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In This Guide...

Exercise 1

Exercise 2

Exercise 3

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.

Learn basics of qualitative analysis

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

Find and identify

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

Use workflows, export and print

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. 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.07.00

The Agile 2 integrator is supported.

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

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

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

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

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

Fragment Confirmation is possible without molecular ion
being present.

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

The Source column is available in the Compound Table.

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

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

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

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

You can open an IM-MS Browser data file.
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You can import spectra and chromatograms from IM-MS
Browser.

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

Chromatograms from the following devices can now be

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

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

in B.06.00 Service Pack 1

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

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

Before you begin these exercises...

Install the software. See the Installation Guide for
instructions.

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

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

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

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS$S
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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 26

Task 9. Extract spectra from a chromatogram 29
Task 10. Add annotations 38

Task 11. Add a mass caliper 42

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.

e 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 a Double-click the Agilent MassHunter + The Pest - 200 - Scan.d file contains
program. Qualitative Analysis B.07.00 icon MS data, and the Pest - STD 200
Open the data files, Pest - 200 - EE . MRM.d and Pest Strawb-01 SPIKED
Scan.d, Pest - STD 200 MRM.d, system displays the Open Data 1 ppb - 1 ul inj.d files contain both
Pest Strawh-01 SPIKED 1 ppb - Files dialog box. MS and MS/MS data (all GC/QQQ).
1 ulinj.d and b Go to the folder \\MassHunter\ MSD_mix_4stds_DG_spl200_03.d
MSD_mix_4stds_DG_spl200_0 Data\GCMS Pesticide or the folder contains GC/Q-TOF data.
3.d in the folder where the example files are located. * You can get help for most windows,
\\MassHunter\Data, or in the dialog boxes, and tabs by pressing
folder where you copied them. the F1 key when that window is
active.

+ Click File > Open Data File if the
files are in different folders.

Make sure that the Use current

method button is clicked. Eommrtm (T e T -
Make sure that the Load result i
data check box is clear or grayed EC ot v
out. If the Load result data ' B S
check box is not available, then [g,
no results have been saved in @
the data file. You learn how to el
save results in “Task 18. Save
results” on page 72. Comnte
Make sure that the Run ‘File QR Fierame  MSDx_deds OG0 G0 Pem-20-5¢ = [ Open
Open’ actions from selected =t Redye pmiaid —
method check box is clear. Cotons
P
@ Use current method User Name
Lead reacir daey Sampls Posison
NoTaten

Figure 1 Open data files when opening software
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Learn basics of qualitative analysis 1
Task 1. Open the Qualitative Analysis program with multiple data files (continued)
Steps Detailed Instructions Comments
¢ Press and hold the Shift key while you < If you press the Ctrl key, you can
click Pest - 200 - Scan.d, Pest - STD pick files which are not directly next
200 MRM.d, Pest Strawh-01 SPIKED to each other in the list.
1 ppb - 1 ul inj.d and * What you see in the main window
MSD_mix_4stds_DB_spl200_03.d. at this point depends on the
d Click Open. method, layout, display and plot
All four data files are displayed in the settings used before you opened
Data Navigator window, and 1 to 3 these files.
chromatograms are displayed in the * When you click the List Mode icon,
Chromatogram Results windnwy, the background of the icon changes
e Click the List Mode icon in the to orange.
Chromatogram Results toolbar.
::\'Ie- Edit View Find Identify Spe;lra Chrematograms Method Sequence Wizards Actions Configuration Tocls Help TR
P22 B S0 I[P B[B] 2 AR e S Gl e BB e & B 5 5k R [B Nevigator View || Compound Detals View
{ %4 Data Navigator X ||} /\ Chromatogram Results x
Sort by Dala File “lia e 28 @ HIC R0 e 2 xe]Ed kLR % % B s M = A
= x107 [+E1 TIC Scan MSD_mix_dstds_DG_spl200_03.D 4\
i y
0.8
0.6
0.4
= 02
ol _J___
x107 (+EI TIC Scan Pest - 200 - Scan.D
1542 2
ces 125
STD 200 MRM.D 1
Iser Chromatograms -
P TiC R (> | e
B ira 02.5—
= E‘I’E‘s:;‘rza:/b-m SP\K:ETJE1 ppb - 1ulinj.D > . 3 i 5 8 i 5 1Igﬂunm j,: ﬁ«ouuww.‘zitmn T:r?»e tmin}a 5 5 i [ [ i e
: [ Method Explorer Defaultm % | i ]| MS Spectrum Results 3
Gomatoosn oot a@elCiEAaloc |3 -[nfkEm 5% %5 w =]
Integrate (MS)
Integrate (MSIMS) aximum Number of Display Options .
i | i<t P g icon You cllc!( thg X button to
It (GC) ISt Fanes icon close this window.
Integrate (ADC)
Smocth
Exclude Mass{es)
Calculate Signal-to-Noise
Define Chromatograms
Adjust Delay Time
Extraction Data Format
1+ Spectrum -
Figure 2 Qualitative Analysis main window with the General Workflow loaded
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1 Learn basics of qualitative analysis

Task 2. Configure User Interface for GC/MS data

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

Task 2. Configure User Interface for GC

Steps

Detailed Instructions

Comments

1 If necessary, open the Qualitative
Analysis program.

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

Double-click the Agilent MassHunter
Qualitative Analysis icon .

The system displays the Open Data
Files dialog box.

Click Cancel in the Open Data Files
dialog box.

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

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

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

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

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

By default, chromatograms are
overlaid. For these examples, the
chromatograms are shown in List
Mode.
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Learn basics of qualitative analysis 1
Task 2. Configure User Interface for GC
Steps Detailed Instructions Comments
3 If you have a GC/QQQ, configure a Click Configuration > User Interface  + You change which commands are
the user interface to show Configuration. available in the User Interface
GC/QQQ features only. b Under Separation types, only mark the Configuration dialog box.
GC check box. + If a feature is not visible, it probably
¢ Ifyou have a GC/QQQ instrument, was hidden when a check box was
then under lonization type, mark the EI cleared in the User Interface
or other “hard” ionization technique Configuration dialog box.
check box, and clear the Cl, APCI, ESI,
MADLDI or other “soft” ionization
technique check box.
d Under Mass accuracy, clear the
Accurate mass (TOF, Q-TOF) check
box. Mark the Unit mass (Q, QQQ)
check box.
e Under Optional software features,
clear the Peptide Sequence Editor
check box and the BioConfirm
Software check box.
f Under Non-MS detectors, clear the UV
and ADC check boxes.
g Mark the Show advanced parameters
check box.
h Click OK.
User Interface Configuration ==
e e ot Yo e et et o et |
Separation types Mass accuracy
FIGC [7] Other {for example. CE) A [@] Unitmass (Q. QQQ)
[ILC A [£]Nene (for example, infusion) A [[] Accurate mass (TOF. G-TOF) A
lonization type MS levels
[] El or other "hard” icnization technique: [@] MS {any)
B Al W acoberecl 0y [ MSMS (QQQ, G-TOF)
Optionial software features Non-MS detectors
[] Peptide Sequence Editor A, Fw A
[7] BicConfirm Software A []ADC A
Other
[7] Show advanced parameters
o]
Figure 3 Configuring the user interface to use with GC/QQQ data
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1 Learn basics of qualitative analysis

Task 2. Configure User Interface for GC

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

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

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

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

h Mark the Show advanced parameters
check box.

i Click OK.

[ User Interface Configuration ==

Mark all of the following that apply to the data you wish to analyze. Your cheices control the tools
that are enabled 25 well as the initial values for some parameters in the default method.

Separation types Mass acouracy
@G 7] Other (for example, CE) [7] Unit mass (Q.QQQ) A
jmjte 7] Mone ffor example, infusion) [¥] Accurate mass (TOF, Q-TOF) A
lonization type WS levels

[#] El or other "hard" ionization technique [Z]MS (any)
i Cl. APCI, ESI, MALDI or other "soft™

] onization technique A (V] MSIMS (QQQ, Q-TOF)
Optional softwars features Non-MS detectors
[T] Peptide Sequence Editor FEuwv
7] BioConfirm Software [FlADC
Other
[7] Show advanced parameters
T

Figure 4 Configuring the user interface for a GC/Q-TOF
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Task 3. Zoom in and out of the chromatogram

Learn basics of qualitative analysis

1

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

Hide the others.

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

Zoom out once to the previous
zoom position.

Completely zoom out to the
original chromatogram.

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

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

Repeat step b.

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

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

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

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

You can undo the last fifteen zoom
operations.

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

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

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

A selected icon has an orange
background color.

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS$S
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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_'cl":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. 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. In the Chromatogram Results window, Chromatogram Results window
Scroll through the select the second TIC. after you anchor one even though
chromatograms. Right-click inside the chromatogram, the viewing list says 1. This now
Clear the anchor. and click Set Anchor. means you view one chromatogram
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.
Click Chromatograms > Clear Anchor.
i /% Chrematogram Results x
ie e tlQ B C[xaoc 1o [e]EA K S % R E S e =)
x107 |+EI TIC Scan Pest - 200 - Scan.D 3
5147 2
|
05
A
%105 +EI TIC MRM CID@™ (= -> =) Pest - STD 200 MRM.D £
7.542 2|3 45 5l &l7
|
1 I ‘l."m,.ﬂ | oy
3 4 B 3 F 8 9 10 1 12 13 14 15 16 17 18 19 20 21
Counts vs. Acquisition Time (min) 2
Figure 5 Anchored TIC in the Chromatogram Results window
Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS$S 17



1 Learn basics of qualitative analysis

Task 5. Change window layouts

In this task, you move windows within the

window layouts.

Task 5. Change window layout

main view and create various

Steps

Detailed Instructions

Comments

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

Figure 6

+ 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.

+ 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 for GC/MS



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.
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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 Pest - 200 -

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

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

e Inthe m/z value(s) box, type * You can use an MS level of either
129.0, 414.2 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 (=l
List of opened data files
Type: [EC Z)A [ mioorete when
A WS Chromatogram | Advanced | Excluded Masses|
MS level: Polarity [Positve | A
miz of interest: Any
miz valug(s) 129.0.4142
[7] Merge multiple masses into one chromatogram
. b

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 x
v et QB C[Xa0 e 3 [HEA KL% B S M =)

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

2 2
1 @&M@M
0
x10€ |+El EIC(129.0000) Scan Pest - 200 - Scan.D

142 2
0.5

0 L |

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

2 2
2 JL

i 4 5 & 7 & § 1 i 2 13 1 15 1 17 18 19 20 2
Counts vs. Acquisition Time (min)

Figure 8 Merged extracted ion chromatograms (EICs) compared to the
original TIC

Agilent MassHunter Workstation Software - Qualitative Analysis Familiarization Guide for GC/MS 21



1 Learn basics of qualitative analysis

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 data file
in the Data Navigator window.

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

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

b Highlight the TIC Scan chromatogram,

¢ /\ Chromatogram Results x

(2o 1 QEHICI[ERADC 2 x[w]l A ML [R|% % B S e =

1202 S PV S . | 2422 .- 20145
T AL Y. LY LL Ly P TN p
e
05 A
0 ] . . a

| 4 5 6 7 8 a2 10 1 12 13 14 15 16 7 18 193 20 21

x107 |+EI TIC Scan Pest - 200- Scan.D .
5 . -

Counts vs. Acquisition 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 2 integrator. When you save the method, the
¢ Click the Peak Filters tab. triangles disappear.

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

i [57 Method Editor: Integrate (MS) -
i (F) Integrate Chromatogram ~| (3} | ) = 4 | Methodltems - | (= [
integrator | Suitabity | A Peak Fiters | Resulls

Filter on

(©) Peak height ® Peak area

" of largest peak

Area fiters

[7] Absolute area = 10000]  counts
[#] Relative area >= M.000 % of largest peak
Mazimum rumber of peaks

Limit (by height) 1o the largest A A

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

4 Reintegrate the chromatogram e Click the @ button on the Method * Note that only the three peaks with
Editor toolbar to integrate using the the highest height are now
new setting. integrated.
i /% Chromatogram Results x
2o tlaBEC[Eaoc o [HlEA A% % B M e

x107 |+EI TIC Scan Pest - 200 - Scan.D
1549491 9335 18858 2

x10% +EI EIC(129.0000) Scan Pest - 200 - ScanD

[
05 A
0 i 7 2

3 4 b 6 7 [} <l 10 1 12 13 14 15 16 17 18 19 20 2
Counts vs. Acguisition Time (min) =

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

a Inthe Data Navigator window, select
the TIC MBRM for the Pest - STD 200
MRM.d data file.

b 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.

d Set the Maximum number of list
panes to 2.

¢ /\ Chromatogram Results x

(2o tQEE¢[Ealo e 2 x[H]E A% L% R B = Mines =l

x10% +EIEIC(414.2000) Scan Pest - 200 - Scan.D

x103 |+EI TIC MRM CID@&™ (* -» ) Pest - STD 200 MRM.D

5862

3
I 7316 23352

05 /‘\
58 58 & B1 62 63 64 65 66 67 68 69 7 71 72 73 74 75 76 77 78 78 & 81 82 83 84 85
Counts vs. Acquisition Time (min) =
Figure 12  Integrated MRM chromatograms
6 Select the MS/MS (GC) a From the Method Explorer window,
integrator. Change the filter to only select Chromatogram > Integrate
accept peaks with an absolute (MS/MS).

height greater or equal to 20,000.

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

f Type 60000 as the Absolute height.

b
¢ Click the Peak Filters tab.
d
e

Select MS/MS (GC) as the Integrator.

+ 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.

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



Learn basics of qualitative analysis

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

Steps

Detailed Instructions

Comments

7 Reintegrate the chromatogram

i [ Method Editor: Integrate (MSMS) x
i (B) Integrate Chromatogram =| (3 | 9 = 4 - | MethodItems - | (= E

A Integrator | Sutabity | & Peak Fiters -

Fitter on

® Peak height A ") Pezk area
Height fiters

[7] Absolute height A& = 60000 A counts

[7] Relative height 2= 5000) % of largest peak

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

Figure 13

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

105 [«E1TIC MRM CID@~ (= > =) Pest . STD 200 MAMD
60

154 il

il e

G544 g e

1 1 %54 g7
a5 " |I 1 A
/ L} .I L\ _.'I I\ J

:._ ] g .r L7
/ \
a'lf ll‘_ _."l "\

58 59 b B1 G2 63 64 65 66 67 6B 69 7 71
Counts vs. Acquisition Time (min)

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

Figure 14

8 Restore the settings that are saved
for the current method and close
Method Editor.

9 Delete all chromatograms except
the original. Delete the integration
results from the original
chromatogram.

72 73 74 75 76 77 7B 79 B BN B2 B3 84 85

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

b Click the icon in the Method
Editor. ﬁ

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

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

e Close the Method Editor window.

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

b Right-click the highlighted
chromatograms, and click Delete.

¢ Select all of the TIC chromatograms.

d Click Chromatograms >Clear Results.

Peak Filters tab with Absolute height marked

* Note that only the largest peaks are
now integrated.

The smaller peak at 5.8 minutes is
not included in the integration
results any longer because the
absolute height for this peak is

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

* When you use the Clear Results
command, the chromatograms are
not deleted; the results that are
connected to the chromatograms
are removed. In this case, the
integration values are cleared.
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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)

Steps

Detailed Instructions

Comments

1

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

b

Mark the check box next to the
MSD_mix_4stds_DB_spl200_03.d

data file in the Data Navigator window.

