* 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. jif ¥
EL ]
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2 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.

Identification Results window. b Click the Hide Empty Columns button

(Iﬂﬁl) in the Compound List toolbar.

¢ Click the Show Library Search
Columns button (¥ ) in the
Compound ldentification Results
toolbar.

d Click the Hide Empty Columns button
(Iﬂﬁl) in the Compound Identification
Results window.

Agilent MassHunter Qualitative Analysis B.05.00 - GC_QTOF.m =

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

im G da s MEE - | E B A] e[ 4 b G (2eue] a
- :

i %A Data Navigator Compound List x

Sort by Data Fie ; Show Columns | [ | O S | @, &
1 [V] MSD_mix_4sids_DG_spl200_03.0 : : —
& [g] User Chromatograms Best ¥ DSo¥ HName ¥ Formu¥ Score TV Score(lib) ¥ -
[, +TIC Sean B |& | LibSear..| Dodecane| C12H25| 811] 811
’_llgl\" 1k e Name 7| Score 7 Num Pesks W
Es - B L
(7] Compounds File /¥ RT ¥ mz ¥ Scoe(lil) ¥ Polaity ¥ lons ¥ Height ¥ Aea ¥
- [#] Cpd 1: Dodecane
[E2 Co 2 Biphenyl d I
[¥] Cpd 3. & Chlorobipheny! @ 3] CoMassHunt.| 9.221] 1850384 898  Positive| 20 1683244 6662696 F
m | ] | 4] CiMassHunt.| 9.989)  67.0442 6958  Positive| % 71681 434304] F -
i i | v
Compound Identification Resuits: Cpd 2 Biphenyl  ||i & Structure Viewer: Biphenyl x
i Automatically Show Columns | [45] | GHl G | @ &, Structure. | MOL Tt
Best D Source Name Formula Score Score
Bl o LibSearch Biphenyl C12H1D 935 935
Num Peaks Scare (Lib)
\ Biphenyl | 76 \ 935 |
i & Method Explorer- GC_QTOF.m X Q Q
[+ GC/Q-TOF Compound Screening A -
Chromatogram A
@ [T n ] 3
7\ Chromatogram Results (23 Compound Identification Results: Cpd 2. Biphenyl
T General = ;
B} Search Unit Mass Library x ||: 1h-Spectral Difference Resulls: Cpd 2 Biphenyl x
|+ Reports
i (¥) Search Library for Compounds - | £} | ¥ » (4 I -
= Find Compounds = cEHY
=||| & settings | Scoring | Search Resuts | x102 [Cpd 2: Biphenyl: +El Compound Spectrum (8.037-8121 min) MSD_mix_£
Find by Targeted MSIMS x
Library selection 510187 760315 | joogee5 1280615 \
Find by Chromatogram Deconvalution Fy 0 2 A9 : it Jll
Find by MRM Sty poli ‘ X102 |Cpd 2: Biphenyl: +El Compound Spectrum (8.037-8.121 min) MSD_mix_4..
C:\MassHunter\Library\demo) A ) 1 510197 | 780315 020465 1280616
Find Compounds by Formula A E [i} i ‘u\‘
Ll Search crieria %102 |Biphenyl C12H10 + Sean demol
|Smr[:||Und Mass Library A‘, Begin spectral matching at 3000 miz B a 51.0500 76.1000 1151000 138.1000 ‘n“
Generate Formulas [ Enable screening 30 40 50 60 70 80 90 100 110 120 130 140 150
Counts vs. Mass-te-Charge (m'z)
Combine Identification Results Adjust Seore
- ~ ||| #4 Spectral Difference Results: Cpd 2: Biphenyl | | MS Spectrum Results |

Figure 32 Compounds in MSD_mix_4stds_DG_spl200_03.D data file and the library search results
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Find and identify 2

Task 13. Identify compounds using the Search Library algorithm

Step Detailed Instructions Comments
3 Close the data file. a Click File > Close Data File. + If you want to save these results,
b Click Clese. see “Task 16. Save results” on
page 60.
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2 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)

Step

Detailed Instructions

Comments

1 Open the TIC for the Pest - STD a
200 MRM.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.

i /\ Chromatogram Resulis

ie et QEH KAl c

Minutes

5 v ([l 1A Sk 22 [B) % %o ]

x103

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

=R S

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

Figure 33

2 Configure the user interface to
work with GC data.

TIC chromatogram from Pest - STD 200 MRM.d

+ Follow the instructions in “Task 2.
Configure User Interface for GC/MS
data” on page 12.
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Find and identify 2
Task 14. Find compounds using MRM (MRM only)
Step Detailed Instructions Comments
3 Find compounds using the MRM a Inthe Method Explorer window, select + You can choose the region of the
algorithm. Find Compounds > Find by MRM. chromatogram from which you
b Click the Group transitions by intend to find compounds.
compound name button. * You can extract the complete result
¢ Click the Integrator tab. set for a compound after it is found
d Select the Agile integrator. by using the Compounds > Extract
Complete Result Set menu item
when a compound is highlighted.
i [ Method Explorer: GC_QTOF.m x Hi@ueumﬁmm Find Compounds by MRM x
C/Q-TOF Compound Screening &  *||; 0 Find Compoundsby MRM ~| ¢ | ¥ » 04 | Method Items ~ | (=
Chromatogram A Options | 4 Integrator | Peak Fitters | Signal to Noise | Peak Spectum | Resuits |
BT Integrator selection i
T = -4
* Reports
——
Find by Targeted MSIMS A
Find by Chromatogram Decemvolution A
Find by MRM A
+ Find Compounds by Formula L
Figure 34  Integrator tab in the Find by MRM section of the Method Editor
e Click {i-: to run the Find Compounds - The Qualitative Analysis program
by MRM algorithm on the data file. finds 28 compounds under these
f If necessary, click the View > conditions.
Compound List command.
g Click View > Compound Identification
Results to open this window.
4 Examine the compounds. See a Select 2 in the Maximum number of + The precursorionis displayed in the
Figure 35 on page 54. list panes box in the MS Spectrum Precursor (Acq Method) column,
Results toolbar. and the product ion is displayed in
b Click the Hide Empty Columns icon in the Product (Acq Method) column
the Compound List window and in the in the Compound ldentification
Compound ldentification Results Results window.
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.
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2 Find and identify

