
MassHunter Forensics and Toxicology 
PCD or PCDL

Quick Start Guide
What is the MassHunter Forensics and Toxicology PCD or PCDL?    3

 PCD    3

 Broecker, Herre & Pragst PCDL    4

 Kit Contents    5

 Where to find more information    7

Before You Begin    8

 Installation    8

 Required reagents and parts (to run test mix)    9

 Alternative configuration    9

Running the Test Mix    10

 To run the test mix    11

 To bypass mixer and damper    14

Using MassHunter Qualitative Analysis to Identify Compounds    16

 To identify compounds using the MassHunter Qualitative Analysis 

program    16

 To identify spectrum peaks using the MassHunter Qualitative Analysis 

program (PCDL only)    16

Familiarization Exercises - Compound Search    17

 Exercise 1. Process and interpret data with Find by Formula    18

 Exercise 2. Process and interpret data with Defined Extracted Ion 

Chromatograms    25

 Exercise 3. Process and interpret data with Find by Molecular Feature 

Extractor    28

 Exercise 4. Process data automatically using Worklist Automation    32

 To develop a custom database    35



Familiarization Exercises - Targeted MS/MS Analysis with Identification 

by Library Search    36

 Exercise 1. Confirm identification by search of the MS/MS Library    37

 Exercise 2. Process the data    42

 Exercise 3. Automate the process with worklist actions    52

Familiarization Exercises - Auto MS/MS Analysis with Identification by 

Library Search    55

 Exercise 1. Learn about the content of an Auto MS/MS data file    56

 Exercise 2. Optimize the number of data points    61

 Exercise 3. Process the data and automate    63

Reference    68

 Checkout Test Mix Content    68

 Forensics and Toxicology LC Parameters    69

 Forensics and Toxicology LC/MS Parameters    71

 Forward vs. Reverse Library Search    75
2 MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide



What is the MassHunter Forensics and Toxicology PCD or PCDL?
PCD
What is the MassHunter Forensics and Toxicology PCD or PCDL?

The MassHunter Forensics and Toxicology Personal Compound Database 
(PCD) and the accurate mass Personal Compound Database and Library 
(PCDL), along with the included methods and example test mix data, lets you 
screen analytes of forensic and toxicological interest in a single LC/MS 
analysis.

The G6855AA or G3876AA Forensics and Toxicology PCD or PCDL Kit also 
includes the column and test mix to acquire example data. The search is done 
on the MassHunter Forensics and Toxicology PCD or the MassHunter 
Forensics and Toxicology PCDL.

The PCDL contains accurate mass MS/MS spectra for some compounds, in 
addition to accurate mass information for all compounds in the PCD.

PCD

The PCD lets you screen over 9000 analytes all in a single LC/MS analysis.

The PCD and example data and method files help minimize method 
development time for your analysis. The database stores accurate mass values, 
retention time values, and other information for compounds existing in the 
database at purchase and for compounds added to the database after 
purchase. Subsets of the database can also be created. These subsets can 
contain different lists of compounds which have different retention times 
associated with them, allowing the database collection to be tailored to the 
specific needs of your laboratory.

The high mass accuracy of the Agilent time-of-flight (TOF) and tandem 
quadrupole time-of-flight (Q-TOF) LC/MS instrument provides the capability 
to screen and identify all compounds in the database that are detected by their 
exact mass and retention time (if known). Retention times can be a search 
criterion specified as not required (non-targeted screen), as optional 
providing a targeted and non-targeted forensic and toxicological screen, or 
required (targeted screen only). 
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What is the MassHunter Forensics and Toxicology PCD or PCDL?
Broecker, Herre & Pragst PCDL
Broecker, Herre & Pragst PCDL

The Broecker, Herre & Pragst PCDL lets you screen more than 9000 analytes 
with accurate mass database and/or perform a compound library search for 
over 3000 compounds. The PCDL and example data and method files help 
minimize method development time for your analysis.

The master Forensics and Toxicology Broecker, Herre & Pragst PCDL can be 
used as is, or as the basis of your own customized PCDL. Your customized 
PCDL can store the retention times for compounds you analyze. You can add, 
remove and change the compounds in your PCDL to meet the specific needs of 
your laboratory and your analyses. Your customized PCDL can also contain 
both the included library spectra and those that you add.

The high mass accuracy of the Agilent tandem quadrupole time-of-flight 
(Q-TOF) LC/MS instrument provides the capability to screen all compounds in 
the library that are detected by their exact mass and retention time (if 
known). Searching the library can then identify the compounds found by 
comparison to their accurate product ion mass spectra. Retention times can be 
a search criterion specified as not required (non-targeted screen), as optional 
providing a targeted and non-targeted forensic and toxicological screen, or 
required (targeted screen only). With the Q-TOF, detection of unknowns 
(compounds not in the library), and identification using the MS/MS spectra, is 
also possible.
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What is the MassHunter Forensics and Toxicology Drugs PCD or PCDL?
Kit Contents
Kit Contents

Quick Start 
Guides

MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide The Quick 
Start Guide gives an overview of the MassHunter Forensics and Toxicology 
PCD or PCDL and tells you how to use it.

MassHunter Personal Compound Database and Library Manager Quick Start Guide 

The Quick Start Guide gives you an overview of the MassHunter Personal 
Compound Database and Library Manager and tells you how to use it with the 
MassHunter Forensics and Toxicology PCD or PCDL.

Installation and 
Supplemental 

Discs

Each kit includes the MassHunter Personal Compound Database and 
Library Manager disc. Each kit also contains either the MassHunter 
MassHunter Forensics and Toxicology PCD disc or the MassHunter 
Forensics and Toxicology PCDL disc.

MassHunter Forensics and Toxicology PCD or PCDL disc This disc contains:

• MassHunter Forensics and Toxicology PCD (ForTox_AM_PCD.cdb) or 
MassHunter Forensics and Toxicology PCDL (ForTox_AM_PCDL.cdb)

• Test Mix database

• ForTox_Std.cdb

• MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide 
(PDF)

• Technical notes

• Application notes
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What is the MassHunter Forensics and Toxicology Drugs PCD or PCDL?
Kit Contents
• TOF Q-TOF LC/MS methods to run and analyze the test mix:

• ForTox_TestMix_MS.m, TOF/Q-TOF acquisition method for MS-only 
analysis (positive mode)

• ForTox_TestMix_MS_DA.m, TOF/Q-TOF data analysis method for 
MS-only analysis

• ForTox_TestMix_TMSMS.m, Q-TOF acquisition method for targeted 
MS/MS analysis

• ForTox_TestMix_TMSMS_DA.m, Q-TOF data analysis method for 
targeted MS/MS analysis

• ForTox_TestMix_AMSMS.m, Q-TOF acquisition method for auto MS/MS 
analysis

• ForTox_TestMix_AMSMS_DA.m, Q-TOF data analysis method for auto 
MS/MS analysis

• Example data files:

• ForTox_TestMix_MS.d

• ForTox_TestMix_TMSMS.d

• ForTox_TestMix_AMSMS.d

• Example reports

• MassHunter Forensics and Toxicology PCD or PCDL Comprehensive Test 
Mix Method Setup Guide

MassHunter Personal Compound Database and Library Manager disc  This disc 
contains:

• MassHunter Personal Compound Database and Library Manager

• MassHunter Personal Compound Database and Library Manager Quick 
Start Guide (PDF)

• Software license agreements

• Example data
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What is the MassHunter Forensics and Toxicology Drugs PCD or PCDL?
Where to find more information
Other Parts If you purchase the G6855AA or G3876AA Forensics and Toxicology PCD or 
PCDL Kit, you also receive these parts.

ZORBAX LC Column (p/n 959757-902)  Eclipse Plus C18, 2.1 mm × 50 mm, 
1.8 µm.

ZORBAX LC Column (p/n 959758-902)  Eclipse Plus C18, 2.1 mm × 100 mm, 
1.8 µm.

Poroshell 120 Column (p/n 693775-902)  EC-C18, 2.1 mm × 150 mm, 2.7 µm.

LC/MS Forensic/Toxicology Checkout Test Mix (p/n 5190-0556) Test mix 
containing 13 analytes of interest for your test runs. The contents are listed in 
“Checkout Test Mix Content” on page 68.

Where to find more information

Application Notes and Publications You can find information about the 
MassHunter Forensics and Toxicology PCD or PCDL in the application notes 
and publications included on the MassHunter Forensics and Toxicology PCD 
or PCDL disc.

Go to http://www.chem.agilent.com/ for the most current information on 
Agilent products.
MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide 7
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Before You Begin 
Installation
Before You Begin

Installation

To run the test mix

1 Check that the Agilent 1200 Infinity Series LC is properly installed and 
verified. 

2 On the Agilent 1200 Series Binary Pump SL, check that the mixer and 
damper are bypassed. See “To bypass mixer and damper” on page 14 for 
details.

3 Check that the 6500 Series LC/MS (PCD or PCDL) or 6200 Series LC/MS 
(PCD only) is properly installed and verified.

To do compound and library searches

1 Check that the following programs are properly installed:

• MassHunter Data Acquisition B.05.00 or higher

• MassHunter Qualitative Analysis B.06.00 or higher

2 Install the MassHunter Personal Compound Database and Library Manager. 
Refer to the MassHunter Personal Compound Database and Library 
Manager Quick Start Guide.

3 Install the MassHunter Forensics and Toxicology PCD or PCDL:

a Insert the database disc into the disc drive.

b In the welcome screen, click Forensics and Toxicology PCD (or PCDL) 
Installation.

c Read the instructions to install the database, then click the command to 
install the MassHunter Forensics and Toxicology PCD or PCDL and the 
Test Mix PCDL.