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

For the General workflow and the
GC/Q-TOF workflow, the integration
uses the Agile 2 Integrator because
that is the integrator selected in the
default method for that workflow.
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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Learn basics of qualitative analysis 1
Task 8. Interactively integrate a chromatogram (MS) (continued)
Steps Detailed Instructions Comments
i 7 Data Navigator i /% Chromatogram Results x
Samra:[?j:xgxsm,nG,spwznn,mD L IQ% L IA‘ e v‘;& Ll E‘% T =)
=[] U x107 |+El TIC Scan MSD_mix_4sids_DG_spl200_03.0
1 1 2061
B Assign Random Colors
| Choose Defined Color 05 5582 s
a
] Show . ?4| 9,929
e Hide 0
=} ser[\i' %107 |+EI TIC Scan Pest - 200 - Scan.D
= - 1
a
] Extract Chromatograms..
s
Extract Defined Chromatograms I,
Use Highlighted Chromatograms ¥ | i 4 % & 7 & § © 0 T2 B m 15 % 17 1® 19 2 2
Integrate Chromatogram Counts vs. Acquisition Time (min)
Integrate and Exiract Peak Spectra
Subtract Any Chromatogram
Smooth Chromstogram
Calculate Signal-to-Naise
R ClearResults
¥ Delete
Figure 15  One of the shortcut menus in the Data Navigator and the integrated chromatograms
2 Enable system suitability a From Method Explorer, select * Note the blue triangle that appears
calculations for the MS Chromatogram > Integrate (MS) to 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.
: [5] Method Editor: Intsarate (MS) x | The actual column void time
§ () Integrate Chromatogram - 4} - 4 | Metoskems= | = B and column length for these
st A S oo [ental data files is different than
System suitablity calculations
7] Enable system suitability calculations A these values. These are only
Pharmscoposiz: [ Unted States wsp) - used for this example.
Column void time: 1A  min
Column length: 000 A om
Figure 16  Chromatogram > Integrate (MS) Suitability tab
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Task 8. Interactively integrate a chromatogram (MS) (continued)

Steps

Detailed Instructions

Comments

3 Reintegrate the chromatogram.

4 View the system suitability
calculations.

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

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

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

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

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

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

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

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

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

i fiyPeaks: + TIC Sean

Peak /&= RT & MArea B Height + Width® FWHM & Symmetry # k' Plates & Plates/M = Resolution R Tailing facter

x

ib 1 5074 1039700.77 12677542 031 0244 0.07 41 1438 479 19 75
2| 5.582| 385246281| 414502661 0.064 | 0.014 1 46| 965321 | 321774 18 1
3| 8061| 9683994 54| 1023394128 0077|0.014 08 7.1 | 1910057 | 636686 1077 11
4| 922| 804449321 623326026 0.101|0017 05 82| 1686157 | 562052 a8 2
5| 9989 536162.3 52102347 0.063| 0.014 08 9 | 3177932 | 1059313 | 303 14
Figure 17  Integrated Peaks table with system suitability values
a To cancel your changes and restore * When you click the Floating
the values from the default method, command in the shortcut menu the
click the Restore to last saved values second time, the Integration Peak
from file icon ﬂon the Method List window is docked where it was
Editor toolbar. originally.
b Close the Method Editor window.
¢ Right-click the title of the Integration
Peak List window and click Floating.
d Click View > Integration Peak List.
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Task 9. Extract spectra from a chromatogram

Learn basics of qualitative analysis 1

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 - STD 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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Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments

i /\ Chromatogram Results x

ia»:law\wmge 1v\ﬁ1_ﬂ_f\@%"%€§2§,‘\ﬁ Minites =l
x103 |+EI TIC MRM CID@™ (™ -> =) Pest - STD 200 MRM.D
7 1314 415
65
6
55
5
45
4
35
&
25

2
15
. I
0.5 L {
131 132 133 134 135 136 137 138 139 14 141 142 143 144 145 146 147 148 149 15 151 152 153 154 155 156 157 168 159 16
Counts vs. Acquisition Time (min)
i [ Spectrum Preview x
2 e lQBH & 32 Bls

x102  +EI MRM:1 (rt: 13.430 min) CID@™ (287.0000 -> =) Pest - STD 200 MRM.D
4

253 0000

-3
=

+EI MRM:2 (rt: 13.433 min) CID@™ (307.0000 -> =) Pest - STD 200 MRM.D

237.0000

-

218 20 222 24 206 28 230 232 234 236 238 240 242 244 246 248 250 252 254 256 258 260 262 264 266 268 200 272
Counts vs. Mass-to-Charge (miz)

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 a Click the Range Select icon 4 from * When you zoom, make sure the
points for the peak at 5.2 minutes the Chromatogram Results toolbar. AutoScale Y-axis during Zoom icon,
and the peak at 14.3 minutes ofthe b Close the Spectrum Preview window. [£] is “on”. The background of the
Pest - STD 200 MRM.d data file. ¢ Click the Zoom Out icon, A, in the icon is orange when it is on.
Extract a spectrum from the peak Chromatogram Results toolbar. * You can extract a spectrum in any of
atornear 5.2 min. and thenone  d To zoom in to the peak at 5.2 minutes, the following ways:
of the valleys, using any one of right-click the mouse above the peak Double-click the data point in the
the options described under at 4.0 min. and drag it to 6.0 min., then chromatogram.
Comments. release. Click the data point in the
Extract a spectrum fromthe peak e On a peak near 5.2 min. extract a chromatogram, then right-click
at or near 14.3 minutes. (not the spectrum in any of the ways listed in anywhere in the chromatogram.
valley yet) the Comments column. Click Extract MS Spectrum. The
Change the display to show at f Onavalley near 5.1 min., extract the Extract Spectrum dialog box is
least three spectra. spectrum. displayed. Make sure the Pest -
g Click the Zoom Out icon, A, in the STD 200 MRM.d file is selected,
Chromatogram Results toolbar. and click Extract in the Extract
h Zoom into the region between 14 and Spectrum dialog box.
15 min. + Note that when you first extract a
i Ona peaknear 14.3 minutes, extract a spectrum, the MS Spectrum Results
spectrum in any of the ways listed in window appears containing the
the Comments column. (Do not extract spectrum, and the type of spectrum
the valley spectrum yet.) and retention time appear under
j If necessary, select 4 in the Maximum User Spectra. All subsequent
number of list panes icon in the MS extracted spectra appear in both
Spectrum Results toolbar. 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

[ Agilent MassHunter Qualitative Anabysis B0 - GE_GTOF.m

£ File Edit View Find Identify Spectrn Chromatngrams Method Wirands Actions Confiquration Tock Help
P03 02 i @ 0 (] B (B0 o o[ [ A] ] e e M GGRGE  [[E Nevigatorview | Compound Detit View

V] alu + MRMLY (L 5178 1 (110,000 -> =)
I« MARME1 (rt: 14301 min (3410000 - =)
UMY+ MFEM.Z (et 14,304 mun) (160.0000 <> =)

;12 Data Navigetor x |[i /4 Chromatogram Results s
[sen by D e e s aEoieslao e 1 ox[ob S R]% % Bl M =4
i T 0% [+F1 TIC MRM CIDE™ (™ <> ™) Peat - STD 300 MRM 0
) User Chiomatograms i ||
R T1C ME =) | ;
[ User Spectra :
lalis + MRNET (1t 5 196 min (1100000 -3 =} 55 \

Counts vs. Acquisition Time (min)

1375 138 1385 139 1355 14 1405 140 1415 142 1435 143 1435 144 1445 145 1455 146 1465 14T 475 148 1485

£ 5, Melbud Explove: GC_UTUF.m % || 111 M5 Spectrum Resubs
Chromatogram (e o3 a@ly¢Ealoe ¢ z[n)EnF e % Bl e o
| | x10% +EIMEHLY (1t 5196 man) CIOE= (110.0000 > =) Pest - STO 200 MAMD
Intngratn (MSME) J| |
Ingegraie (5] o
S ell  x107 vE1MRMEA (15 138 min) £0@™ (1100000 -2 =) Peat - STD 200 MRM D
Exclude Masaios)

Calculate Signabto-Hoise

Diefine: Chromatograma

+E1 MRMET (rt: 14,301 min) CIDE™ (341,0000 -> =) Pest - STD 200 MRML.D

Exiracsicn Cam Farmat B
i 2103 |«EIMRM2 (i I-.l.Id.wr:l CIDE (1600000 -> =) Pest - STD 200 MRM.D
rormm— ’ 7 T“ 120
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Figure 19  Main window with two MRM spectra from the peak at 5.2 minutes and two MRM spectra from the

peak at 14.3 minutes

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

Bring up Spectrum Preview.
Extract a spectrum from the
valley at RT 14.3 minutes.

Copy this spectrum to the User
Spectra folder.

Change the display to show 6
spectra.

Turn off Spectrum Preview.

b

Click the Spectrum Preview icon,

On a valley near 14.3 minutes extract a
spectrum.

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

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

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

Spectrum Preview mode is useful
when you quickly want to review
the spectra in your chromatogram
and save only a few of the spectra.
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Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments

i /\ Chromatogram Results x

12 e tlaElw i [Ealo e 1 os[ClE A s E Po% % B S Mines vl

%103 +EI TIC MRM CID@" (** ->*) Pest - STD 200 MRM.D
F4il15

R T T I

1375 138 1385 139 1395 14 1405 141 1415 142 1425 143 1435 144 1445 145 1455 146 1465 147 1475 148 1485
Counts vs. Acquisition Time (min)

¢ 11 MS Spectrum Resulis x

ia e 310 @Y ¢ [Ealo el smFE o [ kil =g

x103 +El MRM:1 (rt: 5.196 min) CID@" (110.0000 -> =) Pest - STD 200 MRM.D

o
x101 +EI MRM:1 {rt: 14.301 min) CID@™ (341.0000 -» =) Pest - STD 200 MRM.D

J 155.0000
(]

05 +EI MRM:2 (: 14 304 min) CID@™ (160.0000 -» =) Pest - STD 200 MRM.D
T
J ! "Tm 1330000
0 |
o

[+El MRM:T (rt: 14.260 min) CID@ (341.0000 -> =) Pest - STD 200 MRM.D

x101 +El MRM:1 {rt: 5.118 min) CID@™ (110.0000 -> =) Pest - STD 200 MRM.D

J
|

x1

185, rC'C‘C‘ ‘

x103 |+EI MRM:2 (rt: 14.264 min) CID@™ (160.0000 -> =) Pest - STD 200 MRM.D

133 [‘,'C-CC
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Counts vs. Mass-to-Charge (m'z)

Figure 20 Chromatogram Results and MS Spectrum Results windows

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

onthe -« Youcan 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
fae oy Ealoe @ [Eloh s R%AE = e )

103 [+E1 TIC MAM CIDE™ (™ -» =) Pest - 5TD 200 MAM D

: I

- 4

1375 138 1385 139 1395 W M08 WY 105 147 WIS W3 I 148 s uS

Counts ve. Accuissbon Tume (man}

MES 46 MBS W7 WIS WE

e

X5 Sctrvm e
et a@wlEeoc 2wl n e =

A107 <61 MAM:1 (rt 14.274-14.335 min, 10 acans) CIDE™ (34100005 ) Peat - 5TD 200 MAM.O
[

2103 (B MAMZ (it 142771433 min, 10 scans) CIDE™ (160,0000 -> *) Pest - STD 200 MAM.D
235 70000

133 000

65 7 75 B0 B5 M 985 100 05 M0 1S 10 15 10 138

Ceurts vs. Mass-to-Charge (miz)

Figure 21

Click the Zoom Qut icon,
Chromatogram Results toolbar.
Press the Ctrl key.

5 Extract spectra that average the a
ranges of peaks at 5.2 minutes and
at 14.3 minutes together for the b
Pest - STD 200 MRM.d data file. c
Hint: Use the Range Select icon
and the Ctrl key to select the
Peak 1 range taken from the d
halfway point. e
Extract the spectra, using any of
the options on the right.

peak, and release the mouse.
Release the Ctrl key.

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

Mo s 150 155 @ WS T s o

,inthe

Click at the left side of the peak at 5.2
minutes and drag to the right of that

Extract the averaged spectra using this

Chromatogram Results and MS Spectrum Results showing two averaged spectra

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

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

34
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Learn basics of qualitative analysis 1

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments
i\ Chromwiopm leede 3 The first spectrum has transitions
3 .8 Hlae 1z 1 i 9% Mirsates - .
Tl w'f“‘ ———r [lldne 2B v 2 from both time ranges. The second
X105 [+ TIC MAM CIDE™ [ +> 7 Pest- STD 200 MAMD A
5 spectrum only has one time range
o because the 160.00 -> ** transition is
. not present in the peak at 5.2
1 [T i W S | Gl A SR 81 U] N minutes.
3 i 1 & 7 ] 3 10 i 12 1 1] 15 16 [1] 1]
Counts v Acquisibon: Time {men)
| gl1 M5 Spectrum Resuln x
R MG R ) Ve N | e W 2 R e
2104 [«E1 MAM:1 (it 5121-5.267. 14 274-14 135 mn. 51 scans) CID@™ (110.0000. 341 0000 -> =) Pest - STD 200 MAM D
;
x|;..2 SEI MAREZ (7t T 2 min, 10 seans) CIOE (150 0000 -3 ) Pest - ST 200 MAM 0
2355
2
o
=
075
0s.
[ ¥
A 6 0 ® W s % %5 10

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
thatis 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.

W N0 15 10 15 130 15 M0 WS 150 155 10 WE 10 1S 180

Comnts vn. Maan-to-Charge (miz]

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, iii.

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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1 Learn basics of qualitative analysis
Task 9. Extract spectra from a chromatogram

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments

Minutes

MS0_mix_dsbds_DG_spl200_ 020

Plest- 200 - Scan [ 210 % |=E1 TIC MAM CIDE™ (=<2 ™) Fget - STO 200 MRM D
Fest - 5T0 200 MAM.D 2 2 g 45 5k 67 T 89 9O W2 12|imiaa)ias{1616)7 17]
.30
7
B
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Fest Strawb-01 SPKED 1 pobi- 1 olini D 1
2 Lo | | 558 15,258
] 2802 555 7316 |83 | L Wan l‘l ll
o I 0 T I 1 N AT 062 W
3 H 5 [3 7 10 il 12 : [ 15 16 [ 18
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e o o= lm] ] ['!
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A Pesk Soectm Btraction (M5/M5) 284
Seebctra to inchude: ke 264
0 M g of peak 244
B Avernge scans > 0 %o peak height 224
TOF spectra il
] Exchade il above 00 % of saburabon ::'
@ In the miz mnges used in the chremaingram £| 1:4_
3 Aurynhere 11
g
7 In these miz ranges. [100.0000-2000.0000 204
[¥] Newver return an mpty spactrum (13
44
Peak specinm hackgeund :_2.
MSMS | Avmage of secira ol pask stast s end -la 0 2640000
; : @ W0 10 W0 W0 180 a0 X0 240 M
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Figure 23  Peak spectra with a background peak spectrum subtracted

3
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Learn basics of qualitative analysis 1

Task 9. Extract spectra from a chromatogram

Steps Detailed Instructions Comments

7 Integrate and extract peak spectra a Click the TIC MRM chromatogram in + The peak spectra that you extracted

from the Pest - STD 200 MRM.d the Data Navigator window. manually in the previous step is
data file. b Click Chromatograms > Integrate and 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.