Task 14. Find compounds using MRM (MRM only)

Step Detailed Instructions Comments

Agjlent MassHunter Qualitative Analysis B.05.00 - GC_QTOF.m
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help

izt daga-FEE - AR [EE][AlR[n]m] Ak GEEY e &

x H@c-mpmnlun x
~||i B Automatically Show Columns | [ | @ @
B ) = e e ) - 3 |
ks o = SheowiHide Ced ¥ File ¥ RT ¥ mz ¥ Aea ¥ Algerithm 7 e
[ + TIC MAM (= > 1| Pest-STD 200 2903 185 129987 MRM
@ 2| Pest-STD200 5188 10 74B4TT MRM £
@ @ 3] Fest-STD 200 5863 306 103038 MRM
2 ”‘C"::quu N & 3| Pest-STD200 556 713 140855 MRM
) : Dichlorvos =
100 2 propomr & @ 5| Pest-STD 200 5645 78 120053 MRM
- [g] Cpd ¥ tiflualin » 6 Fest-STD200.. 6554 164 321035 MRM
&[] Cpd & chlorpropham l ] [ 7| Pest-STD 200 7288 304 102761 MRM
#l- [¥] Cpd 5: BHC Beta @ [ 8| Pest-STD 200 7318 213 148155 MRM
il Cod 6 Corbofuran 7 3| Pest-STD 200 235 286 35524 MRM i
&[] Cpd 7: diazinon =
- [¥] Cpd 8: BHC gama delte & A ] U
&1 [7] Cpd 9: chlorpyriphos methyl : (% Compound Identification Results: Cpd 6: Carbofuran X
&[] Cpd 10: malacxon 2l = SrGGC
#-[¥] Cpd T1: vinclozolin i il Automatically Show Columns | [} @ &
- [7] Cpd 12: malathion
- [7] Cod 13: fepropimorph [l Best D Source Name Formula Score ¥ Score(Lib)
- [7] Cpd 14: pendimethalin v Acg Carbofisran 100
&[] Cpd 15: mecarbam
- [7] Cpd 16: isofenphos-methyl
- [7] Cpd 17 endosulfan alfa
- [7] Cpd 18: mepanipyrim
- [7] Cpd 19: Endosulfan beta - B ) ) )
- [7] Cpd 20: kresoxim methyl ~ || /A Chromatogram Results | €3 Compound Identification Resulis: Cpd 6 Carbofuran |
{ [ Method Explorer: GC_QTOF.m X ||} [57 Method Editor: Find Compounds by MRM X ||} 4]1 MS Spectrum Resulis x
¥ GEC/Q-TOF Compound Screening A " |i¥ (¥ Find Compoundsby MRM ~| 3 | ¥ » 04 | Methodltems~ | (2 B & & ¢ ‘Q%‘ﬁ‘z Aloe > ""1!
Chromatogram A A Integrstor | Peak Fiters | Signal to Noise | Peaic Spectum | Resuts| %104 Cpd 5 BHC Bets: +E| MAM:1 (5613-5 885 min, & Scans) CID@™ (213 *
= 4
Cispectria Integrator selection = LSl 2
i - J 45,0000 A
o L [Agie A 2 45
[+l Reports. b od
x104 [Cpd 6: Carbofuran: ~E) MRM:2 (6.526-6.574 min, & Scans) CID@" (16
= Find Compounds B 1480000
Find by Targeted MSMS A 5] —
Find by Chromatogram Deconvalution A
Find by MRM A o
80 100 120 10 160 120 200 200 240 260
e ks 2 Counts vs. Mass-lo-Charge {mz) .
- y - « m | » P Spectral Difference Results 1] MS Spectrum Results

Figure 35  Find by MRM results

5 Close the data file. a Click File > Close Data File. « |f you want to save these results,
b Click Close. see “Task 16. Save results” on
page 60.
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Find and identify 2

Task 15. 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 15. Generate formulas 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 GC/MS
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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 16. Save results” on page 60
for instructions on how to save
results.
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2 Find and identify

Task 15. Generate formulas for peak spectra

Step

Detailed Instructions

Comments

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 37, make sure you have
selected Common organic molecules
as the Isotope model.

a Inthe 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 the first spectrum in the User
Spectra.

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

Repeat the previous two steps for
every peak spectra.

If necessary, click the Spectrum
Identification Results icon, _L"_é 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.

Close the Method Editor window.

