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Introduction

The MS Workstation Toolbar

The MS Workstation Toolbar launches when the computer boots up. However, if
the user chose not to have this option when the Varian MS Workstation was
installed, the toolbar can be launched from an icon on the desktop or from the
Windows taskbar by selecting Start >Programs > MS Workstation

>Workstation >Toolbar.
i W T | DAt | =R L
v H ‘:ILE‘l B = ﬁl cal44-9-D1 SMSH @omates.mth »

The Toolbar contains icons that will launch the applications in the MS
Workstation. In order to view the function of each icon, move the mouse slowly
over the icon. Clicking icons in the toolbar will launch applications to control the
mass spectrometers manufactured by Varian Inc. Icons on the toolbar will launch
applications for processing data from GC and LC detectors, security
administration, etc.

NOTE: The appearance of the Toolbar on your computer may be slightly different
from the above illustration. During the installation of the software, the user is
given the option of installing various applications such as GC detector data
handling. Icons for options not selected will not appear on the toolbar.

For instructions for using the various instruments, the user is referred to the
specific hardware manuals on those instruments. The user is also advised to
refer to the MS Workstation Tutorial manual (part number 391498300).



The Software Reference Manual

This manual has the Data Handling Aspects of the Varian MS Workstation
software, version 6 and includes:

1. Examining MS data files in MS Data Review, including manual integration of
peaks.

Identifying MS peaks qualitatively with NIST and user library searches.
Processing of data files for quantitation.

Building the data handling and reporting sections of the Method Builder.

o > w0

Personalizing and using the Standard Reports that are included in this
software.

o

Building a wide variety of Custom Reports.
Printing the above reports.

Converting old MS and DAT files from Varian mass spectrometers to SMS
and XMS formats that are compatible with the current software.

The Varian Workstation Toolbar icons for the applications in this manual are:

Opens MS Data Review

Opens Method Builder (The data handling and reports sections are discussed )

Automations Editor for building and editing sample, recalculation and sequence
lists.

& Launches MS Standard Reports for viewing, editing and printing sample and
=7 | compound reports.

different types of reports including sample, compound, tuning, verification and
library-searched compounds.

@ Launches MS Custom Reports where templates may be designed for several
% An application for changing the format of old MS files to SMS.
i

DAT An application for changing the format of old dat files to XMS

Batch Report application for quickly generating and printing reports.

The two icons on the right are the Data File and Method operations. When you
click either the Data File or Method icon you can display the last data file or
method that was open. Clicking Data File operations opens the MS Data Review
application. Clicking Method opens the Method Builder application.



MS Data Review

Overview

Review, quantitate, and report your data using MS Data Review. Qualitative data
analysis includes a fast qualitative manual integration feature, library searching,
and chromatogram search features.

A
=
Open MS Data review from the MS Workstation Toolbar fl .

NOTE: This manual goes through using MS Data Review using step by step
procedures for loading data files, examining chromatograms and spectra, doing
library searches, processing data, and examining results.

A summary of the toolbar and menu function is in “Appendix: Summary of MS
Data Review Main Menu and Toolbars”.

MS Data Review Views

MS Data Review has three areas to review, quantitate, and report data. Each
area is a View:

o

Plots View: il.l.! Quickly review data files for qualitative purposes.

Process View: ESNE; Process data files and recalc lists using a specified method
to quantitate results

Results View: Examine results in detail and change individual peak
integration or method parameters.

The default view when you open MS Data Review is the Plots View. You can
may change it using the Preferences >Application Startup menu.

To change the active view, select the View icon from the application toolbar. All
views are linked and will contain the selected data set.



Varian MS Workstation Terms

The Varian MS workstation uses the following terms.

Scan Descriptor lzk : Describes the data collected from the mass
spectrometer. Some examples of scan descriptors are;

e 40:450(2): A full scan analysis over the range of 40 m/z to 450 m/z in time
segment 2.

e 272>: SIS of 272 ion using Q1 of a triple quadrupole MS

e 272>50:250(4): MS/MS of with a precursor ion of 272 and scanning the
product ions formed within the range of 50 m/z to 250 m/z

A scan descriptor is determined by the data acquisition method.

User Descriptor: User defined information stored with the data file. There are

two types; the User Plot & and the User Trace “1: The User Plot is a
combination of ions and scan descriptors that can indicate the presence of a
selected class of compounds, for example phthalates, from distinctive ions. A
User Trace is information from the analysis equipment, such as flow rate,
temperature, or pressure, which is saved with the data file during acquisition.

Compound Descriptor: Describes the properties of a compound analysis, such
as quantitation ion(s) 4= and qualifier ion(s) JC or the analysis conditions of
unknown compounds i Compound descriptors are determined by the
guantitation method.

Plot Descriptors: Can be a Scan Descriptor, a User Descriptor used to create
a chromatogram (or other trace) within MS Data Review, or a Compound
Descriptor.

Data File Descriptors can be a Scan Descriptor or a User Descriptor. A
Method Descriptor can be a Compound Descriptor.

Viewing Chromatograms and Spectra

Overview of MS Data Review

The Plots View is the default window when MS Data Review is opened. This
window displays both chromatograms and mass spectra. The following is an
example of the Plots View.
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£ MS Data Review - [Plot Chromatograms and Spectra]

T Fis Chromatogram  Spectrum  Spectrum List Search Integrate  Preferences Wew Window Help

Ve

e s
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(= Al o] ] % TR 22
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5 1200sys > 80650 2) 3003 jonization O 80:650 14 290:49
D e [EVSD) 03
= 4000Sys jLSD 650(4) 2005
[ BODHS Methods |10 TmeluSecl | |1 I
o [ SOHSMathods |4 THEA3: 374.0 Merged) F
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TR Evanles Seq 2, <no descriphons, Time: 200720 Seg 4
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[ st 14 TSpectrum 14 R
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MSGLOG 2.31e+6 2.427e48
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e : = —- = T 200 o 00 500 o0
Update Tree | anWS\ExamplesiSumman| Recent> Acquired Fgange miz) -
. . Descriptor
File Selection

Chrmoatogram and Spectra Display

Update Files

The menu bar and MS Data Review Toolbar, also known as the Application
Toolbar follows.

—| File Chromatogram  Spectrum  Spectium List Search  |ntegrate  Preferences  Wiew  Window  Help

87 | HWEER TS @

Preferences

Click Preferences to open a menu that lists different sets of preferences. Select
the preferences you wish to modify

HEEEEEN Yiew  Window  Help

Plots Yiew Chromatogram Pane...
Plots Yiew Spectra Pane...

Plots View...

Results View. ..

Report...
General...
Application Start Up...
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General Preferences

General Preferences has four tabs: Miscellaneous, Scientific Notation,

Information List Fonts and Validation.
Miscellaneous

Select from the following:

e Number of digits for ion masses.

e Greek characters to use in NIST names or spell them out

e Display a separate chromatogram for each scan function in a data file.

e Offset to apply to masses when rounding to integers for spectral

comparisons.

General Preferences @

Validation
Scientific Notation

Information List Fonts |
Miscellaneous ]
Decimal Digits for File Data Display
Number of lon Decimal Digits

Greek Characters in NIST Names

I™ Use Greek Characters
Otherwise, they are spelled (.alpha.).
(Requires a List Font that contains them.)
Plots in Chromatogram Window
[V Auto Select Scan Functions

Integer Mass Offset

ID.O daltons (Oto0.4)

Help | Reset to Defaults

Reset All to Defaults

[

Cancel |

Scientific Notation

Select the number of digits to display when using scientific notation.

12



General Preferences

— |

Information List Fonts ] Y alidation
Mizcelansous Scientific Motation

Amount, &rea, and Height Numbers
v Use Scientific Motation
[Othenwize, display all digits)
Start Uzing Scientific Maotation at
710000 [10e4)
100000 (10 5)
f+ 1000000 (10 eE)
" 10000000 (10e7)
" 100000000 [10e 8]
1000000000 [10e9)

Help | Feset to Defaults |

Reszet 4l to Defaults ‘ ak. | Cancel |

Information List Fonts

Select the font style to use with or without decimal alignment.

General Preferences @

Mizcellaneous ] Scientific Naotation ]
Infarmation List Fonts l ‘W alidation ]

Font uged where no decimal alignment iz required
Arial

Select List Font |

Font uged where decimal alignment i required
Courier New

Select Alignment Font |

Help | Feszet to Defaults |

Fesat All to Defaultz | ak. Cancel ‘
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Validation

Validate Scan Functions is on by default, if necessary it can be turned off.

Enable Validate Scan Functions: in Method Builder, changes made to the limits
of the acquisition time segments or to the list of transitions in the Acquisition
Method are updated in the Compound table. This keeps the transitions in sync.

Scan Channel Validation ensures that the scan channel specifications for
all compounds are correct after transitions are added or deleted in the
acquisition method.

If you change segment acquisition times, scan channel validation
automatically updates the compound retention times.

If you select a compound that specifies a deleted transition, a warning
message opens. The missing transition is referred to as “255” in the
compound table.

If you process a compound table that specifies a missing transition, the
following message is logged, “Invalid scan function Cannot Quantitate”.

While Scan Channel Validation works for both deleting/adding transitions
to the Acquisition Method and when segment times are changed, the
user cannot change both the number of transitions and segment times at
the same time. For example, the user can add/delete transitions to the
Acquisition Method, but must open the Compound table BEFORE
changing the segment times in the Acquisition Method. Similarly, the
segment times can be changed in the Acquisition Method, but the
compound table must be opened BEFORE the user can add/delete
transitions in the Acquisition Method.

Disable Validate Scan Functions: A few specialty applications may not benefit
from this feature.

General Preferences g|
Miscelaneous ] Scientific Matation ]
Information List Fonts Walidation

Scan Functions

v “alidate Scan Functions

Help | Reszet to Defaults |

Reset All to Defaults ‘ OF. | Cancel |
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Choosing Data Files

MS Data Review can display several different types of data files. Files acquired
with the 4000 GC/MS and Saturn 2000 GC/MS Workstation are in *.sms format.
GC/MS files acquired with earlier versions of Saturn software are in *.ms format.
Files collected with the Varian 1200, 1200L, 500-MS or 300 Series are in *.xms
format. Files collected with GC detectors (FID, ECD, PFPD, etc.) are in *.run
format. Files of these types may be selected and displayed in any combination.

Initially, the File Selection pane will display the collapsed directory tree for the
drives on the computer. In order to view data files, the directory tree must be
expanded by clicking on the drive and finally on the directory where the files of
interest are located. A data file can be viewed by clicking on it in the directory
tree in the left pane. The chromatogram and spectra pane can be expanded to

cover the whole screen by clicking on the Show/Hide Selection pane icon .
The selection pane can be restored to its original size by clicking on the icon
again.

Plotting Multiple Files

File Selection Pane

There are several ways to add additional files to view simultaneously in the plot
pane. Hold down the Ctrl key and click the desired files.

To select all files in a directory or add all files in a directory to the files that are on
display right click the directory and select Replace with Files in Directory.

Add Files in Directary

Feplace with Filez in Directory

Recals Lizt File »

To add or replace the files in a RecalcList, right click a recalc list file and select
Replace with Files in Recalc. This selects all files in the recalc list for display.

Add Files in Recals

Replace with Files in Recal:

Recalz Lizt File r

NOTE: When multiple chromatograms are displayed, one is designated the
“active” chromatogram. The active chromatogram is the one that has the
background of the plot number is filled in with the color of the chromatogram.
Click another plot to make it the active chromatogram.

To view all files in a recalc list, select the recalc list from the file selection pane.
The Descriptors pane displays all information about the recalc list instead of the
plot descriptors:

15



il M5 Data Review - [Plot Chromatograms and Spectia]

| File Chromatogram  Spectrum Spectrum List Search ntegrate  Preferences  View  Window

& [N VT FEG @

F= Marnuals «| [ Recale: Opiate ACL
""" 3 methads Date File Created: 8/6/2000 11:05 PM
""" [ MSGLOG Date File Last Maodified: £/30/2005 5:04 PM
e . MNew Calibration Bloc
E-5 mg”m”a: 2 1. Mew Calibration Black
EE Ooi tutonas €32 chwararmshopiateshcal24-9-01.sms
%—--@Elaﬂesiate s RCL G373 ohwararmshopiateshoal24-9-01 001 sms
B |‘|i.3h=. FII' 34 ciwaranws\opiateshcal34-9-01.5ms
- est rI . G35 chwariarms\opiateshcal34-3-01 001 sms
_____ E cal2d4-907 SMS CEB: c\wariarweshopiates' cal44-9-01 e
..... (3 cal24-901001 5M5 Y7 chwaranwshopiateshcaldd-8-01 007 sms
..... [3 cal34-301 515 €38 chwararmshopiateshcal5d-9-01 sme
----- cal34-3-01 001 .5k5 £33 ciwananwshopiatescalad-3- LETNE
El 9 cohwar ‘opiateshcals4-9-01001
..... E caldd-9-01 S5 l_% 100 cvwarianwshopiateshcaltd-3-01 zms
----- cal44-5- . 311 chwarianwshopiatesicalbd-3- S
[44-3-01007.5M5 LARANE “opiateshcalbd-3-01001
----- [§ calf4-901.5M5 A3 12 o\vwaniarwshopiateshpostrund-9-01 sms
""" [§ cal54-5-01001.5M5 A3 13 c\warianwshopiatestsmpl.sms
""" [3 calbd-301.5M5 A3 14 o\wanarwshopiateshampl a sms
----- [ calf4-3-01001.5M5
----- [ postrund-3-01.5M5
----- [ postrund-3-01001.5M5
----- [ ref4-3-01.5M5
----- [ ref4-3-01001.5M5
----- [ ref4-3-01002.5M5
----- [3 smp1.5M5
----- [3 smpla.5M5

Recalc list information in the Descriptors pane

You can select an unlimited number of files in the File Selection pane. The
maximum number of chromatograms that can be displayed is determined in
Preferences >Plots View.

Plots View Preferences @

Plot Descriptors  Chromatogram Plots | Spectra Plots | Automatic Updates |
Sort Order—————————— Maz. Plots
" Sort by Plot Descriptors
: 10 v
% Sort by Files
Display Mode—————— r— Plots Incr/Decr—
¢ Full Chromatogram
3 10 v
" Single Segment
— Point/Spectrum Selection
% Nearest Point
" Apex
Search Window
0.100 min.
Help I Defaults I
0K I Cancel
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The number of plots displayed is set in Max Plots. The maximum number is 20.
If the number of chromatograms exceeds the maximum number then you can
scroll through the chromatograms using Navigation Control at the bottom of the
plot display.

Plots View Preferences @

Plot Descriptorsl Chromatogram F’Iotsl Spectra Plots  Automatic Updates |

Automatic Update of Tree
|~ Enable

120 Seconds between updates
(10 to 600 seconds)

Help I Defaults l

0K I Cancel I

Use the Automatic Updates tab to disable the Automatic Updating of the Data
Files pane display or enable it and select the number of seconds between
updates. For most situations, it is best to disable Automatic Updating.

The Select File/Chromatogram Dialog
You can select files to display using:
e File >Select File/Chromatogram menu

4
e File Select I_b'_l in the MS Data Review Toolbar.

In the Select File/Chromatogram dialog, the maximum number of files you can
select is 20, and the selections in the File Selection Pane are removed.

17



Navigation Control

The Navigation Control is an easy way to move rapidly through the
chromatograms selected in the Selection panes.

Select the plot sort order by clicking either the “f” or “p”. The current sort order is
capitalized. The two ways to sort are by file (f) or by plot descriptor (p). In the
following, File sorting was selected.

Plot Navigation Plot Sort Order

1« | 0T <1l s[12] File ons:| |-

First Plot Last Plot

Current Plot #

Decrease Increase

If sorting is by File, all of the plot descriptors of a file are displayed before the plot
descriptors of another file. If the display is sorted by Plot Descriptor, then one plot
descriptor in all of the selected files is displayed first, followed by the next plot
descriptor.

Sort by File is useful to look at the results in a single file.
Sort by Plot is useful to look at the results of a single compound across many
data files.

Navigate through the plots using the “<” or ”>” buttons. The” >” increments the
plots by the amount specified in the Preferences >Plots View dialog. To jump to
the first or last plot in the list click the number beside the “<” or ”>” buttons. To
display a specific plot, type the plot number in the Current Plot #.

NOTE: If the Chromatogram and Spectrum display window is made too narrow
by dragging on the border separating it from the other panes, the Navigation
Control will disappear.

18



Plotting Specific lon Chromatograms

Using Plot Descriptors

The Descriptors pane displays all Plot descriptors in the selected data file(s). See
“Varian MS Workstation Terms” for more information on the different types of plot
descriptors.

The example of a Descriptors pane includes:
1. Plot Descriptor -The Total lon chromatogram (TIC).
2. Scan Descriptor - Filament Off segment

3. Scan Descriptor - Full scan analysis range of m/z 200-450 done in segments
2 and 4.

4-5. Scan Descriptors - MS/MS experiments done in segment 3.

4: The parent ion was m/z 399 and the product ions between m/z 315
and 404 m/z were analyzed.

5: The parent ion was m/z 402 and the product ions between m/z 315
and 404 m/z were analyzed.

6-23. Compound Descriptors - The 6 analytes quantitated in the method. Both
Quantitation lon and Qualifier lons are shown for both the analytes and the
internal standard compounds.

24. Compound Descriptor indicating that the Unknown Compounds were
integrated using the TIC.

Descriptors for calbd-3-01.5m5

A TIC
4 lonization Off [1]

P4 200450 [2.4)

339005315404 [3)

4 402,05 315404 [3)

" codeine-d6: 377.0 [Merged)
4 codeine-df: Quall 237.0

4" codeine-dB: Qual? 349.0

4" codeine: 371.0 [Merged)
10} +* codeine: Qual 234.0

M| 4 codeire: Qual2 3420

12|| 1 morphine-d3: 432 0 [Merged)

13| 4 morphine-d Quall 417.0

14| 4 morphine-d3 Qual? 404.0

15 A morphine: 429.0 [Merged)

16 A* morphine: Quall 414.0

17 4* morphine: Qual? 401.0

18| 4% BrMam-d3: 343.0 (402,05 315:404)
19]| 4 E-MaM-d2 Quall 3530

20| | 4* B-MAM-d3: Qual2 327.0

27| | 4 B-MAM: 340.0 (399.05 315.404]
22|| 3 B-MAM: Quall 356.0

23| 4 BMeM: Qualz 324.0

24 JE Unknowns, TIC

OO~ WN =
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Select a Plot Descriptor to display in the Chromatogram Display.

Select Multiple Plot Descriptors by holding down the Control Key to select
individual Plot Descriptors, or by holding down the Shift Key and selecting all Plot
Descriptors between the two selections.

Combine Scan Descriptors into a single chromatogram by holding down the Alt
key and selecting the Scan Descriptors to be combined.

Determine which Plot Descriptors appear in the descriptors pane by right-clicking
and selecting from the menu.

Add All Scan Descriptor Plots

Feplace YWith All Scan Descriptar Plots
Add All Method Descriptor Plats

Replace *With All Method Dezcriptor Plots

v Dizplay All Plot Degcriptors
Dizplay Data File Descrptars Only
Dizplay Method Descriptars Only

Wiew Full Scan Descriptor(z]...

Extracting lon Chromatograms

When a data file is opened, the default chromatogram displayed is the TIC. Each
point in the total ion chromatogram is the sum of all of the masses in all scans in
a single cycle of the scan functions of the acquisition segment.

Chromatogram lons Box

To display a particular mass, a range of masses, or the sum of several masses,
type them into the lons box below the chromatogram. An additional plot is added
for each entry.

Al o] Al & o S| [A B B Ll ]

|
1

M00um?s§ TIC caltd 901.5MS 20HEENTROD RAW [EI€—— \aximize or Close
B—f E
5_5 E
E =
In 4: E:
EF £ =
3 c | £ o
2] E [ £ 3 =2
| I~ T [ R
1] 2B 5 |7
3 xq HW' 3
o

kCount lons: 371.0 Merged cal44-9-01.5M5 2000 CENTROIje [0l
R

[ ] ]

TP o P T

12

7
minutes
[ Seq2, opiates, Time: 2.00- 7.40, EFAota-Full, 200-450 miz_|
Scans 123 281 437 sh2 7lg 503

1|<|1 >| 1| File FIEISE 5| lons: EEf] <€— lons box with m/z 371
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Entries for lons Box

Entry Description Example What is Shown?

RIC (case sensitive) RIC All ions

IBP (abbreviation of Intensity IBP Plot of the Intensity of the
of Base Peak) Base Peak

BPI (abbreviation of Base BPI Plot of the mass of the
Peak Intensity) Base Peak lon

Any ion (m/z) 131 lon 131

Any ion range 100:200 lons 100 through 200

lon addition 100 + 200 lons 100 and 200

lon subtraction RIC — 264 All ions except 264

Any combination of entries

100:200 + 300:400
—-350

lons 100 through 200 and
ions 300 through 400
except ion 350

NOTE: If you specify the same ion more than once, the intensity for that ion is
added as many times as it was specified.

To remove a plot, click Close E in the upper right hand corner of the

chromatogram.

To maximize a plot to the full display, click Maximize @

Reference Files

A reference file is displayed as other files are added or deleted. Use reference

files when screening for known compounds or when comparing all files in a list to

known plots. Only one file can be selected as a reference file.

Designate a Reference File by right-clicking the plot area or the file name and

selecting Select as Reference File, or selecting from the menu, Chromatogram
>Select Active File as Reference File. When a file becomes a reference file, a

second file may be added to the display by clicking it without pressing Control

first. If a third file is selected and clicked, that file replaces the second file and the
reference file remains. Multiple files can be compared to the Reference File using

the same techniques to display more than one file, for example holding the
Control key, or using right-click options.
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Deselect a reference file by right-clicking in its plot area or file name and
selecting Unselect as Reference File or selecting the Chromatogram
>Unselect File as Reference File menu. You can select another file as a
reference by right-clicking in its plot area or file name and selecting Replace as
Reference File.

Selecting Acquisition Segments to Display

Viewing data in Segment Mode

Segment Mode displays single segments in the chromatogram display. To enter

Segment mode, check the “”in the Navigation Control. This adds a third
sort option, Sort by Segment (S). When entering the Segment mode, Sort by
Segment is selected by default.

When multiple files are selected in Segment mode the data from only one
segment is displayed up to the maximum number set in the Plots View
preferences. Click the decrement (<) and increment (>) symbols to change the
display by one segment.

If Sort by File or Sort by Plot Descriptor is selected when in Segment mode, the
normal sorting rules apply but only one segment is displayed. If the selection
covers more than one segment, then the segment of the first plot displayed is
shown.
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A portion of the chromatogram within a segment can be selected using the
mouse. However, if the chromatogram is displayed in the segment mode, clicking

the il icon restores the chromatogram to full scale only on the “y” axis.

The “x” axis is the width of the acquisition segment.