4 Copy the methods from the MassHunter Forensics and Toxicology PCD or 
PCDL disc to the MassHunter\Methods folder on your computer.
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Before You Begin 
Required reagents and parts (to run test mix)
Required reagents and parts (to run test mix)

• Methanol, highest purity

• 5M Ammonium Formate (p/n G1946-85021)

• Formic acid, highest purity

Alternative configuration

The sample methods and data files from the test mix are all based on the 
configuration described in the installation instructions. A different system 
configuration will do the library search screening and identification just as 
well. No retention times are provided with the library. You can create as many 
custom libraries as you need for your use. These libraries can be named to 
distinguish your chromatographic conditions and the matrices for which they 
are intended.
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Running the Test Mix

10 MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide

Running the Test Mix

Do the steps in this section if you purchased the G6855AA or G3876AA 
Forensics and Toxicology PCD or PCDL Kit, and you want to run the test mix 
to collect example data. Otherwise, use the example data that is included with 
the PCD or PCDL disc to do the exercises in this guide.

The sample data files provided in the MassHunter Forensics and Toxicology 
PCD or PCDL disc were acquired with the test mix on a system with the 
LC/MS system configured as described in “Installation” on page 8. Along with 
the sample data files are the methods with which these data files were 
acquired. If you review the acquisition method and sample data, you will get a 
sense of the data acquisition, data processing, and result interpretation you 
will encounter while using the MassHunter Forensics and Toxicology PCD or 
PCDL.

To review the Data Acquisition methods, use the MassHunter Data Acquisition 
program to open these method files:

• ForTox_TestMix_MS.m for compound searches

• ForTox_TestMix_TMSMS.m (targeted MS/MS), or 
ForTox_TestMix_AMSMS.m (auto MS/MS) for library searches (Q-TOF 
only)

The following Data Acquisition settings for the test mix are listed:

• Data Acquisition method information

• Q-TOF LC/MS settings

• Wellplate sampler settings

• Binary pump settings

• Thermostatted column compartment settings

Note that the method uses two reference ions, which are dispensed from 
reference bottle A of the calibration delivery system. The two compounds used 
are from the API-TOF Reference Mass Solution (p/n G1969-85001) and are 
purine and HP-0921. Prepare the reference ion solution as recommended in 
the installation guide for your instrument. Do not use the trifluoracetic acid 
(TFA) found in the reference kit. 

If you previously used TFA in your calibrant, make sure little or no TFA signal 
remains. 



Running the Test Mix
To run the test mix
To run the test mix

Run the LC/MS Forensic/Toxicology Checkout Test Mix (p/n 5190-0556) to get 
a better idea of how the database kit will work for you.

1 Do a check tune to verify that the instrument operates properly.

Refer to the Agilent 6200 Series TOF and 6500 Series Q-TOF LC/MS System 
Quick Start Guide for instructions to tune the instrument.

2 Prepare the Checkout test mix.

The concentration of the test mix stock solution is 100 µg/mL (100 ppm).

a Dilute 100 µL of the stock solution to 10.0 mL with 10% MeOH:H2O to 
create the final solution concentration of 1 µg/mL (1 ppm).

b Transfer 1 mL of the final sample solution to a standard 2 mL sample vial 
for analysis.

The final solution is a 1 µg/mL (1 ppm) working solution.

3 Prepare mobile phases A and B.

• A= 5 mM ammonium formate in 0.01% formic acid in water

• B= 0.01% formic acid in methanol

4 Verify the system configuration.

The checkout method uses the system configuration listed in the next table. 
If your system deviates from this configuration, adjust the method as 
needed. Refer to the Comprehensive Test Mix Method Setup Guide that is 
included on the Installation Disc. Set the LC parameters according to 
“Forensics and Toxicology LC Parameters” on page 69.

NOTE For some instrument configurations, this sample concentration is too high. If you 

consistently see “saturated” warnings listed for some compounds, or if “*” indicators 

appear routinely above mass peaks in spectra, dilute the sample again by a factor of 10 or 

more, and inject the diluted sample.
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Running the Test Mix
To run the test mix
5 Load the Checkout Test Mix method ForTox_TestMix_MS.m.

6 Check that your method is set up to make a 2 µL injection. 

7 Click Sample > Run to do a single sample run, or create a worklist to make 
multiple injections.

8 If you do not see all the peaks after you process your data:

a Extend your Stop time in the method to 10 minutes.

b Check that you detect both reference ions between 10,000 and 100,000 
counts, and that their m/z values are within a few mDa of the expected 
m/z values.

c Make sure your system is tuned and calibrated correctly.

d Run the test mix again.

This will not affect your results but will show if retention times are different 
on your system. There are a number of reasons your retention times can 
change from those determined by Agilent, such as different instrument 
delay volume, dead volumes or configuration.

For Library Searches (with PCDL)

9 Run the test mix again with the methods ForTox_TestMix_TMSMS.m and 
ForTox_TestMix_AMSMS.m.

Column ZORBAX LC Column (p/n 959758-902), Eclipse 
Plus C18, 2.1 mm × 100 mm, 1.8 µm.

Wellplate Sampler h-ALS-SL+, model# G1367C
Pump Binary Pump – SL, Model 1312B

If you are using a 1260 Binary Pump, you need to 
configure with damper and mixer bypassed. See 
“To bypass mixer and damper” on page 14

Column Compartment Column – SL, Model G1316

NOTE Retention times collected with a 1260 Infinity LC binary pump are longer than with the 1290 

Infinity LC binary pump because of different delay volumes. The retention times in the 

ForTox_Std database were collected on a 1260 Infinity LC binary pump. If you collect data 

with an 1290 Infinity LC binary pump to use with the Familiarization Exercises, you must 

change the retention times in the ForTox_Std database to match those in your data. See 

“Forensics and Toxicology LC Parameters” on page 69.
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Running the Test Mix
To run the test mix
When you run the test mix with these methods, a workflow is simulated for 
the screening and identification of toxins using library searching. See the 
application note Toxicological Screening with the Agilent LC/MS-QTOF 
and the Personal Compound Database and Library using the “Broecker, 
Herre and Pragst” Accurate Mass Spectral Library (p/n 5590-6419EN).
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Running the Test Mix
To bypass mixer and damper
To bypass mixer and damper

You only need to bypass the mixer and damper if you have a 1260 Binary 
Pump.

The Binary Pump SL is delivered in standard configuration (damper and 
mixer connected). This step shows how to bypass the damper and mixer and 
convert the pump to low delay volume mode.

Configurations where only the damper or the mixer is disconnected while the 
other part is still in line are not supported by Agilent Technologies.

Tools required • Wrench, 1/4-inch x 5/16-inch (p/n 8710-0510)

• Wrench, open end, 14-mm (p/n 8710-1924)

• Hex Driver, 1/4-inch, slitted (p/n 5023-0240)

Preparations for 
this procedure

• Flush the system (water if buffers were used, otherwise IPA).

• Turn the flow off.

1 Remove the front cover by pressing the clip fastener on 

both sides of the cover.

2 Use the 1/4 inch hex driver to remove fitting B from port 2 

of the pressure sensor.

2

B
A

1
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Running the Test Mix
To bypass mixer and damper
3 Fold capillary end B away. It remains unconnected. 

Disconnect fitting A from outlet 1 of the mixer.

4 Connect fitting A to port 2 of the pressure sensor. Seal 

port 1 of the mixer with a plastic blank nut.

2

B
A

1
2

B
A

1
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Using MassHunter Qualitative Analysis to Identify Compounds
To identify compounds using the MassHunter Qualitative Analysis program

Using MassHunter Qualitative Analysis to Identify Compounds

To identify compounds using the MassHunter Qualitative Analysis program

• To search the PCD or PCDL to identify compounds (with or without 
retention times), refer to the online Help for Identifying Compounds > 
Search database for a compound.

• To search the PCD or PCDL to identify compounds from spectrum peaks, 
refer to the online Help for Spectrum Tasks > Search database from a 
spectrum.

To identify spectrum peaks using the MassHunter Qualitative Analysis 
program (PCDL only)

• To search the PCDL to identify compounds, refer to the online Help for 
Identifying Compounds > Search accurate mass library for compounds.

• To search the PCDL for spectra, refer to the online Help for Spectrum 
Tasks > Search accurate mass library for spectra.



Familiarization Exercises - Compound Search
Familiarization Exercises - Compound Search

The exercises in this section can be done with a TOF or Q-TOF LC/MS, with 
the MassHunter Forensics and Toxicology PCD or PCDL.

Three exercises are described in this topic to do a compound search. The 
recommended process is described in “Exercise 1. Process and interpret data 
with Find by Formula” on page 18.

Isomeric compounds are identified during routine LC/MS by injecting an 
authentic sample of each isomer and determining its retention time under the 
chromatographic conditions used for the analysis. The retention time is 
needed for identification in cases where the MS-MS spectra of these isomers 
are very similar. The LC/MS Forensic/Toxicology Checkout Test Mix (p/n 
5190-0556) contains three sets of isomers: 

• Morphine and Hydromorphone

• Codeine and Hydrocodone

• Methamphetamine and Phentermine 

The retention time order of the compounds in the Checkout Test Mix have 
been determined using the Eclipse Plus C18 column and mobile phases 
specified in the “To run the test mix” on page 11. The expected retention time 
order is:

• Morphine 

• Hydromorphone 

• Codeine 

• Hydrocodone 

• Methamphetamine 

• MDMA/Methylendioxymethamphetamine

• Phentermine 

• Benzoylecgonine 

• PCP/Phencyclidine 

• Trazodone 

• Carisoprodol 

• Alprazolam 

• Diazepam
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Familiarization Exercises - Compound Search 
Exercise 1. Process and interpret data with Find by Formula
Note that depending on the delay volume the compounds Methamphetamine 
and MDMA can co-elute (1290 Infinity LC pump) or separate slightly (1260 
Infinity LC pump).