* 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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Task 15. Generate formulas for peak spectra

Find and identify
Task 15. Generate formulas and search library for peak spectra

Step Detailed Instructions Comments
i File Edd View Find idently Chromatograms Specta Method Wizads Acbons Configurabion Tool Help
e R N S CN AR R e e | [ g R P T A . R - i L ol
: 72 Datn Navigoes x |li 45 i 5 55 min) ®
[ S0t by Dot Fim ] .ﬂmmllﬁﬂ o 1 & ﬁ
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i m | 22203 D | 100 | 85102 [EE] | 2z2m05 ||w E:
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MFG CSHID %27 718
WG CaHE 2] 83
WG Cani 002 B
WG C1HE 8082 208
i
%

w5 o o 7T W] m.x'ﬁ.lﬁ; =g

1103 [CEH1Z +F) Scan (5 588, 5 558 ein, 2 Seana) WD, i 4atdn. D3 5ci200. 03
s
0E CaHs
06
04 ] EI
| gk
02 ‘ | J s WL M0 4250844
M RY I L i
X104 CBHIZ +E Sean (80378 084, 8056118 man. 13 Scans) MSD_mx_sés_0G_spl200_03.0
| Mentify : 1540770
Search Unit Maaa Library A 2
Iﬂu—wanln | 15
Combine ldseéification Rrsuls 1 e
L Compeund Maometion oy | 05 l L l ‘ e 5060
o)L ihdblidue i L i) i
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Figure 36  Generate Formula results for peaks 1 to 4

4 Doalibrary search for peak spectra a
1to 4.

» The Method Editor is opened
automatically when you click a
section in the Method Explorer.

In the Data Navigator window, click

User Spectra.

b Inthe Method Explorer window, click
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 15. Generate formulas for peak spectra

Step

Detailed Instructions

Comments

5 Modify the columns that are
visible.

Right-click the Spectrum Identification

Results window and click
Add/Remove Columns.

In the “(Enhanced) Add/Remove
Columns” dialog box, mark the
columns that you want to display.

* If you use the Remove Column

command and remove a column
that contains data, the software
automatically redisplays this
column if the Automatically Show
Columns feature is on.

Clear the check boxes that you do not  *
want to display.

¢ Click OK.

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

The LibSearch algorithm is
weighted heavily in the Combine
Identification Results section of the
method. You can manually choose
the best MFG result or change how
identification results are combined.

Agilent MassHunter Qualitative Analysis B.05.00 - GC_QTOF.m =8 =B =<
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
i i - x
Sort by Data Fie & [IEE] Automatically Show Columns | ]| G S | @ @
=1 [¥] MSD_mix_éstds_DG_spl200_03.D - = =
3] o s ket D Source Name Formula Score Score (Lib)  Score (MFG) z
[@lfi, = TIC Scan Bl o LibSearch Biphenyl CI2H10 4286 5358 T
- 7] User Spectra s - = -
[@lalu + Scan (5568, 5.595 min) —E = = E
JE2M - Scan (8037-8044 _min) | Biphenyi |76 | 5358 | =
@Mmﬂ £ :’" ‘929;5 B’“E'J”) Best D Source Name Formula Seore Score (Lib)  Score (MFG)
L+ 5o 0497 e} B | MFG CaHE 1608 802 L
s WFG Cinz 685 8325
® | MFG Cire 701 504
B[O WFG Cine0 625 §124
8 | WFG Cihe 648 24z
® | MFG CiHe0 1616 5081
@ [0 MFG CloH4 17.84 .18
B | MFG CTHes 1625 8125
B[O MFG CloHs 656 2479 L
J < I r
/A Chromatogram Results ¥ Spectrum Identification Results: + Scan (8.037-8.044 .. min) [ Compound Identification Results |
. Method Explorer: GC_QTOF.m x ||i E Method Editor: Search Unit Mass Library % ||} 1]| MS Spectrum Results x
¥ GC/Q-TOF Compound Screening B - || (%) Search Library for Compounds = | (3} | 41 - ‘2o QEHIC[EAD e 2x[)e E
# Chromatogram A & Setings | Scoring [ Search Resus| X105 Dedecane: +El Scan (5568, 5.585 min, 2 Scans) MSD_mix_4stds_DG.. *
1
. Spectmn Library selection
08
— Spectral lbrary path o
T C:\MassHunter\Library \demo A ) a1 ~ i =
[~ Find Compounds. Search criteria 02 7
E o w2 e ies 20004
ind by ] | matching 2t 3000 2 |
Sty el IR AR ST ™ 104 [Biphenyl: +E1 Scan (8.027-8.044, 8.088-8.118 min, 13 Scans) MSD_mi. |
Find by Chromatogram Deconvolution A [ Enable screening 1540770
Find by MRM ] Adjust Soore 2
15
# Find Compounds by Formula A T L] o i
| Tdentify Compounds e enion i
281049
[Search Uit Mass Library i Symmetnc m/2) v + ot00 - l I u foL. e
Generate Formulas 50 100 150 200 250 300 3%0 400 450 500 550 eh0
Combine Identification Results jCouivs;Mees 1o Charoe (miz) =
- I Spectral Difference Results: « Scan (8037-8042 _ mi ]| MS Spectrum Results

Figure 37  Results for Library Search and Generate Formulas for first peak spectra
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Find and identify 2
Task 15. Generate formulas for peak spectra
Step Detailed Instructions Comments
6 (optional) Close the data file. a Click File > Close Data File. + If you want to save these results,
You can proceed to the nexttask b Click Close. see “Task 16. Save results” on
to learn how to save results. page 60.
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2 Find and identify

Task 16. Save results

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

Task 15. Generate formulas for peak spectra

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. The “Open Data
results. 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.