Viewing Data File Information in MS Data Review

Many chromatographic methods have several acquisition segments that collect
data under different conditions. Conditions that can be varied are: ionization on
or off, mass ranges, electron ionization or chemical ionization, SIM, MS/MS, etc.
There is a small time gap between segments. This gap is usually 1.0 +0.2
seconds for all acquisition modes except Automated Method Development
(AMD) for MS/MS method development. Using 10-segment AMD, the break
between segments is about 1.5 seconds.

To view data file information in the directory, right-click the data file to open the
following menu

Shows File Information. ..
Show Logs...
Show W ensian,.

Infarmation

Select Az Reference File

Add Filez in Directony
Replace with Files in Directory

Recalc Lizt File k

Selecting the top right options opens the Data File Information.

File: [cal24-9-01001.5M5
Data Type: (2000 CENTROID
Sample: |cal2
Inject Date: [#/3/2001 5:54 PM
Run Time: [0.000 - 12.930 min
Scan Rangs: [1-1833
Dperator: Zelda
Sample Motes:
Max RIC: [2282e+7 at 1263

Result Compound Summary
|dentified: ’4_ Tentatively |dentifed: ’U_
Migsing: ’5_ Unknown: ’U_
Failed: ’2_ Duplicate: ’U_

When a chromatogram is displayed in MS Data Review, all of the acquisition
segments are displayed along the time axis. The name of the segment may also
be displayed. Below is an example of a 4 segment method, with segment two
being named “opiates.”

=T

25 5.0 75 10.0 1248

minutes

Seg 2, opiates E Seqg 4, <no description= |

Scans 203 539 993 1357 1767
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Display more information about a segment by moving the mouse over the
segment bar. An example of the segment information displayed is as follows.

Click a segment to open a segment information widow, which can be printed.
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View more information by selecting “Show Logs”. See “Viewing and Printing Log
Information” for more details.

Data File Information - cal24-9-01001.5M5 O] x| I
[iata File: chwanianwshopiateshcal24-9-01001 . sme Diate: 4/9/2001 5:54 Pt

Injection Method:
Calculation Method:

C:ASatumta/ShOpiatesM R zplt] Ok 5 28, mth
C:\Warianw'ShZeldas opiates files\Dpiates].mth

Drate: 4/3/2001 5:54 P
Date: 8/7/200012:07 AM

—Acquizition Summary
Module Tupe:
Acquizition Time:
Scan Mumber:
Operator:

Max RIC Scan Mumber:

2000 Mass Spec Module Address: 40
4/3/2001 5:54 PM - 4/3/2001 6:07 P Mazs Data Type: CENTROID
1-1833 Retention Time Fange:  0.00-12.93
Zelda Mumber of Segments: 4

1263 Max RIC Yalue: 2.282e+7

— Results Summary
|dentified Compounds:
Mizsing Compounds:
Failed Compounds:

4
E
2

1]
1]
1]

Tentatively Identifed Compounds:
Unknown Compounds:
Duplicate Compounds:

—Log Section

i Ewent Log

. Seguent
Segment
- BEgmENL

Segment

| »

E| Aoquisition Meg

|»

Segment Number 1:
Description: FIL/MUL DELAY

Last Hodified: 6/19/2000 4:16 FM

Emission Current: 10 microswmps
Mass Defect: 0 mrow/ 1000
Count Threshold: 1 counts
Multiplier Cffset: 0 wolts

Cal Gas: OFF

Scan Time: 1.000 zeconds

Export |

Segment Start Time: 0.00 minutes _—
Segrent End Time: 2.00 minutes

Segqment Low Mass: 40 w/=z

Segment High Mass: 650 mfz

Ionization Mode: NONE

Frint 211 | oK |

The Chromatogram Display

Chromatogram Toolbar

This toolbar opens if you click the upper left of the Chromatogram display. It is
hidden if you click the No Toolbar button, which is the first one.

Al o] dlte] & o[ B[ [LR - B~ allax] i

The Chromatogram Toolbar has options for the behavior of the left mouse
buttons. The left mouse button single click actions may be set to allow display of
the mass spectrum corresponding to that point on the chromatogram (S), perform
a library search (L), target list search the selected spectrum (J), export the
selected spectrum to the active spectrum list (E) or to perform no action. The
letter associated with each selection is a modifier for the action. For example, if
you have selected No Action as the single click left button action, clicking on the
chromatogram will not result in any change in the display or other actions to
occur. However, if you were to hold down the ‘S’ key on the keyboard and then
click on the chromatogram you would see the spectrum corresponding to that
point on the chromatogram displayed. Releasing the ‘S’ key would cause the
single click action to return to its set action (in this case, No Action).

In the menu on the right, the click and drag actions of the left mouse button are
modified similarly to those of the left mouse button single click actions. Two

25



features of particular note are the ability to generate areas based on manually
defined integration baseline (1) and the ability to calculate noise for a manually
selected section of baseline (N).

The following examples illustrate modifying a two-chromatogram display.

Al o] al] & - B R B ALl &

TIC 160_NG M CENTROID RANWY )

MCuuntg:

(s3]
(+),5 QTMS

-

|

0.5

004

kCounts]  lons: 180.0 Merged 160, NG.XMS CENTROID RAW [OL9 -
1+ El Q1M E
1804 3
IE 100—2 -
50 :

725 750 75 800 B25  8A)  B/5
minutes

can Functions: 1

Scans 2 40 7 9 114

[ DT Fite [Fp[sf~7s] tonsi[iso |-

Within the chromatogram and spectrum display windows there are additional
toolbars. The analyst uses the menu and toolbar items to select the many options
for displaying and manipulating data in MS Data Review. These options will be
discussed in detail in the following sections.

The functions in the MS Data Review menu and toolbar and the chromatogram
and spectrum toolbars are summarized in the “Appendix: Summary of MS Data
Review Main Menu and Toolbars”.

Normalize the Chromatogram Display
Normalize the x-axis and the y-axis to full scale by clicking the Full Scale button
il or by moving the mouse cursor to the bottom left of both axes until the full-
scale symbol "élbﬁ' is displayed, and double-click.

Normalize the x-axis alone by moving the mouse cursor under the axis (so that a
horizontal arrow is displayed for the mouse cursor) and double-clicking.

Normalize the y-axis to full scale by moving the mouse cursor to the left of the
axis (so that a vertical arrow is displayed for the mouse cursor) and double-
clicking.
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Revert to earlier scaling using the Previous ﬂ button.

Change the Gain of the Chromatogram

[_ O] =1 E3

RIC Ignare 40_ng.sms 2000 CENTROID RAMW

Low Gain High Gain

Moving the Gain Control scroll bar up and down will increase and decrease the
gain of the displayed chromatogram.

Expanding, Hiding or Deleting a Displayed Chromatogram
Each plot has the following symbols in the upper right hand corner:

A plot may be expanded to full screen by clicking on the square @ The square
changes to a double square = .

The plot may be restored to its original size by clicking on the double square

W
A plot can be removed from the display by clicking on the .

It may be hidden by right clicking on the plot and selecting Hide Plot from the
pop up menu.

It may then be restored by right clicking in the plot window and selecting Show
Plot from the pop up menu.
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Note other actions, including printing, library searches, and S/N calculations may
also be done from this right-click menu.

Plot Position

There are three display options for presenting multiple chromatograms; Overlaid
Plot, Stacked Plots and Normalized Plot. These options may be chosen in the
display section of the Chromatograms Toolbar:

The Select Chromatogram Display Format button 2 7| displays a context
sensitive menu when clicked:

v Stacked
Dwerlaid
Maormalized

Stacked Plots allows multiple chromatograms to be displayed independently of
each other. The active chromatogram for spectrum selection is indicated by the
solid color box on the y-axis.
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Overlaid Plots allows multiple chromatograms to be displayed on the scale of
the largest peak in all of the chromatograms.

Normalized Plot is similar to the Overlay Plots mode except that the intensities
of all chromatograms are normalized to the most intense peak in each
chromatogram. When the Chromatogram Display Format is Normalized, the
control scrollbar on the right side of the window disappears. Each of these
options may also be chosen using the menu command Chromatogram>Set
Chromatogram Display.

Zoom the Displayed Area of the Chromatogram

Select the Click and Drag Action button on the Chromatogram toolbar
and select Zoom Chromatogram or hold down the “z” key then click and drag
the mouse within the Chromatogram display to expand the display around a

window in the chromatogram.

The new time range is applied to all chromatograms in the Chromatograms
Window, while the specified intensity range is applied to the selected plot.

Al o] dln] & L% B el &
MCounts] TIC 160_NGXMS  CENTROID RAW
3+ El Q1IMS E
1.004 3
- 0.753
0.503
0.264
0.003 c
kCounts]  lons: 180.0 Merged 16@_NG.XMS CENTROID RAW
J+) Bl QTS ]
1605 3
A 1003
507
= -
7o05  7.950 7 d75 5 oo 5025
Seg 1, Time: 7. C
Scans fat o) 55 B0
N« | PO CI] Al R s) lonsifian |

You may also click and drag under the time axis to zoom the time range without
affecting the intensity axis of the display.
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Determining Noise Values Interactively

Calculate noise for any chromatogram section by clicking and dragging. Select
this behavior by either clicking on the Set Click and Drag Action icon in the
chromatogram toolbar or by holding the letter ‘N’ key down on the keyboard and
then click and drag through the selected section of the baseline. After releasing
the left mouse button, a window opens and displays both Simple and Drift
corrected Noise Values. The Noise Values are either Root Mean Square (RMS)
or Peak-to-Peak depending on what is selected in the Chromatogram Plot
Preferences. The window also displays the file name, time range, and Data Type
(in this example RIC Merged RAW).

RMS Moise Calculation
File: calé4-9-01001.sme
Time Range: B.E37 to 6.E53 minutes
Data: long 371.0 Merged Rahw

RMS Moize [Simple]: 50
RitS Moize [Drift Conrected). 73
Pointz: 4

E it |

RMS Noise (Simple) is the computed RMS noise as the standard deviation of the
amplitudes in the selected data set. The ‘Simple’ algorithm is sensitive to
baseline drift.

RMS Noise (Drift Corrected) uses the same initial computation but after first
correcting the data set with a line obtained by at least squares fit. This eliminates
the contribution of the baseline drift to the estimated noise. If the drift is not
significant, both algorithms should provide similar estimates of the noise.

The interactively determined noise will not be reported in either the standard or
the custom reports.

Offset Chromatograms
To change the position of a displayed chromatogram, select the Click and Drag
Action iE' button on the Chromatograms Toolbar and select Move

Chromatogram. The mouse cursor will now be a Hand symbol when it is within
the Chromatogram display area. Click on any chromatogram or the active
chromatogram if they are overlaid, and move it to the position desired. In this
example, three data files with the same components at different concentration
levels are displayed in Overlaid mode. Two of the chromatograms have been
displaced upward. The time offset is shown in the file information in the upper
right of the Chromatogram display.
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In addition to options in the View pull-down menu, there are toolbars in the
Chromatogram and Spectrum displays. :I

View Signal-to-Noise (S/N) for a Chromatographic Peak

Display a chromatogram and zoom it to display a segment no more than two
minutes wide. Use the mouse to right-click on the apex of a peak and choose
Calculate S/N.

E SIN (RMS): 2265
BD_; 545530
] 22
o0
o
0
203
103
0
695 ..... ?DD ....... ?IDS ....... ?10 ....... ?15
[ Seq 2, opiates, Time: 2.00- 740, EFAuto-Full, 200-45
icans | EIE 520 928 936

The type of noise calculated (RMS or peak to peak) is determined in the noise
tab window of the Chromatogram Plot Preferences menu. See “Setting
Chromatogram Preference Menus”.
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Chromatogram Flot Preferences x|

Markers I TL Annotations I AMDIS Annotations
Features | Chromatogran Plat | Plat Titles | DH Annatations
Hoize | Colors I Labels I Anes I Fant

— MNuoize Caloulation
" Peak to Peak

— Moize Marker Appearance

Edit Calar and Font

Help | Beset to Defaults |
Save &ll as Defaults | Reset &ll to Defaults |
oK I Cancel |

See “Select Noise Type” for a discussion of the differences between RMS and
peak to peak noise.

NOTE: The S/N, Signal (S), and Noise (N) levels are annotated above the peak.
The vertical line indicates the signal that has been calculated. The S/N value will
be influenced by the selected smoothing parameters, if any. To delete the label,

right-click on the S/N annotation to display the Delete Labels command.

View Effect of Chromatogram Filtering

Chromatogram filtering can be used to smooth the baseline and chromatographic
peaks and improve integration. Filtering will be discussed in detail in the
guantitation section, see “Filter Chromatogram”. To view the effect of filtering
select overlay Filtered/Raw Data in the Chromatogram Plot tab of
Chromatogram Plot Preferences. The solid line represents the filtered plot; the
dotted line, the raw data.

32



Chromatogram Plot FPreferences
Markers I TL Annotatiors I AMDIS Annotations
Moise | Colorg | Labels I Ares I Faont
Features ~ Chromatogram Plot |F'I0tTitIes I DH Annatations
— Plot
" Raw Data Only #
 Filtered Data Only ¥
' Overlay Filtered/Faw Data
— Filtering
¥ Smooth Data
|5 leointSmooth
Smoothing kethod
" Mean
& Savitsky Golay
™ Remove Spikes
|4 Spike Threshold Factar
Help | Feset to Defaults |
Save &ll as Defaults | Reset Al to Defaults I
oK. I Cancel |
7.3 7.4 75 76

Manually Integrating Chromatographic Peaks in the
Plots View

Integrate Single Peak

Manually integrating a peak requires that the chromatogram and peak of interest
is displayed big enough to accurately place the integration baseline. Zoom in on
the peak of interest to get the most accurate integration. Manually integrating a
peak is simple and straightforward; click the start and end points of integration.
Use the Click and Drag action setting of the chromatogram toolbar) or press the
letter ‘I' to temporarily modify the click and drag action of the mouse (press the
letter ‘I’ on the keyboard, click where you want to start the integration, drag the
baseline to the desired endpoint, release the left mouse button, and then release
the letter ‘I’). In the following figures, a peak is integrated by drawing the baseline
forward from the peak start to the peak end.

33



aunt=] RIC Merged 10_ng sms 2000 CENTROID Rawy [

4004

Click and drag the mouse
holding the letter ‘I' down

T T
725 750 775 B8.00 B25 850 8.75
minutes

ption, Time 1, El Auto, Channels:

e TIC TAerges T0_ng-sme 2000 CEMTRO 7 it

400 ]
300 Area and apex determined after ]
1 releasing the left mouse button
but still holding the letter I’ key.
] The ‘I key was subsequently
200 released. E

Apex: 5476 min
Area: 231516

100

758 750 778 aho a5 550 B

minutes

In the figures that follow a baseline was drawn from the end of a pair of
overlapping peaks to the valley point that divides them:

e RIC Terged 10_ng sms 2000 CEMTROD Rewy 1

a0 ]
300 -
] Baseline drawn by holding 1
down the letter ‘I’ key on
] the keyboard and click
200 and drag from peak end to E
] Va”ey pOint. Apex: 8.476 min

Area: 231518

100

minutes
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It is possible to integrate multiple peaks on the chromatogram using manually
placed baselines. It is important to keep in mind that manually determined areas
are not reported in either standard or custom reports nor are they used in
guantitative calculations of results.

Individual areas are deleted by right-clicking on the label that reports the area
and then clicking on delete label.

e 248 =T e A T 3 1 E=() N =P
- ]
a0 -

Apet: B

AT i
] Delete Label ]
200 Alea 33 __TE7 7T ]

Apex: 8476 min
Area; 231516

100

minutes

Clicking the Delete Label flag to remove the reported area, apex and shaded
integrated area of the peak.
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All areas may be deleted simultaneously by right clicking on the chromatogram
workspace and then choosing Delete Labels >Plot 1 >Integration.

Integrating chromatogram(s)

Integrate chromatograms displayed in the Plots view using the MS Data Review
menu command Integrate.

it M5 Data Review - [Plot Chromatograms and Spectra]

| File Chromatogram  Spectrum Speckrum List  Search |Integrate Preferences  Wiew

& | E]E ﬁ MIST At Plat 1.,

77 Alplts...

|| 7= Library A| | e e el &ll Plats in Time Range. ..

All peaks in the active chromatogram can be integrated with the command
Integrate >Plot 1. If multiple chromatograms are displayed in the Plots view, all
peaks from all chromatograms can be integrated with the command Integrate
>All Plots. Peaks from a selected time range can be integrated with the
command Integrate >All Plots in Time Range. These commands open the
integration Results dialog.

Plot 1, c:\varianws\mstutorials\40_ng.sms

# I Retention Time I Area I % of Total ’ Signal/Moise I Scan Description |

Plot 1 40_NG.SMS Local (None ... Peak-to-Peak...

1. 7.329 909546 15.063 101 Merged

2. 7.622 566625 9.384 126 Merged

3: 7.767 643051 10.650 102 Merged

4. 7.992 671773 11.125 167 Merged

5. 8.083 B67719 11.058 179 Merged

6. 8.138 1.094e+6 18.121 421 Merged

7. 8.489 801592 13.275 354 Merged

8. 8.737 683789 11.324 441 Merged
Print Results | Export Results I Append Results |
Delete Results | Edit Parameters >> | Exit |

Click Edit Parameters >> to view/edit the integration parameters. The table has
row headers.
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Plot 1, c:\varianws\mstutorials\40_ng.sms

# I Retention Time | Area | % of Total I Signal/Noise | Scan Description o

Plot 1 40_NG.SMS Local {(None on Da... Peak-to-Peak Moise

13 7.329 909546 15.063 101 Merged

2. 7.622 566625 9.384 126 Merged

3. 7.767 643051 10.650 102 Merged

4. 7.992 671773 11.125 167 Merged

5. §.083 B67719 11.058 179 Merged

6. 8.138 1.084e+6 18.121 421 Merged

F& 5.489 801592 13.275 354 Merged X

< >
Print Results I Export Results I Append Results |
Delete Results | | Hide Parameters << I Exit |

r Integration P.

% DataFile " Local
Data File P. Local P

Peak Width [sec): I 4.0
Slope Sensitivity (SN): I 20

Tangent %: |—1D
Peak Size Reject: I—2DUD
< > I~ Use RMS Noise Calculation
I™ Lock Peak Width
Help | [~ Show Area Labels
Save Parameters | Load Parameters | Clear Results | Integrate |

A

When you open this dialog for the first time, integration is done using the method
parameters in the data file, if the Unknown Peaks have been quantitated. Local
parameters can be edited and the chromatogram reintegrated. The dialog Local
parameters are used if the file has not been quantitated.

NOTE: If a chromatogram has been quantitated and the Data File button is
checked, then the integration parameters saved in the data file are used and not
the ones displayed in the dialog (Local parameters). You can view the integration
report by clicking the Print Results button. When multiple chromatograms are
displayed and the Data File button is checked, each chromatogram uses its
parameters, which could be different if their methods are different. If Local
integration parameters are edited in this dialog and saved, all chromatograms are
integrated with these parameters if Local is selected before integration.

Calculating S/N

To calculate S/N in MS Data Review, right-click on the desired chromatogram
point and then click Calculate S/N. Noise Calculations use either RMS or Peak to
Peak Noise, depending on which you specify in the Chromatogram Preferences
dialog on the Noise tab.

RMS S/N Calculation

When you select a point for S/N calculation, two 50-point windows are searched,
one before the point you selected and one after, looking for the 10 consecutive
points within those respective windows that yield the lowest RMS Noise

values. These two Noise values are "RMSNoiseLeft" and "RMSNoiseRight."
These RMS Noise values are determined using a calculation that is also known
as the "RMS Deviation from the Mean" or the "Standard Deviation." This
calculation does not incorporate baseline or "drift" correction. As such, it is simply
the following equation:

RMS Noise Standard Deviation = ((1/N)*(sumi=;-n((X;- arithmetic meanx)z)))”2
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The Signal is the intensity of the chromatogram at the point that you selected.
The Offset is the "interpolated" average intensity of the two 10-point regions at
the point you selected.

Finally, the Signal-to-Noise is calculated as the following algorithm:
AverageRMSNoise = (RMSNoiseLeft + RMSNoiseRight) / 2
RMSSignalToNoise = (Signal - Offset) / AverageRMSNoise

That is the "usual case" algorithm. Pathological or boundary conditions in the
data cause the algorithm to be deviated from. For example, if you select a point
close to the beginning/end of an acquisition segment, there may not be 50 points
to search or only the Noise from one side of your selected point will be used.

Peak-to-Peak S/N Calculation

Peak-to-Peak S/N calculation searches a region +/- 50 points before and after
the point that you right-clicked, to find the average Peak-To-Peak Noise for 5
consecutive points in the region. The Noise for each 5-point window is as follows:

Noise = intensity of highest point — intensity of lowest point
The Peak-To-Peak Noise is determined as follows:
1. Sort the 5-point windows by the Offset of the middle point in the window.

2. Discard the half of the windows that have the highest offset. This eliminates
peaks from consideration.

3. Re-sort the remaining windows by Noise.

The Peak-To-Peak Noise and Offset are those of the Median of the re-sorted
windows.

Selecting and Viewing Mass Spectra

Selecting and Viewing a Single Mass Spectrum

Click the chromatogram in the Chromatogram Window to display the spectrum.
Set the Single Click Action button & tlo Display Spectrum.

| 4] o] dlb| A LR B aflar] i

MCount v Display Spectrum +5
A lonization Off & Library Search Spectrom +L
Target List Search Spactrum +1
Export Spectrum to Active Spectrurn Lisk (0, 1PPM THIDZ-3-20061.msp) +E

Mo Action

If the peak flag button is pressed down, as it is in the screen capture on the left,
the spectrum of the clicked point is displayed.

If the peak flag button is not pressed down, as it is in the screen capture on the
right, the spectrum of the peak apex is displayed.
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Up to four spectrum windows may be displayed in the Spectrum area of the Plots
View. The Spectrum Toolbar has command buttons similar the Chromatogram
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Toolbar. It is hidden if the No Toolbar :l button is activated
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Add Spectra by right-clicking the apex of a peak and selecting New Spectrum
Window. You can also hold down the Ctrl Key and left-click.
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50% 53514 g
25% 3
Do/U_:IIBIIIIIIIIHIIIIIIIIHIIIIIIII{IIIIIIII: llbllll%llllélllll Illléllll:
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Spectrum 3A [o[X] Spectrum 4A
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T 300 |7 j 0 ) I l TrTr % TT l V TTrTr T LRSI § l7 TrT 1l TrI1rr T l V TT l I TT
Sh Acquwe ange m 5{] !5 chuwéed Range m/z

In the top of the Spectrum display, information is displayed if space permits. The
information includes: retention time, scan number, mass range of ions collected,
ion time, and RIC.