Exercise 1. Process and interpret data with Find by Formula

Before you begin, copy the custom database ForTox_Std.cdb to 
D:\MassHunter\PCDL\, or wherever MassHunter databases are stored. 

Use the data file found in the Example Data folder on the MassHunter Forensics 
and Toxicology PCD or PCDL disc. If you have the G6855AA or G3876AA 
Forensics and Toxicology PCD or PCDL Kit and you ran the test mix (see “To 
run the test mix” on page 11), you can use the data file that you acquired. Your 
results may differ slightly.

Steps Detailed Instructions Comments

1 Process the data file for 

the positive ion test mix. 
Open the data file.

a Open the Agilent MassHunter Qualitative 

Analysis program.

Click Cancel if you are asked to open a 

data file.

b Process the data file for the positive ion 

test mix:

c Load the method 

ForTox_TestMix_MS_DA.m.

d Open the data file ForTox_TestMix_MS.d.

See Figure 1.
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Familiarization Exercises - Compound Search
Exercise 1. Process and interpret data with Find by Formula
Figure 1 Example Test Mix Total Ion Chromatogram

2 Review the method to 

become familiar with the 

settings for Find by 

Formula. Use the 

database 

ForTox_Std.cdb.

a Locate the Find Compounds by Formula 

section in the Method Explorer. 

b Select the custom database 

ForTox_Std.cdb See Figure 2.

c Review the settings in this method to 

become familiar with peak detection, 

mass tolerances and other settings. If 

needed, adjust for specific matrices.

The technical note Forensics and Toxicology 

Personal Compound Database and Library for 

Screening and Identification: the Broecker, 

Herre and Pragst PCDL Accurate Mass 

Spectral Library (p/n 5990-6450EN) included 

on the MassHunter Forensics and Toxicology 

PCD or PCDL disc describes how to create a 

custom database, and to add retention times 

for your compounds and chromatographic 

conditions to the database.

Steps Detailed Instructions Comments
MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide 19



Familiarization Exercises - Compound Search 
Exercise 1. Process and interpret data with Find by Formula
Figure 2 Find by Formula Method Editor Options (Custom Database)

3 If the retention times for 

your sample do not 

match those in the 

ForTox_Std database, 

update the retention 

times in the database

a For Values to match, select Mass. (Do not 

select either of the Mass and retention 
time options.)

b Tentatively identify your compounds using 

the mass option only.

c Update the retention times in a user copy 

of the ForTox_Std database in 

MassHunter PCDL Manager. Use the 

elution order on page 17 to identify the 

three sets of isomers. 

d After the retention times are updated, 

change Values to match back to Mass 
and retention time (retention time 
required), then repeat step 2. Continue to 

step 4

See the MassHunter PCDL Manager Quick 

Start Guide for details.

Steps Detailed Instructions Comments
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Familiarization Exercises - Compound Search
Exercise 1. Process and interpret data with Find by Formula
4 Check that the desired 

ion species are present.

a In the Positive Ions tab, check that the 

desired ion species are present. See 

Figure 3.

For example, make sure that the adduct 

m/z is not shown if the protonated 

species is desired.

Figure 3 Positive Ions tab.

5 Use the MassHunter 

Forensics and Toxicology 

Standard PCDL to find 

compounds in the data 

file 

ForTox_TestMix_MS.d.

a Open the data file 

ForTox_TestMix_MS.d.
b Click the green arrow ( ) in the 

Method Editor toolbar.

The Qualitative Analysis program searches 

each entry in the MassHunter Forensics and 

Toxicology Standard PCDL (ForTox_Std.cdb) 

to find compounds in the data file.

Note in Figure 4 that Phentermine and 

Methamphetamine are correctly identified 

using the retention time information. 

Inspection of the compound list will show 

similar results for morphine and 

hydromorphone, and codeine and 

hydrocodone. These analytes are isobaric 

and accurate mass alone could not 

distinguish between each isomeric set.

Steps Detailed Instructions Comments
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Familiarization Exercises - Compound Search 
Exercise 1. Process and interpret data with Find by Formula
Figure 4 Find By Formula Results using MassHunter Forensics and Toxicology Standard PCDL. (ForTox-
_Std.cdb)

6 Review the Compound 

Table. Return to the 

Navigation view when 

you are done.

a Click Compound Details View to switch 

views  See Figure 5.

b Click or use the arrow keys to move 

through the Compound Table to review 

one compound a a time.

c Click Navigator View.

Note that multiple IDs flags are shown for 

Codeine due to the close retention time of its 

isomer hydrocodone. Hydrocodone will also 

show a multiple IDs flag if the Do not match 
if score is <70 option, in the Find 

Compounds by Formula > Options > Result 
Filters tab, is unmarked. The Find by Formula 

score is very different for the two analytes, 

which allows for correct identification.

Steps Detailed Instructions Comments
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Familiarization Exercises - Compound Search
Exercise 1. Process and interpret data with Find by Formula
Figure 5 Compound Details view.

7 Export the compound list 

as a spreadsheet in text 

format

a Select all rows.

b Right-click anywhere in the compound list 

and select Export. See Figure 6.

c For File type, select Data as Text file 
(*.txt; *.csv).

d Click OK.

The spreadsheet file appears in the data file 

folder with the same name as the data file.

You will use this file in a later exercise for 

Targeted MS/MS analysis.

The ForTox_TestMix_MS.csv test mix data 

file in Excel format is included.

Steps Detailed Instructions Comments
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Familiarization Exercises - Compound Search 
Exercise 1. Process and interpret data with Find by Formula
Figure 6 Export Find by Formula results to a Text file.

8 Remove the results prior 

to the next exercise and 

close the Compound List.

a Click Find >Delete Find Compound 
Results to remove the results

b Close the Compound List to free up 

display space.

Steps Detailed Instructions Comments
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Familiarization Exercises - Compound Search
Exercise 2. Process and interpret data with Defined Extracted Ion Chromatograms
Exercise 2. Process and interpret data with Defined Extracted Ion 
Chromatograms

In this exercise, you process the data file ForTox_TestMix_MS.d.

Steps Detailed Instructions Comments

1 Process the data file for 

the positive ion test mix.

a In Method Explorer, click Chromatogram 
> Define Chromatograms. See Figure 8.

A list of the exact m/z values of the 

compounds in the mixture is displayed in the 

Chromatograms > Define Chromatograms 

section.

Figure 7 Example Test Mix Total Ion Chromatogram
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Familiarization Exercises - Compound Search 
Exercise 2. Process and interpret data with Defined Extracted Ion Chromatograms
Figure 8 Define Chromatograms section selected. Click the green arrow (circled) to extract the ions.

2 Extract the ions. a Click the green arrow in the Method Editor 

toolbar.

After the chromatograms are extracted, they 

are displayed in the Chromatogram Results 

window, as seen in Figure 9, if the view is in 

List Mode. In Figure 9, you can see the major 

peak in each EIC.

Steps Detailed Instructions Comments
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Figure 9 Extracted Ion Chromatograms
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Exercise 3. Process and interpret data with Find by Molecular Feature Extractor
Exercise 3. Process and interpret data with Find by Molecular 
Feature Extractor

Steps Detailed Instructions Comments

1 Review the settings for 

Find by Molecular 

Feature. Make sure that 

only protonated species 

are selected.

a Locate the Find Compounds by 
Molecular Feature section in the Method 

Explorer. 

b In the Method Editor, review all settings in 

the Find Compounds by Molecular Feature 

tabs. These will have to be adjusted per 

sample type and according to sample 

matrices.

c Click Find by Molecular Feature > Ion 
Species and make sure that only the 

protonated species is checked. If +Na is 

checked duplicate compound entries will 

be found. See Figure 10.

If the retention times are not the same in 

your sample, the retention times in the 

ForTox_Std database needs to be updated. 

See the Comments for step 2 in “Exercise 1. 

Process and interpret data with Find by 

Formula” on page 18.

The ability to select ion species is one of the 

reasons Find by Formula is the preferred 

method for compound searches.

Figure 10 Ion Species tab.
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2 Search the data file to 

generate a compound 

list. Use the model 

settings.

a Click the green arrow ( ) in the 

Method Editor toolbar.

The Molecular Feature Extractor (MFE) 

“mines” the data file for all possible 

compounds and uses a “first principle” 

approach. Once the possible compounds 

have been separated and identified from 

probable background interferences, a 

compound list is generated.

All possible analytes according to the 

method settings will be extracted.

Figure 11 illustrates the results for Find by 

Molecular Feature.

3 Search the PCD or PCDL 

for the selected 

compounds.

a In the Data Navigator, click the 

Compounds line to select all compounds 

that were generated by MFE and which 

are shown. 

b When all the compounds are selected, 

right-click the selected compounds and 

click Search Database for Compounds 

from the shortcut menu (Figure 11).

If the Advanced tab is not visible, click 

Configuration > User Interface 
Configuration and then mark the Accurate 
mass (TOF, Q-TOF) and Show advanced 
parameters check boxes.

Steps Detailed Instructions Comments
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The custom database is searched against each MFE result. Figure 12 shows 
the compound identification results obtained from a search on the 
MassHunter Forensics and Toxicology Standard PCDL.