(1]

Open Data File =
Lookin: [ 6 =1 (O[] [
11 MSD_mix_tstds_DG_spl200_03.
2 1 Pest - 200 Scan.D
L&Y L Pest - 5TD 200 MRM D
Recent ftems |4/ peet Girawb-01 SPIKED 1 ppb - 1ulin.D
Documents
—
Deskiop
=)l
Computer
% —
File name:  MSD_mix_dstds_DG_spl200_03.0 = Open
Hetwork Files of type: | Data Files ") -] [ Cancal
Help
Options
Sampe Information
7) Load results method Sample Name
@ Use current method UserName:  GCMSTRAININGDiadmin
Load resul cata o Seple foubon
| Run File Open' actions from Description :
selected method H
The Load result data check box is marked.

Figure 38 Open Data File dialog box
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Task 15. Generate formulas for peak spectra

Find and identify

2

Step Detailed Instructions Comments
3 Examine the results. a Click the Spectrum Identification .
Results window.
b Review the results.
Agilent MassHunter Qualitative Analysis B.05.00 - GC_QTOF.m
i File Edit View Find Identify Chromatograms Spectra Method Wizsrds Actions Configuration Tools Help
== M=R AR AN EIRE G R R Sl W R @
% Data Navigaior x ” Spectrum Identification Resuits: + Scan (8.037-8.044 .. min) x
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- [7] User Spectra elr ] CI2H10 58
i + Scan (5568, 5,595 min) e
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il +Scan (9.203 .. mir) [ Biphen | 3
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A B |C C3HG 16.06 803
a m C a2 668 EEF
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B C IO 825 T2
& |0 Cire 7628 B4
| O C3IH60 76168 8081
s Ciore 788 D
o O CTHBS 625 8125
@ |C CioHe 6.9 RE] L
J 4 I | r
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5 Method Explorer- GC_QTOF-m x ||; 5 Method Editor: Search Unit Mass Library x
[# GC/Q-TOF Compound Screening A ||} () Search Library for Compounds - | (3} | 4 - (4 P2 et A3 %él‘{lgl\ o906 2z !
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1
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= Find Compounds Search erteria 02 .
: 4 T e aze0em
! | matching at 3000 mz
S Soda S spectid b o 3 %104 [Biphenyl: +E1 Scan (8.037-8.044, 8.088-8.118 min, 13 Scans) MSD_mi.. ||
Find by Chromatogram Deconvolution A [ Enable screening 15 0
Find by MRM Adiust Soore 5 z
® Find Compounds by Formula
2 & MS/MS search 1
= Identify Compounds miz expansion 05 281.0491
[Search Unit Mass Library Al o E TN S

Generate Formulas

‘Combine |dentification Results

Figure 39

4 Close the data file.

[mneing <] = 01000 -

50 10 150 200 2% 300 o 4do 450 sho =50 ebo
Counts vs. Mass-to-Charge (m/z)

a Click File > Close Data File.

b Click Close.

Results for Library Search and Generate Formulas for first peak spectra

i Spectral Difference Results: = Scan (8.037-8.044  mi_ f]] S Spectrum Results |
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2 Find and identify

Task 15. Generate formulas for peak spectra

Step

Detailed Instructions

Comments

5 Open the data file againand donot a

load the results.

Click File > Open. The “Open Data

File” dialog box opens.

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

¢ Clear the Load result data check box.

d Click the Open button.

* If you do not load results, then by
default a TIC is opened when you
open a data file. If you mark the Run
‘File Open’ actions from selected
method check box, then the File
Open actions are run, instead. See
the online help for more

information.
Agilent MassHunter Qualitative Analysis B.05.00 - GC_QTOF.m =
i File Edit View Find Identify Chromatograms Spectra Method Wizards Actions Configuration Tools Help
Bd oo FEE Y e e [EE]AlEl]h] 4 b @ a@Ee R
% Data Navigaior x ” Chromatogram Resuits x
Sort by Data Fie “lie et QBEY ¢ [R40c 1-I.£,A,[x£l%&§§:lfa Minutes =)
El (] MSD_mix_éstds_DG_spl200_03.0
21U X107 [+E1TIC Scan MSD_mix_sstds_DG_spl200_03.D
114
1

09

08

07

054

054

04

034

024

014

o
55 6 €5 7 75 g 85 H 95 10 105 1 115
Counts vs. Acguisition Time (min)
/A Chromatogram Resuits [} Specirum Identification Results | Compound Identification Resuls |

: |54 Method Explorer: GC_GTOF.m ||} (27 Method Editor: Search Uit Mass Library x || 1li MS Spectrum Results x
[# GC/Q-TOF Compound Screening A ||} () Search Library for Compounds - | (3} | 4 - (4 HE. N SRR TR Im\ o 06 2 v\
# Chromatogram A A Seitings | Sconing | Search Resuts |
Spedimn Library selection
T Spectral library path

C:\MassHunter'\Library'demo)
= lass Hunter' ibrary\demo A ()
= Find Compounds Search citeria
Find by Targeted MSMS || Beoin spestrst matching st 3000 miz
Find by Chromatogram Deconvolution Fy [7] Enable screening
Find by MRM ] Adiust Score
+ Find Compounds Formula
- 2 & MS/MS search
= adenti |
- Identify Compounds = Expnion
| Search Unit Mass Library a] [ymmetic mia) 7] = 0l -
Generate Formulas
Combine Identification Results

- 4 Spectral Difference Results || MS Spectrum Results

Figure 40

6 Close the data file.

a Click File > Close Data File.
b Click Close.