5,397 min. Scan: B9 200:450 lon: 11 us RIC: 5.790e+s

Change the spectra by clicking n another scan in the Chromatogram display or
by using the left and right arrows on the keyboard. Use the Increment Spectrum

and Decrement Spectrum on the Chromatograms Toolbar to change
the chosen Scan.
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Selecting and Viewing Two Mass Spectra for Comparison

If Spectrum 1A is selected, right click a different scan, select Update Spectrum
Plot, and select 1B from the submenu.

Library Search Spectrum
MNew Spectrum Window

pdate Spe Plo 1A
Export Spectrum...

Select As Reference File (Plot 1)
Save As User Descriptor (Plot 1)

Calculate S/ {Plot 1)
Integrate »

Mew Label for Plot 1...

Delete Labels >
Hide Plat 1

Print...

Export »

Chromatogram Plot Preferences. ..

A secondary flag marks the comparison scan.
1A

The Difference Spectrum can be displayed when both Spectrum 1A and
Spectrum 1B are selected. Click on Spectra Plot Preferences in the right-click
menu in the Spectrum window.

Click the Labeling and Comparisons tab and select show Difference Spectrum.
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Spectra Plot Preferences @

Labels | Axes | Font | Profile Plats I Plot Titles

Features  Labeling and Comparisons | Scales | Colors |

r— Labeling Preference:
V' Show Chemical Structures

[V Show lon Labels
V' Show &mplitude Labels

Peak Label Threshold:

|25 % of Plot

— Comparison Preferences
[V Show Spectra Comparison
[V Show Difference Spectrum
™ Overlay Spectra & and B
[V Overlay Smoothed, Profile, Centroid Spectra

Help I Reset to Defaults |

Reset &ll to Defaults I

[ o ]

Save All as Defaults |

Cancel |

The Difference Spectrum is essentially a Library Search of Spectrum 1A against
Spectrum 1B. The Reverse Match and Forward Match values are based on a full-
scale value of 1000 for identical mass spectra.
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Search  [Spectrum 1A 0
100% 234 280 313 3F1
50% IBTY 43182 g } 3612 ]
k! . ‘l' 'l TL als T. ol Il II.
Match Spectrum 16 =
100% 287 afv
E o 429 296 I oy
2l 50%3 14486 137{?7 3
k! 3 1 " N
1A- 1B ]
100% 3
] ] L II L L I| 1 Il
D U: TT "[ rl T |l |l
S A " A A AR
R.Match: 5218 F.Match:QE%DA Acquireg Range m/z

This feature is useful in comparing spectral purity across a single
chromatographic peak. It is also useful in comparing the spectra of the same
compound in two different data files.
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Spectrum Averaging

When a scan is selected, the spectrum is displayed. You can view an averaged
spectrum around a selected scan in a chromatographic peak. Select
Preferences >Plots View Chromatogram Pane, or right-click in the
chromatogram and select Chromatogram Plot Preference.

Chromatogram Plot Preferences @

Markers | TL Annotations | AMDIS Annotations |
Noise I Colors | Labels | Ares | Font I
Features | Chromatogram Plat | Plot Titles | DH Annotations |

— Spectra Export Feature:
Number of Spectra to Average:

5 Point Spectrum Average v,
r Display Feature:
¥ Show Toolbar
V' Show Gain Controls
¥ Show Acquisition Segments

r Interaction Features
Click and Drag &ction:

IZnom Chromatogram LI
Single Click Action:
IDispIay Spectum ;]
Help | Reset to Defaults I
Save All as Defaults I Reset All to Defaults |

Cancel I

[ a] o] alta] % -8 8- alal i

kCountsd 1 Paint Spectum iE
E 1 3 Paint Average E
! ED_E 5 Paint Average E
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100 3
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rrr
Click the toolbar button LJ

1 Point Spectrum
v 3 Point Average

B Point Average

¥ Point Average

Select 3 scan, 5 scan, or 7 scan averaging. The average includes the selected
scan and 1, 2, or 3 scans on either side of the peak.

Average spectra over a specified time range of the chromatogram plot by
selecting the Click and Drag Action > Average Selected Spectra from the
Features tab.

With the cursor labeled “Avg”, Click and Drag a time range of the plot and all
scans will be averaged. The average spectrum is displayed in the current
spectrum window.

As this function gets its specification from a click and drag option on a
chromatogram plot defined by a specific Scan Function Channel, only the scans
that make up that channel are included for averaging purposes. For example, if
an MS Method Segment defines two Scan Function Channels and the current
plot is displaying Scan Function Channel 1, a click and drag will only average the
scans from Scan Function Channel 1. Channel 2 scans will not be included.

The Spectrum Display

The following examples illustrate modifying a multiple-spectrum display.

Modes for Display of m/z Range

Fixed Mass Range Mode - this display mode is activated with the Select Mass
Range Mode button on the Spectrum Toolbar. The mass range of the display is
then selected by zooming. After the display range is selected, it will remain fixed
until a different display mode or range is selected.

]
—

Acquired
v Fixed
b awirium [af current and previous)

Maximum Mass Range Mode - activated with the Select Mass Range Mode
button on the Spectrum Toolbar. In this model, the full mass range of the first
scan selected in the Chromatogram is displayed as the Spectrum Range. The
display range will be expanded automatically the next time a spectrum is
selected with a wider mass range.

Acquired Mass Range Mode - this display mode is selected with the Select
Mass Range Mode button on the Spectrum Toolbar. The mass range specified
in the MS Acquisition Method will be displayed.

The chosen display mode is indicated in the lower right of the Spectrum Display.
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Zoom the Displayed Area of the Spectrum

Click and drag the mouse within the Spectrum display to expand the display
around a certain window in the spectrum. The “Set Click and Drag” action of the

mouse must be set for this to work. Click the iﬂ icon in the Spectrum tool

bar and verify that “Zoom Spectrum” is checked. The zoom function will also
work if you press the Z key, while clicking and dragging the mouse.

The new m/z and intensity ranges are applied to all comparison spectra in the
display. (It is possible to click and drag under the m/z axis to zoom the spectral
range without affecting the gain of the display.)

Search
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BF 162 (23068=100%) 20_ng.sms

100%™
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T 5474

.
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(5] o e
a0%—

20 T |

- ah ' ' ' ' ok ' ' ' 100

R.Match: 924, F.Match: 850
= i

Normalize the Spectrum Display

Normalize the x-axis (m/z) to full scale by moving the cursor under the axis (so
that a horizontal double-arrow is displayed for the mouse cursor) and double-
clicking.

Normalize the y-axis (intensity) to full scale by moving the cursor to the left of the
axis (so that a vertical double-arrow is displayed for the mouse cursor) and
double-clicking.

Normalize both axes to full scale by clicking the Full Scale button il or by
moving the cursor under the axis (so that the full-scale symbol is displayed for
the mouse cursor) and double-clicking.
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Hide or Delete a Displayed Spectrum

Delete a spectrum by clicking on the X in the upper right hand corner. Hide a
spectrum by right-click in the display. If multiple spectra are displayed, use the
menu command Hide Spectrum A or Spectrum B.

Library Search Spectun &

Mew Spectrun Windaw [Spectrum A]
Update Spectrum Plot [Spectium &) »
Edit Spectrum 4. .

Mew Label for Spectrum ...
Delete Labels 3

Hide Spectrun &

Frint ...
Export »

Spectra Plot Preferences. .

The Difference Spectrum can be hidden by right-clicking in its window. Choosing
to Hide Spectrum A will remove its trace, but the trace can be displayed again by
right clicking in the spectrum field and selecting Show All. Choosing to Delete
Spectrum A or B will also remove the Difference Spectrum.

NOTE: Spectra can also be printed from this right-click menu.
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Editing a Mass Spectrum

Right-click a spectrum window and select Edit Spectrum to open the Edit
Spectrum Dialog.

Edit 5pectrum I
MHame:

fi

LComment:

I?.E|E|2 min. Scan; 592 Channel 1 lon: 733 uz RIC: 171057

Farmula: I tolecular Weight: ID
CAS No.: | Base Peak: [130 AoqRange: |47 ES

= == b Qe
[ 1 Y Wl 0 N e e =1 |
Spectrum 24 _
BF 180 (23072=100%) 20_ng.sm=s 7.892 min. Scan: 592 Channel: 1 lon: 793 us RIC: 171057
100%— 100 1 ]
. 23072
75%-] 16516 B
] 74 e
] 24
A0 %—] o875 10112 =
3 0za ]
25% T | T =
o E |JL e Ul |”|n nhh [T ||¢ i h i Wil
. 5|ZI ?% 1I£II:I 1%5 1&0 175
Fixed Range mfz =

lon | ** |ntenzity | Keep Top: | |5E|
180 |23072 Peak Count: B4 Keep Abave: | [ro00o

. laz 22216 Add/Replace | Sealeto: | 100000
2. 109 16516

3. 135 10115

Iy na P Delete | Reset |

6. 153 oz

7. 137 B5Z5

g

111 5227 lI Help | Save | Cancel I

The selected spectrum is displayed in the upper field and an ion/intensity list is
shown below. To edit an attribute (hame, comment, formula, molecular weight,
CAS number, Base Peak), enter the information in the desired field

NOTE: The functions Keep Top, Keep Above, and Scale To make automatic
filtering of small peaks and scaling easier. To apply one of these options, click
the appropriate button after entering the value in the entry box to the right of the
button. To keep the 30 most intense ions in the spectrum, enter 30 in the box to
the right of the Keep Top button, and then click the button.

I
Click Ll to list the lon/Intensity List from low to high m/z. Click

Intensit . . . . . . . . .
ﬂl to list from highest intensity to lowest intensity. Edit mass-intensity
pairs using the Add/Replace and Delete buttons. Select intensity for the base

. Scale to; | |1 Q0000
peak and click . Press Save to accept the changes or
Cancel to reject them.

After editing is completed, the resulting spectrum is displayed. The edited
spectrum can be exported to NIST user libraries, to Spectrum Lists, or to a text
file.
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Printing Spectra and Chromatograms

Spectrum and Chromatogram Reports can be printed by selecting File> Print.
The Make Reports dialog opens. This dialog can also be displayed by right-
clicking in the Spectrum or Chromatogram, panes, or click the Print icon in the
Toolbar. For more details on printing features, go to “Printing and Spooling
Features in MS Data Review”.

Background Correcting Mass Spectra

Enabling Background Correction

Before background correction can be used, enable it in the Spectra Plot
Preferences Menu, which is accessed by right clicking in the spectrum window
or by clicking Preferences > Plots View Spectra Pane in the MS Data Review
menu.

Spectra Plot Preferences @

Labels | Awes | Font | Profile Plats | Plot Titles
Features I Labeling and Comparisons I Scales | Caolors

jﬁﬂ—m"
[V Backaround Correct Spectra
Do not show masses below

IU.U % of the base peak.
— Display Featy
[V Show Toolbar Display Format:

™ Show Gain Controls IPIot 'I

— Interaction Feature:
Click and Drag Action:

IZoom Spectrum LI
Single Click Action:
I No Action LI

Help | Reset to Defaults |
Save &ll as Defaults | Reset &ll to Defaults I

oK I Cancel |
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Selecting Background Spectra

&
Click the Background Correction button ﬁl on the Chromatograms Toolbar or

use the menu command Chromatogram >Select/Edit Background Correction
for Active Plot to display the Background Correction Dialog. Or do Auto Add
3 point averaged background points to the chromatogram by clicking the

Auto Background Comection

button.
Background Correction for Plot 1 I
Ayeraging Selection
[ i Add Delete Al
3 o Mmiove 4'
5 " Delete ﬂl
7 Dane |

Backaround Cormrection Spectra Count = 50

Auto Background Comrection

Choose 1, 3, 5, or 7-point Averaging and manually add or move background
points in the chromatogram display at any scan.

Ayeraging
(i
3
(Ol
7

Choose the option desired. Leaving the Background Correction Dialog open,
click at points in the chromatogram to add or delete background points.
Currently-selected background points will be shown in the Chromatogram
Display. Hold the mouse cursor over a currently selected point to change its
position. When the cursor symbol changes to a Hand symbol, you can click and
move the background point to a new position. The Scan selected will be
indicated by a long tick mark. The additional background points used in
averaging are indicated by short tick marks below the axis. In this case, 3-point
averaging was performed. When finished selecting background points press the

Dione

button to close the Background Correction Dialog.
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Saving Background Spectra

Background points are automatically saved in the data file until they are deleted.

Deleting Background Points

Delete Al
All background points may be deleted using the 4' button in the
Background Correction Dialog.

Background Corrected Spectrum Display

The Spectrum Display will indicate that mass spectra are automatically
background corrected. The designation BC is added at the upper right in the
spectrum information field.

4 ATE min. Scan: 365 Channel: 1 lon: 375 us RIC: 578310 BC

i

If you have manually edited a spectrum, the designation EBC is added at the
upper right in the spectrum information field.

5.824 min. Scan: 630 Channel: 1 lon: 678 us RIC: 179226 EBC

i
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How Background Correction Works

The intensities for each ion in the background spectra on the left and right sides
of a chosen Sample Spectrum scan in the chromatogram are interpolated to
obtain a background spectrum at the chosen sample scan. The background is
then subtracted from the sample spectrum to create the background-corrected

sample spectrum.
1‘ RIC lgnol

Left Background

Right Background

Scales

Use the Scales tab to change the spectrum scale. Use the Vertical Scale Factor
section to add addition upper margin space to allow all information to be
displayed.

Spectra Plot Preferences @

Labels ] Ares | Font ] Profile Plots | Plot Titles |
Featwes | Labeling and Comparisons ~ Scales I Colors |

New Spectrum m/z Range Mode
+ Acquired
" Fixed

" Maximum [of current and previous)
-New Spectrum Vertical Scale Mode
* Auto Scale

" Fixed Scale

Vertical Scale Value Mode Vertical Scale Factor

* Percent Additional Upper Margin
" Absolute 0 (0-50%2)
Help I Reset to Defaults |
Save &ll as Defaults | Reset &ll to Defaults |

oK I Cancel |
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Profile Plots

Use the Profile Plots tab to smooth profile spectra, select the number of data
smoothing points, and to display both the raw and smoothed profile spectra.

Spectra Plot Preferences
Features ] Labeling and Comparisons | Scales I Colors I
Labels | Axes | Font Profile Plots ] Plot Titles |
Smoathing

" None
(¢ Standard
" Extra

" Numeric (Point Smooth)

™ Show both Raw and Smoothed

Help ‘ Reset to Defaults |

Save All as Defaults I Reset &ll to Defaults I

oK I Cancel |

Using the Mass Ruler

Use the Mass Ruler in the spectra view to display the m/z difference between two
ions or an ion and the basepeak.

To setup the mass ruler, click Plots View on the Preferences menu.

Wiew  Mindow  Help

Plots Wiew Chromatogram Pane. .,
Plots Wiew Spectra Pane. .

Floks Wigw...

Results Yiew, .

TurboDD3...
Report. ..

The Plots View Preferences dialog box has a Mass Ruler Point Selection
section. Select either the Nearest m/z or the Highest m/z as the default setting.
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Plots View Preferences @

Plot Descriptors | Chromatogram Plots ~ Spectra Plots I Automatic Updates I

—Mass Ruler Point Selection

— Spectra Plot Orientation
" Vertical Stacking % Nearest m/z
" Horizontal Stacking " Highest m/z
{% BestFit Search Window
' [5o
r Spectra Plot Position——— % of displayed mass range
" Plots to Left

" Plots to Right
" Plots on Top
{% Plots on Bottom

Help | Defaults I

OK I Cancel |

Click the Spectrum Icon to toggle between Nearest m/z and Highest m/z.
al o] £ R -AGDH - = @ e

Nearest m/z

Nearest m/z calculates the difference between two points you select, regardless
if there is a peak. The following example shows the mass associated with a loss
of 15 from the 127 m/z peak.

e e R N e B - R Y
Spectrum 1A -
BP: 127.0 8.491 min, Scan: 629, Chan: 1, lon: 443 us, RIC: 408946
100%4 127.0 E
E 138516
75% 4
(I 50 3
E 129.0 ~H
g 42655
2500_; : 150 Py
0% % I 1 l é L - I 1
T T T
100 105 110 115 120 ﬂjczqsuired Ranagne s
| _I>m-
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Highest m/z

Enter a value of between 0.1 to 10.0 % of the displayed mass range in the
Search Window when you use Highest m/z.

In the following example, the displayed mass range is 50-150 m/z or 100 m/z,
and 5% was entered in the Search Window. Therefore, the Mass Ruler selects
the most intense peak in a 5 m/z unit range around the spot where you stop
dragging the cursor. This makes it easier to select the most intense peak among
lower intensity isotopes and noise.

Al lo| & | R - = -] 8 - e
Spectrum 1A &
BP: 180.0 7.991 min, Scan: 592, Chan: 1, lon: 343 us, RIC: 394966
100% B
5% 109.0 ]
E 38185
(Y 50+ uso] 1,
4 Ny
: 74.0 36.0 o
] 18503
25% .
UO/U:I N |HI ||‘ ‘I |I‘|II ||||[|n l| ‘[ wlly L I|||
T T T i T i
7 1 A}:%?Jired Range m/z
[« B -

There are two Mass Ruler actions:
e Set Single Click Action icon

e Set Click and Drag Action icon

Using the Mass Ruler with Set Single Click Action

The Set Single Click Action determines the mass difference between the
selected point and the base peak ion.

There are two ways you can use the Mass Ruler with Set Single Click Action
e No Action and pressing R.

1. From the Spectrum pane tool bar, click the Set Single Click Action
icon.

2. Select No Action.
3. Paosition the cursor on the spectrum, click, and press R.
e Enable Mass Ruler

4. From the Spectrum pane tool bar, click the Set Single Click Action
icon.

To enable the Mass Ruler, select Enable Mass Ruler.

To disable the Mass Ruler, select No Action, or select a different
option.

54



&% | Al 1L o] m | e

ectrun  Library Search Spectrum +L
' 180f Target List Search Spectrum +]
Export Spectrum to Active Spectrum List (20_NG.msp) +E
Create New Chromatogram using Mass +P
v Enable Mass Ruler +R

Mo Action

The following spectrum displays several double-headed arrows. One arrow head
points down to the x/z value on the x axis of the selected ion. The other arrow
head points right to base peak. The mass difference is displayed above the
arrow.

Al o] B % Al T | B e
Spectrum 1A X
BP: 180.0 (58953=100%), 40 _ng.sms _ 7.991 min, Scan: 5§92, Chan: 1, lon: 343 us, RIC: 394966
100% 180.0
] sabs3
75% 109.0 ]
] 38185
71.0
(R 500 145.0 | T
] 74.0 23392
1p4.0
] 18509 Eaog
] 106.0 ¥
25% E
U°u: |IH| In |||I ||‘ ‘n ||’.|I ||| wlls || ‘I i i | |‘|| | ] i
T L S I
A 8 10 125 =0 Acquired Hasnge miz, -

Using the Mass Ruler with Set Click and Drag Action

The Set Single Click Action determines the mass difference between two
selected points.

From the Spectrum pane tool bar, click the Set Click and Drag Action icon.
To enable the Mass Ruler, select Enable Mass Ruler.
To disable the Mass Ruler, select a different option.

The Mass Ruler displays the mass difference between the two points you select

N )| I Y L - R T Y

14 v Zoom Spectrum +Z
(5895]  Create New Chromatogram using Mass Range +P
Export to Clipboard +B
Enable Mass Ruler +R

If the Enable Mass Ruler is not the selected Set Click and Drag Action, press R
while you click and drag to enable it.

To display the mass difference between two ions:
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Point to one of the ions, click and press R, and drag to the other ion.

The following spectrum displays several double-headed arrows. Both arrow
heads point down to the x/z value on the x axis of the selected ions, even if one if
the ion happens to be the base peak. The mass difference is displayed above the
arrow.

Al ol & A Al T ] EE | e

Spectrum 1A lo[X] -
BP: 180.0 (58953=100%), 40_ng.sms__ 7.991 min, Scan: 592, Chan: 1, lon: 343 us, RIC: 394966
o 180.0
100% 5653
75% 109.0 7
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|~ Bt 1450 g <L
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25% B
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To remove a label; right-click the ruler, and click Delete Label.

al o] & o F | Al T o] BT el

Spectrum 1A [o[X] -
BP: 916.4 (1.836e+5=100%), 4.022 min, Scan: 706, Merged, lon: NA, RIC: 1.918e+5
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e R |
You can also use the spectrum menu options. To display the menu, right-click
the background of the spectrum. The options are:
e New Label for Spectrum A: Add additional information to the arrow
e Delete Labels has two options
e Spectrum A: Delete a labels from spectrum A

e All Spectra: Delete labels on all spectra

Library Search Spectrum A

Mew Spectrum Window (Spectrum A)

Update Spectrum Plot (Spectrum A) >
Edit Spectrum A...

Mew Label for Spectrum A
Delete Labels ld  Spectrum A L
all Spectra

R e

Hide Spectrum A

Print ...
Export »
Add Compound to Method from Spectrum A

Spectra Plot Preferences...
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Labeling in Chromatogram and Spectrum Displays

Creating a Label

Click on New Label for Plot/Spectrum... in the right-click menu in the Spectrum
or Chromatogram window. This will create a label with the default name “New
Label” and will also open the Edit Label Dialog.

— Screen Colors

Edit Label =

— Label Position

- & Anchor ta Data
I B ackground
2eene | ™ Anchor ta Erame
[V Transparent
—Report Color—————  ~ Puointer
- Text | v Show Pointer
— Font
" Use Plat Font ' ze Special Font
Arial
Angle: |EI Select Special Font
— Edit Text here
Mew Label
Help Delete 0K Cancel

Enter the text of the new label. Press the Enter key to start a new line in the
label. When finished entering the text of the label click OK to close the dialog and
display the label. For example, if the label text “This is a Test Label” is entered
and OK is clicked, this will be the appearance on the Chromatogram screen:

This is 3 Test Label.
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Adjusting Label Display Parameters

Once a label has been created, its display parameters may be adjusted as
desired.

Move the mouse cursor over the label so that the cursor becomes a hand-
shaped symbol. Click on the label and drag it to the desired position in the
display. The pointer may be moved by clicking and dragging in the same way.

Colors and Fonts may be selected in the Edit Label Dialog.

To select a background color, first make sure the menu item Transparent

Background is NOT checked, and then click on Background to select a color

for the background. In this example, the Font Size for the label is changed to 14
and the background color green is selected.

Peak 3

S

B.bD

Editing an Existing Label

To edit an existing label, double-click on the label with the mouse to open the
Edit Label Dialog, or select Properties from the right-click menu.

Removing a Label

Double-click on the label to open the Edit Text Label Dialog, then click Delete, or
select Delete Label from the right-click menu.

Labels During Printing/Spooling Operations

Any labels created will be shown on printed documents and will be saved in
Reports (*.msr) files if printed while the Chromatograms menu feature Send
Reports to Spooler File is active.