[ agilent tath i - 6C_QTOF.m -
¢ File Edit View Find ldentify Spectra Chromatograms Method Wimards Actions Configuration Tocks Help

i3 e a-FREL - R (B [A]E ] ] S ke B G G @ @ B [B Nevigator view | BB Compound Detsils View

& i Diata Navigator  |[i /4 Chromatogram Results *
ke o 3 a@s els]alo e |-.HL_HL&£[&|%&E;-: Minutes =4

10 |61 TIC AM CIDE™ [ -3 =] Pt - ST 200 MAM 0
ME “ e 45 5k 44
| v, ENTEEN E 7
7] User Spectra 4
BN s 1 e 2 235 in) (1850000 -> =
Fluly = ALY (it 51755 (100000 > 5 |
el + MAM:1 {rt 5529557 5680
Zluly = MRMLZ (it 55335 58 213000 > 4 |
el + MRM:1 (ft 5,836 0000 - 3 | |
[Flaly + MAM 2 (st 5839 2130000 -» 08 15258
Pkl + MRM:1 (st 6523 (219.0000 - 2 1——T149 i e
laly + MRMEZ (st £ 5265 E21 min) (164 0000 -» 1 2z
Flaly + MAMY (1t 6.618-6.673 mi 0 k 1 nah
il + MRMEZ (ot 6 : i "
Flily = MRMT (it 6. 0000 - i i 5 £ 7 [ ] 10 1 12 [ [] 15 15 17 12
Wkly + MRMEZ ft 6. Counts vs_ Acquisiion Time (mir)
i i [} Miethod Fditor: Fxirct (MSMS) % ||i fl] M5 Spectrum Reit x
71y + MRALY (s 330.8381 min) (2060000 -> . |l (1) Eatract Penk Spectrum +| (3 1+ 04 | Methodtems+ (5 i 2 & 31 QL Bt Bl ¢ 2 ] [H]e o] E
‘ i v 2
= Feak Lacation [ Frak Ftem [ Thage State: x104 [+E1 MAM:1 i 28962933 min, 15 scans) CIDE™ (185.0000 -> <) Pest-STD 20 | =
£ 5 Melhod Explover: GG_UT0R.m X A Peak Sprcinum Buiraction (MS/MS) A 93,0000
{1 thromatogram 2l Seectmininchel .
2 2o of pesk
- Spectram i
& swesnge scans > %ol pesk henght 24
Fxiract (MS)
e TOF spoctra f
[Extract s Al | Exchad i sbove 100 %efsstrsion
Exlraction Diats Formal o
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Anywhere 25
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'+ Fimnd Compountds. A 15
¥ Never returm an empty spectrum
|1 Find Compounds by Tormula = 1-
. 05
&
Mleptily Comporinds, L3 MEMS [ Avermge of spectrs ot pesk siat and end ~& 0
'+ Compound Automation Steps T B W0 1 W0 1w w0 0z @0 20
<] Time range 0,000 - Courbn vn, Mass:-to- Charge (miz)

Figure 24  Integrate and Extract Peak Spectra

8 Remove the integrationresultsand a Select the Pest - Std 200 MRM.d data  + You can instead click

the peak spectra. file. Chromatograms > Clear Results >
b Click Chromatograms > Clear Results Only Chromatograms if you do not
> Include Peak Spectra. want to delete the peak spectra.
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1 Learn basics of qualitative analysis

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 (f)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)

Learn basics of qualitative analysis 1

Steps Detailed Instructions Comments
Add/Edit Text Annotation ==l i /A Che Results =
i e— icot Gl Claa 00 :xiwLhRIP%%E = e x|
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Figure 25

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

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

20 T o

selected.

The Annotate Toolbar is only available when the Annotate tool is

You can move the annotation to a new location when you click

and drag the annotation.

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.

Select the image 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.

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

* You can add a JPG or a MOL image

file.

* The Agilent_Logo.tif file is included

in the \\MassHunter\Report
Templates\Qual\B.05.00\en-US\
Letter folder. You need to convert it
to a JPG file.

You can add multiple annotations to
a chromatogram or spectrum.
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1 Learn basics of qualitative analysis

Task 10. Add an annotation (continued)

Steps Detailed Instructions Comments
Add/Ldit Image Annotats o
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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

i /1, Chromatogram Results

i e tlQEjw ¢lxa oo

1l I O[] (] % e L= Minwtes

(Bl x

If an annotation is anchored, it stays
attached at the position where it is
anchored. If you zoom into a different peak,
an anchored annotation may not be visible.
If an annotation is floating, then the
annotation is always shown in the same
position relative to the upper left corner of
the window.

210 |61 TIC Sean MSD_mix_tetds_DG_spld00_030
L1
.
35
3 "
25 <k Agilent Technologies
15
25 A - L R S IS . - -
52 520 53 035 54 545 LL 030 56 060 BT LU0 BB 00 B9 53 6 LS B1 615 62 625 63 6 B4 645
Ceunts vs. Acquisition Time (min)
Figure 27  Add/Edit Image Annotation dialog box and the Chromatogram Results window
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Learn basics of qualitative analysis 1

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 18. Save results” on page 72.
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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1 Learn basics of qualitative analysis

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

c

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 from 79 to 99 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.
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Learn basics of qualitative analysis 1

Task 11. Add a mass caliper (continued)

Steps Detailed Instructions Comments
Delta Mass Caliper Settings [=] ; fLMsS o K
Caliper i 2 — — -
Pt E | 2= JF o5 =
s 55 : [Bl|#4 ¢ [x]a 0 & o] et e [E3] ]2 % B =14
Prafile Point ta Paint = A X a
Start X: 81.0700 miz End X 91.0545 miz
w103 <l Scan (st 50575360 min. 91 scans) MS0_mix_sstds_0G_spl200_03.0 Scbiract
Ty [T - A o g 9.9045 id'
Orientation degress . 0 |
Font style: Eald v A Font size: 10 + A 3 a8 a0 1
|

0 § & 8B & 5 B 8 8 B 0 N R UV U K B I
Counts va Mana-io-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 18.
b Click the Range Select tool in the MS Save results” on page 72.

Spectrum Results window.
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Task 11. Add a mass caliper
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L Familiarization Guide for GC/MS

o0 @ @ o o - Exercise 2

..... Find and identify
® ®
PY ¢ Task 12. Find Compounds by Chromatogram Deconvolution 45
° Task 13. Identify compounds using the Search Library algorithm 49

Task 14. Find Compounds using MRM (MRM only) 52

Task 15. Find Compounds by Integration 55

Task 16. Find Compounds by Formula with Fragment Confirmation 58
Task 17. Generate formulas and search library for peak spectra 66

Task 18. Save results 72

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.

Task 12. Find Compounds by Chromatogram Deconvolution

This Find Compounds 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
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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
1 Open the TIC for the a Ifthe program is not open, double-click + The Find Compounds by
MSD_mix_4stds DG_spl200 03.d the MassHunter Qualitative Analysis Chromatogram Deconvolution
data file. icon. Otherwise, click File > Open algorithm works with both GC/Q0Q
Data File. and GC/Q-TOF data files.
b Click the

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

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

¢ /\ Chromatogram Resulis x
iz e QB C[a]alo e 1 onlofdi A8 [R]% % Bl S winee M)

%107 |+EI TIC Scan MSD_mix_4stds_DG_spl200_03.D

1
084

061
04 ]
02]

o4

55 & 65 7 75 3 85 g 95 10 105 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. + For these examples, load the
work with GC data. Configure User Interface for GC/MS GC/Q-TOF Compound Screening
data” on page 12. workflow.
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Task 12. Find compounds using Chromatogram Deconvolution (GC/MS)

Find and identify 2

Step

Detailed Instructions

Comments

3 Find compounds using the
chromatogram deconvolution
algorithm.

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

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

a Inthe Method Explorer window, select

Find Compounds > Find by
Chromatogram Deconvolution.

b On the Settings tab under Peak filter,

type 20 for the SNR threshold.

¢ Select PPM for the m/z delta units.
d Enter100 forthe 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.

: E Method Explorer: GC_QTOF.m

Find Ce

x|iE

GC/Q-TOF Compound Screening A

i (b Find Compounds by Chromatogram Deconvolution

by Ck

b x
-l 3] -

i+l Chromatogram

A Settngs | Mass Fiters | Compound Fiters | Resuits |

— Resoluton:

'+ General

3 Rey Peak fitter:

Excluded miz:
= Find Compounds

Find by Targeted MSIMS

Find by Ci D A

SNR threshold

Find by Integration

T Find T— Bxtraction window:

Left miz delta:
Identify Compounds A

+ Compound Automation Steps

+ Worklist Automation Component shape:

+ Export

RT window size factor:

28

example: 46.48
Spectrum peak threshold

100.0000

miz delta units: | PPM -

[T] Use base peak shape

Sharpness threshold

100.00

[
NA

Right miz delta: ~ 100.0000

2500

Figure 30

tion

Click the Results tab.

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

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

If necessary, click the View >
Compound List command.

Settings tab in the Find by Chromatogram Deconvolution sec-

The Qualitative Analysis program
finds 4 compounds under these
conditions.

If the data file is not indexed, it can
take a long time when you run this
algorithm.
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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 Select 2 in the Maximum number of + Showing both spectra is a convenient
Figure 31 on page 48. list panes box in the MS Spectrum way to display all the information for a
Results toolbar. single compound.
b Click the Hide Empty Columns iconin - Note that both the cleaned spectrum
the Compound List window. and the raw spectrum are shown.

¢ Click the first compound in the Data
Navigator window.

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

compounds.
Agilent MassHunter Qualitative Analysis B.07.00 - GC_QTOF.m folfe =)
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
P2 d e FEE Y- E R [BE] AR ] 4] A s B B[R] B 4 & | & I[E Nevigetor View |B5 compound Details View
i % Data Navigaior xH@c-m-lm x
Sort by Data Fie > Automatically Show Columns | [/ | GHf G | @ & II 3
E [¥] MSD_mix_4sids_DG_spl200_03.D - g
51 Showtide - Cpd’ ¥R RTY miz 78 Polariy ¥ lons T4 Heloht 78 Area 7 Vidth ¥ Bese Peck 78 Algorithm va  Label
| 1| s5881) 57071  Positive 23| 100131 3a40081| 008 Find by Chromatogram Deconvalution| Cpd 1:
2| B061| 1520 Positive 19| 3a01se3| 8374043]  o084| Find by Chromatogram Deconvlution| Cpd 2:
3 X Find by Chromatogram Deconvolution
4| 9383| £70442] Fosiive 27| 7128 431233) o047 7 Find by Chromatogram Deconvlution| Cpd
L« n ] 3
i /\ Chromatogram Resulls x
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54
5
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0
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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

2

In this task, you identify and generate formulas for the compounds found
in “Task 12. Find Compounds by Chromatogram Deconvolution” on

page 45. You can do this task if you have purchased the NIST11.l library
(or a later version) or if you use the demo.l library. If you have two

libraries, you can even select both libraries.

Task 13. Identify compounds using the Search Library algorithm

Step

Detailed Instructions

Comments

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

Highlight the compounds in the
MSD_mix_4stds_DG_spl200_03.D

data file in the Data Navigator window.

In the Method Explorer window, click

Identify Compounds > Search Library.

In the Settings tab, click the Add
Library button. Select the demo.l
library and click the OK button.
(optional) In the Settings tab, click the
Add Library button. Select the
NIST11.1 library and click the 0K
button.

(optional) Select Stop at first library
match for the Multi-library search
type.

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

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

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

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

You can also click GC/Q-TOF
Compound Screening > Identify by
Library Search in the Method
Explorer. The same section in the
Method Editor window is displayed.
Demo.l and Nist11should be
installed in the \MassHunter\
Library folder.
Note that many of the compounds
are identified after searching the
NISTI11.Ilibrary.
If you do not have the NISTT11./
library, then select a second library
if you have one available.
If you have two or more libraries
selected and you select Stop at first
library match, the library search
algorithm searches the first library
in the list. If the compound is
identified, then it stops. If the
compound is not identified, then it
searches the next library until the
compound is identified or the last
library is searched.
You use the Library Editor program
to modify .L libraries that you use
with the Search Library algorithm.
This program is installed with the
Agilent MassHunter Quantitative
Analysis program. You click the
:'\ icon to start this program.

5\
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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
Results columns in the Compound
List window and the Compound
Identification Results window.

a Click the Show Library Search
Columns button (¥ ) in the
Compound List toolbar and in the
Compound ldentification Results

toolbar.

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

window.

Agilent MassHunter Qualitative Analysis B.07.00 - GC_QTOF.m =
¢ File Edit View Find Idenify Spectra Chromstograms Method Wizards Actions Configuration Tools Help
EN= A== W= N R REAN EAN G R \I\Jﬁ&\ Al Ry @\Jj_{;\ B |5 Navigator View % Compound Details View
i "% Data Navigator x |[¢ @Compound List x
Sert by Data File b | Automatically Show Columns | P45/ | Gff G2 | @ @, \\ 7]
o MSD’WUS‘“’DG’“EDMJ'D ShowlHide + Cpd’ W+ RTT+ miz ¥ Score (Lib) T4 Polarity ¥4 lons T4 Height 74 Width 7+ Base Pesk 78 Algerithm o

57071 8111  Positive 23] toom3z|  oos 57.071| Find by Chromtogram Deconvolution| |

2 935 Posilive 19 3401983 0084 1540777 _ Find by Chiomaiogram Deconvoluton
bu 3 182.0384 8981 Fosilive 20] 1683131 0.104 188.0384| Find by Chromatogram Deconvolution
0 [ l 4] 9989 87.0442 Positive 27| 71728 0047 87.0422] Find by Chromatogram Decomvolution ~
5 Com IEN 0 ‘ ,
[#]Cpd 1: Dodecane
Cpd 2: Biphenyl { (% Compound Identification Resulls: Cpd 2 Biphenyl % ||} & Structure Viewer: Biphenyl x
Cpd 3: 4-Chlorobipheny! -
[7]Cpd 4 9589 i 4] Automatically Show Columns | 81| S G| @ @ [[ae] Structure | MOL Text
Matched Sequences
[ Match ety D Techniques Applied 8
=S LibSearch
Best ® Name 8 Formula® Score RT -8 ID Source & Library & Score (Lit) &
2 |® | Biphenyl| C12H10] 935| 8061| LibSearch| demol| 935
CE 41 Name 4 Library 1 Num Peaks 4 S
| Biphenyl| demol 78
"/, Chromatogram Results (53 Compound Identification Results: Cpd 2: Biphenyl
: [ 5. Method Explorer GC_QTOF m x ||} [Z} Methed Editor: Search Library % ||} 44 Spectral Difference Resulis: Cpd 2: Biphenyl x
GC/Q-TOF Compound Screening A ~||i ® Search Library for Compounds ~| (3} | ¥1 ~ ¢4 | Method Items R N 4
7 Chromatogram A Ubraries | Search Crteria | RT Scoring | Peak Fiters | Tolerances | %102 |Cpd 2: Biphenyl: +EI Compound Spectrum (rt: 2.037-8.121 min) MSD_mix_dstds_
- Library selection =
- Library Score fwd) Score fev) |4 o . d . Al
E i o- = %102 |Cpd 2: Biphenyl: +EI Compound Spectrum (rt: 8.037-8.121 min) MSD_mix_dstds_
Reports 51,0197 76,0315 102.0465 128.0616
Find Compounds A £ T
Find Compounds by Formula %102 |Biphenyl C12H10 + Scan demal
= Identify Compounds e L
Multiibrary search type L 0 51.0500 76.1000 1151000 | 138.1000 |f,
Search Database .
© Search all libraries 0 4 s e 70 s o9 100 1o 120 130 1o 150
[Search Library | 5 ——— Counts vs. Mass-to-Charge (miz)
Generate Formulas - = || ¥ Speciral Difference Results: Cpd 2: Biphenyl ]| MS Spectrum Resulis |

Figure 32

3 Switch to the Compound Details
View to review the compounds.

Compounds in MSD_mix_4stds_DG_spl200_03.D data file and the library search results

a Click Bl compound Detils View in the main

toolbar. Results window only has results if

* The Compound Fragment Spectrum

b Close the Compound Fragment
Spectrum Results window.

you used fragment confirmation
with the Find by Formula algorithm.

50

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



Task 13. Identify compounds using the Search Library algorithm

Find and identify 2

Step Detailed Instructions Comments
4 Review the results in the a Click the Overlaid icon in the * You can find out more about the
Compound Details View. Compound Chromatogram Results Compound Details View in the
window. online Help. The Compound Details

b Expand the results in the Compound
Identification Results window.

View is very useful when looking at
the results of the Find by Formula
algorithm with a data file acquired
in All lons mode.

1| Cpd 1: Dodecane Dodecane|  C12H26 57.071) 5.581| 1001131 0.06| 3443081 23] (=58 3
Ci2H10 154.0777 1540777 8061 3401983 0084 8374349 19

Agilent MassHunter Qualitative Analysis 8.07.00 - GC_QTOF.m =X IR
i File Edit View Find Identify Method Wizards Configuration Tools Help
(W Bl v B[] A #[B]B]& | E Nevgstories [BJ Compound Detals View
3 Compound List % ||} €2 Compound Identification Results: Cpd 2: Biphenyl x
i [ Automatically Show Columns | [ | Off Gl | @y, @ \\ 1 7 i | Automatically Show Columns | [ | Off G | @y, @ \

Cpd T8  Llabel ¥R MName WA Form Y8 miz V8 BasePe TR RY® Hei T8 Wi T8 fre ¥4 lo7H Sod 1D Techniques Applied &

ibSearch

Best # Name ® Formula® miz/ 8 Mass® Mass (Tat) ® Diff (ppm) # Score |
Best 78 Name ¥ Formula 72 Score™ W+ Mass (DB) W= RT 7+ ID Source ¥+ Score(lib) ¥ Library w4 | \r-‘ | Biphenyl | Ci2H10| | | | |
= \r-‘ \ B\pheny\} E12H1D‘ [:%] 5\ 154 D?E‘ 8.061| LibSearch 915 demo\‘
N T4 ID A N Score (Lib) ¥4, Library W4
\ Biphenyl 1 535| demol| \
Cpd Y2  label ¥R MName Y& Form ¥R miz ¥ BasePe YR RTH Hei T# Wi ¥ Are T8 lo T+ So
| 3| Cpd3:4-Chiora.| 4-Chiorobiphenyl| C12H9CI| 186.0384|  188.0384| 9.221| 1683131| 0.104 6634308 20
[ Cpd 4:9.989 | 870442 er.oadz[ 9ses| 717z oo47[ 42| 2]
KN I | vl el I 3

i 5 Method Editor: Search Library

i (B Search Library for Compounds ~| ¢} | ¥ - (4

x || [jj Compound MS Spectrum Resulis ®

(2 e 316 E s ln]fe]e el sl

A Lbraries | Search Crteria | T Scoring | Peak Fiters | Tolerances

‘ %108 |Cpd 2: Biphenyl: +EI
Library selection - 095

Compound Spectrum (rt: 8.037-8.121 min) MSD_mix_4stds_DG_spl2..