Results for Library Search and Generate Formulas for first peak spectra
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Task 16. Save results
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2 Find and identify
Task 16. Save results
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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide for GC/MS

Exercise 3
Use workflows, export and print

Task 17. Set up and run a qualitative analysis method using the general
workflow 66

Task 18. Set up and run a method using the GC/Q-TOF Compound
Screening workflow 71

Task 19. Export a CEF file 74
Task 20. Print an analysis report 75
Task 21. 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 17. 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 17. 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 Setup 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 17. 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.
Calculate Signal-to-Noise % of largest peak
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 41  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 Typeiii_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 17. 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 42  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 42 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 17. 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 ”i@‘umaicor:u:ignmmnmnomgahﬁle x
+ chromatogram : (») Run File Open Actions Now ~| (3 | €3 » (4 - | Methodltems - 1§

3 Two different actions are part of

- Spectrum Available actions
F— vt Pedk Spocro - the Actions to be run list. The first
ract Defined Chromatograms
Extract (MS/M Integrate Chromatogy E - - -
e ot s Gt Pk e action is to extract the defined
Exiraction Data Format Smooth Chromatograms
Generate C: d Report
el bt chromatograms. Then, that
- Find Compounds by Targeted MS/MS ..
File Osen Actiors Al| | Compouncs b Mo Feaire chromatogram is integrated and
T Reports Find Compounds by MRM <
peaks are extracted.
7l Find Compounds -
i Com by Formula Actions to be run
Extract Defined Chromatograms A
%) Identify Compounds Integrate and Extract Peak Spectra
+| Compound Automation Steps
+ worklist Automation -
7l Export =)
3

Figure 43  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 In the Method Explorer window, select

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

Hint: Look under Worklist Automation
in the Method Explorer window

14 Test the Worklist Actions. * Click the Run Worklist Actions Now * The chromatograms and spectra are
icon () to run the actions on the data not overwritten. New
file. chromatograms and spectra are
added.
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3 Use workflows, export and print

Task 17. Set up and run a qualitative analysis method using the General workflow

Steps Detailed Instructions Comments
2k Method Explorer: PPHexercisel.m x H 57 Method Editor: Assign Actions o Run from Workist x
“[l ® Run Worklist Actions Now ~| {34 | 1 ~ 4 | MethodItems~ | (= 34 . . .
- Spectrum = i Two different lists of actions are
Extract (MS) Aoailable actions N N . -
- e — mclud_ed in a_ method. Tht_; first list
Extroct (4] i e A 5| of actions (File Open Actions) can
Deconvolute: Resolved Isotope émum'glﬂémmatuglgrgs " h h d t f.l - d
Extraction Data Format Generate A Fepot € run when a data Tiie Is opened.
5 General o Compouncs by Taasied MA/MS The second list of actions
Find Compounds by Molecular Feature
Reperts g | rcmoenny s = (Worklist Actions) is run when
Find Compounds E -
T —— Actons tobe un the method is run as part of a
Extract Defined Chromatograms A -
[l Tdentify Compounds i = worklist.
‘Compound Automation Steps
= Worklist Automation E]
Reporting Options -
[ Worklist Actions al
Selected Ranges N

Figure 44  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 18. 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 18. 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.

Select Chromatogram.

Click the Define Chromatograms tab.
Make sure that TIC has been selected
as the Chromatogram used to find
mass spectra.

Click the Change button.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS
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3 Use workflows, export and print

Task 18. 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.

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

8 Test the File Open Actions.

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.

Select a library.

Review the parameters on each tab.

Click the Save Method icon in the
Method Editor window,

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.

Click the Run “File Open’ Actions Now
icon () to run the actions on the data
file.

+ 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
NISTO08.1 (or other version of the
NIST library) is installed in the
\MassHunter\Library folder.

* The chromatograms and spectra are
not overwritten. New
chromatograms and spectra are
added.
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3

Task 18. Set up and run a method using the GC/Q-TOF Compound Screening workflow

Task 18. Set up and run a method using the GC/Q-TOF Compound Screening workflow

Steps Detailed Instructions Comments
Agilent MassHunter Qualitative Analysis B.05.00 - pfh_GCexercise2.m ==
i File Edit View Find Identify Chromatograms Spectre Method Wizards Actions Configuration Tools Help
iz sla-VEEE-c | LR EE Al A kR GG A
f‘;nmum x HQCnmpomdLn x
Sy Do e i B Aol S Counn | 5] @ @
- ] MSD_mix_4stds_DG_spl200_03.0 .
5[] Usex Choomeiograms Showrhide Cd *¥  File v RT ¥ mz V¥ Score(lib) ¥ Polarty ¥  lns ¥  Heght ¥
1/ + TIC Scan @ CMassHunterl. Fositive 2
~ [l +TIC Scan @ C\MassHunter Fositive 2
CiMassHunter. Positive 2
@ CAMassHuntert. Pasitive 0
< il b
i /\ Chromatogram Resulls X
il 3\Q@%¢f|?¢|-&\{] e 2 -\.l_‘_ ,QKE\._% Hg B8] = Minutes =]
%108 |Cpd 1: Dodecane: +E| ECC Scan MSD_mix_4stds_DG_spl200_03.0 o
. 5991 ]
J Cpd1 %&mna
o
x108 |Cpd 2: Biphenyl: +E ECC Scan MSD_mix_4stds_DG_spl200_03.0 E
I 8051 1 H
Cpd2 %}hsny\ 4
0
55 3 65 7 75 g 25 ) o5 o 105 11 115
Counts vs. Acguisition Time (min) -
SN Explocesph Somcin ail e e e B O B gl s coeamn e L
- 1l ) Run File Open Actions Now =1 (4§ | €1+ 4 | Methodems~ 35 (2o tlQBwCEaloc 2 xm]ke
c Available acticns |l x108 |Cod 1: Dodecans: +El Compound Spectrum (5.555-5.625 min) MSD_mix.. | =
Generate Compound Report = 1] srom?
- General Generate Anaiyss Report
Find Compounds by Targeted MS/MS i 0754 710862
[File Open Actions 4] || |Find Compounds by Melecuiar Feature 3 oz i o L
Find Compounds by Formula o 851016
lReporis Find Compounds by MRH | .
& Find Compounds by Chromatographic Deconvolution E ol b leet0e
Comefate LIV Chromatograms wih Compouids
i Compasade Search Spectral Library for Spectrum %105 |Cpd 2 Biphenyl: +E| Compound Spectrum (8.037-8.121 min) MSD_mix_4_ |
Search Speciral Lbrary for Compound Ay
ket Compamde by Foemads, Search for Spectum Using NIST MS Program iz o
i AN ST
' Compound Automation Steps Actions to be run 1 760312 =0 =
5 Eitract Defined Chrom; A 510198, | 1020467 1280614 |
Worklist Automation Find Compounds by Chromatographic Deconvolution ol2E®, ) IRMET |
||| |Search Spectral Library for Compound 60 8 100 120 140 160 180 200 20
'+ Export - - Counts vs. Mass-to-Charge (m'z) -