Saving Spectrum and Chromatogram Reports in a
Spooler File

If the Spooler File feature is activated with the menu command File... Send
Reports to Spooler File, any Report is automatically sent to the master spooler
file when Print... Spectra or Print... Chromatogram is clicked. It is possible to
later review and print all or parts of the spooler file. For details on the use of this
feature, see “Spooler Files”.
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Library Searches

All library searches are done with the NIST library or with additional user-added
libraries.

Usually, the NIST library initializes automatically during installation of the MS
Workstation. If the NIST library is installed or upgraded after the MS Workstation
has been installed, the NIST library must be Initialized before it can be used.

Because the full NIST library and the demo NIST library are named “mainlib,” it is
important to know which is installed when doing library searches because the
demo library contains a limited number of compounds. Determine which mainlib
is installed by opening MS Data Review, clicking the Search menu and then
Library Manager. Click MainLib and then Edit Libraries. The contents of mainlib
are displayed, and the total number of records is shown in the upper left corner of
the window. The demo MAINLIB contains approximately 1,000 records while the
full NIST MAINLIB contains about 160,000 records.

Initializing the NIST Library

Before the NIST library can be used, it must be initialized in the MS Workstation
software. This process only needs to be performed once after the software is
loaded. From the MS Data Review menu, use the menu command Search
>Library Manager The NIST Library Manager Dialog will open.

HIST Library Manager I

— Mizt Library List — Order List———

AIMLIE e e e |
REFLIE

e e |

[atr e |

he Bottanm of List |

— Edit Lizt
Iritialize | Add Librany | | actiate itEnan |

Create Uzer Librar_l,ll Hemoye Libran |

Edit Libraries | Help | Done I

Click Initialize. The following Initialize NIST Libraries Dialog appears.

Imtialize NIST Libraries [ x|
Initiahize path to MISTMS directony.

Il
Browsze | Help | ] I Cancel |

Click Browse to locate the NIST directory.
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Select MS Nist Top Directory EE |
Lookin: | =3 Mainlib =l =
Contrib.db Peak_amz.db

Logsdb Struct.db

M axmass. db Sprorym.db
Mist.db

Peak.db

Peak_aml.db

File: narme:

Open I
Files of type: |DE"FiIes[“.DB“] j Cancel |

Click OK and then Done to complete the initialization.

Library Searches
When a spectrum has been selected and displayed in the Spectrum display, it
can be library-searched by clicking the button on the MS Data Review

Toolbar, by right clicking in the Spectrum window and selecting Library Search
Spectrum or by left clicking in the chromatogram or spectrum window if the
single-click option Library Search has been selected. The MS Data Review
menu command Spectrum >Library Search Active Spectrum will also open
this dialog.

When spectra are exported to NIST with a MSP file, the precursor ions are
exported with the spectra. This allows NIST to do MS/MS library searching.

Once a Library Search option is chosen, a dialog opens showing search
parameters:
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—Search Type
|dentity Searches:

" Quick

i+ Momal
Similarity Searches:
= Simple

" Hybrid

™ Meutral Loss

I Ml ‘wieight

700 Threzhald
[~ Bewverze Search

|'| Min. Abundance

m¢z Fange:;

MIST Search for Target Spectrum |

— Librany List

MAIMLIE
REFLIE

Edit / Order Librany List

—May Pre-Search Hits

{000

—Max Final Search Hite————

{100

— Congtraints
[ UseConstraints

I.I IEEIEIEI E dit Conztraints |

Help | Reset | Search E xit |

The results are then displayed in the Library Search Dialog:

I E |m1afs|ursun A2 (7376 min.) from 208_HGXMS

G, Mama R, |F.. Fr. | CAS Ho | Farmuls
1 Phanod, 2 A-dichlore- B 42 120852 CEHECERO
2 Prano!, 2 B-dichloeo- 347 Bre50 CEHACIAD
3 Prangl, 2 3-dichloe am: STE-24-5  CEHACIO
1

5

]

Spacteuen 1A DEx

Saach
"?'6 mn ._c'n 42 Charrel: Merped lomc WA RIC: 1. 51de<h |.E,

100%
|:’1E1f-,|

a1g CEHACED 12%‘,_.3
=l CEHACEED 1 . 136 ‘

| Al

5AZ-TE-B
B2 85.T7-2
Ee) Be -0

=3
7

Franod, 3 5.dicl rln.:-

e Ll
fealch 1 8
OP 160 ooa=100%) 435

'ﬁﬁ

ey
5% i

e——,

-H.m—: E

IEO‘" -
7 Match ﬁn F r.em?:w "5 ico

T
I:‘imr.imul ﬁﬂgn 'z

If Show Spectra Comparison and Show Difference Spectrum are selected in
the Spectra Plot Preferences Dialog Menu, the search window appears as
above.
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Labels | Anes |
Labeling and Comparizons

Colors | Fant

Features Scales

r— Labeling Preferences
=
¥ Show lon Labels
¥ Show Amplitude Labels

Peak Label Threshold:

|25 % of Plot

— Comparizan

v Show Spectra Comparizon
V¥ Show Difference Spectum
I™ Oveday Specha s and B

¥ Overay Smoothed, Profile, Centroid Spectra

Help | Heset to Defaults

Spectra Plot Preferences ' X| I

Save Al az Defaults | Feset &l to Defaults

o1

Cancel |

Library matches (Hits) will be shown in the left window, while the spectrum, the
match spectrum, and the difference spectrum will be shown in the right window.

The relative positions of the windows may be changed using the Rotate

button.

Results for different matches may be examined by using the Up or Down arrow
or by highlighting different entries in the Hits list. Several options for printing
results are available when File >Print... is selected:

Make Reports

Chromatogram *Window B eparts

Spectra ‘Window Reports |
Library Search Spectrum Reports

MIST Libraries Reports

—Select Report to Make
-trum Beport

Print Target 5
Print T arget Spectun Plat

Print Match S pectum Report

Print Match S pectum Plot

Print Target & Match Spectra Report
Print Target & Match Plots

Print Library Search tatches
Print Top 10 Summary Fepart
Print Best Matches Report

Help |

kake Report |

Repart Preferencesl

Wiew Spoaler | Exit
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NIST Target Search

Target searches are the most commonly used search type. In this type of search,
a search spectrum selected from the Chromatogram display is compared to each
of the mass spectra in the NIST Main Library and/or the NIST Replicate Library
or a user library. The parameters in the spectral comparison are set in the NIST
Search for Target Spectrum Dialog, which is accessed from the MS Data
Review menu Search...Library Search a Spectrum —1A. Then click on the Do

o
NIST Search button EI in the Toolbar of the Library Search a Spectrum
window.

NIST Search for Target Spectrum

—Search Type———————— — Librany List

|dentity Searches: MAIMLIE

' Eel REFLIB

{* MNarmal

Similarity Searches:

" Simple

" Hybrid Edit / Drcler Library List
 Neutral Loss

—Max Pre-Search Hits

I ol Wweight IEDDD
IT-"DD
Thieshad — Max Final Search Hits

[ Reverse Search

{100

I1 0 tin. Abundance

— Constraint
[~ UseAcqu. lon Fange |_Dn3 'algs :
m/z Flange: z& Congtraints

I-I— IW E dit Comztraints |

Help | Reset | Search Exit |

Target Searches

For standard target searches (matching library spectra to an unknown search
spectrum), it is recommended to select a Normal Identity Search.

Quick identity searches are faster than Normal searches but use a less thorough
algorithm for the search process than Normal searches. The performance of
Identity searches may be enhanced by using the “Edit Constraints” button. For
example, if you know that the compound whose spectrum you are looking for
must include one chlorine and one sulfur atom, you can specify this restriction
under Edit Constraints. To examine further the available constraints, go to the
Edit Constraints Dialog.
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Similarity Searches

Similarity searches are used to find compounds similar to the search spectrum.
For example, the Identity Search might identify the target molecule but the
Similarity Search will further identify spectra for molecules with a similar
structure.

Simple Similarity Search - provides results which approximate a Normal Identity
Search but the high mass peak index is not used and wider abundance windows
are used for comparison.

Hybrid Similarity Search - uses parameters for both Neutral Loss (set in the Edit
Constraints dialogs under Peak constraints) and Molecular Weight (set in this
dialog page). Enter the known or suspected Molecular Weight for the compound.
This search is a combination of the Simple and Neutral Loss Similarity Searches.

Neutral Loss Similarity Search - enter neutral losses to be checked for by the
search in the Edit Constraints dialog under the Peaks tab dialog. A neutral loss of
0 requires that the molecular ion be present in the match spectrum. The search is
useful to identify mass spectra with similar fragmentation patterns to the search
spectrum, even if the compounds have different molecular weights from the
search spectrum.

Additional parameters used in Similarity Searches are:

Molecular Weight - the known or suspected molecular weight for the target
mass spectrum. This feature is active only for Neutral Loss and Hybrid Similarity
searches. To use a Molecular Weight constraint for Identity searches, set the
required MW under Edit Constraints.

Reverse Search - matches are calculated by ignoring any ions in the Search
mass spectrum, which are not present in the library spectra. This has the effect
of treating the extra ions in the target spectrum as impurities.

The NIST Search Menu

NIST searches can be refined under the Library Search a Spectrum Window

o
that appears after a NIST target search. Click on the EI icon and access the
menu choices listed below:

il Library Search a Spectrum

m| +|m|a| 2| 2] @] | Match 10 of 88

E REPEAT Spectrum Search... | Wl | CAZ Plo. | FE—— 4]

1 | ceechmleasu. 171 1194655 CTHICIZN

2 np Peaks Search... \ 299 7B-57-3 C1EH2TMO3 —

3 Marme Search MainLib... 341 GB703-27-1 C20H23M04

4 Sequential Library Search. . 343 3861-72-1 C20HZ2EM 04

5 CAS Mumber Search... 299 7B-57-3 C18HZ2TMO3

5] Formula Search... oM 125-28-0 C18H23N03

7 olecular Weight Search.. ate (.. | 408 803-24-2 C2AHZ2EN2 01

g ther 313 2859-16-7 C19HZIN S

9 Codeine nicotinate 404 3EE8-RE-2 C2AHZ24NZ2 04
Codeine, o-trimethylsilyl- 37 C21HZGNO3:

11 Codeine pfp 445 Mone C21HZ20FEN. .

12 Codeine-propiony! 355 B5644-90-5 C2TH25M04

13 Codeine TMS derivative 371 74367149 C2TH2PNO3E

: [ P [ SUR TO .o oA A .l =4 T AT T ed Sl I‘-idlhlﬁ:|—
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NIST Peaks Search

If something is known about the ions and intensities to be expected in a mass
spectral match, use the NIST Peaks Search to progressively narrow the field for
the search.

As each peak is entered, an automatic update is obtained of how many spectra
in the library match all of the peak requirements in the Peaks/Hits field in the
lower right of the dialog.

NIST Peaks Search x|
— Peak. Library List
Tupe lon From To MAIMLIE
ILoss =] ] I [100 REFLIB
Enter lor: 0-64. Fram, To: 1-100%
Type lon  From To Hitz

M 127 40 B0 851 Add
M 123 20 40 3054 Edit / Order Library List

L 35 5100 8977 e |
— Max Pre-Search Hits

Clear | IBDUD

— Max Fihal Search Hits
|100

— Constraints
Peaks  Hits [V Usze Constraints

12 1%339 Edit Constraints I

Peakz Required
|3— Help |

Range: 1-3 Search I E xit I

Four different types of ion peaks may be specified for the search:

e Normal - The ion chosen must be present in the Match spectrum in the
abundance range selected.

e Loss - Select a loss from 0 to 64u. An ion must be present at the chosen
m/z loss from the molecular ion m/z. For example, you might choose
35 if you expect a fragment ion from the loss of a chlorine atom from the
molecular ion. Selecting 0 requires that the molecular ion be present in
the Match spectrum.

e Rank - Specify by mass (m/z) and give a range for the order of the peak
from Base Peak (Rank 1) to 16th largest peak (Rank 16).

e Maxlon - Specify the highest significant mass peak in the spectrum and
enter an abundance range (1 to 100% allowed). Matches will contain the
specified peak within the chosen abundance range and no large peaks at
higher masses.

Choose a peak type, enter the information in the fields to the right, and press
Add
— to enter the peak to the Peak List below. Enter the peak to the lon field
depending upon the peak type. (Enter the m/z for the required ion if a Normal

peak. Enter the m/z for the loss if a Loss Peak, the Rank from 1 to 16 in relative
intensity if a Rank Peak. Enter the highest m/z expected if a Maxlon peak.)
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The number of Matching spectra in the library will be updated in the Peaks/Hits
Table below. The Hits field shows how many spectra in the libraries searched
meet the requirements for each individual peak. This table is automatically
updated with the number of library entries passing the criteria in the Peaks List
above.

Search |
To display the results in the Library Search window, press 200 .

NIST Name Search

NIST Name Search x|

[ ainLib only)
—Start Search—————————

I az only

— Max Final Search Hits

J1od

Help |

Search | Exit |

To search for the presence of a name fragment type in the fragment and a
Starting Search index number. The library search will list all entries containing
the name fragment within the primary name field or in the synonym field. Specify
a maximum number of final search hits between 1 and 100.

Check a-z only to display the name found even if there are prefixes in front. For
example, entering pentane for the name fragment and checking a-z only will
return results for pentane, 1-pentanol, etc.

NIST Sequential Library Search
(ST SequentialSe x|

— Library Lizt

MAIMLIE
REFLIE

Edit # Order Library List

— Max Final Search Hits
J100

— Start Search Library Index
|1

— Constraints

Conztraints will be used.
E dit Congtraints |

Help I Rezet |

Search I E xit |
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Use this type of search to select the next set of spectra in a NIST library that
meet all the criteria selected in the Edit Constraints option. For example, to start
at Library Index 10,000 with a set Molecular Weight constraint to 400, the search
will return the next 100 compounds in the library (beginning search with entry
10,000) that have a molecular weight of 400.

Library List - Shows the NIST Libraries and NIST User Libraries that are
currently active for Sequential searches. Libraries may be added or deleted, or
the order of library searching may be changed by pressing Edit/Order Library
List.

Maximum Final Search Hits - this parameter may be varied from 1-100.

Start Library Search Index - The first entry to be searched in the library search
may be specified here.

NIST CAS Number Search
=]

— CaS Mumber

— Library List

MAIMLIE
REFLIE

Edit # Order Library List

— Mau Pre-Search Hits
|&000

— Max Final Search Hits
100

Help I

Search | E =it I

If the Chemical Abstracts Service number (CAS Number) for a compound is
known, there is an easy way to find out whether it is present in the NIST Library.
Simply enter the CAS Number and press Search. Do not enter the dashes
separating the fields in the CAS Number. The dashes will be entered
automatically. For example, enter the CAS Number 87683 and Click Search. The
Max Pre-Search Hits range is 1-6,000. The Max Final Search Hits range is 1-
100.
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M atch 1 of 1 1.3-Butadiens, 1,1,2,2.4,94hexachlaro-
BP 225 (2929=100%1 85720 in MAINLIB CAS Ho. 27-62-3, C4ACIG, My 252
1EII:I%—: 2 E Cl
E 9
3 ] /I
E _.-f"-h\"\-\ -
?5%—: [l ] Cl
3 120
3 118 a1
50%— 435 E
E 141 250
3 290 T
25 %7 =
0% l L L |J. L || || u |l ||] " ‘I ]
'D 5|:| 100 150 dl 250
Acquired Range miz

Hexachlorobutadiene (CAS Number 87-68-3) is the Match identified by the CAS
Number Search.

NIST Formula Search
[M5T Formuta searciuET]

— Formula

— Library List

MAIMLIE
REFLIE

Edit / Orde: Librang List

— Max Pre-Search Hite

|s000

— kb ax Final Searzh Hits
100

Help |

Search I E it |

Enter the complete chemical formula in the formula field. Respect upper/lower
case requirements. (Chlorine is designated ClI, not CL). Then click Search.
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NIST Molecular Weight Search
x|

— Mol Weight

— Library List

MAINLIE
REFLIE

Edit / Order Library List

—Max Pre-Search Hits
|s000

— M ax Final Search Hits
{100

— Constraints
I Use Constraints
E dit Constraints I

Help I

Search I Exit I

If the molecular weight of the compound is known, use this search to find all of
the compounds with same molecular weight in the NIST library. The Max Pre-
Search Hits field may be varied from 1 to 6,000. The Maximum Final Search
Hits field may be varied from 1 to 100.

When Use Constraints is selected, the search uses the designated MW and the
constraints selected in Edit Constraints. For example, all the entries with a MW of
400 but containing some of the elements C, H, and Cl, and no others can be
searched. The Overall Edit Constraints dialog then looks like this:

69



Edit Conztraints | x| |

Peaks I Elerment Counts I Elementz in Compounds
Dverall I Molecular Weight I Marme Fragment I Databases

Required MW Fange: 1 - 3000
Fequired MName Fragment: Hone
Required Elements in Compound: 4
ome of thege and no others.
C H EBr Cl
Fequired Element Counts: Hone
Required Peaks: Nonhe
Required Other Databases: None

0k, I Cancel Lppl

The search results are narrowed down to only seven entries - none of which
contains elements other than carbon, hydrogen, or chlorine.

Match 1 of 7 Stigmastane

BF 217 (299=100%) 26260 in MAINLIB CAS No, G01-58-1, CZOHSZ, kW 800

100%—3 237 -

. 43 et £l ] E

3 Foo 3

TE 4% -

50% =

255 =

0% ]
! '1dIIII 2dIIII SdD 4dlIII

Acquired Range miz

Go to the Help for the Edit Constraints Dialog for further details on applying
constraints.
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Creating and Using Spectrum Lists

Spectrum Lists are sets of mass spectra that can be added to from various
sources such as chromatograms, mass spectral libraries, and other spectrum
lists. Entries in a Spectrum List can be edited to add or change lon/Intensity
information, Names, Comments, MW, CAS Number, Formula, etc., in the same
way that standard NIST libraries can be edited. The entire Spectrum List can also
be library searched by NIST-type searches. The Library Search results can be
attached to the information for each entry in the library.

You can use a Spectrum List five ways:

1. When the NIST Mass Spectral Search Program is run as a separate
application, you can Import a Spectrum List and search the mass spectra in
the list. (File...open)

2. You can perform an automated List Search on all of the mass spectra in the
Spectrum List and view information on the best library match for each list
entry.

3. ltis possible to open a chromatogram and perform a Chromatogram
Search to find out whether any of the compounds in the Spectrum List are
present in the chromatogram (and without the need to have an estimate of
the retention times for the list entries).

The Spectrum List can be converted to a Target List.

The Spectrum List can be imported into a data handling method compound
table.

Creating a Spectrum List

If trying to Auto Add to a Spectrum List or do a Spectrum List search when no
Spectrum List is attached, a dialog allowing the selection of a spectrum list file
will appear. For example, if in MS Data Review, use the Chromatogram menu
command Target List Search Active Chromatogram... when it doesn’t have a
Spectrum List identified. The Spectrum List Manager will appear.

Spectrum List Manager I

— Current Spectra Lizt Filez

—Edit List Order List
ddFle | CreateFie el o e ipErE|
Eemaye Ele | [ bt af st | | O = |
Help | Done |
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Create File

Clicking

|wi|l open the Create Spectrum List window. Enter a

name and click Save. Then click Done to exit the Spectrum List Manager Dialog.

Create Spectrum Lizst HE

Save in: I'a EPData

=&l g & ==

Data
bfbtune. msp
NN TED
File name: Save I

Save as type: |MSF‘ Files [* MSP | =l Cancel |
o

Spectrum Lists may also be created with the MS Data Review command
Spectrum List >Create New Spectrum List.

New entries can now be sent to the Spectrum List in several ways.

Using the Auto Add Feature to Add Entries

It is possible to create many Spectrum Lists. To Auto Add entries, click

Chromatogram >Set Single Click Action to Export Spectrum to Active

Spectrum List.

Dizplay S pectrum
Libram Search Spectrm
Target Lizt Search Spectim
v Export Spectium to Active Spectrumn List
Mo Action

Scans will then be exported to the Active Spectrum List. The Active Spectrum

List is chosen with the menu command Spectrum List >Select Active

Spectrum List. Each time a scan in the active chromatogram is clicked the

spectrum will be added to the active spectrum list.

For an accidentally added spectrum, delete it in the Spectrum List Manager.

Stop Auto Adding Spectra

Spectra will continue to be added when they are selected with the mouse as long
as the Single Click Action is active. To deactivate Auto Add, choose a different

Single Click Action, such as Display Spectrum.
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Adding Entries to Spectrum Lists from a Library

By opening a user library or standard commercial library file in the NIST Library
Editor, it is possible to Export entries to a Spectrum List.

This is a way to create spectrum lists manually. Usually, it will be more
convenient to add entries automatically, as described in the next section.

Procedure to add entries manually after the first injection:

1. Use the features of the NIST non-target library searches to identify the CAS
number for each compound of interest. For example, do Searches with the
known name fragment or molecular weight as constraints.

2. Open the NIST program NIST MS Search and search for the listing using the
CAS number. When the Window with the listing comes up, note the ID # for
that compound.

3. Open the NIST Library Editor from the MS Data Review toolbar: Search
>Library Manager >MAINLIB and then Edit Libraries. Using the ID#,
highlight the compound in the library list and use the Export >To Spectrum
List command to add the entry to the Spectrum List.

98469 of 163200 from MAINLIB

Select | Indesx | hame |
Mest | 93461 Benzenarnine, Z-rmethyl-5-nitro-
08452 Benzenamine, N-methyl-3-nitro-
Previous | 98453 2 f-Dimethoxytoluens
Delete | 8464 12 4,3 5-Trithiadiboralane, 3 5-diphenyl-
O84E5 Titanium, tris(1,3 5 7-cyclooctatetraena)di-
33466 Thiena[3,2-b]pyran-2-one
98467 3-[3-Mitro-4-pyridylamin]propanal-1
95465 2-Butylamino-3-nitropyridine
95469 2 A-Wlethanofura[3 Z-b]pyridine-4(ZH)-carboxylic acid, 8-(acetyloxylhexahyd. .
23470 2 S-Methanofura[3 2-b]pyridine-4ZH-carboxylic acid, 8-(acetyloxyihexahyd. .
93471 I-Azabicyclo[3.3.1]non-2-ene-F-carboxylic acid, B-(acetyloxy)-, ethyl ester, ..
— o7 AcbeatulBbvdnvubansnd 1 Dthiadiazala
p! |
— |2 #E| =10 = | B A =[]

‘ 2 B-Methan
Hpart FP 152 [999=100%1Sg455 in MAINLIE

To MIST User Library b 1R2
To Spectrum List opiates.mzp [Active) =]
Tao Spectrum "Window Plat » Select Spectrurn List...
\Select Teut File.... Mew Spectrum List
L |.|.I I | Lot L I
— T
100 150

4. After adding all of the entries and a collected data file for the solution
containing the target compounds, run a Chromatogram search to find the
components. See “Performing Chromatogram Searches”.