Figure 11 Database Search Results on Find by Molecular Feature compounds. To get the overlaid chromato-

grams in the display, use the Overlaid tool at the top of the Chromatogram Results window.
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Exercise 3. Process and interpret data with Find by Molecular Feature Extractor
Figure 12 Find by Molecular Feature Database Search. Use the tools at the top of the Compound List window to 

hide columns, auto-size the column widths, and sort the list.
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Exercise 4. Process data automatically using Worklist Automation

After you decide the correct settings for all aspects of the Find Compounds 
algorithms and Search Database algorithms (such as those described in the 
application note 5990-4252EN), you can save these settings to one convenient 
Qualitative Analysis method for repetitive and consistent data manipulation 
from week to week.

The Worklist Automation feature of the MassHunter Qualitative Analysis 
program lets you take advantage of the ability to save reprocessing options. 
This topic describes how you can set up Worklist Automation to automatically 
process a data file with the Find by Molecular Feature algorithm, search the 
MassHunter Forensics and Toxicology PCD or PCDL, and send the report of 
results to a specific printer or data file location.

Steps Detailed Instructions Comments

1 Open the automation 

worklist.

a In the Method Explorer, click Worklist 
Automation > Worklist Actions.

The Method Editor shows a list of automatic 

Qualitative Analysis actions that will be 

executed in the order shown.

2 Add actions to the 

worklist.

a Copy the actions that you want the 

method to do from the Available actions 
list to the Actions to be run list. See 

Figure 13.

Note that if Search Database for Compounds 

is selected as an action to be run, then make 

sure that in the Find Compounds by 
Molecular Feature > Results tab, the 

Highlight All Compounds option is selected.

Figure 13 Method Editor with list of selected actions
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3 If you chose Generate 
Compound Report, then 

modify the reporting 

options.

a From the Worklist Automation list, click 

Reporting Options.

b In the Method Editor, in the Reporting 

Options section, set your reporting 

options. See Figure 14.

Figure 14 Reporting Options

4 Save the method settings 

to an acquisition method.

a In the MassHunter Qualitative Analysis 

program, click Method > Save As.

b Browse to the folder on your system that 

contains the Data Acquisition method 

that you want to automate.

c Click the name of the Data Acquisition 

method that you want to automate and 

click Save.

The Qualitative Analysis method is now 

attached and is an integral part of the Data 

Acquisition method.

Steps Detailed Instructions Comments
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Exercise 4. Process data automatically using Worklist Automation
The Qualitative Analysis steps defined and set up under Actions to be Run in 
the Method Editor will run automatically during the sample acquisition 
without any user intervention.

Using worklist automation, features of the MassHunter Data Acquisition 
program for TOF and Q-TOF with the MassHunter Qualitative Analysis 
program and in combination with the MassHunter Forensics and Toxicology 
PCD or PCDL, samples can be screened for and reported automatically. 

You can create smaller and more focused custom databases from the larger 
MassHunter Forensics and Toxicology PCD or PCDL for a specific industry 
needs such as work-place drug testing. 

5 Create a Data Acquisition 

worklist, and then run the 

worklist.

a In the MassHunter Data Acquisition 

program, click Worklist > Worklist Run 
Parameters.

b For Part of method to run, select Both 
Acquisition and DA.

c Select whether Execution for 
Acquisition-DA is to be Synchronous or 

Asynchronous.

d Save the worklist.

e Run the worklist.
Figure 15 Worklist Run Parameters 

window

Steps Detailed Instructions Comments

NOTE Some compounds in the database will only ionize using specific LC/MS sources, such as 

electrospray or APCI.
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To develop a custom database
To develop a custom database

The use of a smaller and more focused database to screen samples can be a 
powerful tool to detect and identify specific analytes that are required by 
various regulatory agencies, such as governmental work-place drug testing. 
After a custom database of targeted compounds is created, single standards of 
those compounds must be analyzed using a standard chromatography method, 
retention times recorded, and detection limits determined.

• Run standards of targeted compounds and create custom databases from 
the MassHunter Forensics and Toxicology PCD or PCDL.

The technical note Forensics and Toxicology Personal Compound 
Database and Library for Screening and Identification: the Broecker, 
Herre and Pragst PCDL Accurate Mass Spectral Library 
(p/n 5990-6450EN) included on the MassHunter Forensics and Toxicology 
PCD or PCDL disc describes how to create a custom database, and to add 
retention times for your compounds and chromatographic conditions to the 
database.
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Familiarization Exercises - Targeted MS/MS Analysis with 
Identification by Library Search

The use of Targeted MS/MS has many advantages. 

Refer to the MassHunter Data Acquisition online Help and user guides to learn 
more about how Targeted MS/MS works. 

• Only one run is needed both to screen for compounds using accurate 
mass database searching and to perform a library search for 
identification.

• Targeted MS/MS always performs MS/MS acquisition at exactly the 
specified m/z value over the specified time range in the run. If the target 
is present, even in a complex matrix and of low abundance, the precursor 
of the target compound will be fragmented and an MS/MS spectrum will 
be obtained. If you use Auto MS/MS mode instead (see “Familiarization 
Exercises - Auto MS/MS Analysis with Identification by Library Search” 
on page 55), the precursor in the mass spectrum must satisfy certain 
“on-the-fly” rules in order to be chosen for fragmentation. Under some 
conditions of high sample complexity and low precursor intensity, or if 
multiple adducts are formed, Auto MS/MS operation can miss desired 
precursors.

• The number of precursors that can be examined in any cycle is limited. If 
the number of targets is too large, or the chromatography too fast for 
good integration or peak detection, divide the target list over multiple 
methods and inject the sample repetitively.

• To acquire spectra of compounds that are not listed in the acquisition 
method or are not present in the database/library, use Auto MS/MS. 
Targeted MS/MS operation does not acquire MS/MS spectra on 
unexpected targets, only on what is on the precursor list in the method.

In these exercises, you process the data file ForTox_TestMix_TMSMS.d. Use the 
example data file found in the Example Data folder on the MassHunter 
Forensics and Toxicology PCD or PCDL disc. If you have the G3876AA 
MassHunter Forensics and Toxicology PCDL Kit and you ran the test mix, you 
can use the data file that you acquired. Your results can differ slightly.
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Exercise 1. Confirm identification by search of the MS/MS Library
This section consists of three exercises:

• Exercise 1. Confirm identification by search of the MS/MS Library

• Exercise 2. Process the data

• Exercise 3. Automate the process with worklist actions

Exercise 1. Confirm identification by search of the MS/MS Library

In this exercise you use the compound information found in the previous 
exercises using Find by Formula.

You have screened the compounds by match to the accurate MS mass and 
isotope pattern in the library You now confirm the identifications with an 
MS/MS experiment. 

Exercise 1. Confirm identification by search of the MS/MS Library 

Step Detailed Instructions Comments

1 Create a template file in .csv format. 

See Figure 17. Then open the 

template in Excel.

a Open the MassHunter Data 

Acquisition program.

b In the Method Editor pane, 

right-click the table in the Targeted 
List tab and click Add to add a row.

c Change the Iso. Width to Narrow 
(~1.3 m/.z).

d For Delta Ret. Time window, type 

0.5.

e Right-click the table in the Targeted 

List tab and select Export. See 

Figure 16.

f For File type, select text (*.csv).

g Select a file name and location.

h Click OK.

i In Excel, open the template .csv file 

that you just created. See Figure 17.
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Figure 16 Targeted List tab, Export listed in shortcut menu

Figure 17 Template .csv file

2 Create exact mass column in the 

Compounds List results file that you 

saved previously, and add to the 

template file. See Figure 18.

a Start the Excel program, and open 

the spreadsheet file that you 

exported from the MassHunter 

Qualitative Analysis program in 

“Exercise 1. Process and interpret 

data with Find by Formula” on 

page 18.

b Add a column called Prec. m/z.

c Set the formula for this column to be 

the Mass(tgt) value plus 

1.00727645 (the mass of hydrogen 

minus an electron). This value 

represents the exact mass of the 

protonated compound found in the 

library.

d Copy all Prec. m/z values to the 

template .csv file.

The base peak column in the compound 

list table is the measured m/z of the 

largest mass peak in the spectrum for 

this “found” compound. However, in 

samples with matrix, the base peak 

may not be the protonated ion. Using 

the calculated exact mass for the 

targeted MS/MS analysis is by far a 

better approach.

Exercise 1. Confirm identification by search of the MS/MS Library (continued)

Step Detailed Instructions Comments
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e From the compound list Excel file, 

copy:

• the Z values

• the retention times

• the delta retention times

• the iso widths

The template .csv file now looks 

similar to Figure 18.

f Save the template .csv file.

The compound list Excel file and the 

template .csv file used in these 

examples can be found on the 

MassHunter Forensics and Toxicology 

PCDL disc under Example Reports, as 

ForTox_TestMix_MS.csv and 

ForTox_TestMix_TMSMSimport 
.csv.

The collision energy values should be 

the same as the three energies in the 

library (10, 20 and 40 eV), as described 

in the application note Toxicological 

Screening with the Agilent 

LC/MS-QTOF and the Personal 

Compound Database and Library using 

the “Broecker, Herre and Pragst” 

Accurate Mass Spectral Library 

(p/n 5590-6419EN). However, for real 

samples, the duty cycle of the Q-TOF 

LC/MS can be negatively affected if 

you measure at 2 or 3 collision 

energies. 

The alternative is to use a collision 

energy calculation which is calculated 

from a linear fit of the collision energy 

to the m/z of the precursor ion as 

described in “Familiarization Exercises 

- Auto MS/MS Analysis with 

Identification by Library Search” on 

page 55. 