Figure 45  Results from running worklist actions on the GC/Q-TOF data

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

a From the menu, click Method > Save
As.
Type iii_GCexercise2.

Click Save.

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

10 Close the data file without saving
results.

If this method is run during a Data
Acquisition worklist, then the
Worklist Actions on this tab are
executed in the given order.
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3 Use workflows, export and print

Task 19. 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 19. 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 18. Set up and run

a method using the GC/Q-TOF
Compound Screening

workflow” on page 71. c

2 Export a CEF file. a

o

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.

* Ifyou finished “Task 18. 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.

Export CEF Options =
List of opened data files
Export cortents
Only highlighted results
@ All results
Export destination
One export file per data file:
@ At the location of the data file
*) At specified directory
C:\MassHunter\Data
¥ export file already exists
*) Overwrite existing export file
@ Auto-generate new export file name
Cancel
Figure 46  Export CEF Options dialog box
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Task 20. Print an analysis report

Use workflows, export and print

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 20. Print an analysis report

3

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 18. 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.

* Ifyou finished “Task 18. 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.

+ |If some results are not available,

then those results are not included,

even if those results are marked in
this section. For example, if you
have not integrated the

chromatogram, then the peak table

is not included.
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3 Use workflows, export and print

Task 20. 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 47  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.

76

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide



Use workflows, export and print 3

Task 20. Print an analysis report (continued)

Steps Detailed Instructions Comments

" print Analysis Report ==
List of opened data files

MSD_mix_dstds_DG_sp200_03.0 o i
@ Allresults & 7] Separate report per data ile
©) Only highlihted results
Prirt report
Print report

Printer name: [ <Default> ™

Print preview A

Save report
] Save report as Excel file [] Save report as PDF file

@

|C:\MassHunter\reports

Figure 48  Print Analysis Report dialog box

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

the toolbar.
tLa) d9lhe ) Anatysisfepent - Mottt bl IERITIcal - = x
— | Print Prview w
ik A (5] b Mest Page
b
- " R, | o a
it Bage | loom | Clote print
Setup Show Marging | preview
prine Zoam Fresiew
_— T e
* pemiew Faged ot .'l‘m&l;l__-\;ilﬂf—i

Figure 49  Print Preview window with Analysis Report
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3 Use workflows, export and print

Task 21. Print a compound report

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

Task 21. 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 18. 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.

* Ifyou finished “Task 18. 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 21. Print a compound report

Step Detailed Instructions Comments
i [£% Method Explorer. pih_GCexercise2m x H [Z" Method Editor: Compound Report x
GC/Q-TOF Compound Screening A ||i () PrintCompound Report = (&} | ¥ ~ 4 - 3y
AR 2] Compounds
+ Spectrum Show compound table
= General Sort by: Retention time: -
File Open Actions Sort order. Increasing -

- Reports

[T Exclude details for unidentified compounds

Anzlysis Report

Chromatograms

Compound Report

&J|| D showuser chromatogram(s)

Comman Reparting Options

 Find Compounds

Show compound chromatogramis)

Compound spectrum (MS)

¥ Find Compounds by Formula

[£] Show MS spectum &

+ Identify Compounds

[] Show predicted isotope match table

Compound Automation Steps A

Show MS spectrum (zeomed in on special peaks)

+ Worklist Automation

Zoompadding: - 300+ 300
Overlay predicted isotope distribution

| Export

Compound spectum (MS/MS)

Library search resuts

[] Show library spectrum

Figure 50

3 (optional) Choose a different

compound report template.

Show MS pesk table

[] Show MSMS spectrum &[] Show MSMS peak able A

] Show difference spectrum

Compound Report section in the Method Editor

a Inthe Method Explorer window, click

Reports > Common Reporting

Options.

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

i [ Method Explorer: pih_GCexescise2m

x H [Z Methed Editor: Comman Reparting Options

GC/Q-TOF Compound Screening A

#||i () Print Analysis Report ~| ¢3} | ¥ « 4 - | Method Items =

=

# Chromatogram

A Templates | Qptions

Report template folder

+ Spectrum
5 General Hunter\Repert Tempiates'Gual\8.05 00%en US\Letter
File Open Actions =
-~ Reports. L Anzlysis report template
Analysis Report [AnalyssRepor xtx -
Compound Report A Compound report template:

C H B
(Comman Reporting Opticns Al [ ok la
) Find Compounds Qualitative methed report template

[

'+ Find Compounds by Formula

 Identify Compounds.