Adding Entries Automatically to Spectrum Lists from

a Chromatogram
Spectrum List >Build Spectrum List From Active Chromatogram displays an
Integration Parameters dialog, integrates the chromatogram with the specified

parameters and adds the apex spectra of the integrated peaks to the spectrum
list.
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Use the MS Data Review menu command Spectrum List >Build Spectrum
List From Active Files using AMDIS to create a spectrum list from a
chromatogram. The AMDIS peak finding algorithm is used to locate peaks (or
“‘components”) in the chromatogram. While individual peaks are located with this
option, the peaks are not identified.

Use the menu command Spectrum List >Search Active Data File From Active
File Using AMDIS to create a Target spectrum list from a chromatogram. The
AMDIS peak finding algorithm is used both to locate peaks (or “components”) in
the chromatogram and then identify them using the active Target Compound
Library specified within the AMDIS application (Open the AMDIS application
Start >Programs >NIST Mass Spectral Data Base >AMDIS 32 and select the
appropriate library: Analyze >Settings >Libraries...).

NOTE: The AMDIS program must be configured to be compatible with your data
files. See “Performing Chromatogram Searches with AMDIS”.

SaAMDIS Analysis

File Analyze Mode “iew Library Options ‘Window  Help

Analysis Settings

Identif. | Instrument | Decony.  Libraries | QA.-"QEI
5 libraries/R| data:

et compound library: Wiew
Internal standard library:

Rl calibration library: Select Mew
Rl calibration data:

Target compound library:

IE:\NISTDEMD\AMDI832\LIB\NISTEPA.MSL

Target compound library:
Laokjn: [ LIB x| = &k E-
8] ALKANES MSL

grobx.msl

[ ] MISTCW ML

[ MISTDRUG.MSL

s8] MISTEP&.MSL

[#] MISTFDA MSL

] MISTFF MSL

[ MISTTOX MSL
PESTPLUS.MSL

Type: M5L File
Size: 26.6 KB

File name: IPESTPLUS.MSL j Open I
|| Files of type: M Library (~MsL] =] Cancel |

7

The advantage of this approach over the Target List Search a Chromatogram
option is that areas of the baseline can be explicitly excluded from the search.
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1
[ Spectrum List - c:\varianws\opiatesitest. msp ol =]

EI + |><| %%l% ﬁ.lﬂl m”lﬁ‘l 2 Ql |Entry30f3intes

Index | MName | ik | CAS No. | Farmula
1 Scan 543, 7.332 min, Amount... 0 Mone Mone
2 Scan 565. 7.626 min, Amount... 0 Mone Mone
3 Scan 576. 7.772 min, Amount... 0 Mone Mone
4 Scan 592, 7.994 min, Amount... 0 Mone Mone
5 Scan 599, 8.086 min, Amount... 0 Mone Mone
4] Scan 603, 8.140 min, Amount... 0 Mone Mone
7 Scan 629, §.491 min, Amount... 0 Mone Mone
g Scan B48. 8740 min, Amount... 0 Mone Mone

Scan 648, 8.740 min, Amount = 10.4, Purity = 95, Width=2.4
(Peaks from AMDIS ELU file) Tailing = 1.0, 5/N: 995000, Limit =
100% 205 E
E 9
75% 27 E
E 32
SD%—E 118 190 260 4
34 82 352 362 382
1 266 277
26%3 ‘ “ 3
ol L D Ll )
T 100 180

T T
20 250
%cquwred Range m/z

The Spectrum list thus generated can then be searched using the Search

g

the pop up menu, or the menu command Search >Library Search a Spectrum
List, which will search all of the entries in the spectrum list:

Spectra button and choosing Library Search Active Spectrum List from

B Spectium List - c:\varianws\opiatesitest. msp

EI +||@|X %l% %I %%l 4 ﬂl | Ql Best Match for En

l.. | Mame | Il | CAS .. | Formula | Match Mame | R. ‘ F...

1 Scanb43.7.332 .. 0O Mone MNone Phenol, 3 4-ditne... 9., 9.
2 Scan565. 7B626... 0 None Mone Bis(2-chloroethyl... 8. 7.
3 Scan576. 7772 ... 0 Mone Mone Phenol, 2 4-dichl... |9... 8.
4 Scan 592 7994 . 0 Mone Mone Benzene, 123-tr... (9. 9.
a Scan 5585. 5.086 u] Nane Naone Naphthalene-D8 9.9

B Scanb03.8.140 ... O Naone None Azulene S.. 9.
7 ScanB29.8.491 .. 0 None MNone p-Chloroaniline 9. 9.
g u] 9. 9.

Scanb48. 8.740 ... Mone Mone 1,3-Butadiena, 1,...

Search Scan 543, 7.332 min, Amount = 14.5, Purity =96, Width=2.2[o
1004% 4 77 107 122
E 91 e} 5
50% A 7|r 3
e , Iy 1 . ,
Match Phenal, 3 4-dimethyl{o
100% - 107 122
E 3 &
B0 246 T E
0] L L . L L |.
0
100% ‘ |
0% E . | . - Jl | m I ||
R Sb T ?'IS T 1&0 e 1i
R.Match: 930, Fz.ﬁ’latch: 930 Acquired Rang m?z
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Editing a Spectrum List

Editing a Spectrum List is done from the Spectrum List window. If a Spectrum
List window is not open, use the menu command Spectrum List >Edit
Spectrum List to choose the spectrum list to be edited. It is possible to View,
Add/Delete, Export/Import, and Print entries in the list. Clicking the Edit Spectrum

button _@_l while an individual entry is highlighted allows editing of its spectrum.

e = m| wifenl  oed—d ot oo T S e |
2| [ml>] mIE ] e |
l.. | Name [ M.] CAS .. Name:

1 Scan543.7.332 ... 0 Mane
2 Scan 565, 7626 ... |0 MNone  Comment:
3 Seanb7B. 7.772.. 0 MNone [fipoo hom AMDIS ELU fie] Taling = 1.1, S/M: 1235.000, Limit = 0.001100
4 Scan592.7.934 .. 0 None :
5 Scan599. 8085 . O Mone Formula: I Molecular Weight: IU
=} ScanbB03. 8140 ... 0 Mone CAS Mo I Baze Peak: [107 Acq Range: |45 |125
7 ScanB29. 8491 ... 0 Mone
5 Scan648.8740 .. 0 Mone | a| o I -l B
Scan 543, 7.332 min, Amount = 145, Purity = 95, Width =2.2
(Peaks from AMDIS .ELU file) Tailing = 1.1, S/N: 1235.000, Limit = 0.001100
100%4 107 122
F"5°,-"cn—E 77 =] 7BS
60%3 367 3
o B
Search Scan543. 7,332 min, A D e e e
100%4 a0 B0 70 g0 90 100 110 120
3 Acguired Range ™ miz
50%4
U_E lon | = |ntenzity Keep Top: ||50
i I
Match 107 I999 Peak Count: 43 Keep Above: | I‘IDDDD
100%
s0% ] T o AddReplace| | Sealetor | [T00000
] 3. 121 453
o . " . - 267 Delete | Reset |
5. 91 243
100%5 5. 7 195 LI Help | Save | Cancel I

The displayed entry may be edited to adjust lon/Intensity or to add additional
information such as Name, CAS Number, Molecular Weight, Formula, etc.

NOTE: An important difference between editing a list entry and editing a library
entry is that edited Spectrum List entries can be saved back to the same list entry
in their edited form.

A List Search can be started by clicking the Search button, as above. This
feature is discussed in the following section.

Performing List Searches
Open an existing Spectrum List in the Spectrum List Window and click Search

oo
=1 or use the MS Data Review menu command Search > Library Search a
Spectrum List to open the List Search Dialog.
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MIST Search for Target Spectrum E

—Search Type——————— ~ Libramy List

|dentity Searches: MAIMLIE
REFLIE

Sirnilarity Searches:

= Simple

£ Hybid Edit / Order Library List
" Meutral Loss — Max Pre-Search Hits
[ Mol weight J5oo

700 Threshold — Max Final Search Hits

100
[ Beverse Search I

|'| Min Abundance | [ Constraints

mdz Fange: [T UzeConstraints

I'l IZDEIEI Edit Constraintz |

Help | R ezt | Search | E xit |

Running the List Search

Click ﬂl to do a NIST type of Target search. The search will begin
and a Progress Indicator will show how far the search has proceeded. When the
search is completed, the best library match meeting the search will be entered for
each entry in the list.

Examining the Search Results

The search results appear in the Spectrum List window. The relative sizes of the
display fields may be adjusted by clicking on the Splitter Bars separating the field
names. When the entire field is not displayed, use the scroll bars in the displays

to view the remainder of the display field.

Match Name - the name for the best library match is shown in this field.

Spectrum - The spectrum of the List entry (search) is shown in the top field, the
match spectrum in the middle field, and the difference at the bottom. Use the
right-click commands to hide any of the displayed spectra. If a pound sign (also
called a hash mark) appears in the right of the match spectrum, the structure of
the match is also available and can be displayed by expanding the size of the
spectrum display with the splitter bar or by hiding the Match and/or Difference
spectra.
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Updating the Spectrum List with Search Results

It is possible to replace the original information in the Spectrum List for some or
all of the entries with the List Search results. Do this with the Update Current

Ly
Search with Match button @.l or the Update All Searches with Matches
Ly
button EI Only the name, CAS#, MW, and formula are updated.

Performing Chromatogram Searches

To find out whether any of the compounds present in a Spectrum List are present
in a sample of interest, first acquire a data file with the sample. Make the TIC
Chromatogram the active file. Use the menu command Search... Select
Spectrum Lists to Search to open the Spectrum List Manager.

Spectrum Lizt Manager |

— Current Spectra List Files

cweanamassmetutonalzhpurgeb. mep

— Edit Lizt Crder Lizt
tddFle | CreateFil T Tiop st | ipare
Eemmve File | i e E e e I | [Tt e |
Help | | Cone I

Click Add File to find your target spectrum list and add it to the Spectrum List
Manager. More than one spectrum list may be used for searches. Click Done to
close the Spectrum List Manager.

select Target List Search Active Chromatogram or use the menu command
Chromatogram... Target List Search Active Chromatogram to start the
search.

Click on the Search Spectra icon in the MS Data Review Toolbar and
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X)

Tanget List Search Chromatogram

Search Type Peak Parameters

|dentity Searches: [~ Match Top 3

" Quick 25 % RIC [minirmurn beight]
" Mormal

i Data File Parameters
Sirnilarity Searches:

120_ng.
- |_ng.sms

- 7.220 2.909 mirutes
" Hybrid i
erge Ch |
" Meutral Loss anels

: Target List Files
Mol Weight

c:hnigtiZhmesearchizamplib.msp

500 Match Threshold

Iv Beverse Search

30 Min. Abundance

Ediit Target List |
[ Use Acqu. lon Range
mi'z Range:
1 2000 Help | Search | Exit |

Another way is to select Search>Target List Search a Chromatogram>Active
Chromatogram.

DEra dngd pe d

‘trum List B2 Integrate Preferences View Window Help
| Library Search a Spectrum »
Library Search a Spectrum List >
- Library Search by » 5
Descript Al & [ [ == [
A TIC Library Manager... [MAINLIB, REPLIB, TUTORIAL] > I T | Ek l -/}\-l a3 | |
24 lonizg  Target List Search a Spectrum >
24_80:64 Target List Search a Chromatogram »|  Active Chromatogram...
24290: Select Spectrum Lists to Search...[none selected] Select Data File. ..
4806 Search Active Data File using AMDIS LEASSAIN - ARAI0NE 0D
YtlonT 9 2 Ci\WarianWsy. .. |4000.01001.5M5

W THCA d3: 374.0 (Merged) "- 7»53 3 ci\VarianWsh. ..\80_NG.5MS

After confirming the search parameters, click on the Search button to finish the
target search.

There are several powerful adjustments you can make in the parameters besides
choosing the search type and the library fit threshold. For example, use the xx.xx
% RIC field to select a minimum RIC value for the search. Scans with an intensity
below this % RIC will not be searched. More information on these adjustments is

found in the Help screens for the Chromatogram Search Parameters Dialog.

When parameters have been selected click ﬂl. The Search Status
indicator will display the progress of the search.
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Examining the Chromatogram Search Results

[ Target List Search a Chromatogram M=
EI EI EI El@l Chromatogram: 200_NG.5MS5 Target List: test.msp
In... | Name [mw ] cAS Mo, | Formula | Rtfminl. | 5. | R..|F...
1 Phenal, 3 4-dimethyl- 122 95-65-8 CBH100 7.330 543 592 992
2 Bis(2-chloroethyl) ether | 142 111-44-4 C4HBCI2O 7.BZ7 65 992 992
3 Phenal, 2 4-dichlaro- 162 | 120-83-2 CEHACI2ZO 7776 576 | D57 957
4 Benzene, 1,2 3-trichl... 180 57616 CEH3CI3  7.992 592 992 992
5 MNaphthalene-D& 136 1146652 C10D8 8.087 599 565 968
53 Azulene 128 | 275-51-4 C10HS 8.140 B03 995 995
7 p-Chlaroaniline 127 | 106-47-8 CEHECIN 8.4 G629 992 992
8 1,3-Butadiene, 1,1,2,... | 258 87-68-3 C4CIE 8.747 G483 957 o981
—
100%3
50% ‘
nes3 L | il |
T00% 3 o
50% 3
nes3 L | il | L | L
100%3 E
Do.l'lr E | - I| T - —- - | - | | - - | | | T | T
BT S A A ™ s I
R.Match: 992, I-E.Rdatch: 9%% Acquired Range miz
MCounts] |5 @ £ Tic 20 mbSMS 2000 CERTRODRAS 2 -
E - o [i] =X - m E
E + + 2o =
1.55 o 2
E o= 3
B o
= :

The Search Results field is a text summary of the search results, showing the
Spectrum List Target Entry Name, the Scan Number and Retention Time of the
best Match to the Target and the Reverse Fit, and Fit results. If no spectra in the
chromatogram meet the requirements specified in the Chromatogram Search
Parameters dialog, NO MATCH is displayed as the result.

The Spectrum Display shows the best match spectrum in the Target
Chromatogram for the highlighted Spectrum List entry. To go to another entry
use the keyboard up- and down-arrows to move the highlight or select an entry in
the List field with the mouse. If Show All Spectra is active, the List Spectrum is
shown in the top field, the Match spectrum from the Chromatogram is shown in
the middle field, and the Difference Spectrum is displayed in the bottom field.

The Chromatogram Display shows the name labels at the retention time of the
best Match spectrum from the Chromatogram Search. The display may be
expanded by dragging the mouse below the X-axis. Use the Previous and Next
buttons to scan through the results. The name labels persist on the
chromatogram when the MS Data Review is displayed.

Performing MS Windows NIST Library Searches

Spectrum List files have the extension .msp. This makes them compatible with
requirements for importing to the MS Windows NIST Library Search application,
which may be run independently of the MS Workstation software. If you are
planning to import MS Workstation Spectrum Lists to this program, note the
location where you have been saving your list files.
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From the NIST MS Search menu import a Spectrum List File: File...open. Select
the file you wish to import and click Open.

Choosze flile for zgpectrafstructures import. 2| x|
Look in: | ‘3 MSSEARCH x|« @k E-
Chd_fda I MHh3_ci 5 SAMPLIB.MSP
Demo (0 nist_mams 5 5YMOM MSF
Libr_gp O mist_si i TEXTSAMPMSP
Libr_tr T replib T UNKNOWN MSP
Libr_tx C Tutorial SERDEMO.MS
MAIMLIE 5 COCAIME MSP
4 1>
File name:  [USERDEMO.MSF Open

Filez of twpe: INIST Tent [*MSF) j Cancel |

™ Open as (ead-only
A

In the Number of Spectra Found dialog, click Import All. There is a choice of
overwriting or prepending the Spectrum List contents. Prepend is a computer
term that means to append something to the front of an expression. Make a
selection and the MSP file will be imported. Now copy the imported spectra to a
user library. Click on the Librarian Tab at the bottom of the NIST MS Search
window and select all of the newly imported spectra. In this window, you can
save the imported spectra to an existing or new user library. Click on the Add to

-
Library icon |_E'I and the following appears:

s NIST MS Search 2.0 - [Librarian]

| Fle Search Miew Took Options Window Help

PP SGEEEEE S -2

&5 [ D] X525 Mo

I AT Merphinarrél 7.... [ 2 [A) Meorptiran, 7 8-<id... 211 5n 3

o Choose library to copy to
o
List of
ok
[ — Lo 1
Tokorial Cancel
371 Sean No. 35 DBMO 4 (1) SeanNe. 95 DEMO zelda i
_ e | 1207 | |20
sl }I o
200 230 9
lhosy-1 7-methyl- -
7 ?
M ~Libraiy Statistics [y Fomet k-l
Spectia =
s Hobart, Australa
51) Scan Mo, 131 DEMO 4 (L) Scan s, 178 DEMO ‘
T TET U205 T TE7T 1 |
Syronyms
o syrnyms.
i K Estirmated Kovats R
Walue: 2293 iu
Confidence interval (Low reliability: 174(50%) T52(95%) iu
Structuras Spee it
Lib. Search | OtherSeach | Wames | Compaie Liratian | MsMs |
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Give the library a new name as long as you have not exceeded the total number
of libraries allowed. Click on OK to close the window.

Finally click on Options...Library Search Options and add the new user library
to the libraries that will be used in future searches:

Library Search Options X | I

Search Libraries |.&utomatinn| Lirvits I Eonslraintsl

Avalable Libs Included Libs: % | 4| %

mainlib

1eplib mainlib

nigt_ri replib

hist_msms drugs

tukarial

zelda

209561 Spectra in 7 Libraries 190830 Spectra in 3 Libraries
Specturn search j

ok | Cancel | Help

NOTE: See the instructions in the MS Windows NIST Library Search program
for more information on its operation. The above information applies to Version
2d of the NIST MS Search program.

Performing Chromatogram Searches with AMDIS

AMDIS is the Automated Mass Spectral Deconvolution and Identification System
distributed by the NIST Standard Reference Data Program. With this program, a
spectrum that is derived from co-eluting compounds can be separated into the
spectra of the individual pure compounds - thus allowing identification of the
individual compounds. Support for this program is built into the MS Workstation.

First, configure the AMDIS program to be compatible with the data files that you
are searching. Open the AMDIS application Start >Programs >NIST Mass
Spectral Data Base >AMDIS_32 and select: Analyze >Settings
>Instrument...) and enter the correct setting for the instrument on which the data
file was collected:
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Analysis Settings I

Identit. Instument | Decorw. | Libraries | Ga/aC]

Lowmz [ Auto Threshold:
[50 |t =l
Highmiz W Auto
ISED
Scan direction: D ata file format:
INone ﬂ ISatum SMS File j

Instrument type:
Ilon Trap VI lons: IEDDDEI

St Detault [nztrum

Save I Savegs...l Cancel | Diefault | Help |

Then make the chromatogram active and click on the Export Chromatogram to
AMDIS

AMDIS icon

After the progress bars finish displaying, the AMDIS Results window will appear:

AMDIS-Results - PURGEB.SHS !IEIE:!

CAWAaRIANWSAMSTUTORIALS\PURGER. S5
R.T.[mir] 18 |dentifications have been made:

2386- 4 1.2-Dichlaroethane

2460 Benzene

2967 Ethene, trichlomo-

3023- 4 Propane, 1.2-dichlono-

3194- 2 BROMODICHLOROMETHAME
JEE1- B LI 1-Propene, 1,3-dichlaro-, [E)-

Confirm | Compongnt: Match:

Width = 4.2 scans & | IMet =280
Print | Purity = 925 WWigighted = 85
todel = B2 m.z [38) Simple = 89

Load Besults | i, Abund. = 0021 % _I Rewverse =35

Librany | Spectral Settingsl Standardsl Q.MDE' S/M I Dptionsl
1574 Compounds in C:ANISTAHIS TS BETANAMDIS 325 B \Miztepa. mal Wigw

Ethylene, chlon-
Chloroethene
Chloroethylene

M onochloroethylene

;l Formula: |E2H3EI R.l: I Clazs:

|L|_|LI|LL|L|l

T

In this case, the NISTEPA target library was used to identify the compounds in
the chromatogram. There are other libraries available, depending upon the
application. For complete documentation of AMDIS, see the user’s guide and
other manuals available on the MS Waorkstation distribution disk.
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Printing and Spooling Features in MS Data Review

Printing Chromatogram and Spectrum Reports

Make Reports Dialog
Open the Make Reports dialog by doing one of the following:
e Click the Print icon é
e Use the menu command File >Print
¢ Right-click in the chromatogram or spectra fields and select Print.

For chromatogram reports, select the Chromatogram Window Reports Tab
and choose an option; then press Print.

Make Reports @

Spectra Window Reports
Chromatogram Window Reports I NIST Libraries Reports |

 Select Report to Make

Print Active Chromatogram

Print &ll Chromatograms

Print Log for Active Chromatogram

Print &ctive Chromatogram and Spectrum Plots
Print &ll Chromatogram and Spectrum Plots

Print Plot 1 (160_NG.SMS)

Help | Print |
Report Preferencesl View Spooler I Exit I

[~ No Header on Plot Reports

Font Size Scaling Factor (1 = off): 1.000
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To print spectra reports, choose the Spectra Window Reports tab:

Make Reports @

Chromatogram Window Reports | NIST Libraries Reports |
Spectra Window Reports

 Select Report to Make
Print &ctive Spectum Report

Print Active Chromatogram and Spectrum Plots

Print &ll Chromatogram and Spectrum Plots

Print Spectrum Plats

Print 14 Spectrum Report
Print 14 Spectrum Plat

Help I Print |
Report Preferencesl View Spooler I Exit I

[ Mo Header on Plot Reports

Font Size Scaling Factor (1 = off): 1.000

Report Preferences Dialog

Change the appearance of reports by clicking on the Report Preferences Box in
Make Reports. This opens the Report Preferences Dialog. For example, you
can print the ion/intensity list when you print spectra. Click the Spectra Reports
tab in the Report Preferences Window and select Show Spectrum lon
Intensity Pairs.
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Report Preferences

Chro. Reports | Chro. Markers | Chro. Colors | Chro. Axes

Spectradwes | Cal Curves | Fonts | Spooler
Spectra Reports I SpectraPlots | Spectia Colors
— Report Header

[V Show Spectra Header

— Report Feat
¥ Show Spectrum lon Intensity Pairs
[V Show Spectra Comparison
[V Show Difference Spectum

[V Show Difference lon Intensity Pairs

— Thick Line

Nerm.

Narrow Thick

Help l Reset to Defaults I

Reset All to Defaults | oK I Cancel l

Use the Misc. tab to suppress the Print Date on printed reports.

Report Preferences @

Chro. Reports I Chro. Markers I Chro. Colors
Spectra Reports I Spectra Plots I Spectra Colors I Spectra Axes
Chio. Axes | Cal Curves | Fonts | Spooler  Misc.