154
09 3 €12
Library Score fwd)  Score | 085 25
D:\MassHurter\Library\demo | = 800 08 3
or 15
065 1 76.0315
C6 HeJe
06 s [hl ]
055
[ pdatbey | [Reroveli Il 52 0
3 045 § %105 |Cpd 2: Biphenyl: +EI Scan (rt 8.037-8.121 min, 26 scans) MSD_mix_4stds_DG_spl200_02
it 04 ! ape1 4 5 ~154{0776
© Search all libraries 035 Cei2: Biphery! 5
= 03
() Stop at first library match
# P ¥ 025 4
Number of hits 02 s
0.5 2
Maximum hits per compound 5 01 be ot
& 005 B =
< I 3 =S —— 0 prheiml A, .131 #:‘3 T T T T T T
205 806 807 808 809 81 81 50 100 150 200 250 300 350 400 450 500 550 600
[E% Method Explorer: GC_QTOF.m |5 Method Editor: Search Library [” Counts vs. Acquisition Time (min) Counts vs. Mass-to-Charge (miz)

Figure 33  Compound Details View showing compounds in MSD_mix_4stds_DG_spl200_03.D data file

5 Switch back to the Navigator View. + Click the Navigater View button in the
main toolbar.

6 Close the data file. Click File > Close Data File.
Click No when you are asked if you

want to save results.

[— -

+ |f you want to save these results,
see “Task 18. Save results” on
page 72.
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2 Find and identify

Task 14. Find Compounds using 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 Ifthe program is not open, double-click + You use the General Workflow

200 MRM.d data file. the MassHunter Qualitative Analysis when working with GC/QQQ data.
icon. Otherwise, click File > Open You can use either the General
Data File. Workflow or the GC/Q-TOF

b Click the Pest - STD 200 MRM.d data Compound Screening workflow
file in the GC Pesticides example data when working with GC/Q-TOF data.
file folder.

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

i /\ Chromatogram Resulis x
P2 e 1 QEHC[ERaloc 1kl A% LB|% % B = M =)

x10% |+EI TIC MRM CID@™ (™ -> ) Pest - STD 200 MRM.D
842 212 gl 5—516 617

]

| I, nM Al NI 11
3 i 5 § 7 8 ] 0 N 2 13 1 15 16 17 18
Counts v Acauisition Time (min)

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

2 Configure the user interface to + Follow the instructions in “Task 2.
work with GC QQQ data. Configure User Interface for GC/MS
data” on page 12.
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Task 14. Find compounds using MRM (MRM only)

Find and identify 2

Step

Detailed Instructions

Comments

3 Find compounds using the MRM
algorithm.

In the Method Explorer window, select
Find Compounds > Find by MRM.
Click the Group transitions by
compound name button.

Click the Integrator tab.

Select the Agile 2 integrator.

; [5 Method Explorer: Defauitm x Hi@umzﬂimr:ﬁmm by MRM x
Chromatogram A ||} & Find Compoundsby MRM ~| (3% | ¥ + (3 -| Methodltems - | (= 14
I Spectrum [ Options | A Integrator | Peak Fiters [ Signalto Noise | Peak Spectrum | Resuts|
Integrator selection -
7 General
(Agle 2 -|a
* Reports
I Find Compounds

Find by Chromatogram Deconvolution
Find by MRM A
Find by Integration

 Find Compounds by Formula

'+ Identify Compounds

1+ Compound Automation Steps

1+ Worklist Automation

Figure 35

4 Examine the compounds. See
Figure 36 on page 54.

e

f

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

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

If necessary, click the View >
Compound Identification Results.

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

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

Click the first compound in the Data
Navigator window.

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

* You can choose the region of the

chromatogram from which you
intend to find compounds.

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

The Qualitative Analysis program
finds 28 compounds under these
conditions.

The precursor ion is displayed in the
Precursor (Acq Method) column,
and the product ion is displayed in
the Product (Acq Method) column
in the Compound ldentification
Results window.
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2 Find and identify

Task 14. Find compounds using MRM (MRM only)

Step Detailed Instructions Comments

gilent MassHunter Qualitative Analysis B.07.00 - Default.m
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tocls Help

=R N=RE AR I N R [A] &[] 4 4 | 4 als i B [G]SB]% & | 8 [ Nevigstor View | B Compound Desails View
{ % Data Navigator xH;@c-mnua x
Sort by Data File v Automatically Show Columns || P45 | @ @ |[28] 4]
E] 1~ STD 200 MRM.D B : e — ——
o o - ShowHide = Cpd’ ¥-8 File * 78 1D Source T ID Techniques Applisd T#  Name 7+ Formula 75 Satursied T8 RT T8 miz T8 Mg,
] 2| Pest-STD 200 MRM.D Aeq Aeq propazur 51 10| 5
] 3| Pest- STD 200MRMD Aeq Aea riflualin 5863 36|
] 4| Pest-STD 200 MRM.D Acq Aca| _ chlorpropham 55 213
= 5| Pest- STD 200MRM.D eq eq BHC Betz 6645 219
6§ Pest-STD 200 MAM.D Carbofuran

Pest- STD 200 MRM.D Acq Aca| diazinon| -
| | 4
| TN m, | [
{ 7% Compound Identification Resulls: Cpd 6: Carbofuran x
pd 7- diazinon Autematically Show Columns || 5| @ & |

pd 8: BHC gama delts - - -
pd 9: chlorpyriphes methyl ID Technigues Applied =

pd 10: malacxen =30 3 Aca
pd 11: vinclozelin

o 12 malathion il Seore (Acg) B Precursor (Acq) & Find by MAM Product lon 4 Best8  Name & Formula4i Score- miz-4 Mass 4 Mass (MFG) & Mass (Tot) & Diff (ppm) 41 D
| 100] 184 148 | Carbofuran | 00| | | | |
[ Method Explorer: Defaultm x
Chromatogram A -]"7 = | [
L Ch Results &3 Compound Identification Results: Cpd 6: Carbofuran |
Spectrum & :
: [5 Method Editor: Find Compounds by MRM x (|3 1]} MS Spectrum Results x
General = >
& < § (B) Find Compounds by MRM = 43 19+ &4 -] Methodltems~ | (5 (1 [ @ © ¢ 1@ B & €[] 9 ¢ 2 =/[m] !
'+ Reports
Options | A Integrstor | Peak Fiters | Signaito Noise | Peak Spectum | Resus | x10% Cpd 5 BHC Bets: «El MRM:1 (t: 6.584-6.707 min, 19 scans) CID@™ (215 *
= Find Compounds Integrator selection - 29 1830
Find by Chromatogram Decomvolution [Agie2 ~|a 15 I
Find by MRM 4| A 1450
Find by Integration L 05 |
o
'*! Find Compounds by Formula %104 |Cpd & Carbofuran: +EI MRM:2 (rt: £.452-6.676 min, 28 scans) CID@™ (16
34 1490
2]
1310
| |
0 T T T T T T T T T T
@ 1o 130 10 b 1o 200 2o 200 2o
i Counts vs. Mass-to-Charge (miz) -
Figure 36  Find by MRM results
5 Close the data file. a Click File > Close Data File. + If you want to save these results,
b Click Close. see “Task 18. Save results” on

page 72.
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Task 15. Find Compounds by Integration

Find and identify 2

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

identified by the integrator.

Task 15. Find compounds using Integration

Step Detailed Instructions

Comments

1 Open the TIC for the
MSD_mix_4stds_DG_spl200_03.

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

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.
i /% Chrematogram Results
ie e tlQ B CEAl0c 1o [H]E A K% S| % B E S i =l
0.54
L A |
> ° & ! 7 Counts vs. r‘«:ajsiﬂcnﬂm?mm] 2 ° v ! "
Figure 37  TIC chromatogram from MSD_mix_4stds_DG_spl200_03.d

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

3 Find compounds using the Find by
Integration algorithm. Find Compounds > Find by
Integration.

b Select the MS/MS (GC) integrator.

a Inthe Method Explorer window, select

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.

* You can choose the region of the

chromatogram from which you
intend to find compounds.

You can extract the complete result
set for a compound after it is found
by using the Compounds > Extract
Complete Result Set command
when a compound is highlighted.
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2 Find and identify

Task 15. Find compounds using Integration

Step Detailed Instructions Comments
 [Z Method Explorer- Defauit m x ”i@*ueummimr:rimc«mmwmm x
[+ Chromatogram ~ |l ) Find Compounds by Integration | (3} | ¥) ~ % -| Methodltems - | (=
Cispectian | AdustDelay Tme |  Peak Spectrum Bxtraction | Cherge State | Resuks |
- A htegstor | Peakfites | cr Bdraction | Exclude Mass(es) |
* General Integrator selection -
+] Reports [mssms ey -la
= Find Compounds |2

n,

Optiorss

Find by Chromatogram Deconvalution
Find by MRM
Find by Integration A

This is @ parameter less integrator

#I Find Compounds by Formula
'+l Identify Compounds
1| Compound Automation Steps 4

Figure 38 Integrator tab in the Find by Integration section of the Method Editor

¢ Click {i-: to run the Find Compounds - The Qualitative Analysis program
by Integration algorithm on the data finds six compounds under these
file. conditions.

d If necessary, click the View >
Compound List command.

4 Examine the compounds. See a Select 2 in the Maximum number of
Figure 36 on page 54. list panes box in the MS Spectrum

Results toolbar.

b Click the Automatically Show
Columns icon in the Compound List
window.

¢ Click the Hide any currently empty
columns icon in the Compound List
window.

d Click the first compound in the Data
Navigator window.

e When the Data Navigator window is
selected, use the arrow keys to switch
compounds.
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Task 15. Find compounds using Integration

Find and identify

2

Step Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis 8.07.00 - Default.m
i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help

H= R W=1= MR RACAREI N R

B & Bl Navigator View |l Compound Details View

i %A Data Navigator x x
Sor by Data Fle ~||: Show Colurns || P51 @ # ([a8] ] ¢
5[] MSD_mix_4stds_DG_spi200_03.D . . —— — —
o ShowiHide + Cpd’ ¥4 File ¥ RT 74 Polary V5 Height 7 Area W8  Width ¥ BssePesk W  Algoritm ¥8 Lt
1| M Positive| 4125608 0.014| 7.1| Find by Integration |
X Find by Integration
3| MSD_mi _DG_spl200_03D| 9.113 Posifive 643063 Find by Integration
i ] 4| MSD_mix_éstds DG_spl200 03D| 9.221|  Posiive| 6319283 9081557 0018 Find by Integration
= 5| MSD_mix_4stds_DG_spl200 03D 9.988|  Fosifive|  727945| 16264868 0 78] Find by Integration
] §] MSD_mix_dstds DG spl200 03D| 11528]  Positive|  373624| 26736718 0 78| Findby Integration| €
< 1 ] b
i /\ Chromatogram Resulis x
ie s QB C[Ealoc 1 o[H]EA KSR % R E] = M 23
X107 [+E TIC Scan MSD_mix_4stds_DG_spl200_03.D 2
14 8061
A l L [
[}
55 [3 65 7 75 [) ! 9 5 1 105 1 115
Counts vs. Acqisition Time min) <
x ||} [Ef Method Editor: Find Compounds by Integration X ||¢ yl1 MS Spectrum Results x
~||i (® Find Compounds by Integration ~| (3} | 9 - 0 -| Methodltems~ | (= Wi & & 3 | Q [F] 34/ o !
Adust Delay Time | Peak Spectum Bdraction | Charge State | Resuts ||| x10% +El Scan (rt: 5.558-5.585, 5.598-5802 min, 7 scans) MSD_mix_dstds D *
A Iniegrtor | Peakfites | O Edraction | Exclude Massfes) | - EA
Integrator selection - 15 E
[ms/ms 50) ~a 1 2070
= Find Compounds L 05 l - { 5
b E 0- 9 e L T P 5
E N R, _— e 104 [+B1 Scan (r: 2.041-2.044, 2.088-2.091 min, 4 scans) MSD_mix_4stds_D..
Find by MRM is is @ parameter less integrator. s
Find by Integration A W
Find Compounds by Formula
Identify Compounds P I
T —_— 50 100 150 200 250 300 350 400 450 500 550 600
- Z Counts vs. Mass-to-Charge (m'z) -

Figure 39  Find by Integration results

5 Close the data file. a Click File > Close Data File.
b Click No when asked whether or not to
save results.
¢ Click Close.

« |f you want to save these results,

see “Task 18. Save results” on
page 72.
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Find and identify

Task 16. Find Compounds by Formula with Fragment Confirmation

Fragment confirmation of target compounds can be conducted on LC/MS
data files that are acquired in All Ions MS/MS mode. On an LC/Q-TOF
instrument this is done by alternating the acquisition between 2 to 4
different collision energies. The recommended collision energies to use are
0V, 20V, and 40 V. The 0 V spectrum is considered the "low energy
channel" which predominantly shows the precursor ions of the eluting
compounds, while the 20 V and 40 V spectra are considered the "high
energy channel(s)", which exhibit fragment ions of all compounds eluting
at the time. Hence, the name All Ions MS/MS. A similar experiment can be
conducted on an LC/TOF instrument by alternating between 2 to 4
fragmentor voltages, (for example, 125 V, 200V and 275 V). For the "low
energy channel" the fragmentor voltage is set to avoid in-source
fragmentation of most of the target compounds, while the "high energy
channel" spectra exhibit fragment ions of the eluting compounds. Using
more than one high energy channel provides fragmentation across
different compound stabilities.

Fragment confirmation is also possible for GC/Q-TOF EI data, which
inherently shows mostly fragment ions in each spectrum. Here, only a high
energy channel is present, and most of the time molecular ions are not
present in the spectra. Therefore, the Molecular ion optional check box
needs to be marked. The algorithm first selects “n” fragment ions from the
EI-MS spectral library based on abundance and m/z value (higher m/z
fragment ions are given preference because they contain more structural
information). The algorithm then extracts ion chromatograms of those ions
in a time window around the target retention times in the library and
creates a list of target chromatographic peaks. It then attempts to find
groups of peaks that cluster by RT and selects a reference ion and
confirming fragment ions. The reference ion can be the molecular ion if
present, but it does not have to be. The algorithm then calculates how well
the selected chromatographic peaks co-elute. The target compound is
qualified, if a user settable minimum number of ions is found to have a
coelution score above a set threshold.

The Molecular ion optional mode can also be used for LC/MS data, if the
precursor ion of a compound in the "low energy channel" shows a split
peak due to saturation. In that case the molecular ion will not be used as
the reference ion; instead, the reference ion and confirming fragment ions
are chosen from the high energy channel(s).
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Find and identify 2
In all cases a "Cleaned HighE Scan" is generated which only shows the
reference ion and confirming fragment ions, optionally annotated with
their sub formulas.