Figure 18 Template .csv after retention time and accurate mass are 

added

Exercise 1. Confirm identification by search of the MS/MS Library (continued)

Step Detailed Instructions Comments
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Figure 19 shows the total ion chromatogram of the targeted MS/MS data. 
The alternation of single-MS to MS/MS is seen in the signal intensity change 
across peaks that are targeted. This acquisition was done with a delta 
retention time window of 0.5 minutes. The data shows that this setting 
causes the acquisition program to collect MS/MS spectra from 0.25 minutes 
before the peak to 0.25 minutes after the peak. If chromatographic 
reproducibility is excellent, this window can be reduced, which increases 
the duty cycle by reducing overlapping peaks.

3 Open the Compounds List results 

file that you saved in “Exercise 1. 

Process and interpret data with Find 

by Formula” on page 18, and then 

import the values from the template 

.csv file that you just created. Run 

the newly saved Targeted MS/MS 

method.

a Use Excel to open the spreadsheet 

file that you saved in “Exercise 1. 

Process and interpret data with Find 

by Formula” on page 18. This 

spreadsheet file is in the same folder 

as the data file that was processed 

in that exercise.

b In the Data Acquisition program, 

right-click the Targeted Mass tab 

and select Import.
c Import the values from the template 

.csv file that you just created.

d Save this Targeted MS/MS method 

as the method to use to identify the 

compounds found by library search.

e Run the sample again with the 

newly saved Targeted MS/MS 

method.

Exercise 1. Confirm identification by search of the MS/MS Library (continued)

Step Detailed Instructions Comments
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Figure 19 Total ion chromatogram from a typical targeted MS/MS data shows sawtooth 

pattern from alternating MS and MS/MS scans.
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Exercise 2. Process the data

You can process the data in one of several ways. The steps used in this topic 
support automated data processing. Processing the data file consists of these 
steps:

• Find compound using “Find Compounds by Formula”

• Identify compounds using “Search Accurate Mass Library”

• Generate Compound Report

• Print Compound Report

You find the best match for the single-MS precursor ion, based on accurate 
mass and isotope information. Then you search the MS/MS library to find the 
best match for the MS/MS spectrum.
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Exercise 2. Process the data
Exercise 2. Process the data 

Step Detailed Instructions Comments

1 Update settings for Find 

Compounds by Formula 

so that all compounds 

will be found.

a Start the MassHunter Qualitative Analysis 

program

b Open the Method Editor.

c Open the data analysis method 

ForTox_TestMix_TMSMS_DA.m.

d Click Find Compounds by Formula > 
Options, and then on the Formula Source 
tab, set the Database/Library path to the 
Forensics and Toxicology Standard 

Library. See Figure 20.

e On the Results tab, select Extract 
MS/MS spectrum and Separate MS/MS 
spectrum per CE. See Figure 21.

Figure 20 Formula Source tab

Make sure that in the Find by Formula - 
Options > EIC Integration tab, the 

integration option is set to either Agile or 

MS/MS. For each new analysis or matrix, do 

a compound search with each of these 

integrators before you select the integrator 

that gives you the best results.
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Figure 21 Results tab

2 Search the 

ForTox_Std.cdb library.

As search criteria:

• Add collision energy.

• Set to use both a 

minimum forward 

score and a minimum 

reverse score.

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

b In the Settings tab, browse to select 

ForTox_Std.cdb.

c In the Peak Filters tab, set the Absolute 
height to 5 counts and the Relative height 
to 1% of largest peak. See Figure 22.

d In the Search Criteria tab, mark the check 

box for Collision energy. See Figure 23.

If you customized your newly created PCDL, 

you can select it instead.

If you do not see the Search Criteria tab, 

make sure that Show advanced parameters 

is selected in the MassHunter Qualitative 

Analysis program. See step 3 on page 29.

Exercise 2. Process the data (continued)

Step Detailed Instructions Comments
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Figure 22 Peak Filters tab.

Figure 23 Search Criteria tab with the Collision energy check box marked.

Exercise 2. Process the data (continued)

Step Detailed Instructions Comments
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e In the Search Results tab, mark the 

Minimum forward score and Minimum 
reverse score check boxes and set the 

forward score to 25 and reverse score to 

50.

See “Forward vs. Reverse Library Search” on 

page 75 for more information.

The score settings can seem too low, but 

these settings let you detect any issues that 

can occur as you become familiar with these 

techniques. For real methods, a forward 

score of 50 and a reverse score of 70 are 

typical. For each analysis and matrix type, 

review and update the Matching criteria 

settings in the Results filters tab in the Find 

by Formula Options.

Figure 24 Search Results tab

3 Set up the method to:

• Find all of the 

compounds in the text 

mix by Find by Formula.

• Do a library search.

a In the Method Explorer, click Compound 
Automation Steps > Find and Identify.

b In the Options tab, select these options as 

shown in Figure 25:

• Find by Formula
• Search a library for each compound
• Show only identified compounds

If they are not, make sure that the mix is 

prepared fresh and run within 4 hours of 

preparation, and that your system 

background has been reduced as much as 

possible.

Note that setting the Matching criteria in the 

Results filters tab in the Find by Formula 

options can prevent small impurities from 

being reported.

Exercise 2. Process the data (continued)

Step Detailed Instructions Comments
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Exercise 2. Process the data
Figure 25 Options tab for Compound Automation Find and Identify

4 Set up report options to 

produce a report that 

shows the MS/MS peak 

table and spectra.

a In the Method Editor, click Reports > 
Common Reporting Options.

b For Compound report template, select 

CompoundReport.xltx.

See Figure 26.

c In the Method Explorer, click Compound 
Automation Steps > Compound Report.

d Under Compound spectrum (MS/MS), 

mark the check boxes for Show MS/MS 
spectrum and Show MS/MS peak table.

See Figure 27.

e Save the method.

Figure 28 and Figure 29 shows the first two 

pages from the report for the Targeted 

MS/MS analysis on the 

ForTox_TestMix_TMSMS.d (found on the 

MassHunter Forensics and Toxicology PCD 

or PCDL disc). A copy of this report is also 

available in the report folder as a PDF file.

Exercise 2. Process the data (continued)

Step Detailed Instructions Comments
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Figure 26 Template tab in Common Reporting Options.

Exercise 2. Process the data (continued)

Step Detailed Instructions Comments
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When the method is run, a report is generated that includes a summary 
(Figure 28) as well as details for each compound found in the library 
(Figure 29). Note that the isotope abundance and mass accuracy are taken 
from the single-MS spectra in the data and not the MS/MS. These values 
(isotope abundance and mass accuracy) come from molecular formula 
generation. In addition, Figure 29 shows the mass accuracy of each precursor. 
Again the MFG Diff (ppm) comes from the single-MS spectra and the DB Diff 
(ppm) comes from the precursor ion in the MS/MS spectrum.

Figure 27 Compound Report dialog box.

Exercise 2. Process the data (continued)

Step Detailed Instructions Comments
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You can use these reports to determine the presence of a specific compound 
in your sample. The data file can be inspected manually as well as to 
determine if anything was missed, or to get further supporting information 
that may be in the data but is not being reported.

Figure 28 Page 1 of the Test Mix Compound report.
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Exercise 2. Process the data
Figure 29 Page 2 of the Test Mix Compound report

Qualitative Compound Report

MSMS Spectrum

MS Zoomed Spectrum

RT
3.38

Algorithm
Find By Formula

Mass
149.1204

Compound Label
Cpd 2: Methamphetamine

Name
Methamphetamine

m/z
150.1277

Compound Structure

Ion

(M+H)+C10H15N

74.88
20.18

808.13
13.17
11.71

Formula

71
50.45
48.86
27.24
31.44

685.09

38.62
219.38
23.62
23.99

2293.2
32.7

Abund
54.93

2170.85
34.2

102.53
63.13

286.21
65.331.69

Diff (ppm)

103.0526
117.0688

Calc m/z

150.1277

63.0225
63.0242
65.039

77.0381
79.0516
91.0542

79.0548
91.0544
91.174

105.0696
41.0397
51.0233

119.0844
133.101

150.1275
55.0553
65.039

77.0382

MS/MS Spectrum Peak List
m/z

65.0396
91.0543
91.1737

105.0699
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Exercise 3. Automate the process with worklist actions

The ability to automate the process and run these steps in a workflow can be 
very useful, especially when you need to analyze many samples.

Automation is done by the use of worklist actions.

Exercise 3. Automate the process with worklist actions 

Step Detailed Instruction Comments

1 Set up a worklist to create a 

compound report.

a In Method Explorer, click Worklist 
Automation > Worklist Actions.

b Select these Actions to be run:

• Compound Automation without 
Report

• Generate Compound Report

The Compound Automation without 
Report action includes most of the 

other available actions, so they do not 

need to be selected. Some data files 

can require long processing time, so 

you may want to do the compound 

automation and report generation in 

separate steps.

Figure 30 Assign Actions to Run from Worklist dialog box.
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2 Set print options. a In the Method Explorer, click 

Worklist Automation > Reporting 
Options.

b Select whether to print the report, 

save to a file (Excel file or PDF), or 

both. See Figure 31.

c Save the method.

Figure 31 Reporting Options dialog box.

3 Attach the method to an acquisition 

method.

a In the MassHunter Qualitative 

Analysis program, click Method > 
Save As. 

b Browse to the folder on your system 

that contains the Data Acquisition 

method that you want to automate.

c Click the name of the Data 

Acquisition method that you want to 

automate and click Save. The 

Qualitative Analysis method is now 

attached and is an integral part of 

the Data Acquisition method.