Print Date:

™ Suppress Print Date

Help ] Reset to Defaults |

Reset &ll to Defaults I oK | Cancel |
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Calibration Curve Preferences

Report Preferences @

Spectra Reports I Spectra Plots | Spectra Colors
Chro. Reports | Chio. Markers | Chro. Colors | Chro. Axes
Spectra Axes Cal Curves | Fonts | Spooler
Thick Line
I
/
Narrow Thick
Help I Reset to Defaults I
Reset All to Defaults | oK I Cancel |

You can change the thickness of the calibration line in your reports.

Show/Hide Processing Annotations

If you have done processing to quantitate a file and/or to identify unknown peaks,
there is an option to attach result labels to the peaks in the active chromatogram.
The selection of options is accessed with by right clicking in the chromatogram
field and selecting Chromatogram Plot Preferences or by selecting
Preferences...Plots View Chromatogram pane from the MS Data Review Main
Menu. Select the DH Annotations Tab and uncheck Show Data Handling
Annotations to hide labels.

Viewing and Printing Log Information

Extensive information about how a data file was acquired is saved along with the
mass spectral data whenever a data file is acquired. It is always possible to
access this information to review the AutoSampler, GC, and MS methods used to
acquire the data.

Accessing and Viewing the Log Information

Open the data file. If the acquisition segments are not shown (the default setting),
then check Show Acquisition Segments in the Features tab of Chromatogram
Plot Preferences, see Setting Chromatogram Preference Menus to display the
individual acquisition segments underneath the horizontal axis. In this file there
were two segments: a Filament/Multiplier Delay segment and an EI/MS segment.

When displaying more than one file in a Chromatograms window, the acquisition
segments and scan number scale of the active file will be displayed.
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When the curser is held over the Segment Bar area, the word Log appears as
part of the cursor. Clicking in a Segment Bar opens the Data File Information
Dialog with information on the Segment selected.

Data File Information - bfbtune_sms E

Data File: o \warianwshepdatatbibtune. smz Date: 1/15/99 4:39 Ak
|njection Method: C:hS aburmi'S \patnol8_Fmth. mth Date: 1/15/99 4:39 Ak
Calculation Method: C:AE24hanalv524main2. mth Drate: 10/29/99 10:50 Ak
— Acquisition Summary
Module Type: 2000 Mazs Spec Module Address: 40
Acquisition Time: 1415499 4:39 Ak - 1/15/99 5:14 Ak Mass Data Type: CEMTROID
Scan Number: 1-2099 Retention Time Range: 000 - 34.97
M aximum i ass: ES0 Mumber of Segments: 2
Max RIC Scan Number: 865 Max RIC W alue: 142454
— Results Surnmary
Identified Compounds: /& Tentatively |dentifed Compounds: I AA
Mizging Compounds: A Unknovan Compounds: MAA
Failed Campounds: M Duplicate Compaounds: MAA
—Log Sections
e 2500 GC MOLDULE ATTEIEUTES Frinced: 5/ 9/0% 9:26 2 -
[} 2000 Mass Spec Module: Baturn 2000.20
[ 1. 01 . fcoributes
Baturn GC/ME Workstation (Euild 1) (Demeo) Wersion §.2d3
cacRLes Module Softwmare Version: TFOD
[E- dequizition Method Module Opticn Eeys: EI QIZME
i Begment 1 Setpoints
L. Degment £ Trap Temperature: Z10 degrees
Manifold Temparature: 120 degree= ©
Tran=fer Line Temperature: Z20 degrees
Fil ament Muwber: 1
fxcial Modulavion Veltags: 4.0 weoles
Air/Water Check
Last Chacked: 1/2/99 lo:af PM
Zir Lewel Tast Result: 0K
Tatzer Lawzl Tast Razult: 0K
Mas= 28 Peak Width: 0.6 ws
Ma== 17 to Ma== 15 Raric: 2%
Total Ion Count: 1162 counks
Intagrater Zare Szt
Last Executed: 1/4/99 5:28 PM
Intagrater Zare Zat DRasuls: nE
DAL Setpoint: 140 DACs
{I I » Awerage Counts: 0.5 counts
Electron Multiplier Bek =
Ptk | E=port | 4| ettt T - | sy »

Pint Al |
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Click the categories listed in the left to select information for view. Some display
modes will contain more information than can be displayed in the field. When this
occurs, a scroll bar will appear on the right of the display. Move the bar up and
down to view the entire field. It is also possible to highlight a line in the display
area and use the up and down arrows on the keyboard to scroll through the
information displayed.

Information Fields in the Log

The information fields displayed are instrument dependent. For example, the log
shown above was generated by a Saturn 2000 GC/MS system. The fields shown
for this system are as follows:

Module Attributes - shows the Module Attributes information at the time the
data file was acquired. The date and time that each test was performed is
included. Documentation of the following Auto Tune and Adjustment procedures
is displayed:

e Setpoints - Trap, Manifold, and Transfer Line Temperatures, Filament
Number, and Axial Modulation Voltage.

e Air/Water Check

e Integrator Zero Set

e Electron Multiplier Set
e RF Full Scale Adjust

e Mass Calibration

e Trap Function Calibration
e Calibration Gas Adjust
e SIS Calibration

e CIl Gas Adjust

e RF Tuning Adjust

e Mass Calibration Table

Events Log - shows the Acquisition Event Log, which includes the following
information:

e Pre-Acquisition Verification Tests
e Pump Test
e Gate Off Voltage Test
e Gate On Voltage Test
e RF Voltage Test
e Axial Modulation Test
e Manifold Temperature Test
e Transfer Line Temperature Test
e Multiplier Voltage Test
e Filament Bias Test
e Selected Trap Filament Test
e |on Gauge Filament Number
e |on Gauge Reading
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e Air Flow Sampling - if applicable
e Acquisition - Actual End Time

Acquisition Method - for each Segment, documents Set Points information from
the MS Acquisition Method.

e Emission Current

e Mass Defect

e Mass Threshold

e Multiplier Offset

e Cal Gas (on or off)

e Scan Time

e Segment Start Time
e Segment End Time
e Segment Low Mass
e Segment High Mass
e |onization Mode

e lon Preparation Technique

Each Segment documents the lon Preparation information from the MS
Acquisition Method. These parameters are specific to the type of ion preparation.
For example, a Selected lon Storage method to collect only the m/z range 100-
425u would have these parameters documented:

e Mass Range 1: 100 to 425

e lonization Storage Level: 48.0 m/z

e Waveform Amplitude: AUTOSCALE
e Amplitude Adjust Factor: 100%

lon Mode - For each Segment, the lonization Mode parameters in the
MS Method are documented. These parameters are specific to the
particular ion mode selected: El-Auto, El-Fixed, Cl-Auto, or Cl-Fixed.

Revision Log - the Revision Log shows a summary of all post-run
processing that has been performed on the data file.

Printing Log Information

. . . . Pririk i . .
If in the View Log Dialog, click 1 or _FA {45 print to the printer or

the spooler file. Clicking Print will select only the highlighted section for printing.
Print All will print the complete log.

Log Information for Files Originally in *.MS Format

View GC/MS data files acquired with earlier versions of Saturn software in *.MS
format, first convert the .ms file to .sms format.
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Printing and Viewing Reports
Whenever ﬂ is clicked or a menu command such as File >Print Active
Chromatogram and Spectrum Plots is selected, a temporary Report file (*.msr)
is created. If the File >Preview Reports option is selected, a Reports Dialog is
opened so that this report may be previewed. If the option File >Preview
Reports is not selected, the temporary report is sent to the printer immediately. If
the File >Send Reports to Spooler File option is selected, this temporary
reports file is immediately added to the Spooler File. The next section shows
what can be done in the Reports Dialog that is opened in Print Preview mode.

Overview of Reports

The header field in the Reports dialog will have a different header name
depending upon what type of report is requested. For example, the command
File >Print >Print All Chromatograms would bring up a screen in the Report
Window that looks like this:

Page 1 of 1 of Report: Chromatogram Plots ]

File Page Expoit  Exit

2l 2] =l S 8

Ccimnawgmm Po

LT

One may also open a Reports Window with the Chromatograms menu command
File >View Spooler File.
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Menu Commands

Fil= Page Export Ezitl

Left-click on a menu item with the mouse to pull down the menu items and select
the operation by highlighting the menu item then releasing the mouse button.

File Menu
File

Load File...
Wiew Al Feport Pages...
Wiew Firgt Pages of Reports. .
Saveie..
Delete File
Copy File

Frint Page...

Frint Report...
Print All Beparts...
Printer Setup...
Fage Setup...

v Freview Reports

Load File - Open the Select Reports File Dialog allowing selection of the Reports
file to be opened.

View All Report Pages - Open a Dialog which shows a table of entries in the
current Reports File.

View First Pages of Reports - Open a Dialog which shows a table of first page
names of all reports.

Save As - Save the Reports File to another name.
Delete File - Delete the active Reports file.

Copy File - If viewing a Spooler File, opens the Save in Reports File Dialog,
where the user may select a name for copying the Spooler File.

Print Page - Print the current page of the Report.
Print Report -Print all pages of the current Report.

Print All Reports - Print all reports in the current Spooler Report File unless the
user selects only specific pages to be printed.

Printer Setup - Open a Microsoft Print Dialog for selection of the active Printer.

Page Setup - Open the Page Setup Dialog allowing choice of margins for
printing the Report

92



Page Menu

Page

: e Fage
1
i Freviouz Page

v LColor
Monochrome

v Best
Partrait
Landzcape

Delete Page
Delete Repaort

LCopy Page
Copy Bepart

Next Page - show the Next Page of the Report.

Previous Page - show the Previous Page of the Report.

Color - display the report in color.

Monochrome - display the report in monochrome mode.

Best - display and print Portrait or Landscape mode, as appropriate.
Portrait - display and print in Portrait mode.

Landscape - display and print in Landscape mode.

Delete Page - deletes the currently-displayed Page of the Report.
Delete Report - deletes the current Report.

Copy Page - copy the current page of the report to another report. This opens
the Select Reports File Dialog and you can select the target report where the
page is copied

Copy Report - copy the entire report to another existing report. Opens the Select
Reports File Dialog allowing selection of a target report to which this report is to
be copied.

NOTE: Changing the Report orientation does not take effect until the Print
Preview dialog is closed and then opened again.

Export Menu

L >
Prirt | Furmnart I | 2
_— Export ko ASCII i
Expart Extracted Method i
|

Presviot.
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Export to ASCII- Create and save a text file.

Export Extracted Method- Extract and save the method used to generate the
data file with all control and post run applications.

Exit - Closes the Reports Window and returns to the Chromatograms Window.

Reports Toolbar

Beneath the menus is the Reports Toolbar with associated options.

7l @ €3] = & &

7
J Help for the Reports Window.

1' Delete the current Page of the Report.

EI Show the Previous Page of the Report.
2]
Show the Next Page of the Report.
%I Print the current Page of the Report (chromatograms and spectra).
8l .,
Print all pages of the current Report

—I Print all reports in the current Spooler Report File unless the user selects
only specific pages to be printed, see “Spooler Files”.

Display

When the Reports Window is opened, the current report is displayed in full-page
Print Preview mode. Use the Previous and Next Page buttons on the toolbar to
examine other pages in the Report. Use the “Print Page” or “Print Report”
buttons to print.
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Zoomed Display

Click and drag in the page to zoom the display and more closely examine

graphical or text information in the Report. Double-click in the display area to
return to a full-page display.

Page 1 of 1 of Report: Chromatogram Plots [ [o]x
File Page Ewport Ext

2w o] =l & 8

Chromatogram Plots

Plot 1: cistarisattutor30_ng.sms RIC all
Plot 2: cistansattutorI60_ng.sms lons: 2002704127 all
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Enabling/Disabling the Print Preview Option

Choose to preview a report before printing by using the menu command File
>Preview Reports. For repetitive reports, remove the Print Preview by
deselecting the option with the command in the MS Data Review menu File
>Preview Printed Reports.

Spooler Files

A spooler file is a collection of individual reports, which has the same *.msr file
extension as an individual report. The user can create any number of Spooler
Files and select which spooler file to add to or view with the MS Data Review
menu command File >Select Spooler File. The spooling feature becomes active
when File >Send Reports to Spooler File option is checked. When the option is
active, the Spooler automatically adds any report created when the user presses
a Print button or uses a menu Print command.

Activating/Inactivating the Spooler File

Use the menu command File >Send Reports to Spooler File to turn the option
on and off.

Selecting a Spooler File

Use the menu command File >Select Spooler File to choose the file you want to
add entries to or to view.

Maximum Size of the Spooler File
User can add up to 15900 total pages to a Spooler File.

Viewing the Spooler File

When a Spooler File is opened for viewing File >View Spooler File, the first
page of the latest report entered is displayed by default. The name of the Spooler
File is displayed in the Header of the dialog. The Spooler File can be reviewed
and printed in the same way as any individual report. These options are
discussed in the section Overview of Reports Dialog.

Page 21 of 44 in test_spooler.msr [ Active Spooler File | [ x|
File Page E=port Egzitl
2l a2 =l & 8
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Compact View of the Spooler File Contents

A summary of the contents of the Spooler file can be seen if viewed by using the
command File >View All Report Pages from the spooler file menu.

Page | Date | Fepart Title ;I
E 28 Apr 1998 13:04:27 Chromatogram Plots

7 20 Apr199814:22.25 Chromatogram Plot

8 28 Apr 1998 14:25:50 Chromatogram Plot

9 20 Apr 1998 14:26:16 Chromatogram Plot

10 28 Apr 1998 14:26:25 Chromatogram Plot

11 20 Apr1998 14:26:39 Scan 575 from ohstarsattutor\80_na.zms

12 28 Apr 1998 14:26:57 Segment Log of File; 80_MNG.SMS

13 20 Apr199814:27.17 Chromatogram Plot

11 25 Apr 1998 14:27.41 Chromatogram Plot | hd
4 »

Help | QK I Cancel |

This dialog allows you to examine the creation date and type of report for each
entry in a Spooler File.

The Page field of the table shows the starting page for the report. The Date field
shows the date that this entry was printed to the Spooler File. The Report Title is
titte from the Report Window header for this entry.
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Plot View Preferences

Setting Chromatogram Preference Menus
There are two ways to set Chromatogram Plot Preferences:

1. Right-click anywhere in the chromatogram. In the pop up menu, select
“Chromatogram Plot Preferences”. A tabbed Chromatogram Plot
Preferences window will appear.

2. Use the menu command Preferences... Plots View Chromatogram Pane
and the same window will appear. Clicking the Colors menu tab will display

the following:

Chromatogram Plot Preferences | x| I
Markers | TL Annatations | AMDIS Annotations
Features I Chromatagram Plat | Flat Titles | [DH Annatations
MNuoise Calors Labels I Axes I Faont

[—1 Background
I T

I Fiat 1 I otz [ Plot15
I Fiot2 [ Plotd [ Plot 16
[Ptz [ Plet1d [ Plot17
I Fiot4 [ Plocii [ Plotis
[ Fiot5 [ Plot12 (B Plot 13
[ Plat6 [ Pt13 [ Plat20
I Fiot7 [ Floti4
[ Background Canection

[~ Faded Background
W Color To'white

Help | Beset to Defaults |
Save &l as Defaults | Feset All to Defaults |
oK I Cancel |

Clicking on any of the colored boxes brings up a window to assign a new color to
the plot, background, or segment designators.
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Basic colors:

|l I e
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EEN .

LCustorn colors:

| 4 0 BBy
Ly § 0By

Define Custormn Colors »» |

i] I Cancel |

The Labels menu tab allows assignment of a number of label attributes.

Chromatogram Plot Preferences x| I

Markers | TL Annatations | AMDIS Annotations
Features I Chromatagram Plot | Flat Titles | [D'H Annatations
MNuoise I Colaors Labels I Axes I Faont

—Screen Colors—————— [~ Label Position

- ]
D Background |

¥ Tranzparent

& Anchor to Data

& Anchor ko Frame

—Report Color——————  ~ Painter

- Test | ¥ Show Pointer

— Font
& |lze Plot Fomt " Usge Special Font

Avrial
Angle: ID Select Special Eont |

Changes apply to new labels.
Help | Beset to Defaults |

Save &l as Defaults | Feset All to Defaults |

u]g | Cancel |

Change the attributes of plot axis from the Axes menu tab.
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& Dutside ¢ Cross

& Dutside ¢ Cross

r— Minor Tick Count

r~ Minor Tick Count

Chromatogram Plot Preferences x| I

Markers | TL Annatations | AMDIS Annotations
Features I Chromatagram Plat | Flat Titles | [D'H Annatations |
MNuoise I Colaors I Labels Axes Faont
— Harizantal A — Wertical Az
v H ¥ Show Wert duis
— Major Ticks — Major Ticks
© Hone € |nside © More O Ingide
& Dutside € Cross & Dutside € Crogs
r Minor Ticks r Minor Ticks
 None € Inside  Nore € Inside

14 L
3 Lo}
Help | Beset to Defaults |
Save &l as Defaults | Feset All to Defaults |

o]

Cancel |

The chromatogram display font is chosen by clicking the Font tab.

Chromatogram Plot Preferences I
Markers I TL &nnatations I AMDIS Annotations I
Features I Chromatogram Plot I Flat Titles I DH Annotations |
Moise I Calars I Labels I Anes Font
Fant for Chromatogram Plats on the Screen
Avrial
Select Blof Font i |
Help | Beset to Defaults I
Save All az Defaults | Reset All to Defaults |
Ok | Cancel |

Other tabs in the Chromatographic Plot Preferences window, such as noise,
AMDIS annotations, Chromatogram Plot are related to subjects that will be
discussed in later sections.
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Quantitation

About MS Workstation Quantitation

The process of determining the amount of an analyte present in a sample is
defined as quantitation. The accuracy of the result is a measure of how close
the determination is to the true value. The precision of a set of results is a
measure of the reproducibility. Both the accuracy and the precision of
guantitation results in LC/MS and GC/MS are critically dependent upon the
quality of sample preparation, data acquisition, and data treatment. To obtain the
best results in quantitative determinations, the user must be thoroughly familiar
with procedures to optimize the performance of the instrument. Because
guantitation is a challenging process, we have provided three approaches to
explain the material.

e Text Description: In this section, quantitation operations are explained
in the order that they are performed in a normal analysis. You will learn
about the different ways that data can be quantified with the Varian MS
Workstation and about how to perform the required quantitation steps in
the MS Data Review, System Control, Automation File Editor, and
Method Builder applications.

NOTE: The overall process of quantitation requires operation in different
applications within Varian MS Workstation. This Manual is intended to be the
central point of reference for learning the process of quantitation in an orderly
sequence. The individual manuals, or On-Line Help, for System Control,
Automation File Editor, MS Data Review, and Method Builder applications should
be consulted for additional information not covered in this section.

e Quantitation Tutorials: If you are a new user of the Varian MS
Workstation, you can get up to speed most easily by viewing the
Quantitative Analysis of MS Data Tutorial.

e On-Line Help: The various quantitation features available in the MS
Data Review, System Control, Automation File Editor, and Method
Builder applications of the software are also defined and discussed in the
On-Line Help for the Varian MS Workstation.
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Organization of Quantitation Topics

If you are unfamiliar with quantitation on the Varian MS Workstation, read this
introductory section to get an overview of the approaches to quantitation with
Varian MS software and to become familiar with the definitions of terms
frequently used in the quantitation process. If you are already familiar with the
guantitation process and need more detail on a particular feature, refer to the
appropriate section:

Sample Preparation

Qualitative Identification of Target Analytes
Acquire Calibration Data Files

Build a Compound Table

Prepare a Data Handling Method for Calibration
Prepare a Recalculation List for Calibration
Process the Calibration Files

Review and Print Calibration Results

Edit the Calibration

Process the Sample Files

Improving Integration

Quantitation Types

Quantitation is a process used to determine how much of a given chemical
compound (an analyte) is present in a particular sample. To perform quantitation
with any analytical instrument, the user must first identify the analyte and
measure its response at one or more known concentration levels. Target
analytes are those compounds that the method is specifically designed to find.
They are identified in samples by matching the retention time and spectrum to
pure reference standards. These compounds are listed in the compound table
and calibration curves are prepared for these analytes. Other compounds may be
found and tentatively identified by a library search and other compounds may be
found and not identified by the library search. Accurate quantitation cannot be
performed with these unknown compounds nor with the tentatively identified
compounds - only the Target compounds can be accurately quantified.

The amount of analyte present in an analysis sample can then be determined by
measuring the peak area of analyte and scaling this area to the instrument
response. The peak area may be integrated for the total ion current signal,
individual ion(s), or range(s) of ions. The Varian MS Workstation can process
data files automatically to accomplish this task in the following ways:

e Area Percent

e External Standard Quantitation
¢ Internal Standard Quantitation
e Normalized Percent
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Area Percent (%)

Area percent is the default method used when there is no calibration data. It is
the relative area of each compound, with respect to the total area of all integrated
compounds. Both target and unknown compounds are included in the total area if
the Include Unknown Peaks selection is checked in the method builder. For any
compound X:

r
area%x = - C2 4100

alreartotal

External Standard Quantitation

External standard quantitation is the comparison of the peak area of the target
compound in the unknown to the peak area of the same compound in the
reference standard.

Before examining the software features in detail, consider this simple example of
guantitation. First, a reference standard is prepared which contains a known
amount of target analyte. After a data file is acquired for the standard, the target
analyte peak is qualitatively identified. Qualitative Identification in Varian
LC/MS and GC/MS data analysis is based upon the retention time of the analyte
in the chromatogram and mass spectral identification. Once the analyte has been
qualitatively identified, the peak area may be determined by integration in the
Chromatogram Window. The response of the instrument to the analyte is then
calculated:

Area standard
Amount standard

Response factor =

The Varian LC/MS and GC/MS systems usually respond linearly with injected
amount (that is, if you inject two times as much of compound X into the system,
the resulting peak area will be twice as great), an estimate can be made of the
concentration of the unknown sample. If the area of the known sample is 10000
counts, and the unknown sample gives 30000 counts, you can estimate that the
unknown is three times as concentrated as the known.

To determine the amount of the target analyte in an unknown, acquire a data file
for the unknown sample, qualitatively identify the target analyte peak, and
integrate the peak. The amount of analyte is then calculated using the response
of the analyte from the reference standard (known) injection.

AreaTarget

Amount Target =
Response factor

This process is defined as an external standard quantitation because the peak
area of the target in the unknown sample is quantified against an area for a
known amount of the same compound in a separate, or external, reference
standard data file. More confidence in calibrating the instrument at a single
concentration level will be achieved if several injections are performed and the
average value for the response is used in determining the amount of unknown
present.
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Multipoint Calibration

Use a multipoint calibration to check the response linearity of the instrument by
injecting several different concentration levels of reference standards, as shown
below. A reliable estimate of the concentration of analyte in an unknown can be
made by relating the peak area of analyte (Y-axis) in the analysis sample to a
calculated amount (X-axis) based upon the chosen fit to the calibration response
curve (in this case, a linear fit).