Task 16. Find Compounds by Formula with Fragment Confirmation

Step Detailed Instructions Comments

1 Open the TIC for the a Ifthe program is not open, double-click + You use the General Workflow
Tomato_spiked.D data file. the MassHunter Qualitative Analysis when working with GC/QQQ data.

icon. Otherwise, click File > Open * You can use either the General
Data File. Workflow or the GC/Q-TOF
b Click the Tomato_spiked.d data file in Compound Screening workflow
the GCMS Pesticide example data file when working with GC/Q-TOF data.
folder.
¢ Clear the Load result data check box
and click Open.
i /A Chromatogram Resulls -
(2 e zla B ¢[Ea o e oz [eldb s %% % B e M =)
%102 |+E1 TIC Scan Tomato_spiked D
o I AA_JL___J\M J i _A_,_L-—n——’-“‘
5 6 7 8 9 10 1112 13 14 15 16 17 1BCWBE2PZJ 2_‘23%42.’(32812?2325 30031 323334 3536 373829 40

Figure 40  TIC chromatogram from Tomato_spiked.d

2 Configure the user interface to * Follow the instructions in “Task 2.
work with GC data. Configure User Interface for GC/MS

data” on page 12.

3 Loadthe a Click Method > Open. * This method is installed in the
GCQTOF_Pesticide_Example.m b Select the \\MassHunter\methods\B.07.00
method file. GCQTOF_Pesticide_Example.m folder.

method and click Open. + If you see any blue triangles when
you load the method, you can ignore
them for now.

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

ili_GCQTOF_Pesticide_Example.m. method to disappear.
¢ Click the Save button.
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2 Find and identify

Task 16. Find Compounds by Formula with Fragment Confirmation

Step

Detailed Instructions

Comments

5 Verify the parameters for Find
Compounds by Formula.

In the Method Explorer window, select
Find Compounds by Formula > Find
by Formula - Options.

Click the Formula Source tab.

Click Database/Library.

Select the Pesticide_Example.cdb
library in the PCDL folder.

Click the Formula Matching tab.
Select Symmetric (ppm) for the
Possible m/z and review the value.
Mark the Limit EIC extraction range

! 57 Method Editor- Find Compounds by Formula - Options
i (b Find Compounds by Formula | ¢} | ¥~

| Methodltems ~ | (= 3§

* You can run the Find by Formula
(FbF) algorithm on GC/Q-TOF El
data files. You can also use this
algorithm on LC/MS data files
acquired in All lons MS/MS mode.

» These values are already set in this
example method.

+ Thevalue selected for Possible m/z
may depend on whether you are
running your acquisition method in
high resolution mode or dual gain

check box, select Symmetric, and type mode.
1.0 for the Expected retention time.
x { 57 Method Editor: Find Compounds by Formula - Options x

[ Scomng | Resuts |  ResutRtes |

i (b) Find Compounds by Formula = £} | &) v (4

| Methodltems - | (= Fg

Scong |  Resuts |  PResutFtes |  FragmentConfimation |

Fomula Source | Fomnula Matching | Posttivelons |

Fragmert Corfimation
|  Megativelons | |

Source of formulas to corfim
™) These formulas
C13H100
(type a comma-separated list of formulas, e.g., "CEHB, CH4")

~) Compound exchange file (.CEF):

® Database / Library
D:\MassHunter\PCDL\Pesticide_Example.cdb

=

) Worldist

Matches perfomula
Maximum number of matches 1

increase for

Values to match
%) Mass
®) Mass and retenfion time (retention fime opfional)

Mass and retention time:(etention time required)

Fomuia Source |

Fomuiz Matching

Postive lons | Negativelons |
Match tolerancs

Masses: +/- 1000 ppm E

Retention times +[- 0350 minutes

Expansion of values for chiomatogam exiraction

Possible miz: Symmetic ppm) =

[] Limit EIC extraction range

« B0 -

Expected retention time:

Symmetic ¥ +[- minutes

Figure 41
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Click the Results tab.

Mark Delete previous compounds.
Mark Extract EIC and Extract cleaned
spectrum.

Click the Result Filters tab.

Mark the Only generate compounds
for matched formulas check box.

Formula Source tab and Formula Matching tab in the Find by Formula - Options section

* If you clear Only generate
compounds for matched formulas,
then compounds that are not found
are also displayed in the results.
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Task 16. Find Compounds by Formula with Fragment Confirmation

Find and identify

Step

Detailed Instructions

Comments

 [£7 Method Editor: Find Compounds by Formula - Options
i (¥) Find Compounds by Formula «| {3} [ ¥ - 0 | Methodltems - | (% 34

x

| Fomula Source |

Fomnuda Matching |

Postive lons

Negative lons

Scoring | Results

Resut Fiters |

Fragmert Confimation

Previous results

[7] Delete previous compounds

New rosuls
@ Highlight first compound
*) Highlight all compounds

Chromatograms and spectra

V] Extract EIC

[#] Extract cleaned spectrum

[ Include structure

[T Extract raw spectrum

Symmetric [m/2)

[ Extract MS/MS spectrum

pem

Figure 42

= © =5 3

Click the Fragment Confirmation tab.  *

Mark Confirm with fragment ions.
Mark Molecular ion optional.
Click Use spectral library only and
type 7 for the Number of most

specific ions from spectral library.

Type 0.2 for the RT difference.

 [57 Method Editor: Find Compounds by Formula - Options x
i (») Find Compounds by Formula ~| (3 | € (4 - | MethodTtems~ | (= [

| FomuaSouce | FomuaMstching | Postivelons |  Negavelons |
| Scoing | Resuts || Resibfibes | Frgment Confimation
Unmaiched formdlas

[#] Only generate compounds for matched formulas

Matching criteria
Low score matches

Matches for which the averall score is low

@] Wan if scareis < B0
®

[¥] De not match if score is < 7000

Single ion matches

Matches for which only a single evidence ion is observed, but a second
evidence ion of significant abundance is predicted from the formulz

7 Wan if the (uncbserved) second ion's 50.00
] 3bundance is expected to be
7| Do not match if the (uncbserved) secand > 20000

¥l on's sbundance is expected to be

Results tab and Result Filters tab in the Find by Formula - Options section

For GC/Q-TOF data, you mark the
Molecular ion optional check box.
+ A higher number of ions produces a
greater specificity and more
confidence in the results; however,
a higher number of ions results in a
longer program run time.
* The recommended range for the RT
difference is 0.1 to 0.2 This value is
the difference that is allowed for the
retention time shift of the reference
ion. The reference ion is
automatically chosen by the
Qualitative Analysis program.
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2 Find and identify

Task 16. Find Compounds by Formula with Fragment Confirmation

Step Detailed Instructions Comments
r Clearthe S/N ratio check box. + If the S/N ratio check box is
s Type 70 for the Coelution score. marked, you have a high probability
t Click Minimum number of qualified of producing false negatives (if you
fragments and type 1. the ratio too low).

» The recommended starting value is
1 to 3. A setting of 1 requires two
qualified fragments: a reference ion
and a qualified ion.

57 Method Editor: Find Compounds by Formula - Options x
i (W) Find Compounds by Formula ~| (3} | ) ~ 4 - | Methodltems~ | (= [
| FomuaSouce | FomnuaMatching |  Posiivelons | Negativelons
| Sooing |  Resits |  Resutfites |  Fregment Confimation

Search fragment ions
7] Confirm with fragment ions
[¥] Molecular ion optional
Fragmert ion source

@ Use spectral library only

7) Use average fragment spectrum if spectral library not available
Number of most specific ions from spectral 7
library

Number of most specific ions from average 7
fragment spectrum

Fragment ion EIC qualfication settings

RTdifference  +- 020 min. of expected RT
[ S ratio = [5m0

Cosluionscore = 79

Fragment ion corfimation criteria

@ Minimum number of qualified fragments 1

) Minimum percent of qualified fragments

Figure 43  Fragment Confirmation tab in the Find by Formula - Options section

6 Run the Find Compounds by * Click {i: to run the Find Compounds + The Qualitative Analysis program
Formula algorithm. by Formula algorithm on the data file. finds five compounds under these
* Click Find > Find Compounds by parameter values.
Formula. * Leave the values in the other tabs
the same.
7 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.
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Task 16. Find Compounds by Formula with Fragment Confirmation

Find and identify

Step Detailed Instructions Comments
8 Examine the compounds. See a Click Bl compound Detsils view inthemain < Selecting a compound from the
Figure 36 on page 54. toolbar. Compound List window displays

b If visible, close the Method Editor and
the Method Explorer windows.

¢ Inthe Compound List window,
right-click the header of any column
that you want to remove, and click
Remove Column.

d Move the Flags (Tgt) column in the
Compound List window to next to the

results in the other windows in this
view.

+ See the online Help for more
information.

+ Two of the windows are shown in
more detail.

Label.
Agilent MassHunter Qualitative Analysis B.07.00 - pfh_GCQTOF_Pesticide_Examplem fore =
i File Edit View Find Identify Method Wizards Configuration Tools Help
== RN AR T R @f_\\ Bt [E2] @] @ | B nevigator view ‘Compound Details View
G} Compound List G C ification Results: Cpd 1: 35-Di i -
§ 4 Automatically Show Columns | 14| Gt 5¢1| 5 @&y i ) Automaticall Show Columns | P51 G S8 G &2 ) @ @ ) o e |[oxe]
Label TR Flags (Ta) T+ Formula ¥ D Techniques Applied 8
[EITS Cpd 1 35-Dichloroaniline CBH5 CI2 N || IS FBF-FragConfirm
Cpd  Chiorpropham fifaliiod| CI0HIZANOZ Best 4 Name &  Formula 4 miz 7 8 Mass -8 Mass (Tgf) 4 Diff (ppm) & Score (Tgf) & RT 4 RT (Tgti+ RT Diff & Score (RT)
Crdi3 Dichionvos pitaied| [CHHICPOLE o [§ | 35Dic| CEH5CIZN| 1609791 1609797 1609799 153 2292 8643 8595|0054 )
Cpd & Fitimicarb Qualified| C11HIBN&02 - - -
Cpd 5 Flutolanil Quaiifed| CITHIBFINOZ miz A Species B Height ®1 Score (MS) B Score (mass) 1 Scare (isa. 2bund) B Scare (iso. spacing) 8
| 1609791 | M+| 751004 99.1| 99.25| 98.42| 996|
mz s CE|®FVE © + FlagsiFls) & Height & SNR= RT = RTDif = Co
160.9734 100| Reference ion| 158296.9 8643 0| 3.5-Dichloroaniline
162976 994]  Gualiied| 1057148 8643 0| 3.5 Dichloroaniline
1649732 971 Qualified| 182378 8656]  0007| 35-Dichloroaniline
1260105 908]  Qualifed|  27043| 8648 0| 35-Dichloroaniline
1618817 97| Qualified] 136523 8653] 0003 35-Dichloroaniline
1339681 95]  Qualiied] 14644 8653] 0003 35-Dichloroaniline
98939 93] Qualied| 291376 8656] 0007 35Dichloroaniline
||« [ vl I, r
i 7 Compound Chromaiogram Results ||} €] Compound MS Spectrum Results x
P2 o 1A 5[ alaE][s] L] % B Bl s i sl k] (e e 22 BEAn]HEL 2 Sk
25 = - X x10¢ [Cpd 1: 35-Dichloroaniline: + FBF Spectrum (rt: 8.626-8.706 min) Tomato_spiked.D Subtra.
2 =+ & 1625761
15 & [CEHSCI2N]
:
& A 161.9820 163.9791 1648741
0 2 [CEHBCI2N}+ [Chreaa.  [CBHECIRM
85 .52 8.54 856 858 66 862 664 B.66 BEB 87 872 874 876 8.8 B8 B.52 834 866 B.h 04a - L - L - 2 - u - .
Counts vs. Acquisition Time (min) 1 1eis 2 1625 63 1635 184 ks 165 1855 166
Counts vs. Mass-to-Charge (miz)
D 3 +=icFe =
5 3 +Eic HAILS x
[ +EICFm : -
el o 10 B Bl [ERLR D = 5
3 +ECFm ] %105 [Cpd 1: 3,5-Dichloroaniline: +£I Cleaned-Hight Scan (rt: 8.606-8.780 min) Temato_spiked D
1 T +EICFrg3s5687) e
[ +EICFrmgl885556) 1C5 H5 12 Wi+
05
0 | T
x104 [Cpd 1: 15-Dichloroaniline: +E1 HighE Scan {rt: 8.606-8.730 min, 56 scans) Tomato_spiked
670540 1604791
01 M 1ce Hs Fiz i+ 281.0508
G ol i
85 852 854 856 858 86 8.62 8B4 B.66 BES 87 872 874 876 873 28 882 234 2.36 828 S0 100 150 200 250 300 330 400 450 500 550
Ratio Fragment lon/Precursor lon vs. Acquisition Time (min) Caunts vs. Mass-to-Charge (miz)

Figure 44  Find by Formula results including Fragment Confirmation results
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2 Find and identify

Task 16. Find Compounds by Formula with Fragment Confirmation

Step Detailed Instructions

Comments

e Click or use the arrow keys to change
compounds in the Compound List to
review one compound at a time.

f Review the information in the
Compound Identification Results
window.

g Click the + icon to expand a level of
the table. When the level of the table is
expanded, the icon changes to a -
icon.

+ Thefirstlevel of the table shows the
summary information for all of the
identification algorithms that you
ran.

» The second level (blue) shows
individual scores that were used to
create the overall score. This row is
only present when a molecular ion
is found and reflects Find by
Formula results.

» The table at the bottom shows the
fragment ions and their coelution
scores. It also shows whether or
not the fragment ion is qualified.

: % Compound Identification Resulis: Cpd 1: 3.5-Dichloroaniline
Automatically Show Columns | PR | Gl S | 5 6 | @ &% | 5 S |
ID Technigues Applied &
SAY FBF-FragConfirm
Best &+ Mame = Formula + ID Source + Mass + Mass (DB) = Mass (Tgt) 8 miz # & Diff (ppm) 4 Score (Tgt) = RT & RT(1
# | 35Dichloroaniline| C6H5CI2N| FBF-FragConfirm| 160.9787)  160.9799|  160.9799| 160.9791| 1.53| 92.92| 8649
miz A Species H Height 1 Score (MS) = Score (mass) B Score (iso. abund) 4 Score (iso. spacing) =
| 1609791 M+| 751004 99.1| 99.25| 98.42| 99.6|
miz  # CE-R FV 4 Coelution Score = Flags(Fls) = Height ® SNR+ RT -+ RT Diff # Compound Name =
160.9794 100| Referenceion| 158296.9 2649 0| 3.5-Dichloroaniline
162.976 994 Qualified| 105714.8 8649 0| 3.5-Dichloroaniline
164.9734 7.1 Qualified| 18237.8 8656 0.007| 35-Dichloroaniline
126.0105 0.9 Qualified| 27048 2649 0| 3.5-Dichloroaniline
161.9817 97 Qualified| 13692.3 8653|  0.003] 35-Dichloroaniline
133.9681 3.5 Qualified| 14644 8653  0.003] 35-Dichloroaniline
98.9996 9.3 Qualified| 231376 8656 0.007| 35-Dichloroaniline
J 4| i
Figure 45 Compound Identification Results window
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Find and identify 2

Task 16. Find Compounds by Formula with Fragment Confirmation

Step Detailed Instructions Comments

h Review the results in the Compound * The Compound Chromatogram
Chromatogram Results window. Results window shows individual

i Verify that the Coelution Plot pane is ion traces for each fragment ion.
visible. + It also shows the Coelution Plot

j Verify that the chromatograms are which displays how closely the
overlaid. The icons in the toolbar are Fragment ions coelute with the
set like this: compound. For reference a black

line is shown with the y-value of 1.
Avalue of 1 shows the qualifierions
are exactly coeluting with the
reference ion chromatogram. As the
ratio approaches 1, the qualifier ion
is more closely coeluting with the
reference ion.

x| A E

f.}.' Compound Chromatogram Resulis *
i 2o 119 @ s[a]a]s]e %)% % B e Mines =

254

I
| Chromatograms for each
15 fragmention and the reference

14 1on
0.5 |
. ]

=

[ +EIC-Fr=
[ +EIC-Fra
[ +EIC-Fra
|
1
&2

+EIC-Fr=

843 85 852 854 856 858 86 862 854 856 863 87 872 874 876 878 88 8.
Counts vs. Acquisition Time (min)

i [ +EIC-Frag(180.9784) ..
[ +EIC-Fr=
Coelution Plot [ +EicFm
+EIC-Fra
[ +EIC-Fr=
1 [ +EIC-Fra
0.5
0.1
843 85 B52 B54 856 B58 86 B62 864 BG6 868 87 B/2 B/4 8/6 B/B 88 8852 884 886 BEE
Ratio Fragment lon/Precursor lon vs. Acquisition Time (min)

Figure 46 Compound Identification Results window

9 Close the data file. a Click File > Close Data File. + |f you want to save these results,
b Click No when asked whether or not to see “Task 18. Save results” on
save results. page 72.
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2 Find and identify

Task 17. 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 17. Generate formulas and search library for peak spectra

Step

Detailed Instructions

Comments

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

2 Integrate and extract peak spectra.

66

LI S I —

If the program is not open, double-click
the MassHunter 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 18. Save results” on page 72
for instructions on how to save
results.