Exercise 3. Automate the process with worklist actions (continued)

Step Detailed Instruction Comments
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When you set up a worklist in Data Acquisition, add the data analysis method 
you just created under the column Override DA Method. Refer to the 
MassHunter Data Acquisition user guides and online Help for more 
information.

If you do not see the column for Override DA Method in the worklist, it may 
be hidden between the Method and Data File columns. Move the mouse 
pointer to the boundary between these two columns. When the pointer 
changes to a double-sided arrow, move the column boundary to the right until 
you see the Override DA Method column.

4 Check that the method will run 

correctly when you use it within a 

worklist.

a In Method Explorer, click Worklist 
Automation > Worklist Actions. 

b Click the green arrow to run the 

worklist actions.

c Check the report to make sure that 

the method options are correctly set.

Exercise 3. Automate the process with worklist actions (continued)

Step Detailed Instruction Comments
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Familiarization Exercises - Auto MS/MS Analysis with 
Identification by Library Search

The use of Auto MS/MS has many advantages.

• Only one run is needed to both screen for compounds using accurate 
mass database search, and do a library search for identification.

• For a complex sample, a large database can result in a high number of 
hits, which is difficult for Targeted MS/MS to handle because of the 
burden on the duty cycle for the instrument, especially as two or three 
collision energies (10 and 20 or 10, 20 and 40 eV) are collected for each 
MS/MS peak. Auto MS/MS eliminates this problem because false 
positives are removed with the library search. However, lower library 
scores are expected because the collision energies do not exactly match 
those of the library spectra, which are measured at 10, 20 and 40 eV.

• Auto MS/MS can collect MS/MS spectra of potentially important 
compounds that are not currently in the PCDL. The ability to archive and 
retrieve these spectra can be useful, for example, in post-mortem 
analysis where time has passed and another toxin is now suspected to be 
present.

Refer to the MassHunter Data Acquisition online Help and user guides to learn 
more about how Auto MS/MS works.

Use the example data file ForTox_TestMix_AMSMS.d found in the Example Data 
folder on the MassHunter Forensics and Toxicology PCDL disc. If you have the 
G3876AA MassHunter Forensics and Toxicology PCDL Kit and you ran the test 
mix, you can use the data file that you acquired. Your results can differ 
slightly.
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Exercise 1. Learn about the content of an Auto MS/MS data file

In this step, you use Find Compounds by Formula to screen the compounds by 
match to the accurate MS mass and isotope pattern in the PCDL.

Exercise 1. Learn about the content of an Auto MS/MS data file 

Step Detailed Instructions Comments

1 Open the 
ForTox_TestMix_AMSMS.d file.

a Open the Agilent MassHunter 

Qualitative Analysis program.

Click Cancel if you are asked to open 

a data file.

b Load the data analysis method 

ForTox_TestMix_AMSMS_DA.m.

c Open the data file 

ForTox_TestMix_AMSMS.d. See 

Figure 33.

This chromatogram is different than for 

Targeted MS/MS. In Auto MS/MS 

mode, single-MS data is collected in a 

survey scan, and when an ion meets 

the criteria that you set, an MS/MS 

analysis is done under the conditions 

specified in the method. In this example 

the collision energy uses a collision 

energy calculation described below.

For an example of Auto MS/MS results, 

see ForTox_TestMix_AMSMS.d on the 

MassHunter Forensics and Toxicology 

PCDL disc. It was run with a linear fit of 

the collision energy to the m/z of the 

precursor ion.

Figure 32 shows the Collision Energy 

tab for Auto MS/MS. In this example, 

the actual collision energy is calculated 

as 6 * the m/z of the precursor ion 

divided by 100 plus the offset voltage. If 

the precursor is m/z 300, then the 

collision energy is 6*300/100 + 4 = 22 

eV. The precursor m/z value is taken 

from the Auto list and both that value 

and the charge are recorded with the 

data file. Therefore, if z=2, the nominal 

mass of the compound is 598 (for a 

di-protonated molecule), but the 

collision energy would still be 22 eV. 

Note that the graph in Figure 32 reflects 

the last available settings for the Use 

Table function, and does not reflect the 

Use Slope function as marked in the 

figure.
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Figure 32 Collision Energy tab showing calculated values

Figure 33 Total ion chromatogram of the test mix run with auto 

MS/MS settings.

2 Extract chromatograms to get a 

clearer picture of the data.

a Right-click the chromatogram 

window, then click Extract 
Chromatograms.

b For Type, select TIC.

c In the MS Chromatogram tab, for 

MS level, select MS.

d For Polarity, select Positive.

e For Scans, select Scan. See 

Figure 34.

f Click OK.

Exercise 1. Learn about the content of an Auto MS/MS data file (continued)

Step Detailed Instructions Comments
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Figure 34 Extract Chromatograms setting for MS.

3 Extract MS/MS data. a Repeat step 2, but change the MS 
level to MS/MS. See Figure 35

When you compare the MS and 

MS/MS chromatograms, you can see 

that in MS mode, data across the peak 

is collected, while in MS/MS mode, 

data across specific points of the peak 

based on the acquisition settings are 

collected. See Figure 36.

Exercise 1. Learn about the content of an Auto MS/MS data file (continued)

Step Detailed Instructions Comments
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Figure 35 Extract Chromatograms setting for MS/MS.

Exercise 1. Learn about the content of an Auto MS/MS data file (continued)

Step Detailed Instructions Comments
MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide 59



Familiarization Exercises - Auto MS/MS Analysis with Identification by Library Search
Exercise 1. Learn about the content of an Auto MS/MS data file
Figure 36 The top chromatogram shows all of the data points for single-MS and 

MS/MS. Note that MS/MS data points have lower total signal because ions 

in a narrow mass range are isolated for fragmentation. The middle chromato-

gram shows the single-MS only and it is clear that the Q-TOF LC/MS is col-

lecting mostly single-MS data. The bottom chromatogram is created by 

connecting all points where MS/MS spectra were acquired.

Combined Single MS and MS/MS

Single MS from auto MS/MS data

MS/MS from auto MS/MS data
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Exercise 2. Optimize the number of data points

The number of data points for the single-MS and the MS/MS in Auto MS/MS 
mode depend on the acquisition settings. The more spectra per second that 
are collected, the fewer transients per spectrum, and the lower the signal. 
Spectral parameters can be adjusted in the MassHunter Data Acquisition 
program, in the Acquisition tab. You want to find the balance between missing 
compounds due to low sensitivity, or missing compounds because of slow cycle 
time. 

Figure 37 shows the spectra parameters that are typically used for Auto 
MS/MS.

1 In the Data Acquisition program, click the Acquisition tab.

2 In the Precursor Selection I tab, select the conditions for acquisition of 
MS/MS spectra. See Figure 38.

• Max Precursor Per Cycle determines how many co-eluting ions are 
selected for MS/MS. Too many will negatively affect the cycle time. Too 
few will cause ions to be missed.

• Precursor Threshold selection depends on the background of the system 
and how sensitive you want the analysis to be. Lower settings will find 
more spectra, but compounds can be missed because the system is 
burdened with MS/MS collection for low level ions while an ion of 
interest is eluting. Also, lower settings can increase the collection of 
lower quality spectra because of weak precursor ion signal.

Figure 37 Spectral parameters for Auto MS/MS
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• Active Exclusion causes the ions to be selected as a peak elutes only n 
times (in Figure 38, n = 2). If not enabled, lower level ions can be missed. 
If enabled with too long a time before release, spectra near the top of the 
peak can be missed and the quality of the MS/MS can suffer.

• Static Exclusion Range List excludes the range of ions that you specify. 
In Figure 38, reference ions and m/z above 600 are excluded. Use this 
setting if you expect only smaller molecules to be in your sample.

Refer to the Data Acquisition program online Help and user guides for 
detailed explanation of these parameters.

3 In the Precursor Selection II tab, select the charge states to include.

The inclusion of only charge state of 1 is used for the test mix and applies to 
most small molecule drugs and toxins. The other parameters in this tab are 
useful for more advanced data-dependent operation. Please see the 
MassHunter Data Acquisition online Help and user guides for more 
information.

4 In the Preferred/Exclude tab, define the ions that you want to include or 
exclude in the search.

The ions in the list of preferred or excluded ions must have an associated 
mass window (in ppm), retention time and retention time window. For 
example, if you have peaks that elute in your blank, you may want to 
exclude them when collecting MS/MS. No ions were preferred or excluded 
for the test mix analysis.

Figure 38 Precursor Selection I tab
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Exercise 3. Process the data and automate

Before you finalize the data processing method to run as an automated 
worklist, you manually process the data first.

Data processing for Auto MS/MS is the same as for that of Targeted MS/MS.

The steps for Auto MS/MS analysis include:

• Find compounds by “Find by Formula”.

• Identify compounds by “Search Accurate Mass Library”.

• Generate Compound Report.

• Print Compound Report.
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Exercise 3. Process the data and automate 

Steps Detailed Instructions Comments

1 Process data for Auto MS/MS as 

you would for Targeted MS/MS, 

except that you omit the collision 

energy in the library search options. 

Update settings for Find Compounds 

by Auto MS/MS so that all 

compounds will be found.

a Start the MassHunter Qualitative 

Analysis program.

b Open the Method Editor.

c Select only these options:

• Find by Formula
• Search a library for each 

compound
• Show only identified compounds
• MS/MS Spectra (in the Results 

tab)

See Figure 39.

d In the Search Criteria tab, clear the 

check box for Collision energy.

See Figure 40.