3500007
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250000+
200000+
1500001
100000+
200004
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Internal Standard Quantitation

Internal standard quantitation compares the peak area of the target compound
to the peak area of an internal standard (IS) compound which is always added
at the same concentration level to the reference standards and to the unknown
samples. As in the external standard approach, the response may be based
upon either peak areas or peak height, but the default choice in the software is
based upon peak area. The area-based relative response factor (RRF) of a
target compound is calculated by this equation:

_ (Area tager) (Amount is)
(Amount Targer) (Area is)

RRF

NOTE: RRF is a unit less ratio. The amount of a target compound present in an
unknown sample is calculated by the following equation, where the internal
standard amount is a known amount added to the unknown sample, and the
response factor is determined from the calibration curve.

(Area Target) (Amount is)
(RRF) (Areas)

Amount Target =
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The internal standard approach reduces analytical errors due to variation in the
injected sample volume. Internal standards should be chemically similar to target
compounds; often reiterated analogs of the target compounds are chosen as the
internal standards. A reiterated compound is one in which one or more hydrogen
atoms have been replaced by deuterium. Reiterated compounds are chemically
similar to their unadulterated analogs, but have a higher mass so that the mass
spectra of reiterated and unadulterated compounds are distinguishable.

NOTE: External and Internal standards can be used to identify compounds
without quantization them. Do not calibrate the reference standards or specify
“Ignore calibration data” in the method. The integrated peak areas are reported
as Amounts.

Normalization of Results

The amounts of the target compounds are first calculated with internal or external
standard quantitation. Then the quantity of each target is expressed as the
percent of the total amount of all target compounds:

Amount
% Amount Target = ———— 2% ¥ 100

Total amount

Automation of Quantitation Using Varian MS Workstation

The qualitative identification procedures that can be performed manually using
the integration approach in Qualitative Identification of Target Analytes - checking
the retention time and identifying the mass spectrum - can be automated. The
integration of the analyte peaks with a single or multipoint calibration file can also
be automated. The linearity of response can be checked by plotting the
dependent variable (peak area) on the Y-axis and the independent variable
(injected amount) on the X-axis. You can then inject an unknown sample and
integrate the peak areas automatically. You can check the peak area counts for
the unknown against the plot of known peak area counts for known amounts and
automatically determine with accuracy the amount of the unknown.

Steps in Automated Quantitation

To perform automated quantitation with the Varian MS, the analyst follows these
steps:
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10.
11.

12.

Prepare Samples: Prepare reference standards with known amounts of
target analytes and internal standards.

Identify Target Analytes: use Varian MS Data Review to create a Spectrum
list of the target compounds.

Acquire calibration data files for the analytes (target compounds) over a
selected range of concentration. Either centroid or profile data files can be
quatitated.

Build a compound table (in Method Builder) by addition of peaks in a
spectrum list to the compound table. Save the compound table to a data
handling method, which can later be edited.

Prepare the data handling method for calibration processing (in Method
Builder) by identifying internal standards, entering concentration levels for the
calibration files, and checking the quality of target compound integration on
the calibration files.

Prepare a recalculation list for calibration processing (in the Automation
File Editor). Add each calibration file to the RecalcList and identify the
Calibration Level it is associated with in the data handling method. You can
automatically create a Recalculation List from Automation in System Control.

Process the recalculation list using the data handling method (in
System Control or MS Data Review). This adds the calibration data from the
data files to the data handling method.

Review and print calibration results (using the Results View in MS Data
Review and/or the View Curves dialog in the Method Builder).

Edit the Calibration Method (in MS Data Review, or Method Builder) to
improve integration and the fit of calibration data. Reprocess the data (as in
Step 7) with the improved data handling method

Acquire data files for the analysis samples (in System Control).

Process the samples (in System Control or MS Data Review) as Analysis or
Verification entries in a recalculation list in Process/Review RecalcList or with
the Process Active File feature in MS Data Review.

Review and print out quantitation results (In System Control, Method
Builder or MS Data Review) Review results in the Results and Compound
Results dialogs in MS Data Review and/or in the Compound Table in Method
Builder.

Each of these stages of quantitation will be covered in detail later in the manual.

106



Software Applications to Learn for Quantitation

To perform the operations used in Varian MS Quantitation, the user must learn
the following:

e How to acquire data in the System Control application

e How to build and edit Data Handling Methods in the Method Builder
application

e How to process data in the MS Data Review application

e How to prepare Sample Lists and Recalculation Lists in the Automation
File Editor application
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Quantitation Setup

Sample Preparation

To produce the best quantitative data you must start by doing the best possible
preparation of reference standards and unknown samples. Remember that the
first source of error in any analytical procedure is sample preparation. Efforts to
improve accuracy and precision during preparation of reference standards and
analytical unknowns will pay great benefits in the quality of the results.

Many chemical suppliers sell reference standards of single components and
mixtures of analytes that are present at concentration levels suitable for
preparation of a dilution series for Varian LC/MS and GC/MS analysis.
Alternatively, standards may be prepared by diluting accurately weighed pure
samples into a suitable high-purity solvent. Whichever approach is used, prepare
reference standards using clean glassware, syringes, pipettes, spatulas, etc. Use
the appropriate syringes and glassware when performing dilutions.

Safety Considerations

During sample preparation and sample analysis, always consider your own
safety. The total toxicity of unknown samples can vary over a wide range,
depending on the toxicity of component analytes and upon their concentrations. It
is always better to err on the side of caution in sample handling procedures. By
preparing reference standards and unknown samples in a hood, you avoid
exposure to organic solvent vapor. Wearing safety glasses (and a face shield
when handling corrosives) is a common rule in most laboratories; this is
particularly advisable during sample preparation and handling operations.

Also, consider that upon injection of samples into the Varian LC/MS and GC/MS,
there are several different pathways by which solvent and analyte eventually exit
the instrument. When you are using an autosampler, the wash solvent disposal
bottle will be contaminated by your analytes. The septum purge and split vent
lines from your injectors can be vented along with vacuum pump exhaust to a
hood. Finally, the vacuum pump oil will retain low-volatility analytes; wear gloves
when changing pump oil and dispose in a proper manner.

Detailed advice on the toxicity and handling requirements for particular analytes
is usually supplied with the chemical order from the supplier. For example, in the
USA, Materials Safety Data Sheets are sent in the same shipping container with
all chemical orders.
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Preparing Reference Standards

Make a reference standard containing all of the analytes you want to determine.
The concentration of each compound in the reference standard is known. For
example, you might create a reference standard that contains four compounds.
All of the compounds in reference standard 1 could contain 2 ng/uL of each
compound. You might have two other reference standards: reference standard 2
could contain 5 ng/uL of each compound; reference standard 3 could contain

10 ng/uL of each compound. If you have three reference standards and that all
contain the same compounds (in different concentrations), you can create a
three-point multipoint calibration block in your method.

NOTE: If you are planning to perform internal standard calibration, at least one
of the compounds (the internal standard) in your reference standard will always
be present at the same concentration. In this example, one of the compounds in
the reference standard would always be present at a concentration of 5 ng/uL.

Prepare reference standards that bracket the range of concentrations expected
in the analysis samples. Calibration curves can be Qrepared with the Varian MS,
which exhibits excellent linearity over a factor of 10° concentration range. We
recommend that three reference standard concentration levels be prepared for
each factor of 10 in the chosen concentration range. For example, if you are
preparing standards from 1-10 ng/uL prepare three standards at 1, 4, and

10 ng/uL. For a range from 1-100 ng/uL, use at least five standard levels, etc.

Sample and Reference Standard Storage

Store all standards and samples in labeled containers that are inert and tightly
sealed. If any analytes are highly volatile, store with minimal headspace above
the sample and refrigerate. Many analytes are prone to photochemical
degradation. Use amber bottles and/or cover containers with aluminum foil for
protection from light if necessary. If you are storing standards in autosampler
vials, replace used vial septa before storage to avoid sample contamination and
solvent loss. Finally, determine how long standards can be stored by analyzing
against freshly prepared standards, so that losses with aging can be determined.

Qualitative Identification of Target Analytes

When building a compound table in order to perform automated quantitation of
data files, it is necessary to know the names, retention times, and quantitation
ions of all analytes. If the target analytes are present in a user library or a
commercial library such as NIST98, determine their identity and add them to the
compound table with a library search. It is also possible to add reference spectra
and/or qualifications (for example specific ion ratios in the spectra) to confirm
their identity and purity during quantitation.

Acquire a Data File for Calibration Setup

Before beginning a multipoint calibration and quantitative analysis, acquire data
by introducing a standard sample at a known concentration level and identifying
the compounds of interest.
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Positive identification of analytes with similar mass spectra may require injection
of individual components. For example, individual injections might be required to
identify ortho-, meta-, and para-dichlorobenzene components since the mass
spectra of these three compounds are almost identical but the retention times
should be different if the right column is used. Use information from the column
manufacturer or from a published protocol on the retention time order of analytes
for the particular analytical column.

Check Spectral Integrity

It is advisable to check the reproducibility of the mass spectrum of each analyte
across the peak. An easy way to do this is to display a mid-level calibration file in
MS Data Review and export spectra to the Spectrum 1A and Spectrum 1B
windows. Get Spectrum 1A from the apex of a peak and the select Spectrum 1B
from the leading edge of the peak.
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Then use the arrow keys on the keyboard to scan across the peak while
observing the Spec1A/SpeclB/Difference Spectrum display. Use the
Spectrum... Spectra Preferences... Labeling and Comparison... Spectra
Comparison feature to see how well the spectra compare across the peak.
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A peak containing only one analyte should have reproducible spectra across its
range. Large spectral differences may indicate the presence of a co-eluting
impurity. Significant changes in relative ion abundances may indicate that the
sample concentration is too high.
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If such changes occur, reduce the upper concentration level to be analyzed; or
increase the split ratio if doing a split injection. For 2000 and 4000 MS products,
it may be helpful to reduce the AGC target value to improve spectral quality.

Acquire Calibration Data Files

Build a Varian MS method to acquire data. Method development should be
performed on standards at a concentration in the middle of the anticipated linear
range of the method. Perform library searches to identify the component analytes
in the trial chromatogram.

Automated Method Optimization

In subsequent runs, adjust autosampler, chromatographic, and MS sections of
the data acquisition method to optimize data quality and sensitivity. This
optimization process is important to the ultimate quality of your quantitation
results. To vary conditions in automation, enter one or two samples in the
Sample List; then add a new line to the sample list. For sample type, select
Activate Method. In the AutoLink box, enter the name of the second method.
Finally, add lines for additional samples. This process can be repeated several
times.

This ability to download additional methods in the sample list is useful in method
optimization. The chromatographic conditions can be varied in automation and
the method that gave the best results can be selected for future use.

Build a SampleList to Acquire Calibration Files

Once reference standards have been prepared, and instrument conditions have
been optimized to give the best chromatographic separation and mass-spectral
quality, build a SampleList in the Automation File Editor. Open this application

from the MS Workstation Toolbar by clicking on the sample list button
When the application opens, use the menu File >New >Sample List.

Select a name and type for the Sample List. The Sample List type depends on
the method of sample introduction; for example manual injection (generic) or with
a specific autosampler.
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Add Entries to the SampleList

§ii Automation File E ditor - [Quan2.smp]
Eile  Edit Help
EEEIEE
+ QuanZ.smp - 8400 SampleList o=l
Sample Name Sample Type I I",:‘z[;z':" AutoLink | Vial I\'}ﬁ?‘:l" I"{f:;s" Add
1 Mew Calb Block = e ‘
2 bralysis 2 none 0 0 ot =t |
3 1_ng Calibration 1 2 none hone 1 1.0 Pas1 = Delete
4 4ng Calibration 1 2 none none 0 10 Pasl = .
— Fill Dgwn
5 10_na Calibration 3 2 none nong 3 1.0 Pas1 =
6 40_ng Calibration 4 2 none hone 4 1.0 Pos1 = Add Lines...
7 |100_ng Calibration 5 2 none hione: 5 10 Posl =00 pofas
8 e
9 < Hadware..
0 =
KIS []
Diata Files... RecalcList...

Select a File name for the first sample and change the sample type to
Calibration. To make it easier to keep track of files, the names should indicate
the concentration level of the sample. Then select the calibration level and the
number of injections to make at this level. Replicate runs can be valuable in
assessing data precision.

NOTE: If you click on the combo box menu under Sample Type, you will see that
one of the sample types is Print Calib. If you create an entry with Print Calib as
the sample type at the end of the list of Calibration runs, this option allows
automated printing of the Calibration Block report.

If the method is already calibrated, erase all of the previous calibration data from
the method by adding New Calibration Block to the first line of the SampleList.
To add this to the Sample or RecalcList, click on the combo box, and choose
New Calibration Block. This deletes the previous calibration information from the
method when the data files are processed.

Click the injection notes field (optional) and enter any notes. Click AutoLink to
add any post-run processing commands to use (optional). If using an
autosampler, use the scroll bar at the bottom of the dialog to show the fields for
entering the vial positions and autosampler method parameters.

All calibration samples should be acquired with the same Varian LC/MS or
GC/MS method so that instrument sensitivity will be the same for all reference
standards. Always use the same conditions to acquire analysis samples that
were used to acquire reference standards. It is advisable to perform blank runs
on the pure solvent used in preparing the standards to identify any
chromatographic interference and to check for sample carryover.
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Specifying RecalcList Options

Use the Sample List to acquire new data files; a Recalc List is hecessary for
reprocessing data. If you acquire the data files in System Control through
Automation menu commands, (Automation >Begin SampleList) a
Recalculation List with the same name as the Sample List but with the file
extension *.rcl can be created automatically. It contains an entry for each data file
created by a sample injection. This RecalcList can be used to reprocess the files
after they have been acquired. If you acquire data files for each sample using the
menu command Inject >Inject Single Sample, you must create a RecalcList for
subsequent data processing because Recalc Lists are not created automatically
for them. Processing RecalcLists is described in another section.

Examine these options by clicking the M button in the Automation
File Editor. Choose to create a new RecalcList, append to an existing
RecalcList, or not to create nor update a RecalcList.

RecalcList Generation E3

‘Y'ou can automatically create or update a RecalcList with filez generated
during automated injections. Specify the RecalcList generation options
for thiz 5 amplelizt below.

" Do not automatically create and update a FecalcList.

% Create and update a new FecalcList,

RecalcList name: |u:ugra|:uhy labfiles for recalculation

= Append to an existing B ecalcList.

RecalcList narne: | Bmwse...l
Ok I Cancel |

Choosing to create a new RecalcList will not overwrite an existing RecalcList. If a
RecalcList with the same filename exists, the newly created RecalcList will have
a number appended to its filename to make it unique and to prevent the older
RecalcList from being overwritten.

You can choose to append to an existing RecalcList when collecting data under
the Inject >Inject Single Sample, or Automation >Begin SampleList. This will
generate a list of all the data files collected.

Build a Compound Table

The Compound Table contains information about the specific, or target,
analytes in the method. The Compound Table contains all of the calibration,
integration, and identification information for target compounds and is part of the
Data Handling method. A Compound Table is created by importing a spectrum
list generated in MS Data Review to a MS Data Handling method.

Refer to “Compound Tables” for detailed instructions on how to create and
modify the MS Compound Table.
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Prepare a Data Handling Method for Calibration

These editing operations are performed in the Method Builder applicatg_i_or&]’; In the

MS Workstation Toolbar you can open Method Builder with its button

i@semiml.rﬂth »
with the Method Quicklink button L% .

The Method Builder will be opened when a method is selected. A new window
will appear with a Method Directory on the left side. Under the Directory item of
your MS instrument, is Channel 1 = MS Data. The MS Data Handling Method
consists of three sections:

=

—

Tl Channel 1=M5 Data
SR =15 Data Handing
i k=] Caloulations Setup
=] Compound Table

.l Results Treatment

Modify the Calculations Setup, Compound Table, and Results Treatment
sections of the method, adding in the global data treatment parameters,
compound specific information, and results treatment specifications to the
method. Each of these sections is discussed in more detail in “Quantitation
Method”. Save the method before closing Method Builder. After processing the
calibration runs and analysis runs, you can modify the method sections to
optimize the analytical results.

If a data file is processed with an internal standard method, but the method does
not contain calibration data, or the method specifies "Ignore Calibration Data",
guantitation reports the identified/missing compounds as specified in the method,
and reports the integrated areas as the results, after displaying a message to that
effect.

Prepare a Recalculation List for Calibration

It is easiest to start the Processing operation from MS Data Review. Processing
the RecalcList from MS Data Review also has some special advantages over
processing it in System Control. For one thing, processing is more directly linked
to the Data Handling software so the processing time is less. For another, it is
easy to Edit the Method, then return and process the files to quickly see the
effects of your changes. So, MS Data Review processing is highly recommended
in the method optimization stage.

Open the MS Data Review and go to the Process Data window by clicking on the

Process Data button. From this dialog, you can select and edit either the
Data Handling Method or the RecalcList by clicking the associated buttons.

Recent » | Browsze. .. | Edit...

Click the Recent or Browse button to select a Single Data File.
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Automated Generation of Recalculation Lists

If the calibration samples in automation are acquired using a SampleList (*.smp
file), it is possible to configure the SampleList options so that a Recalculation List
with a similar name but with the file extension *.rcl is created automatically and
used for processing. Refer to “Specifying RecalcList Options”.

If a RecalcList has been automatically created by this approach, select it using
Recent or Browse buttons. The next step in Quantitation is to “Process the
Calibration Files”.

Building a Recalculation List in the Plots View

i
Use the Plots View to build a recalculation list. Put all files that are going in
the recalculation list in the same directory. Move files that are not to be in the list
to a different directory. Right click the directory name and in the pop up menu,
select Recalc List File and then Create with files in Directory. If necessary,
modify the new recalculation list before processing data.

Click
|

il MS Data F eview - [Plot Chromatograms and Spectia]

| File Chromatogram  Spectrum  Spectrum List Search  Integrate  Preferences  Wiew
e NEE | PTREIS | @
W) | AT ES

1200sps ;I Descriptors for calbd-3-01.5M5
Examplesz s TIC

t anuals i lonization Off [1]

methods Zy_ 200450 [2.4)

MSGLOG =
399 05315:404 (3
MSTutorial 2 299 )

o == — Fa_ 402.0:315:404 (3]
dd Files in Directary & codeine-ds: 377.0 [Merged)
| A" codeige-d: Quall 237.0
R e R a T vt L

Replace with Files in Directaory

[ erged)
= Add Files in Directary. ..
..... [3 160_NG.S ; 2340
----- [3 20_NG. 5ok 330
LG 4 morphine-d3: 432.0 [Merged)
----- @ 40_MG.SMS ™ morphine-d3: Quall 417.0

The Sample Types shown in the Plots Descriptors pane are of the type specified
by the RecalcList. The Sample Type shown in the Tree view is the same Sample
Type as when the file was previously processed. The Sample Type in the Plots
Descriptors pane may be different from the one in the Tree view.

115



Building a Recalculation List for Calibration

Another way to create a new recalculation list is to click the sample/recalc list

button in the MS Workstation Toolbar and select new...RecalcList. An
empty Recalculation List is opened in the Automation File Editor. Enter the file
names for the data files at each concentration level and associate them with the
calibration level for example calibration level 1, 2, 3, etc.

Add File Names and Levels to the RecalcList File
Table

i RecalcList: abe.rel

=1ol=|

Recalc =
Notes A“‘“'ﬂ Add

crhwarianwsimstutonalsh10_ng.sms  ALLMIXAONG i 11 WIEliZ o) It |

Analyziz -

al. Ini
level I-

‘ Data File Sample Name Sample Type

el Delste
Werification

Baseline - Fill Dgwn |
Print Calio

Mew Calib Block ™ Defauls... |
LI _| 3 Actions. . |

Begin | Susgendl Hesumel

[-=3 B -0 E5, 0 I N FN

[RNRNEY|

w

Put the cursor in the Data File field of Row 1. Click Add and then click Browse.
The Open Data File Dialog opens. You can also use drag and drop to add files
from MS Explorer™. When a group of files are selected in MS Explorer and
dragged to the Automation File Editor, the cursor should be on the first file. The
files are added to the Recalc List in the order displayed in Explorer. NOTE: If you
have Windows 2000, the order is not predictable.

Select the directory path and data file for calibration level 1. Select Sample Type
and select Calibration. Then click in the Cal. Level field and enter 1. (NOTE in
the figure above that Calibration Level 1 is identified as the 10.000 ng/mL
concentration.)

Use the same procedure to enter the name and calibration level for the other
calibration files. To assure that calibration data are cleared before calculations,
highlight the first Row of the list, click Insert and select New Calibration Block in
the SampleList field. The following is an example.

i RecalcList: abc.rcl : -0 x]

! Cal | , . | Recalc
Data File Sample Name Sample Type level Inj. Notes utoLA |

_2 cheananwsimsiutonalsT0_ng.eme  ALLMIXAONG Calibration - Ll nihe M

_3 chwarianwsmstutanialsh20_ngame  ALLMIK/20NG Calibration - 21 hone o Delete |

I chwananwsmstutnialshd0_ngsms | ALLMIX/4ING Calibration - N Hiohe hin FilDawn |
B | chwaranwsbmstutorials\ 120 ng.sme  ALLMEGT20NG Calibration - 4{ 1 fihe: har

_5 = Defaults.. |

Use the menu command File >Save to save the RecalcList. Click File >Exit to
close the Automation File Editor. You will return to the Process/Review
RecalcList Dialog in MS Data Review.
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Process the Calibration Files

Processing searches, tests, integrates and quantitates samples in a
Recalculation List. Method Builder and Automation File Editor should be

closed for best operation. Open Process Data with the ﬁ icon and load the
desired method and recalculation list (use the Recent or Browse buttons).

11 MS Data Review - [Process Data] Q@@
T File  Chromatogram Spectrum Spectrum List Search Integrate Preferences View ‘Window Help -8 x
na NIST AMois |
= o B ¥ ES | @)
Method File
’7|C:\ValianWS\DeYauItZUUUMSInlegrationvmlh Recent> | Bowse.. |  Edt. I‘

" Recalc List Fil

[cvananwsutonahel i Recent> | Biowse. |  Ed. ]‘

& ~|| DataFil

Data file Sample Type Sample Name | RS
1 New Calib Block
2 |ciwarianwsimstutorials\10_ng.sms Calibration, Level = 1 ALLMIXA1ONG Browse...
8 |ciwarianws\mstutorials\20_ng.sms Calibration, Level = 2 ALLMIX20NG K
4 |cwarianws\mstutorialsM0_ng.sms Calibration, Level =3 ALLMIXAA0NG el ing Rule:

TALLVIDU1 20NG | I Clear Calibration

5 & AllLines

g " Selected Lines
" Sample Types
I~ Calbration
I~ Veification
I~ Analysis
[~ Make Repots
I~ NoRecalculate
¥ Preview Reports
I~ AutoLink

Print
Process I

Help

Click Process. As the Data File list is processed, a message log is displayed at
the bottom of the window. The current line in the list is shown followed by the
word Processing until completed. The progress bar at the very bottom of the
window indicates how much of the processing for the current file is completed.