The General workflow is loaded.
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Find and identify 2
Task 17. Generate formulas and search library for peak spectra
Step Detailed Instructions Comments
3 Generate formulas for each peak a Inthe Method Explorer window, click < You can see the predicted isotope
spectra. Identify Compounds > Generate abundance ratios on the spectrum
View the Spectrum Identification Formulas. plot when you zoom in at the
Results List. b Inthe Method Editor window, click the appropriate m/z. See the online
Close the MS Spectrum Results Charge State tab, and select Common Help for more information.
window. organic molecules as the Isotope - The Runicon () in the Method
model. Editor toolbar sometimes allows
Hint: To obtain the same results asin ¢ In the Data Navigator window, you to choose an action from a set
Figure 48, make sure you have highlight all of the spectra in the User of possible actions. For example,
selected Common organic molecules Spectra section. two different actions are possible
as the Isotope model. d Click the Identify > Generate when you click the Runicon in this
Formulas from Spectrum Peaks section. If you click the arrow, a list
command or the Generate Formulas of possible actions is shown, and
from Spectrum Peaks button {E} to you can choose which action to do.
run the algorithm. Choosing a different action from the
e If necessary, click the Spectrum list changes the default action. If
Identification Results icon, _L"_ﬁ or you simply click the Run button, the
click the View > Spectrum default action is performed.
Identification Results command. * You can change the width of a
f Inthe Spectrum Identification Results column by dragging the line that
window, click the Automatically Show separates adjacent columns.
Columns button in the toolbar. * You can move a column by dragging
g Click the Hide Empty Columns icon, the column header.
Iﬂﬁl,in the Spectrum Identification * You can delete a column by clicking
Results window. Remove column in the shortcut
h In the Data Navigator window, select menu in the table.
the spectrum near 5.558 minutes.
i Select C6 H7 as the Best result.
j Expand the table for that row.
k Close the Method Editor window.
| Review the Formula and lon Species
that are shown above many peaks in
the MS Spectrum Results window. All
of the Formula and lon Species are the
same color as the spectrum.
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2 Find and identify
Task 17. Generate formulas and search library for peak spectra

Task 17. Generate formulas and search library for peak spectra

Step Detailed Instructions Comments

=[] WSD_rax_istds_0G_spi200_030 s R A58 |x . - g SIS : =]
B [ User Ct V4 D Source T4 Name ¥4 Feemula V4 Species T4 miz T4 Score™ T4 Seorn (RT) ¥4 AT 0l 74 Diff (ppm) 74 Seoen (Lik) T4 5277
Y (MeH}» E ] 175 3
B [ User Specirs : =t
N =can (0 5 = Species V& miz Vo Score(iso sbund) V40 Score (masa) T4 Score (MFG. MSMS) T Seore (MS) T4 Seore (MFE)™ ¥4 Score (iso. spacieg) T4 Hel
[l + Scan (t 8,044 min) O |iMeH | B00s07 | 100 | 3408 | | s7az [EIAL | 00 |34
[lulu '-'?"“"['rg‘*gm v Height (Cale) 7+ Height Sum {Cale) T+ Height % (Cale) 74 miz (Cale) 742 Diff im0} 742 Height 74 Height % 74 Height Som % T8 mie T8 [
Lgﬁ;ﬁ”ﬁ:’“"m = |38 100 | 100 |sosn |14 |as [0 | 100 | s00s07 |1
[ Compounds Best ¥4 [DSource ¥4 Nome W4 Fomua 70 Species ¥4 miz ¥4 Score™ 78 Scorn (RT) W4 AT Dl W& Diff (npm) 74 Seorn (Lib) 74 So
T chad Socivcon @ WFG cant (bl | 1010605 | #655 511
B MFG C4HT N2 02 [M=HI+ 116,059 | %651 1407
& WFG Ci2H13 H) TER 1072 | 611 1148
B K MFG CTHIZNZO2 (M=H)+ 158.1072 | 4.4 1412
W | WFG CBHT MaH) 116,059 | 2263 8
& MFG CIHTH2O2 (M=H)+ 104.0605 | 206 ]
B MFG CTHaD =H)+ 105.0037 | 8833 BT
& | WFG cTHE (M) |67 |22 [E] .
»

¥104 |CB H7. oEl Scan (1L 5.556-5.565. 5.556-5 622 min. 11 scars) MSD_rix_lslds_DG_set200_03.0 3
088
1 {IC6 HE3-H)-
22,0060 55100
1063 _
BleHl (ICE HilgeH) (ICE H1ZjsHy» 230388 2
22 | e 17 Héleb}
o 1 . | . | | | !
X104 <l Scan (et 0,044 8.000-8.115 min, 11 scans) MSO_mis_teide_DG_spl200_02.0
s
1 (ICE HERb
-2
u 780835 810702 03,0855 51011
05 1T HE+Hl= {IC5 HEjkijs (I HIgiH e {ICE HIZjoHo 7 ss0388
| | | | 127 Halet e 7 HelH-
5 76 705 77 715 1 785 B 735 @ w5 01 015 62 625 03 05 o 45 05 035 & %5 & 075 8 65 © 095

b Counts vs. Mans-1o-Charge (miz) -

Figure 47  Generate Formula results for peaks 1 to 4
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Find and identify 2
Task 17. Generate formulas and search library for peak spectra
Step Detailed Instructions Comments
4 Do alibrary search for peak spectra a In the Data Navigator window, click + The Method Editor is opened
1to 4. User Spectra. automatically when you click a
b In the Method Explorer window, click section in the Method Explorer.
Identify Compounds > Search Library.
¢ Add avalid library. The
GCQTOF_pesticide_matrix_RT.cdb
library is selected.
d Type 50 for the Score (rev).
e Clear the Instrument type and
Collision energy check boxes on the
Search Criteria tab.
f Clear the Absolute Height and
Relative Height check boxes on the
Peak Filters tab.
g Click Identify > Search Library for
Spectra in the main menu.
h Close the Method Editor window.
5 Modify the columns that are a Right-click the Spectrum Identification + If you use the Remove Column
visible. Results window and click command and remove a column
Add/Remove Columns. In the that contains data, the software
“(Enhanced) Add/Remove Columns” automatically redisplays this
dialog box, mark the columns that you column if the Automatically Show
want to display. Click OK. Columns feature is on.
b Close the Method Editor window * The LibSearch algorithm is
¢ Click the Hide Empty Columns icon, weighted heavily in the Combine
Iﬂﬁl,in the Spectrum ldentification Identification Results section of the
Results window. method. You can manually choose
d Review the Formula & lon Species that the best MFG result or change how
is shown above each peak in the MS identification results are combined.
Spectrum Results window.
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2 Find and identify

Task 17. Generate formulas and search library for peak spectra

Step

Agilent MassHunter Qualitative Analysis B.06.00 - GC_QTOF.m

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

(BB g a-FEE 9.6 E[R]

Detailed Instructions

Help

Comments

[EES \@ﬁ%\ Al B3 @;& | By |[FE Navigator View | BB Compound Details View

===

“ﬁ_ Data Navigator

2044 _ min) Sub

Sott by Data File

Automatically Show Colurmns | 1| S S| & Rt | @ & [[s2]

= [7] MSD_mix_dstds_DG_spl200_03.D
=[] User Chromatograms
[Z1An +TIC Scan
B[] User Spectra

Best W& IDSource ¥R

Formula ¥+ Species ¥R miz W8 Score™ W+ Diff (ppm) ¥ 8 Score (MFG) T+

= \r »ie LibSearch-MFG C12H10 [ 154.0769 762 4.02 95.56

U

o »

11l + Sean (5568, 5 595 mir) Sub tame 2 Library 78 m Pesks ¥ = Scor (i) 2
[EZM - Scan (5 037-5.044 . min) Sub | ‘B\phen‘/\ |demc\ \75 \«1 6 \

11l + Sean (3203 .. min) Sub Species W0 miz W/ Score {iso. bund) Wb Score (mass) W41 Score (MFG, MS/MS) W+ Score (MS) W+ Score (MFG) ¥ 4| Score (iso. spacing) W+ Abu

f_“s”[i ;HBEJ {pin 305 o | | 1540769 | 98.12 | 8540 | 95,56 95,56 9238 197

187588 878 100 1540777 08 193304 | 100 862 1540769 | 5.

=672 715 i 155,081 0 263|143 23 155,081 | -

1888 07 08 085 |24 % 5 i3 156.0869 | -

57 ] 0 e 55 03 0z 157.0916 | -

Best ¥4 IDSource WH Formula V4 Species VA miz W41 Score¥ W+ Diff (ppm) V-8 Score (MFG) 7+

Combine Identification Results

Al due it
60 80 100 120 140 160 180

k= i v
"/ Chiomatogram Resulls | |} Spectrum Identiication Results: + Scan (8037-8.044 _ min) Sub |
¢ 1[1 MS Spectrum Resulis
: [ Method Explorer: GC_QTOF.m x|z e tla B eliaoc 1 -[mo]e [P kg
[ GC/Q-TOF Compound Screening A || 10+ |Biphenyl: +B1 Scan (2.037-2.04, 8 082-2 118 min, 13 Soans) MSD_mix_4stds_DG_spl200_03D Subract
22 9
i* Chromatogram A 5
'+ Spectrum 18
14| General 16
= 14
@
¥l Reports A o
7! Find Compounds 1 N
1% Find Compounds by Formula A o8 i
06
- Identify Compounds. 9
i [CeHle
Serch Ut Mass Libraxy, a] 02 \ ] 207.0311 2530146
Generate Formulss = 0 bbb et .‘ I

m

200 220 240 260 280 300 320 340 360

300 400 420 440 460 480 500 520 540 560 580

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

5 G und

i

I Spectral Difference Results: + Scan (8.037-8.044 _min) Sub ]| MS Spectrum Results

Figure 48

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

Click View >MS Spectrum Peak List
1.

Right-click and click Add/Remove
Columns.

Verify that the columns shown in
Figure 49 are in the Show these
columns list.

Sort by the lon Type column.

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

Results for Library Search and Generate Formulas for first peak spectra

» The fragment ions are displayed in

green in the MS Spectrum Results
window.

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

70
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Task 17. Generate formulas and search library for peak spectra

Find and identify

2

Step Detailed Instructions Comments

i )l MS Peaks One: + Scan (8.037-8.044 . min) Sub x

mz & Species © Abund - Abund % 4 24 Formula+ Diff (ppm) & Formula & lon Species & Loss Formula+ Loss Mass+ lon Type © 4 I

154 0769 M+| 1935038 100 1| C12H10 502 | [C12 H10]+ Molecular lon W

155.0811 M+| 276628 1427\ 1| Ci1zH10 -029| [C12 H10]+ Molecular lon =
156.0869 M+ 295 97| 153 1| CizH10 -15.58| [C12 H10}+ Molecular lon
[SHISIEE: We| 39545 704 1 (e 3224 [C3 Haj- TS5 113 Fragment lon
43.055 M+ 866.15| L4701 CIH7 -17.85| [C3HT}+ CSH3 m Fragment lon
50.0158 [BEEE 376) 1| C4Hz|  -1444|[CAHD CaHe 1041 Fregment lon
51.0224 M+| 209254 108 1] C4H3 975 [C4 H3l CaHT 1034 Fragment lon
520275 M| 31044 18] 1] cam| z203|[ceHI- CeH7 1031 Fragment lon
52.0298 M+ 183 3—5| 095 1 CaH4 19.09 | [C4 H4J+ C8He 102 Fragment lon
520388 M+ 152 1;7| o7g| 1 C4H5 447 | [C4 HE)+ C8H5 101 Fragment lon
540472 M+ 183 45| 095 1 CaHE -1424/ [C4 HE]+ C2He 100 Fragment lon
55 0551 M+ 63113 328 1 CaH7 -1671) [C4 H7}+ C8H3 89 Fragment lon
56.0626 M+ 404 96| 208 1 C4HB -563 | [C4 HE)+ C8H2 88 Fragment lon
62.0152 M+ 7N 092 1 C5H2 -145| [CE H2)+ C7H8 821 Fragment lon
630234 M+| 102138 527| 1 C5H3 -7.31| [C5 H3)+ C7H7 911 Fragment lon
64.0309 M+ 511.22f 264 1 C5H4 -3.01| [C5 H4)+ C7He 20 Fragment lon
M| 67014 346 1| C5H5 .85 [C5 HEl- CTHE 8 Fregment lon
M+ 609.95| 315 1] C5H7 -B.15] [CE HT)- C7H3 a7 Fragment lon
M+ | 141151 728 1| C5HO|  I116[[CEHI- CTH %5 Fragment lon
M+ 519.14f 268 1 C5H10 -365| [C5 H10}+ c7 84 Fragment lon
M+ 238 29| 432 1 CEH2 -7.82| [CE H2)+ CeHE 80.1 Fragment lon

M+ 92871 478 1 CEH3 -0.85| [CE H3)+ CEH7 791 Fragment lon 4

Figure 49

7 (optional) Close the data file.
You can proceed to the nexttask b Click Close.
to learn how to save results.

MS Peaks One table with lon Type,
and Formula & lon Species columns

Loss Formula, Loss Mass,

a Click File > Close Data File.

+ If you want to save these results,

see “Task 18. Save results” on

page 72.
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2 Find and identify

Task 18. Save results

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

Task 18. Save results

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

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

¢ Mark the Load result data check box.

d Click the Open button.

Open Data File ===
frs GCMS Pesticide =103
0 MSD_mix_4stds_DG_spl200_03.D
2 L Pest -200- ScanD
/ 1] Pest - STD 200 MRM.D

Recent flems |74/ peet Girawb-01 SPIKED 1 ppb - 1ulin.D
Documents

—

Deskiop

Computer

£y
File name:  MSD_mix_dstds_DG_spl200_03.0 = Open
Hetwark Files of type: | Data Files (d) +] [ Cancel ]
Options
Sample Information
() Load results methed Sample Name
@ Use cumrent method UserName:  GCMSTRAINING 10iadmin
Load result data 4 S R
Description :

£ Fun File Open actions from .

seiected method The Load result data check box is marked.