To automate the process, do the steps 

in “Exercise 3. Automate the process 

with worklist actions” on page 52.

Note that MS/MS peaks triggered on 

adduct ion species will produce spectra 

that will not match to the library spectra 

and will result in a library score of zero.

An auto MS/MS acquisition by its very 

nature is an untargeted process. It can 

examine only a relatively few 

precursors at any one instant, and can 

select adducts which do not fragment 

well under the conditions selected. 

As a result, an auto MS/MS analysis 

can produce library search results in 

which some compounds are missed in 

certain circumstances. 

For these cases, place entries on the 

auto MS/MS preferred/exclude list 

during specific elution time ranges to 

increase the chances of selecting the 

desired precursors or to exclude 

unwanted precursors. Refer to the 

MassHunter Q-TOF Acquisition 

documentation or online Help for more 

information.

The first two pages form the results 

report for the Auto MS/MS analysis on 

ForTox_TestMix_AMSMS.d (found on 

the MassHunter Forensics and 

Toxicology PCD or PCDL disc) is shown 

in Figure 41 and Figure 42.

A copy of this report is also available on 

the report disc as a PDF file.
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Figure 39 Find and Identify options for Auto MS/MS.

Figure 40 Search Criteria tab with Collision energy check box cleared.

Exercise 3. Process the data and automate (continued)

Steps Detailed Instructions Comments
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Figure 41 Page 1 of Auto MS/MS analysis report

Qualitative Compound Report

MS Zoomed Spectrum

z
1
1
1

MSMS Spectrum

512.09

Compound Structure

91.1742
105.0691
133.1018

Abund
64.51

310.97
62.85

6168.46
102.19
267.39

MS/MS Spectrum Peak List
m/z

55.0556
65.0396
77.0389
91.0545

Formula
C10H15N
C10H15N
C10H15N

Ion
(M+H)+
(M+H)+
(M+H)+

m/z
150.1276
151.1307
152.1327

Abund
19746.4
2308.63

93.8

3.826
Algorithm
Find By Formula

Mass
149.1203

MS Spectrum Peak List

2
1
1

Compound Label
Cpd 1: Phentermine

Name
Phentermine

m/z
150.1276

RT

1
1
2

2
1

2

0.4

0.52
0.34
0.16
0.57

Hits 
(DB)

2
2

1

1

C19H22ClN5O

DB Diff (ppm)
0.9

1.85

1.67

0.58

-0.55
-0.04
0.84

0.06

C17H19NO3

C17H19NO3
C16H19NO4

C18H21NO3
C18H21NO3
C17H13ClN4

C18H21NO3
C17H13ClN4

C19H22ClN5O

DB Formula
C10H15N
C10H15N

C11H15NO2

C17H25N

C12H24N2O4
C16H13ClN2O

C12H24N2O4
C16H13ClN2O
C17H19NO3

C17H19NO3
C16H19NO4

C18H21NO3

-0.4

-0.52
-0.34
-0.16
-0.57

MFG Formula
C10H15N
C10H15N

C11H15NO2

C17H25N

371.1513

Diff 
(ppm)

-0.9
-1.85

-1.67

-0.58

0.55
0.04

-0.84

-0.06

285.1365

285.1365
289.1314

299.1521
299.1521
308.0829

C18H21NO3
C17H13ClN4

C19H22ClN5O

Tgt Mass
149.1205
149.1205

193.1103

243.1987

260.1736
284.0716

C12H24N2O4
C16H13ClN2O
C17H19NO3

C17H19NO3
C16H19NO4

C18H21NO3

Benzoylecgonine

Hydrocodone
Codeine
Alprazolam
Trazodone

Formula
C10H15N
C10H15N

C11H15NO2

C17H25N

147037

Name
Phentermine
Methamphetamine

MDMA / 
Methylendioxymethampheta
mine

PCP / Phencyclidine

Carisoprodol
Diazepam
Hydromorphone

Morphine

41463

33028
111747

88246
20746
76931

299.152
308.0828
371.1511

Abund
19746

115944

111229

158762

33720
110065

260.1738
284.0717
285.1362

285.1365
289.1313

299.152

3.96

3.166
2.996
7.395
5.458

Mass
149.1203
149.1202

193.11

243.1986

Cpd 13: Trazodone

RT
3.826
3.393

3.417

5.209

7.251
8.305
2.533

1.778

Cpd 7: Hydromorphone

Cpd 8: Morphine
Cpd 9: Benzoylecgonine

Cpd 10: Hydrocodone
Cpd 11: Codeine

Cpd 12: Alprazolam

Cpd 1: Phentermine
Cpd 2: Methamphetamine

Cpd 3: MDMA / 
Methylendioxymethampheta

mine

Cpd 4: PCP / Phencyclidine

Cpd 5: Carisoprodol
Cpd 6: Diazepam

Column4

Compound Table FALSE

Compound Label

Column3
Sample Group

Column3
Info.

IRM Calibration Status Success DA Method ForTox_TestMix_AMSMS_DA.m
Comment

Instrument Name Instrument 1 User Name
Acq Method ForTox_TestMix_AMSMS.m Acquired Time 5/23/2013 3:54:33 PM

Data File ForTox_TestMix_AMSMS.d Sample Name ForTox_TestMix
Sample Type Sample Position Vial 3

Page 1 of 16 Printed at: 2:53 PM on:5/28/2013
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Figure 42 Page 2 of Auto MS/MS analysis report

Qualitative Compound Report

MS Zoomed Spectrum

z
1
1
1

MSMS Spectrum

RT
3.417

Algorithm
Find By Formula

Mass
193.11

Compound Structure

Compound Label
Cpd 3: MDMA / 
Methylendioxymethamphe
tamine

Name
MDMA / 
Methylendioxymetham
phetamine

m/z
194.1172

119.0852
150.127

Abund
615.64

15828.9
318.99

1292.83
668.73

(M+H)+

MS/MS Spectrum Peak List
m/z

65.0392
91.0545
91.1736

152.1343

Abund
115943.8
12521.28

744.5

Formula
C10H15N
C10H15N
C10H15N

Mass
149.1202

MS Spectrum Peak List
m/z

150.1275
151.1306

Ion
(M+H)+
(M+H)+

m/z
150.1275

RT
3.393

Algorithm
Find By Formula

Compound Label
Cpd 2: Methamphetamine

Name
Methamphetamine
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Reference

Checkout Test Mix Content

The content of the Checkout Test Mix is listed here.

Table 1 LC/MS Forensic/Toxicology Checkout Test Mix (p/n 5190-0556) Basic Compounds

# Chemical Name/CAS # Concentration 
/ Units

Tolerance 
(+/-)

Formula Mass

1 PCP/Phencyclidine/77-10-1 100.0 µg/mL 0.5% C17H25N 243.1987

2 Methamphetamine/537-46-2 100.0 µg/mL 0.5% C10H15N 149.12045

3 MDMA/Methylendioxymethampheta

mine/69610-10-2

100.0 µg/mL 0.5% C11H15NO2 193.11028

4 Phentermine/122-09-8 100.0 µg/mL 0.5% C10H15N 149.12045

5 Benzoylecgonine/519-09-5 100.0 µg/mL 0.5% C16H19NO4 289.32636

6 Alprazolam/28981-97-7 100.0 µg/mL 0.5% C17H12ClN4 308.08287

7 Diazepam/439-14-5 100.0 µg/mL 0.5% C16H12ClN2O 284.07164

8 Codeine/76-57-3 100.0 µg/mL 0.5% C17H21NO2 299.15214

9 Morphine/57-27-2 100.0 µg/mL 0.5% C17H19NO3 285.3380

10 Hydrocodone/125-29-1 100.0 µg/mL 0.5% C17H21NO2 299.15214

11 Hydromorphone/466-99-9 100.0 µg/mL 0.5% C17H19NO3 285.33766

12 Carisoprodol/78-44-4 100.0 µg/mL 0.5% C12H24N2O4 260.32996

13 Trazodone/19794-93-5 100.0 µg/mL 0.5% C19H22ClN5O 371.15129

Acetonitrile Solvent C2H3N 41.05192
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Forensics and Toxicology LC Parameters

Binary Pump Parameters 

95No Change0.411
60No ChangeNo Change5.5
30No ChangeNo Change1.5

5No Change0.40.5
Solv Ratio BPressureFlowTime

Pump Time Table

Solvent% B
Pressure
Description

Signals

Binary Pump

SSVOptions1Ordinal #
G1312BModelBinPumpName

OffContact 4
OffContact 3
OffContact 2
OffContact 1

Stroke Syncronization
AutoStroke B (µl)AutoStroke A (µl)
115Compress. B (*10-6/bar)100Compress. A (*10-6/bar)

Solvent Type B2Solvent Type A2
Solvent Type B1Solvent Type A1

5Solvent Ratio B95Solvent Ratio A
0.01% FASolvent B5mM AF +0.01% FASolvent A
100Max Flow Gradient (ml/min)600Pressure Max (bar)
0Pressure Min (bar)0.4Flow (ml/min)
3.5Post Time (min)10Stop Time (min)
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Well Plate Sampler parameters 

Column Compartment parameters 

OffContact 4
OffContact 3
OffContact 2
OffContact 1

N/AWash Cycles10Wash Time (sec)
FlushPortWash LocationN/AWash Vessel

0Equilibration Time (sec)NoAutomatic Delay Volume 
Reduction

5Flush Out Factor100Eject Speed (µl/min)
100Draw Speed (µl/min)0Draw Position Detection
0Draw Position (mm)Disable Overlapped InjectionOverlap Time (min)
2Injection Volume (µl)Needle WashInjection Type
OffPost Time (min)As PumpStop time (min)