[ port xdtx

Acquisition method report template:

( port rdle

Compound Automation Steps A

L

Figure 51

Common Reporting Options section in the Method Editor

+ Several different report templates
are included with the software.

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

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

Task 21. Print a compound report

Step

4 Print the report.

Detailed Instructions

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

b Mark the Print preview check box.

Click OK. Examine the report.

d Click the Close Print Preview icon.

o

; I‘:T': i s CompoundReportWithldentificationHitsl - MicrdB] T =0 TR e S

=2 Print Preview (2]

o 1) i Next Page

Print Page || Zoom B Close Print

Setup Show Margins | Preview
Print Zoom Preview
Preview: Page 1 of 4 ‘..?.EE!!‘JE‘, 1005 Qi @‘_‘_
Figure 52  Print Preview window with the Compound Report

5 Close the data file without saving
results.

80

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

Comments

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

+ See the online Help or the Report
Designer Training DVD for
additional information.
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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 bring up sixteen other windows using the View menu:

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

Spectrum Preview - allows you to quickly scan the spectra in a data file

MS Spectrum Results - shows the MS and MS/MS spectra

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

UV Spectrum Results - shows the UV spectra - 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

You can also display three tool windows which are displayed when you start
using the associated tool:

¢ Formula Calculator

¢ Mass Calculator
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¢ 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

Chromatogram Results UV Spectrum Results

L

ﬁﬁmvjﬁ

Spectrum MS Spectrum Difference Deconvolution Results
Preview Results Results
Integration Peak List | | " MSActuals
MS Spectrum MS Spectrum
Peak List 1 Peak List 2
| Sequence
Compound List ! Editor
GL
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
Smooth the chromatogram

Calculate Signal-to-Noise

Subtract any chromatogram

Find compounds from auto MS/MS data

Find compounds from targeted MS/MS
data

Find compounds for MS(1) data
Find compounds for MRM data

Find compounds by chromatogram
deconvolution

Find compounds that match specific
formulas

Configuration > Chromatogram Display Options
Chromatograms > Extract Chromatograms
Chromatograms > Extract Defined Chromatograms
Chromatograms > Integrate Chromatogram
Chromatograms > Integrate and Extract Peak Spectra
Chromatograms > Smooth Chromatogram
Chromatograms > Calculate Signal-to-Noise
Chromatograms > Subtract Any Chromatogram

Find > Find Compounds by Auto MS/MS

Find > Find Compounds by Targeted MS/MS

Find > Find Compounds by Molecular Feature
Find > Find Compounds by MRM

Find > Find Compounds by Chromatogram
Deconvolution

Find > Find Compounds by Formula

Select range operations from shortcut menu

When you have selected a chromatographic range, you can also extract a spectrum
and extract a spectrum to background, in addition to the operations mentioned

above and others not mentioned.

1 To access these operations, click the Range Select tool (?Hfﬂ) in the

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

3 Right-click anywhere in the chromatogram, and click the operation from the

shortcut menu.

Save results to the data file(s)

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

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

Message Box Options dialog box)

Perform operations on an MS or MS/MS spectrum

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

Action

Menu Item

View the m/z, abundance, charge state
and other information about peaks in a
spectrum

Change the spectral peak labels

Subtract the background spectrum

Subtract any spectrum

Add two spectra together

Search a database for entries that match
specific masses in a spectrum

Generate formulas for the masses in the
selected range in a spectrum

Search Library

View > MS Spectrum Peak List 1

Configuration > MS and MS/MS Spectra Display
Options

Spectra > Subtract Background Spectrum

Spectra > Subtract Any Spectrum (and then click
another spectrum)

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

Spectra > Search Database for Spectrum Peaks

Spectra > Generate Formulas from Spectrum Peaks
(when a range is selected in the MS spectrum)

Identify > Search Library for Spectra or
Spectra > Search Library for Spectra
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Work with chromatographic visual data

Chromatogram Results Window

; /% Chromatogram Results x
P2 e 3G E I C[X]a0 e o -[H]E A S 2% R ] e Mintes =)

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

DJWMMWMM |

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

A 1. I Tl oo 'n "
34 5 & 7 & 5§ ® i 2 13 14 15 165 17 18 13 2 2
Counts vs. Acquisition Time (min) -

Chromatogram Results Tools

Autoscale X-axis and Y-axis
Zoom Tools

in order Autoscale X-axis

Autoscale Y-axis

Pl tla@wlwzoom

Autoscale Y-axis during Zoom

Linked Y-axis mode
Select Tools in order
Range Select — \When On, you can draw a range for
chromatogram, for which you can perform actions.

| FTE
# H H I&l & ﬂE Peak Select — When On, you can select spectrum of an

integrated peak at apex.

Manual Integration — When On, you can integrate

To clear a tool . .
interactively.

selection, click

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

Annotation — When On, you can add image and text
annotations to the chromatograms.
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Work with spectral visual data

MS Spectrum Results Window

i 1ll MS Spectrum Results x
ie o t QBB €A e 2 x[me]e 5% % A E =l
x10%  +El Scan (9.200 min) Pest - 200 - Scan.D =
73.0000 129.0000
_ 213.1000 256.1000
J T HSDOODT 157.0000 185.0000 |ZTDDDD
1 Tt P A O ... 2923000 =
x103 |+El Scan (16.906 min) Pest - 200 - Scan.D
2 711000
sTo000
N I gy P00 1851000 1830000 | 2250000 2531000 261 0000 3094000 |

60 8 100 120 10 160 180 =200 200 240 260 280 300 320 3dp 360 3B 400 420 ko
Counts vs. Mass-to-Chargs (miz) 2

MS Spectrum Results Tools

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

Autoscale Y-axis during Zoom

Linked Y-axis mode
Select Tools in order

aai| JE M
# I nl Range Select — When On, you can draw a range for
chromatogram, for which you can perform actions

To clear a tool
selection, click
another tool or icon.