Figure 50  Open Data File dialog box
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Task 18. Save results

Find and identify

2

Step

Detailed Instructions Comments

3 Examine the results.

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

5 Agilent MassHunter Qualitative Analysis B.06.00 - GC_QTOF.m =
i File Edit View Find Identify Spectra Chromatograms Wizards Actions Configuration Tools Help
i3 82 0 B (V] (B (B P
% Data Navigator x
St by Data Fie ; Show Columns | 14 G2 54| &2 & | @ & ([
] —
Best ¥+ IDSource T+ Formula W+ Species T+ miz ¥+ Score™ T+ Diff (ppm) 7+ Score (MFG) ¥ & =
User Specira = LibSearch-MFG  C12 H10 Me 1540769 76.2 402 95.56 [
[]Alu + Scan (5568, 5,595 min) Sub e r 5 i
037-8.044 ... min) Sub ot ¥ g Hiety VR M e
min) Sub | Biphenyl | demal |76 | 7136 |
S S Species ¥ miz V& Score (iso. sbund) ¥+ Score (mass) 78 Score (MFG, MSMS) ¥ Score (MS) W5 Scare (MFG) ¥ ¥ Score (ise. spacing) 75 Abu
B Me | 1540769 | 98.12 | 3542 | 95.56 95,56 228 197!
Best ¥ IDSource ¥ Formula ¥+ Species T miz V8 Score¥ 78 Diff (ppm) 74 Score (MFG) V&
m e MFG Cl1H120 [ 160.0878 | 17.31 247 8653
| O MFG C5HTT W 710860 | 1656 557 8281
| O MFG CIHO W= 1010017 | 1456 1135 7478
| O MFG C7HI5 e 991165 | 14.72 02 7362
| |C MFG C7H35 W= 1183931 | 1447 1304 7237
m [l MEG CaHY Mas R1n224 | 147K A1 T1IR o4
[ I | (3
/' Chromatogram Results | Spectrum Identification Results: + Scan (8.037-B.044 . min) Sub |
i || MS Spectrum Resulls x

Combine |dentification Results

[+ und

10 120 140 180 120 200 20 230 260 280 300 300 340 360 380 400 430 480 460 480 500 500 54D 560 58D
Counts vs. Mass-to-Charge (miz)

: 5 Method Explorer GC_QTOF.m x[fe o8Byl Eaoc 1 [m]E G Pl% % 8l sl
GC/Q-TOF Compound Screening A x10+ [Biphenyl: +EJ Scan (8.037-2.044, 8.088-8.118 min, 13 Scans) MSD_mix_4stds_DG_spl200_03.D Subtract

22 1540769
Chromatogram A o] [C12 H1g
© Spectrum 184
'+ General 16 P
= 144 N
4 )

Reports A 1 Ny

+ Find Compounds 1] o ’
Find Compounds by Formula A 0.8 R 5

051 76.0311 2 —— :
| 1dentify Compounds H 1C6 Hal+ 1[12 i
[Search Unit Mass Library 4| 02 L 2070311 2530148
i i L o btk ol i Wl L

Wil -

6 &b

~ || ¥ Spectral Difference Results: + Scan (8.037-8.044 .. min) Sub gl| MS Spectrum Resulis

Figure 51

4 Close the data file.

Results for Library Search and Generate Formulas for first peak spectra

a Click File > Close Data File.
b Click No when asked whether or not to
save results.
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2 Find and identify

Task 18. Save results

Step Detailed Instructions Comments

5 Open the data file again and donot a Click File > Open. The Open Data File + If you do not load results, then by

load the results. dialog box opens. default a TIC is opened when you

b Select a data file. For this example, open a data file. If you mark the Run
select the data file ‘File Open’ actions from selected
MSD_mix_4stds_DG_spl200_03.d. method check box, then the File

¢ Clear the Load result data check box. Open actions are run, instead. See

d Click the Open button. the online help for more

information.
Agilent MassHunter Qualitative Analysis B.07.00 - GC_QTOF.m [folfE ==

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

i dngla-FEE Y o (EFREE AR ][#] Y & s R B @B & | & [E Nevigetor View | B compound Details View

i %A Data Navigaior x HiAcn.mmmngﬁmu x
Sot by Data Fie e o t0@EaeEAD e 1 x[e]E A SR % RS M =
Bl [9] MSD_mix_istds_DG_spl200_03 D
B-[7] User Chromatograms %107 [+EI TIC Scan MSD_mix_4stds_DG_spl200_03.0
11 L
|

03

08

07

08

05

04

03

02

01

0 !

55 e 65 7 75 8 85 g 95 10 105 1 15
Counts vs. Acquisition Time (min)
/. Chromatogram Results [€3 Compound Identification Results |

i [ Method Explorer: GC_QTOF.m % ||¢ 111 MS Spectrum Results x
% GC/Q-TOF Compound Screening 2 ieo @By EAD e 1 xm]ld]eniF%e % Bl =l
'+ Chromatogram
I+ Spectrum
7 General
(¥ Reports 2

 Find Compounds

 Find Compounds by Formula

1 Identify Compounds
Search Database
Search Library 4]
Generate Formulas
= _— ~ || 1 Spectral Difference Results 1) MS Spectrum Resuts

Figure 52  Results for Library Search and Generate Formulas for first peak spectra

6 Close the data file. a Click File > Close Data File.
b Click No.
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Agilent MassHunter Workstation Software Qualitative Analysis
Familiarization Guide for GC/MS

Exercise 3
Use workflows, export and print

Task 19. Set up and run a qualitative analysis method using the general
workflow 76

Task 20. Set up and run a method using the GC/Q-TOF Compound
Screening workflow 81

Task 21. Export a CEF file 84
Task 22. Print an analysis report 85
Task 23. Print a compound report 88

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 104 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.

e 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 19. 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 19. 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 MassHunter 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 GCMS Pesticide example
data file folder.

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

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

chromatogram. Chromatogram > Define
Define a TIC chromatogram for Chromatograms.
MS/MS data. b Delete the BPC chromatogram from

the Defined chromatograms list.
Select TIC as the Type.

Make sure the MS Level is MS/MS.
e Click Add.

2 0

76
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Use workflows, export and print 3

Task 19. 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
In the 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.

5 Method Explorer: Defauitm x ” 57 Method Editor: Integrate (MSMS) x

~| Chromategram “1li ® Integrate Chromatogram ~| (& | ¥ - (4 | Methodltems - | (= (3§

e g [ e & T s You can click the Save

pr—— B e Method icon to save the

Smooth

- == current method.

Calculate Signal-io-Naise LR cane

Define Chromatograms A= ¢ of largest peak

Extraction Data Format Areafiters

 Spectrum [C] Abselute area 3= 10000, counts

—— [#] Relative area = 1000 % of largest peak

7] Reports Masdmum rumber of peaks

T [#] Limit (by height) to the largest A 4A

|+ Find Compounds by Formula

|+ Tdentify Compounds

Figure 53  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 19. Set up and run a qualitative analysis method using the General workflow

Steps Detailed Instructions Comments
: [£: Method Explorer: pih_GCexercisel.m x H 5 Method Editor: Exiract (MSMS) %
@ i (F) ExtractPeak Spectrum ~| (3§ | € = 4 | MethodItems = | (= [ r] P
L«
= A Peak Spectum Bxtraction (MS/MS) | Feak Fitters |
Spectrum -
—_— Specatoncue - You can click the Save
Extroct (USS) || | © Ampociponk Method icon to save the
Extraction Data Format TR 10 % of pesk height t th d
hca Peak spectum background current metnod.
+ Reports. MSIMS | Spectrum at peak start ~la
Find Compounds A Time range:

+ Find Compounds by Formula

+ Identify Compounds

+ Compound Automation Steps

 Worklist Automation

+ Export

Figure 54  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.
9 Save the method. + Save the method in one of three ways: « The Save Method icon is shown in

Click the Save Method icon i Figure 54 on page 78
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 In the Method Explorer window, select * The action Extract Defined

actions whose parameters you just General > File Open Actions. Chromatograms is in the Actions to
changed when you open a data file. b Select Integrate and Extract Peak be run list by default. The Extract
List the actions to be performed Spectra from the Available actions Defined Chromatograms action
when this or another data file is list. needs to be first in the list because
opened. ¢ Click the Add button, [_~_], to move you first need to extract
the selected action to the Actions to chromatograms, and then you can
Hint: Look under General in Method be run list. integrate and extract peak spectra.
Explorer. 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 19. 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.
[k Method Explorer: pih GCexercisel.m x ”@’ i ions o Run Op H
@' Chromatogram i (W) Run File Open ActionsNow = | ¢} | € ~ 04 - | Method Items ~ [ . .
= —_— 3 Two different actions are part of
— Bodredkspods - the Actions to be run list. The first
Wi, B e — action is to extract the defined
traction Data Format Smooth Chromatograms
Ep— S iﬁz.g;:w?;:ﬁj“ chromatograms. Then, that
d Comporrs by Forma e
Bl R st ——— chromatogram is integrated and
ile Save Options ind Compounds by Integration -
0 Reports = = peaks are extracted.
) i Compotmds. Actions to be run
[Exiract Defined Chromatogras A
'+ Find Compounds by Formula Integrate and Extract Peak Spectra
[+ Tdentify Compounds
i Compound Automation Steps =
'+ worklist Automation E
+ Export <

Figure 55 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 19. Set up and run a qualitative analysis method using the General workflow

Steps Detailed Instructions Comments

i[5 Method Explorer. pi_GCexercisel m x HE’T i i i x
o et -

i (¥) Run Worklist Actions Now =/ 2} | 49 = (% | MethodItems » | (= [

Baract 1) Two different lists of actions are
Extract (MS/MS) Available actions . . - -
kit Deaa i = included in a method. The first list
Exiract Defined Chromatograms T . . .
= General i B E of actions (File Open Actions) can
Fie B e b hen a data file i d
File Save Options Genera‘eAnah?sns REDU[T e run W en a ata I e Is opene .
Find Compounds by Fomula - -
Reports Find Compounds by MRI The second list of actions
Eng Enmpuung: g?ﬁvemgrgggmphm Deconvolution - ( )
S comemees e Worklist Actions) is run when
Find Compounds by Formula £ : .
) Tdentiy Compounds | | e the method is run.
Extract Defined Chromatograms A
T _— |
- Worklist Automation |
Reporting Options -]
\Worklist Actions A

Selected Ranges

1+ Export =

Figure 56  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 20. 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 20. 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 MassHunter 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.

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

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

In the Method Explorer window, select  «
Chromatogram.

Click the Define Chromatograms

section.

In the Method Editor window, verify

that the chromatogram in the Defined
chromatograms section is a TIC. Ifitis
not, select TIC as the Type. Click the
Change button.
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3 Use workflows, export and print

Task 20. Set up and run a method using the GC/Q-TOF Compound Screening workflow

Steps

Detailed Instructions

Comments

4 Review parameters for the Find by
Chromatogram Deconvolution
algorithm.

5 Review parameters for the ldentify
by Library Search algorithm.

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

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

Hint: Look under General in the
Method Explorer window

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.

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

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

Review the parameters on each tab.

From the top menu, click Method >
Save As.

Type iii_GCexercise2.

Click the Save button.

In the Method Explorer window, select
General > File Open Actions.

Remove all actions from the Actions to
be run list.

Add Extract Defined Chromatograms.
Add Find Compounds by
Chromatographic Deconvolution.
Add Search Library for Compounds.

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.

» The demo.l library is installed in the
\MassHunter\Library folder.

» The NIST11.I (or other version of the
NIST library) may also be installed
in this folder.

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

Task 20. Set up and run a method using the GC/Q-TOF Compound Screening workflow

Task 20. Set up and run a method using the GC/Q-TOF Compound Screening workflow

3

Steps

Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis B.07.00 - pfh_GCexercise2. m

(=2 da 3 aFEE 9o f]

¢ File Edit View Find Identify Spectra Chromatograms Msthod Wizards Actions Configuration Tools Help

BRI I E R

/|5 Mavigator View |Bf] Compound Details View

i Dein Navinkey
Sort by Data File 5|7

x‘ @c.-m-lu

Show Columns \ﬁéj\“ﬁ%'%ﬁ“ s

- [¥] MSD_mix_éstds_DG_spl200_03.D

ShowlHide = Cpd’ 78 File
D:AMassHunter|Data\ExampleDataFiles\GCMS PesticideiMSD_mix_dstds_DG_spl200_03.D
D:\MassHunter|Data\ExampleDataFiles\GCMS PesticideiMSD_mix_dstds_DG_spl200_03.D
D:\MassHunter\Data\ExampleDataFiles\GCMS PesticideiMSD_mix_dstds_DG_spl200_03.D
D:\MassHunter\Data\ExampleDataFiles\GCMS PesticideiMSD_mix_dstds_DG_spl200_03.D
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5 108 |Cpd 1: Dodecane: +E| ECC Scan MSD_mix_4stds_DG_spl200_03.0 -
1 5 581 1
o ISP o
105 |Cpd 2: Biphenyl: +El ECC Scan MSD_mix_4stds_DG_spl200_02D E
1 861 1 |i|
o Cod 2 Bighend
' 55 B €5 7 75 i B ] 95 10 105 1 115
Counts vs. Acquisition Time (min) .
HED 1 GCe x |iE % ||} 1]| MS Spectrum Results
1l GC/Q-TOF Compound Screening #|[i ) Run File Open Actions Now ~| {3} | 19 » (4 -| Methodltems~ g [|i & & 2 \Q@Mlﬂfl&\g G 2 v\\_
Chromatogram e Er “1l x10% |Crd 1: Dodecanc: +El Compound Spectrum (ri; 5.558-5.619 mir) MSD_mix_4.
570710
Spectrum Generate Analysis Report & 1 [C4 pol+
Find Compounds by Targeted MS/MS a5 .|
v Find Compounds by Molecular Feature L R
Find C ds by Formula H 06 K L
Find Compounds by MRM 3 04 7
e, Open Actions 4] Find Compounds by Chromatographic Deconvalution - o ELT08
File Save Options Find Compounds by Integration | H 1 ‘
=|| | Comelate UV Chromatograms with Compounds ol ML o
|t Taeapei e e ——] 5 3 - 7.
Reports - x10% |Cpd 2: Biphenyl: +EI Compound Spectrum c:sa s;DcE 8121 mir) MSD_mix_4st
Find Compounds ‘Search for Spectrum Using NIST MS Program ' o
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= Actions to be run 2
Identify Compounds 760315
T — : am B mee e |
o P st a2 ops, (B | WS- Library for Compounds S|asy [ EEHe KC0HEy )
R —— - € 8 0 120 10 160 18 200 20
- BN i v Counts vs. Mass-to-Charge (mz) o

Figure 57

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

10 Close the data file without saving
results.

+ Save the method in one of three ways:
-Click the Save Method icon

li in the Method Editor.
*Right-click the Method
Editor, and click Save Method.

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

Acquisition worklist, then the
Worklist Actions on this tab are
executed in the given order.

= From the top menu click Method >

Save.

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

« If this method is run during a Data
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3 Use workflows, export and print

Task 21. 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 21. 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 20. Set up and run

a method using the GC/Q-TOF
Compound Screening

workflow” on page 81. c

2 Export a CEF file.

o

If the program is not open, double-click
the MassHunter 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.

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
D:\MassHurter\Data

¥ export file already exists
Overwrite existing export file

© Auto-generate new export file name.

* If you finished “Task 20. Set up and
run a method using the GC/Q-TOF
Compound Screening workflow” on
page 81, then the current method is
iii_GCexercise2.m. This method is
set up to run the Find Compounds
by Chromatogram Deconvolution
algorithm and then run the Search
Library algorithm on each
compound.

» A CEFfile is used to export
compounds.

=
Figure 58  Export CEF Options dialog box
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Task 22. Print an analysis report

Use workflows, export and print

3

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

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

Task 22. Print an analysis report

Steps

Detailed Instructions

Comments

1 Ifthe
MSD_mix_4stds_DG_spl200_03.d
data file is not loaded, then open
this data file and run the File Open
actions for the method
iii_GCexercise2.m which was
created in “Task 20. Set up and run
a method using the GC/Q-TOF
Compound Screening
workflow” on page 81.

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 which you do not want to
print.

a Ifthe program is not open, double-click

the MassHunter 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 check boxes for items which
you do not want to print.

* If you finished “Task 20. Set up and
run a method using the GC/Q-TOF

Compound Screening workflow” on
page 81, 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 22. Print an analysis report (continued)

Steps

Detailed Instructions

Comments

 [£ Method Explorer: pl_GCexercise2m

) GC/Q-TOF Compound Screening

: [ Method Editor: Analysis Report =
i (¥ Print Analysis Report ~| (3 | ¥ - &4 | MethodItems - | (= 3

+ Chromatogram

+| Spectrum

General

- Reports

Anlysis Report

Compound Report
Common Reporting Options

¥ Find Compounds

+ Find Compounds by Formula

+ Identify Compounds.

+ Compound Automation Steps

+ Worklist Automation

i

Figure 59

3 Print the report.

User chromatograms
] Show user chromatograms
] With peak tables

[F] With signal to noise results

User spectra

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

Compounds
7] Show compound chromatograms
[F] With peak tables
7] Show compound spectra
[¥] With peak tables

a You can interactively print the reportin

multiple ways:

From the main menu, click File >

Print > Analysis Report.

From the main toolbar, click the

Printer icon.

Click the Print Analysis Reporticon,
B in the Method Editor toolbar
vl\?hen the Analysis Report section is

selected.

Right-click the Analysis Report
section in the Method Editor, and
click Print Analysis Report.

From the data file shortcut menu in
the Data Navigator, click Analysis

Report.

b Click one of the options under Report

contents.

¢ (optional) Mark the Separate report

per data file check box.

d Mark the Print report check box and

select a printer.

e Mark the Print preview check box.

f Click the OK button.

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.