Wellplate Sampler

THMOptions1Ordinal #
G1367CModelh-ALS-SLName

OffContact 4
OffContact 3
OffContact 2
OffContact 1
1Valve Position

When Temp Within Set Point Right Ready (°C)When Temp Within Set Point +/- 0.8Left Ready (°C)
60Right Temp. (°C)60Left Temp. (°C)
OffPost Time (min)No LimitStop time (min)

Thermostated Column 
Compartment

10Port2PosOptions #1Ordinal #
G1316BModelColumn-SLName
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Forensics and Toxicology LC/MS Parameters

Source parameters 

30Nebulizer (psi)
12.0Gas Flow (l/min)
350Gas Temp (°C)
ValueParameter

Source Parameters

Positive1
Ion PolarityScan Seg #

Scan Segments

750OctopoleRFPeak
65.0Skimmer1
1 0Fragmentor

0VCap
ValueParameter

Scan Source Parameters

Scan Segment 1

500000015EICEIC
5000000015TICTIC

Y-RangeOffsetLabelChrom Type

Chromatograms

AutoRecalibration

Min Height 1000
Detection Window 100
Average Scans 1

ReferenceMasses

Ref Nebulizer 7
Use Bottle A RefNebulizer True
Ref Mass Enabled Enabled

922.00979800
121.05087300
<Positive>
Reference Masses
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LC/MS parameters for MS acquisition 

LC/MS parameters for Targeted MS/MS analysis 

Dual ESIBothMS0.01
Ion ModeStorage ModeDiverter Valve StateStart TimeTime Segment #

Time Segments

Time Segment 1

Scan Rate 3.00
Max Range 1000
Min Range 50

Acquisition Mode MS1

TOF/Q-TOF Mass Spectrometer

0.010MS2CentroidDataRELThreshold5MS2CentroidDataAbsThreshold
0.010MS1CentroidDataRELThreshold500MS1CentroidDataAbsThreshold
N/AFast PolarityEnableCan wait for temp.
30.00Stop TimeNoLimitStop Mode
AutoTune.tunTune FileDual ESIIon Source
G6520AComponent ModelMS Q-TOFComponent Name

Dual ESICentroidMS0.01
Ion ModeStorage ModeDiverter Valve StateStart TimeTime Segment #

Time Segments

TOF/Q-TOF Mass Spectrometer

0.010MS2CentroidDataRELThreshold5MS2CentroidDataAbsThreshold
0.010MS1CentroidDataRELThreshold200MS1CentroidDataAbsThreshold
N/AFast PolarityEnableCan wait for temp.
30.00Stop TimeNoLimitStop Mode
AutoTune.tunTune FileDual ESIIon Source
G6520AComponent ModelMS Q-TOFComponent Name
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LC/MS parameters for Targeted MS/MS analysis (continued) 

Time Segment 1

MS/MS Scan Rate 5.00
MS/MS Max Range 1000

Use Fixed Collision Energies 10.00,20.00,40.00
Max Time Between MS 0.0

MS Max Range 1000
MS Min Range 50

MS/MS Min Range 40
MS Scan Rate 10.00

Acquisition Mode TargetedMS2

Narrow (~1.3 
amu)

0.508.291285.078877

Narrow (~1.3 
amu)

0.507.381309.090177

Narrow (~1.3 
amu)

0.507.201261.180877

Narrow (~1.3 
amu)

0.505.411372.158577

Narrow (~1.3 
amu)

0.505.211244.205977

Narrow (~1.3 
amu)

0.503.961290.138677

Narrow (~1.3 
amu)

0.503.821150.127677

Narrow (~1.3 
amu)

0.503.411194.117577

Narrow (~1.3 
amu)

0.503.391150.127677

Narrow (~1.3 
amu)

0.503.161300.159377

Narrow (~1.3 
amu)

0.502.991300.159377

Narrow (~1.3 
amu)

0.502.521286.143777

Narrow (~1.3 
amu)

0.501.781286.143777

Acquisition
Time

Collision
energy

Isolation widthDelta ret. timeRet. TimeZMass

Targeted Mass List
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LC/MS parameters for Auto MS/MS analysis 

Dual ESICentroidMS0.01
Ion ModeStorage ModeDiverter Valve StateStart TimeTime Segment #

Time Segments

TOF/Q-TOF Mass Spectrometer

0.010MS2CentroidDataRELThreshold5MS2CentroidDataAbsThreshold
0.010MS1CentroidDataRELThreshold200MS1CentroidDataAbsThreshold
N/AFast PolarityEnableCan wait for temp.
30.00Stop TimeNoLimitStop Mode
AutoTune.tunTune FileDual ESIIon Source
G6520AComponent ModelMS Q-TOFComponent Name

Time Segment 1

MS/MS Max Range 500
MS/MS Scan Rate 5.00
Isolation Width MS/MS Narrow (~1.3 amu)

MS/MS Min Range 40

MS Min Range 50
MS Max Range 1000
MS Scan Rate 10.00

Acquisition Mode AutoMS2

Ramped Collision Energy

Offset 4.00
Slope 6.000

Precursor Selection

Active exclusion enabled Yes
Isotope Model Common

Active exclusion excluded after (spectra) 2

Sort precursors By abundance only
Active exclusion released after (min) 0.05

Purity Cutoff (%) 30.000

Threshold (Abs) 1000
Max Precursors Per Cycle 3

Threshold (Rel) 0.050

Purity Stringency (%) 100.000
Precursor abundance based scan speed No

46All
OffsetSlopeCharge

Ramped Collision Energy

1000.00600.00
125.0050.00
EndMZStartMZ

Static Exclusion Ranges

1
2

Charge State 
Preference

Static Exclusion Ranges
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Forward vs. Reverse Library Search 

The forward search compares the Target spectrum to the library. The reverse 
search compares the library spectra to the Target spectrum. Scores depend on 
which search is done. High scores are achieved when the bulk of the ion signal 
is assigned.

In a forward search, peaks in Target spectrum are compared to peaks in 
Library spectrum. Forward search penalizes peaks that are in Target but not 
in Library AND the peaks that are in Library but not in Target. 

A low score for a forward search indicates noise and/or impurities.

In a reverse search, peaks in Library spectrum are compared to peaks in 
Target spectrum. Reverse search only penalizes peaks that are in Library but 
not in Target. 

A reverse search works well for weak or noisy signals if all library ions are 
included at the approximate correct abundance.

A low reverse search indicates a bad match.

Table 3 shows some examples of product ion conditions and results.

Table 3 Example product ion conditions and search results 

Search Condition Score

Forward Target Spectrum Library

All of the product ions in the sample spectrum are found in the 

library and vice versa.

High
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Forward Target Spectrum Library

All of the product ions in the sample spectrum are found in the 

library, but only some of the product ions in the library are found in 

the sample spectrum.

Low

Reverse Target Spectrum Library

Only some of the product ions in the library are found in the sample 

spectrum.

Low

Reverse Target Spectrum Library

All of the product ions in the library are found in the sample 

spectrum.

High

Table 3 Example product ion conditions and search results (continued)

Search Condition Score
76 MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide



Reference
Forward vs. Reverse Library Search
MassHunter Forensics and Toxicology PCD or PCDL Quick Start Guide 77



Agilent Technologies, Inc. 2013

Printed in USA 

Revision A, June 2013

*G6855-90008*
G6855-90008

www.agilent.com

In This Guide

This Quick Start Guide 
describes how to use the 
MassHunter Forensics and 
Toxicology PCD or PCDL.

This information is subject to 
change without notice. 
Agilent Technologies shall not 
be liable for errors contained 
herein or for incidental or 
consequential damages with 
the furnishing, performance 
or use of this material. Agilent 
specifically disclaims any 
warranties for any implied 
warranties of merchantability 
or fitness for a particular 
purpose.

This guide is valid for the 
B.04.02 revision or higher of 
the MassHunter Forensics 
and Toxicology PCD or PCDL, 
until superseded.


	What is the MassHunter Forensics and Toxicology PCD or PCDL?
	PCD
	Broecker, Herre & Pragst PCDL
	Kit Contents
	Where to find more information

	Before You Begin
	Installation
	Required reagents and parts (to run test mix)
	Alternative configuration

	Running the Test Mix
	To run the test mix
	To bypass mixer and damper

	Using MassHunter Qualitative Analysis to Identify Compounds
	To identify compounds using the MassHunter Qualitative Analysis program
	To identify spectrum peaks using the MassHunter Qualitative Analysis program (PCDL only)

	Familiarization Exercises - Compound Search
	Exercise 1. Process and interpret data with Find by Formula
	Exercise 2. Process and interpret data with Defined Extracted Ion Chromatograms
	Exercise 3. Process and interpret data with Find by Molecular Feature Extractor
	Exercise 4. Process data automatically using Worklist Automation
	To develop a custom database

	Familiarization Exercises - Targeted MS/MS Analysis with Identification by Library Search
	Exercise 1. Confirm identification by search of the MS/MS Library
	Exercise 2. Process the data
	Exercise 3. Automate the process with worklist actions

	Familiarization Exercises - Auto MS/MS Analysis with Identification by Library Search
	Exercise 1. Learn about the content of an Auto MS/MS data file
	Exercise 2. Optimize the number of data points
	Exercise 3. Process the data and automate

	Reference
	Checkout Test Mix Content
	Forensics and Toxicology LC Parameters
	Forensics and Toxicology LC/MS Parameters
	Forward vs. Reverse Library Search



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings when submitting to HP. These settings require font embedding.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