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

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

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

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

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

¢ Chromatogram Peak Survey

¢ Formula Confirmation and Sample Purity

e MS Target Compound Screening

¢ GC/Q-TOF Compound Screening

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

data, you can select any of the workflows except for GC Q-TOF Compound
Screening.

Specific Method

Each workflow loads a specific default method with more 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.

Specific Layout

In addition, each workflow loads a specific layout. A layout consists of the
following:
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¢ Each window’s position and size

e Which windows are tabbed

¢ Which windows are floating

¢ 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

e The order of the columns

e The width of each column

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

Specific section in the Method Explorer and Method Editor

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

Each of the four other workflows changes the sections available in the Method
Explorer. Each new section contains only the Method Editor tabs and sections
that are useful in that workflow. Changing a parameter in the workflow
section also changes the parameter in the corresponding section in the general
Method Editor sections.

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
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Survey algorithm. This algorithm is only used in this workflow, and in the
Chromatogram Peak Survey without Report action and in the
Chromatogram Peak Survey with Analysis Report action.

Workflow methods and layouts

Additional default methods and layouts are provided for each workflow.

Workflow Method Layout Method Editor Section
General default.m Default.xml None
BioConfirm Intact BioConfirm BioConfirm- BioConfirm Workflow
Protein IntactProtein- IntactProtein-

Default.m MaximumEntropy-

Default.xml

BioConfirm High BioConfirm BioConfirm BioConfirm Workflow
Mass Intact Protein  IntactProtein IntactProtein

HighMass LMFE.xml

Default.m

BioConfirm Small
Oligonucleotides

BioConfirm Large
Oligonucleotides

BioConfirm Protein
Digest

BioConfirm
Synthetic Peptide

Chromatogram Peak
Survey

Formula
Confirmation and
Sample Purity

BioConfirmOligo
nucleotideSmall.m

BioConfirmOligo
nucleotideLarge-
Default.m

BioConfirmProtein
Digest-Default.m

BioConfirmSynthetic
Peptide-Default.m

ChromPeakSurvey-
Default.m

SamplePurity-
Default.m

BioConfirmOligo-
nucleotide.xml

BioConfirmOligo-
nucleotide.xml

BioConfirm
ProteinDigest.xml

BioConfirm
SyntheticPeptide.xml

Default.xml

SamplePurity-
Default.xml

BioConfirm Workflow

BioConfirm Workflow

BioConfirm Workflow

BioConfirm Workflow

Chromatogram Peak
Survey Workflow

Formula Confirmation and
Sample Purity Workflow
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Workflow Method Layout Method Editor Section
MS Target Screening-Defaultm  Screening-Default.xml MS Target Compound
Compound Screening Workflow
Screening

GC Q-TOF GC_Q-TOFm QTOFData.xml GC/Q-TOF Compound
Compound Screening

Screening
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Customize a report template

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

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.

rmmene | e e

&%/ )+ Compuer » Wind Gibit(C) » Musstunter » Report Templates » Qual » 84500 » en-US » Letier » = [ 42 |[ Sewrch Lere "]
e Edt Yew Tock Hep
Oganize = [WiMew =  Prst G-l Bum  Newfolder - o
MassHunter -
$Tomp$ i I “.nr-q. 1) sum.:#gmﬂ\
appitore
Boetpely o AcghlethodReport.dic Agilent_Logo.tif
ChemicalDataDicticnry 4 vign T
eonfiguration =
z ——1 Anslysisfleport - Copyite e BmabecicRanar st
Cantexts i I e T
damethods FLETe, gad
ot AnabiRepattad Print hs
databases i E
Eampirs 18 (= Scan with ESET Sman Secutity
Ity EaoConfumt amp Abeared of L)
] undRepontts
Layouts LY | ieramett Céfice Open with...
Libsary -
: X BinConfimProteinDigestCompoy SOV prEdGus versions o
“a L dRepontated
Mrthods -~ I it OFF Send to '
POl ) CompoundReport i Cu
Repert Templates 2 icrosedt Office Excel T t o
AcquntrenMethod = = =
qror — 1 CompoundRepeniWithidentificati rowte shartcut
Gl B2 i Delete
BOSO0 - Reresme
! -
U PW“’.‘ e Properbies.
¥ £ byt T

Letter TN Genphicat Genphic.ssd
Canfig B3] picracit Offvce Excel Template ;
SubReports L L “r

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

N L Analysisfepen - Copy.itx - Microsoht Excel EEE=E - -~ x
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i: (=] Sarotium towd =] nagmentor Yol =] Collirion Lneids]  fosistion Mode (=
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3E Library Spectrum
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3 Make the changes you want to make.

For more information on how to modify a template, see either the online
Help for the MassHunter Report Designer add-in, or the Agilent
MassHunter Reporting - Training DVD.

4 To save the new template, either click Save or click Save As > Other Formats
from the Microsoft Office button.

5 Type an identifying name, and click Save.

File name: AnalysisReport - Copy.xlt:

Save as type: | Excel Template (*.xlt)
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