Analysis Report section in the Method Explorer and Method Editor windows

* The Runicon () = in the Method
Editor toolbar sometimes allows
you to choose an action from a set
of possible actions. For example, if
you switch to the Reports >
Common Reporting Options section
of the Method Editor window, four
different actions are possible when
you click the Run icon. If you click
the arrow, a list of possible actions
is shown, and you can choose
which action to do. Choosing a
different action from the list
changes the default action. If you
simply click the Run button, the
current default action is performed.
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Use workflows, export and print 3

Task 22. Print an analysis report (continued)

Steps Detailed Instructions Comments

Print Analysis Report =]
List of opened data files:
MSD_mix_dsids DG_spl200 03D Floeat ik
@ All resulis A [] Separate report per data file
() Only highlighted results
Print report
Print report
Printer name: | <Default= z
[¥] Print preview A

Save report
[ Save report as Excel file [ Save report as POF file

D:\MassHuntter\reports

Figure 60  Print Analysis Report dialog box

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

the toolbar.
u: ~ AnabpsisReport] - Excel T B - 0 X
PRINT PREVIEW e
=, v | () | 3 NetPage
Print  Page | Zoom Close Print
Setup Show Marging | preiew
Prirt Znom Prevew o

Figure 61  Print Preview window with Analysis Report
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3 Use workflows, export and print

Task 23. Print a compound report

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

Task 23. 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 20. Set up and run
a method using the GC/Q-TOF
Compound Screening
workflow” on page 81.

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 MassHunter 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.

(optional) Clear the Show MS
spectrum check box.

(optional) Clear the Show MS/MS
spectrum check box.

(optional) Clear the Show MS/MS
peak table check box.

* If you finished “Task 20. Set up and

run a method using the GC/Q-TOF
Compound Screening workflow” on
page 81, 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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Task 23. Print a compound report

Use workflows, export and print

3

Step

Detailed Instructions

Comments

{ £} Method Explorer: plh_GCexercise2m

% ||} [Z7 Method Editor: Com x
iz pound Repert

[+ Worklist Automation

# Export

Figure 62

3 (optional) Choose a different
compound report template.

# GC/Q-TOF Compound Screening A |l () Print Compound Report ~| (3} | ¥) » 04 | MethodItems~ | (5 [
'+ Chromatogram Compounds
. [] Show compound tzble
-
General A
" Reports
[] Exclude details for unidentified compounds
Analysis Report
Fe———— 2 Chromatograms
[ sh hromat
T [] Show user chromatogram(s)
[] Show compound chromatogram(s)
7' Find Compounds
[ Overlay compound chromatogrami(s)
¥ Find Compounds by Formula
- Compound spectrum (MS)
(1] Identify Compounds )
[ Show MS spectrum A [¥] Show MS peak table
* Compound Automation Steps A

[7] Show predicted isctope match table
] Show MS spectrum (zoomed in on special peaks)
g -

Zoom padding: - 300 mz

[¥] Overlay predicted isotope distribution
Compound spectrum (MS/MS)

[] Show MS/MS spectrum A [] Show MS/MS pesk table A

Library search results

[7] Show library spectrum [ Show difference spectrum

Compound Report section in the Method Editor

Options.
b Select CompoundReport

WithldentificationHits.xltx as the
Compound report template.

a Inthe Method Explorer window, click  *
Reports > Common Reporting

: [Z Method Explorer: pih_GCexercise2m

x H 57 Method Editor: Commen Reporting Optians x

GC/Q-TOF Compound Screening

A *|[i & Print Analysis Report ~| (3 | ) - (% | Methodltems~ | (2 34

#| Chromatogram

A Templates | Options

Report template folder

17| Worklist Automation

¥ Spectrum
—_— A Hunter\Repott Templates\Gual\8.07 00\en-USkLstter [ |
I~ Reports. Report templates
Analysis Report _l| Analysis report template:
Compound Report A [AnalysisReportsix -
(Common Reporting Opticns A | Compound report template:
T — CompoundRepert WihIdertfication His b -a
¥ Find Compounds by Formula Qualitative method report template
. [QuaitativeMethodReper o -
% Identify Compounds

Acquisition method report template
Compound Automation Steps A [ a ]

port.rdlc -

L

Figure 63

The Overlay compound
chromatograms check box should be
cleared for GC/Q-TOF data.

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.

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

Task 23. Print a compound report

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

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

s CompaundReportWithidentificationHits] - Excel ? E - 0O %
PRINT PREVIEW Sign in
BBQL | B
=
Print Page | Zoom Close Print
Setup Show Margins | preview

Print Zoom Preview ~

Qualitative Compound Report

Preview: Page 1 of 4 ZOOMIN @ ————

Figure 64  Print Preview window with the Compound Report

5 Close the data file without saving  a Click File > Close Data File.
results. b Click No when asked if you want to
save the results.
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Use workflows, export and print 3
Task 23. Print a compound report
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3 Use workflows, export and print
Task 23. Print a compound report
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94

Navigator View and Compound Details View

The Qualitative Analysis software has two different views. Different
windows are available in each of these views. You select which view to use
in the main toolbar. The following windows are available in both views:

e Method Explorer

e Method Editor

e Difference Results

¢ Compound List

e Compound Identification Results
¢ MS/MS Formula Details

e Structure Viewer

Navigator View

The Navigator View is the default view. In this view, you can use the Data
Navigator window to select different compounds, spectra and
chromatograms.

If you are looking at multiple data files or at spectra, then you want to
use this view. If you are looking at compounds, you can use this view or
the Compound Details View.

Compound Details View

This view provides a compound centric view of one data file. You can look
at information on a single compound in different windows. You change the
selected compound in the Compound List window.

If you are reviewing compounds that were found with the Find by
Formula algorithm, then you want to use this view, especially if they were
found with Fragment Confirmation. If you are reviewing other types of
compounds, you can also use this view.
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Work with windows

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

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

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

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

¢ MS Spectrum Results - shows the MS and MS/MS spectra
¢ Difference Results - shows the difference results after a library search
¢ Deconvolution Results - shows the deconvoluted spectra

¢ Deconvolution Mirror Plot - shows two deconvoluted spectra in mirror
image

e UV Spectrum Results - shows the UV spectra - only available for LC/MS
data

e Integration Peak List - shows the integration results in a table

e 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

e 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
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e 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:

e Formula Calculator

* Mass Calculator

¢ Recalibrate

Window Icons in the Main Toolbar

You open and close the windows with these icons on the main toolbar.
Additional icons are available when the MassHunter BioConfirm software is
installed. Commands in the View menu can also be used to open these
windows.

Toolbar Icon Window

Data Navigator window
L3 Method Explorer window
iy P
il | @ @ | Method Editor window

Chromatogram Results window

_.-'Iil'-._ JE _|J.|_ _I_H_ _Il iﬁr e, Spectrum Preview window
- MS Spectrum Results window
Different Results window
Deconvolution Results window
Deconvolution Mirror Plot window

UV Spectrum Results window

Integration Peak List window
_.ﬂ} _dﬁ ﬂ# E:E | MS Spectrum Peak List 1T window
MS Spectrum Peak List 2 window

MS Actuals window
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Toolbar Icon Window

Compound List window

@ @ -L!—'I’ HIEE &: | % | 'l-'1Fl Compound Iden.ti.fica_tion Results vyindow
Spectrum Identification Results window
MS/MS Formula Details window
Structure Viewer window
Sample Information window
Sequence Editor window
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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. This window is only available in
the Navigator View.

i 4 Data Navigator - ) o
Sor by Dz i - Linked Navigation Icon
= [¥] sulfas_PosMS.d
(] User Chromatograms
[@]fw, +TIC Sean
(7] User Spectra

[l +Scan (0.308-0.373 mir) Sub When activated (default), highlighting a
[Flulu +Sean (0.502-0.582 min) Sub . . . .
[t + Scan (0.775-0.833 mir) Subs chromatogram in Data Navigator also highlights

the corresponding spectra. The corresponding
B chromatogram and spectrum graphic results are
T also highlighted. Linked Navigation only works if
e you have used the Integrate and Extract Peak
o Spectra menu item from the Chromatograms
Menu or have run any of the Compounds
algorithms.

, Check Mark Tools
| 7 Data Navigator x

Sort by Type -
- Open Data Files

Pest 200 Sean D Single check mark — Marks check boxes of all
Pest - STD 200 MRM.D . .
Pest Strawb-01 SPIKED 1 ppb - 1 ul in}.D hlghllghted data.

) [7] User Chromatograms

+TIC MRM [ - - Pest- STD 200 WRMD Dual check marks, one gray — Marks check boxes
+TIC MRM (= -> =) - Pest Strawb-01 SPIKED 1 ppb - 1 . .
ser Specira of highlighted data and clears the other check

ulu + Scan (8300 min) - Pest - 200 - Scan D
IR Scen (16.506 min) - Fest—200-Sean |

n (20,895 min) - Pest - 200 - Scan.D boxes.

Spectra

Dual check marks — Marks all check boxes.

Chromatograms and spectra are displayed when
their check boxes are marked.
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Perform operations on the chromatogram

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

Action

Menu Item

Change peak labels in chromatogram
Extract a chromatogram

Extract defined chromatograms
Integrate the chromatogram
Integrate and extract peak spectra

Integrate and Deconvolute Peak Spectra

Smooth the chromatogram

Subtract any chromatogram

Calculate Signal-to-Noise

Find compounds from auto MS/MS data

Find compounds from targeted MS/MS
data

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

Find compounds for MRM data
Find compounds by integration results

Find compounds that match specific
formulas

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

Chromatograms > Integrate and Deconvolute Peak
Spectra

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

Find > Find Compounds by Targeted MS/MS

Find > Find Compounds by Molecular Feature

Find > Find Compounds by Chromatogram
Deconvolution

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

Find > Find Compounds by Formula

Select range operations from shortcut menu

When you have selected a chromatographic range, you can also extract a
spectrum and extract a spectrum to background, in addition to the operations
mentioned above and others not mentioned.
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100

To access these operations, click the Range Select tool (ﬂ) in the
Chromatogram Results toolbar.

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

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

the shortcut menu.

Save results to the data file(s)

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

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

Perform operations on an MS or MS/MS spectrum

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

Action

Menu 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

i /A Chromatogram Results
it

(2o tlQB ¥ [&aoc M=)

Minutes

o [ A 1% 2[R % B ]

x107 |+EI TIC Scan Pest - 200 - ScanD

DJWMMWMM |

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

‘ A 1. ) |IA'IIJ

34 5 & 7 & 5§ ® i 2 13 14 15 15 17 18 18 2 2
Counts vs. Acquisition Time (min)

Chromatogram Results Tools

Toolbar Icon

Action

Zoom tools

T SRS

Bl ity 2 =

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

Autoscale Y-axis

Unzoom

Autoscale Y-axis during Zoom
Linked Y-axis mode

Anchor chromatogram - the current
chromatogram is always visible until you
click the Clear Anchor command.

List mode - chromatograms are drawn
with each chromatogram having a
separate Y-axis.

Overlay mode - chromatograms are drawn
with the same X-axis and the same Y-axis
Switches to previous plot. This button is
only available in Overlay mode.

Switches to next plot. This button is only
available in Overlay mode.

Number of spectra to show at the same
time before adding a scroll bar.
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Toolbar Icon Action

Select tools in order + Range Select — When On, you can draw a
range for chromatogram, for which you
can perform actions.

Lo | 0T » Peak Select — When On, you can select

# M H 'ﬂ' & -IEE spectrum of an integrated peak at apex.

* Manual Integration — When On, you can
integrate interactively.

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

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

One of these tools always has to be selected. The
Range Select tool is selected in this image. The
selected tool has an orange background.

Normalization tools + Stops normalizing chromatograms

» Normalizes all chromatograms to the
largest peak in any of the chromatograms

» Normalizes all chromatograms to the
largest peak in itself

* Normalizes each chromatogram to the
highest peak within the selected range

Wo|% |

Other tools » Opens Chromatogram Display Options
dialog box
+ Sets the units used to display the
F Minutes - | =4 chromatograms

* Prints the displayed chromatograms
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Work with spectral visual data

MS Spectrum Results Window

i 1ll MS Spectrum Results
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Toolbar Icon

Action

Zoom tools

T SRS

Ll Vi SR 2 s

» Autoscale X-axis and Y-axis

+ Autoscale X-axis

» Autoscale Y-axis

* Unzoom

» Autoscale Y-axis during Zoom
+ Linked Y-axis mode

* Anchor spectrum - the current spectrum
. is always visible until you click the Clear

Anchor command

 List mode - spectra are drawn with each
spectrum having a separate Y-axis

» Overlay mode - spectra are drawn with the
same X-axis and the same Y-axis

+ Switches to previous plot. This button is
only available in Overlay mode.

+ Switches to next plot. This button is only
available in Overlay mode.

* Number of spectra to show at the same
time before adding a scroll bar.
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Toolbar Icon Action

Select tools in order » Range Select— When On, you can draw a

range for spectra, for which you can

perform actions

P ! » Annotation — When On, you can add

# J-E Ll image and text annotations to the spectra.

+ 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.

One of these tools always has to be selected. The
Range Select tool is selected in this image. The
selected tool has an orange background.

Normalization tools » Stops normalizing spectra
» Normalizes all spectra to the largest peak
in any of the spectra
*} % %E » Normalizes all spectra to the largest peak
i in itself
» Normalizes each spectra to the highest
peak within the selected range

Other tools » Opens MS and MS/MS Spectra Display
Options dialog box
* Prints the displayed spectra

= | =

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

¢ Chromatogram Peak Survey

* Formula Confirmation and Sample Purity

e MS Target Compound Screening

¢ GC/Q-TOF Compound Screening

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

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

Specific Method

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

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

e Each window’s position and size

* Which windows are tabbed

¢ Which windows are floating

e Which tabbed window is on top

e Which windows are visible by default

e Whether the status bar is visible

For each plot window (the Chromatogram Results window, the Spectrum
Preview window, the MS Spectrum Results window, the Deconvolution
window, the UV Results window, the Compound Chromatogram Results
window, the Overall Chromatogram Results window, the Compound MS

Spectrum Results window, and the Compound Fragment Spectrum Results
window), the following are saved:

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

Workflow methods and layouts

Additional default methods and layouts are provided for each workflow.

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

Sample Purity

MS Target Screening-Default.m
Compound
Screening

GC Q-TOF GC_Q-TOFm
Compound
Screening

Screening-Default.xml

QTOFData.xml

MS Target Compound
Screening Workflow

GC/Q-TOF Compound
Screening
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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.07.00\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.

3 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.
[ eseae ey
@-; Jw L v Computer ¢ Wind G4bit (Ci) ¢ MassHunter » Report Templates » Qual » 80500 » enUS » Letter » = | 43 |[ Sewrch Leme #
file [de Yew Tock Heln
Organize = ) New = Print E-rnail Bumn Hew fokder =~ i@
MassHunter
STomgh bt tnnlr|r|. 1 \uml-!gmrn
appstore : ’
Boetpelg . AcgMethodBeport.dic Agilent_Logo ¥
ChemicalDataDictionary / e S
zonfiguration 5
=T A it - o b - Ansbotieflannn ot
Contexts [ nwmﬁm O?’ Mew
damethods o 557 i
Open
Dats Anatyssfepaitasd Print i
databases E
Bamples (=l Scan with ESET Sman Security
b st Bl onlum: mp Adbeanged of b ope
undReportaf
Layouns 4 Open with...
Libsary o
p BioConfmProteindigesiCompoy T Hii0fe previous versions i
“q dl‘!(por.-b
Methods e i) 5
PeoL com Foun:ir-‘wcml:- Cut
Report Templates Copy
AcqundienMethed =
aror Lompc undPeponiWizhidentiicati rowte shartcut
diri .t Delete
BOS.00 Hrrame
Foater_line.
el . o Properties
£ 264 byte —

Lettes TN Geaphic.at Genphic.ssd
Config ] pcronctt ffce Encel Template e
SubReponts L alhy ety

When the template is open, you can modify headers and footers. You can
also add, remove or move parameter columns. You can refer to the online
Help for more information.

Many templates are installed with the Qualitative Analysis program.
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Customize a report template
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4 Make the changes you want to make.

EHD g

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.

5 To save the new template, either click Save or click Save As > Other

Formats from the Microsoft Office button.
6 Type an identifying name, and click Save.

File name: AnalysisReport - Copy.axlt:

Save as type: | Excel Template (*.xlt)
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Customize a report template
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