Review and Print Calibration Results

The results of any processing of a RecalcList are available for review after the
files are processed and any time the method is specified in the Process View.
The dialog gives access to several types of information. Here is a list of access
options and the data that can be viewed. To review these options, select a
method that has been processed and highlight a data file.
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The Process View Window

The Print Button has the following menu:

Sample Reports >

Compound Reports »

Calibration Block Reports  »
Calibration Curve Report

Summary Reports »

Chart Reports »

View Spooler File...
Report Preferences...

The print options use the report format stored in the selected data file. You can
choose to print or convert to ASCII format the Sample Report or the Compound
Report of the data file. You can also print the Calibration Curves report and the
Calibration Block Report of the Data file and also convert it to ASCII format.

To automatically view Calibration results in the Process View

1. Select the calibration reports in the Print Options Dialog in the Report
method.

Add a Print Calibration line after the last calibration file in the relcalc list.

Enable Make Reports and Preview Reports to the right of the relcalc list in
the process view.

4. Process the recalc list.

The reports are displayed after the processing finishes.

Selecting the final choice on the Print menu list opens the Report Preferences
window which has options for the report format.

Report Preferences x|
Chro. Colors | Chio. Axes I Fonts I Spooler
Spectra Repaorts | Spectra Plots I Spectra Calars
Spectra Axes Chio. Reports I Chro. Markers

— Huorizontal & — Wertizal A
¥ Show Harz Axis ¥ Shaw Vet Ais
— Majar Ticks — Major Ticks

© Mone € Inside
& Outside  Cross

C None £ Inside
& Dutside ¢ Cross

— Minor Ticks

" Mone O Inside
' Dutside " Cross

— Minor Ticks
© Hone € Inside

& Qutside © Cross

 Minor Tick Count

— Minor Tick Count

4 4
~g g
Help | Rezet ta System Defaultz |

Reset All to System Defaults | oK I

Cancel |

After processing calibration files, the data points are added to the Calibration
Block of the data handling method. You can examine or print the calibration
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curves by selecting the Calibration Curve report. This opens a Print Preview
screen for the calibration curves. The number of calibration curves per page is
specified in Print Options in the report method. Use the Next/Previous Page

== . . . .
buttons —|—| to examine other curves. Click and drag in the display to
expand the screen for better viewing, or click the Print Page or Print Report

buttons %l %l to send a copy to your printer.
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It is possible to print the Calibration Block Report or convert it to an ASCII format
file. This is a compact text-only report showing many of the details of the
calibration.

Examine Results for Each Compound

After processing a recalculation list, choose to see the detailed results for
individual compounds in each data file. Double click on any of the data files listed
in the Process View. This brings up the View Results view of MS Data Review.

This window can also be accessed with the MS Data Review toolbar icon .
Refer to the Results View online help for more information.
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Results List

This display area lists all of the results for the compounds in each data file in the
recalculation list. Each compound can be selected to give detailed information
about the results of that compound in the lower four windows:

Compound Information Panes

There are six compound information panes. Select which to display in the
Results View Preference dialog.

Compound Report - Upper left: Displays the Compound Report of the selected
compound result. Its contents are specified in the method.

Calibration Curves - Upper right: Displays the Calibration curve of the selected
compound of the highlighted result in the calibration curve.

Integration - Lower left: Displays the Quantitation lon Plot and baseline and
shows integration information.

Spectrum - Lower right: Compares the actual spectrum to the reference
spectrum, and shows the difference spectrum.

Results View Control Buttons

Click the icon to maximize a Compound Information Pane.
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Edit Process
MNext Previous
[T =
.-;:q-ﬂ-': a :*E::- N _’ ‘ ‘/
Load SawvelDiscard
Print Preferences

Edit opens the section of the compound table for the target compound that is
currently on display. This is the compound table in the method that was used for
processing the recalculation file. The section of the table for that compound can
then be edited.

Process opens the process data window.
Next and Previous opens results for other Target Compounds in the file.
Load offers two options:

e Load a data file, replot the file using a range of ions, the RIC
(Reconstructed lon Chromatogram), or plot the ionization time.

e Load arecalculation list

Save/Discard click to open a window to Process or Discard changes.

Unprocessed Changes @

4-Chloroaniline
Unprocessed time event changes have been made.

Do you want to process them?

Discard Cancel

Preferences opens a tabbed dialog for viewing results:

Results View Preferences

Campaund and Peak Fizsults | Riesus List Calumns - Display Corfiguration |

~Panes to Displ

[Compound Frepert =l [ Cafbration Curves =]

[ ntegration Chromatogram =l [ spectia Prots

~Integration Chromatogram
¥ Peak Sizes
I~ Peak Evert Info
™ TIC Plot

Integration Chiomatogram
TIC Chiomatogram
Calbration Curves

™ Qualifier Plats Help
Defaults
[ = ] Cancel |

The three tabbed dialogs are

e Compound and Peak Results select the file and result types to display
and sort.

o Display Configuration select the panes to display and their location

e Results List Columns select the columns to display in the Results List
Pane.
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The following screen shot displays some of the fields that can be displayed.

Results View Preferences @

Compound and Peak Results Results List Columns I Display Configuration |

Columns to Display
Choose from: Selected:

Library A I Status A~
Match Prob. Result Type

Match Result Area

Match Type Amount/RF
Multiplier Coeff. Det.[r2)
Peak Reject DevZ-Amount
Peak Type DevZ%-Curve
Peak Width IS % Dev
Peak Width Spec. b Amount Units
Quan lons Conc./IS Ratio

R. Match Defaults Peak/IS Ratio
Result # v Peak/1S % v

Help Column Help ’

oK I Cancel

View and Edit Calibration Results
[ Calibration Curve -codeine |

Frint... | Frint Al .. | Export... I Owverday.. | Faint Infa... | LCoefficients. ..
opiates1.mth: 2000.40: codeine
Internal Standard Analysis
Curve Fit: Linear, Crigin: lgnare, Weight: Mone
Resp. Fact. RSD: 4.363%, Coeff Det.(r2): 0.997224
y= +1.0037x-0.0329
Replicates 2 2 2 2 2

P | -1

; 3

2 2. a

iS 1.5 7

i

£ 1.8 1

; :

E 0.5 .

%3 0,545

d. .5 1.0 "5 20 25
Amaunt £ Amt Std.

Peak Name: I Z codeine jlj' Exact View

Origin Paint: Ilgnole 'I [T W4 Cursar % Linear Eevert I
Regression: INone YI LT . Log Cancel I

View Calibration Curve data in the Results view of MS Data Review or click the
View Curves button in the Compound Table dialog in Method Builder.

The calibration curve for the first compound in the Compound Table is displayed.
Notice that the fitting options chosen when the Compound Table was built are
defaults for the display (for example, Linear Fit, Ignore Origin Point). In this
example, the linear fit equation for codeine is shown above the plot field. The
effect of other choices for Origin and Curve Fit options may be tested in this
dialog and changes will be shown in the fit equation and the Correlation
Coefficient.

Curve Fit Type: I 'I ™ Curve Only ’ert T}lpe—‘ &I
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NOTE that for most well behaved species analyzed by LC/MS and GC/MS, the
default values provide the simplest route to good quantitation results.

Clicking on the up/down arrows in the Peak Name field will display the curves for
the other compounds in the Compound Table. If you have changed the fit
options, you will be asked whether you wish to save the new curve equations and
parameters to the method.

Double-clicking on one of the data points in the curve will display the Point Info
dialog below the Calibration Curve dialog. Clicking on the box Exclude Selected
Point from Calculation causes the calibration curve to be recalculated without
the excluded point.

i Point Information I
— Select Point

Lewvel; I?E Replicate; IT_E MHest | F'leviousl 21epz. at level B
™ Exclude Selected Paint from Calculatiore oK |

—File: :hwariarwshopiatescalbd-3-01 zms
Amount: 5000, 0000 Feak Size: 328364 Deviation: -2.80%

Print Compound Repart |

Points may also be excluded from the calculations by right clicking on the
selected data points in the plot. This is a toggle function. Right clicking on an
excluded point will include it again. Calibration data points that have been
modified in manual integration are marked with a vertical cross.

Creating and Printing Custom Reports

A wide variety of custom reports may be specified in the Custom MS Report
Editor application, which allows selection of both graphical and text fields in

Calibration Summary, Sample, Unknown and Individual Compound Reports.
Refer to “Custom MS Reports”.

Edit the Calibration Method

If data points are missing, failed, or poorly integrated after the initial calibration,
the Data Handling Method should be revised until good calibration data are
achieved. After doing this the analyst is confident in the results.

The target compound integration, identification, and calibration method sections
can be accessed from the Process Data view by clicking on the Edit button on
the line where the method file is listed. Open the compound table and double
click on the target compound that is to be edited. Select the Integration tab. Or,
make changes in the Results View.

NOTE: If method changes are made in Method Builder, the Recalc List must be
reprocessed in the Process View with the modified method.
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Changing Compound Integration Parameters

Compound Attributes | Buan lons I Calculations Irtegration | |dentification | Fiel. Spectum
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Change the integration parameters and press the Integrate button to integrate
the component with the new parameters. The peak will be integrated and the
new baseline and area count will be shown as in the above figure.

If you are satisfied with the results, you can choose to save the adjusted data
handling method with the File...Save command from the method builder toolbar
or to another method file using the File... Save As command. If you exit the
screen without saving, you will be reminded to save the modified parameters.

Method Builder H|

& Save changes bo best. mth?

Mo | Cancel |

Interactively Adding/Adjusting Integration Time Events

Time events are integration parameters entered into the method that can be
added interactively (as shown here) or entered directly into the time events table.
Additionally, you can interact with the peak events by clicking and dragging on
peak starts and stops and add peaks if integration failed to detect a minor
component.

To add a time event, right click in the Time Events window below the
chromatogram plot.
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In the example above, the Add Forced Peak event was selected. The time event
can be moved and sized by using the mouse.

NOTE: Use Forced Peak events with caution. Retention times and other peak
attributes may vary from file to file.

Right click the time event and you can choose to delete the event or to edit the
event directly in the data file method.

Edit Time Event
Delete Time Event

Press the Integrate button to integrate the compound with the updated time
event. Results will be updated on the screen display.
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Process the Sample Files

After processing the calibration files and editing the method so analytes of
several different levels are integrated properly, quantitate the samples. After
acquiring the data in System Control, reprocess and examine the data files in
MS Data Review. Use the recalculation list you created for the calibration
samples and add the analysis samples from the Process Data view in MS Data
Review. Click Browse to find the recalculation list file then click Edit to open it.
Add the analysis samples to the recalculation list using “Build a SampleList to
Acquire Calibration Files”. After selecting the file, select either Analysis or
Verification sample type.

Data File ‘ Sample Hame Sample Type IE\?L:I Inj. F:ﬁ;i:::: AutoLink [JIQSI

1 | chaat_testhext_stds20_ng.sms RDE Analysis none rone
_2 cheat_testhext_stdhd_ng.sms RDBE 4 none nane
_3 chaat_testhext_stdWB0_ng.sms RDEB none rone
_4 cohaat_testhext_stdi120_ng.sms RDBE none nane
E chaat_testhext_stdW160_ng.sms RDEB none rone
| &
7
| &
| 3

10

From the Process Data view in MS Data Review, click Browse to find the Data
Handling Method file and Edit to open it. Click Calculations Setup. To report
Missing or Failed target compound peaks, click the option.

After the Data Handling Method and the Recalc List are loaded in the Process
Data view and edited if necessary, click Process.

Method Fil

ﬁc WaranwWSiOpiates\OpietesT mih e o = |
FRiecalc List Fil
ﬁc WaranWS\Opiates\Opiste. ACL Reoanis | Bowse. [[ Ea I|
=] - Data Fi
pata File Sample Type Sample MName | Recent>
1 Meswr Calib Block
2 |ciwarianws\opiatesical24-3-01.sms Calibration, Level = 1 cal2 Browse.

2]

ciwarianws\opiatesical24-8-01001.sms Calibration, Level = 1 cal2
ciWwarianws\opiatesical34-8-01.sms Calibration, Level = 2 cald
ciwarianws\opiatesical34-8-01001.sms Calibration, Level = 2 cald
ciwarianws\opiatesicaldd-8-01.sms Calibration, Level = 3 cald
ciwarianws\opiatesicald4-9-01001.sms Calibration, Level = 3 cald

a Rul
& Al Lines
 Selected Lines

=

"

o

" Sample Types

~

8 |ciwarianwe\opiatestcalsd-8-01.sms Calibration, Level = 4 cals I | el retior
9 |ciwarianwstopiatesical54-9-01001 sms Calibration, Level = 4 cal5 I= [tz
18 |cwarianws\opiatesicalfid-9-01.sms Calibration, Level = 5 calg I [ Erizaiorn

If you have already processed the Calibration files, you could delete the New
Calibration Block entry and the Calibration files before Processing the RecalcList
but this is not necessary.

When you are ready to run real samples, you should always run some calibration
samples that are within the range of the expected levels of the analytes in the
samples. If you are satisfied that the method is linear, you may not feel it
necessary to run calibration samples at multiple levels every time you run real
samples.
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Review and Print Quantitation Results

See “Review and Print Calibration Results”. Select a file in the Process View and
double click it to examine the results. If multiple files are listed and you want to
look at the results for a single file, click Load on the lower left side of the Results
View to load the file.

Results List Pane File Summary

The first level of results reporting is a summary that has the results for the Target
Compounds in the upper part of the table and results for Unknowns or
Tentatively Identified Compounds are in the lower part.

|| Data File [ RT min) ] -] Peak Mame [ ] st | 0] ResulkType | Aea ] Amount [ ]
cal24-8-01.5M5 EEET codeine-dB 5 Identified 110306 2000
0al24-3-0.5M5 7.023 | morphine-d3 5 Identified 107425 2000
£al24-3-.5M5 7534 | B-MaM-d3 5 Identified 8875 20.00
cal?4-3-01.5M5 E.181 | dihydiocodone EATAS tizzing a a
cal24-3-0.5M5 EE36 | codsine Identified 12833 2891
cal24-3-01.5M5 £.853 | hydiocodsine MY izzing 1] 1]
£al24-3-.5M5 7.038 | morphine Identified 13024 1846
cal?4-3-01.5M5 7.038  noicodeine bt tizzing a a
cal24-9-01.5M5 7117 | hydiomorphone oMY Missing 1] 1]
0al24-9-01.5M8 7.561 | B-MAM niz Fail=d 2E06 M,
cal24-3-01.5M5 7.684 | owycodone MY izzing 1] 1]
cal24-3-01.5M5 7.744 | owymorphone = MY tizzing 1] 1]
cal24-3-.5M5 2907 | Mo Search Unknown 154310 154310
cal24-3-01.5M5 4696 | MNoSearch Urknown 795487 795487
cal24-3-01.5M5 4.916 | Mo Search Urknown 533959 533359
cal2d-3-01.5M5 4998 | Mo Search Urknown 1.21Ee+E 1216193

The results that are displayed here have some target compounds present and
several others missing. One compound is listed as Failed. This is due to the
criteria set in the method where certain qualifier ions had to have a defined area
response relative to the quantitation ion. View Integration parameters and results
for each compound by selecting the compound in the Results List Pane.

NOTE: You can change the sorting of the internal standards using the menu
command Preferences >Results View and clicking the Compound and Peak
Results Tab.

Reviewing Individual Compound Results

Review detailed results of individual target compounds and unknowns by
selecting the entry in the Results List Pane. Refer to “Review and Print
Calibration Results” for details on the Results Window and “Edit the Calibration
Method” for changing the integration parameters.

Manual Integration of Target Compounds

Less than optimal peak event assignments can occur for the following reasons:
e data handling parameters not optimized
e Co- elution of two or more peaks
e Poor peak shape

Individual peak events can be moved and reintegrated or a new integration
baseline can be drawn with the cursor while holding down the “I” key. In addition,
adjust the Compound Table parameters for each compound and reintegrate
using Edit Method.
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Do manual integration in the Integration Pane of MS Data Review. Compound
specific Timed Events can be added using the Interactive Timed Events Bar

below the chromatogram. Log

Target Compound. Click this

Interactively Moving Peak Events

button to maximize the Integration Pane.

ltha data file of interest and click the name of the

kCountg] 6050 marphine, smpla.SM3, FILTERED -
] Star] End
1 Search Fearch -
2.5 B
a3 Stad End
Jintegratio |egratian:
(@ s :
1.4 3
0.5 3
0. o 3
6.975 7.000 7.025 7.0s0 7075 7.100 7128 .
minutes
Time Right Click to Add/Edit Time Events. Count: O
Events

Some events, such as Peak Start, can be moved. The cursor changes to a {ﬂ?
symbol. Click and drag the event to a new position.

kCounts] B7a7 morphing, smpla SMS, FILTERED =
E Star End
1 Search A Bearch -
2.7 3
o Stan End
Jintegratio Infegration
a = : : =
] New integration ;
00{ o] :
6.975 7.000 7.025 7.050 7.075 7.100 7.125 )
minutes
Time Right Click to Add/Edit Tirme Everts. Count: 0
Events

After you, position the event, the peak is reintegrated automatically and the listing

reflects the change.

|-| _DataFile | AT [min) ] I | Pesk Mame | | st | || Result Type | Area I Amount 1| |
smplaSM5 6.658 | codeine-db S |dentified 79130 2000
smplaSM5 7.021 | morphine-d3 S |dentified 7EN3 2000
smplaSMS 7631 | E-Ma-d3 KEZ Failed 3283 20.00
smplaSM5 B.181 | dihydrocodone HMY Mizsing a a
smplaSM5 B.B93 | codeine |dentified 4044 160.1
smpla SM5 £.859 | hydrocodeine X MY Mizsing 1] 1]
smplaSMS 7.031  marphine u |dentified E737 35.00
smplaSM5 7.098 | norcodeine HMY Mizsing a a
smplaSM5 7117 | hydromarphone HMY Mizsing a a
smplaSM5 7505 | B-MaAM HMY Mizsing a a
smplaSM5 7.684 | oxycodone HMY Mizsing a a
smplaSM5 7.744 | omymorphone HMY Mizsing a a

Compound tagged with a “U” (user defined baseline)
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Reintegrating after moving an event changes the results. Reintegrating a moved
peak event in a Calibration file recalculates the corresponding results of all
Analysis and Verification files in a RecalcList. Reprocessing after a method
change clears the manual integration events. Changes made in the Results view
are temporary unless you save them to the files. When changes that have been
made to calibration results are saved, the calibration curve that is stored in the
method is updated in addition to the results in the data file. If you reprocess the
files in a view other than the Results view, your manual changes are overwritten.

Interactively Adding/Adjusting Method Time Event Parameters

Method Time Events are changed in the Results Window as they were changed
in the method. Refer to “Interactively Adding/Adjusting Integration Time Events”.

Changing Method Integration Parameters

Adjust integration parameters for unknowns from the Calculations Setup dialog
by clicking Edit in the Results view.

M Calculations Setup @

@ |
General

Noise Type: > ¥ Report Missing Peaks
Measurement Type: IAlea 'I ¥ Report Unknown Peaks
™ Nommalize Results
Calibration Type: IlnlernalStd vl

[~ Ignore Calibration Data

. : in.: 0.0
Unretained Pk Time (min.): |0.000 ™ Scale &ir Flow Samples

r— Compound Confirmation Criteria

lon Ratio Type: IAbsoluke 'I
Qualifier Integration: IQuanIon Pts 'I

RRT % Tolerance (+/: {0.0 B [~ Confirm RRT %

Report Outliers As: IFaiIed vi [~ Confirm S/N Threshold

- Chromatogram Processing

r Chromatogram Integration————————— - Tentative Identification
Quan lon: IF"C :l' I~ Library Search Unknown Peaks
Scan Function Channels:  Merged Search Parameters... |
Filter Chromatogram... |
’ rReporting Threshold————
- @« Al
Time Events Table... I o e P ,@
rRF ToUse r-1
" Nearest Intemal Std BNE T ;l
" Nearest Pure Intemal Std ¢ LagestN Pks: 20 =)
% Absolute: FW ¥ Exclude Duplicates
Save | Cancel I Defaults | Restore |

Click Integrate Parameters.
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Integration Parameters

Integration Method
Peak Width [sec): Im ;| Tangent %: 10 ;|
Slope Sensitivity (SN); |20 = Peak Size Reject [counts); [2000 =
oK Cancel I Defaults I

After making your changes, click OK. Press Save to close the Calculations Setup
dialog and process the file with the new parameters. The displayed results are

updated.

Improving Integration

If data points are Missing, Failed or poorly integrated, revise the Data Handling
Method. Or manually integrate individual data files from MS Data Review. Refer
to “Changing Compound Integration Parameters” and “Interactively
Adding/Adjusting Integration Time Events”. Also, refer to “Guidelines for
Optimizing Integration Parameters”.

Choosing and Editing Standard Reports

Varian MS Workstation several Standard Reports you can add to the MS Data
Handling method. This is discussed in detail in “Generation of Standard MS

Reports”.

5 Method Builder - [Opiates mth]

™) Fie Edit Wiew Window Help

h@ﬁuwﬂ i 17 O e R I =T R N R T e i =
B

Dpiates mth
-[§ Method Notes
-1 2000 Mass Spec - Address 40
=T 2000 Mass Spec Cantiol
P T MS Method Editar
£ T Channel 1=M5 Data
=487 Standard M5 Reports
i Print Options
i Results Famat
L@ Chiomatogram Format
= Compound Reports
= Calibration Block Report Format
5 Summary Report Format
MS Data Handling
=] Caleulations Setup
L] Compound Table
* B Results Treatment
-7 3900 GL - Addhess 44
-7 3800 GC Control
% Autosampler
Sample Delivery
Injector
Flow/Pressure
Column Oven
Detector
Olutput
¥, Data Acauisttion

L

Select the report(s) to be generated here,

i~ Single-Hun Reports
- Sample Repot————————————————
¥ Printed S ample Feport

™ ASCI Sample Report

Title # Header...
ErevieriSample Beport.

i Compound Report
¥ Printed Compound Feparts
¥ Ainalysis Samples

¥ Weification Samples

¥ Calibration Samples

Title # Header
EreviewEampautd Fepat.

Mo Data File Selected for Preview

Select Data File for Preview. ..

Printaut Secheduling

W Buppress Printout an Inizctions

™ Printed

- Multi-Run [Block] Repots———————————————
- Calibration Reports

™ ASCIl Block Report
™ Printed Curve Report

Black Report

 Summaty Reports—————————
™ Print Summary Report
¥ A5CI Surmary Report
I™ Fiint Control Charls
I~ ASCIl Cantrol Charts

~A3CI Reports

 Use Regional Settings List Separator
# Use Tab Character
" Use Space Character

Column Separator

4 Copies to Print [all reports]: 1 3:

# Decimal Digits far Amount: 23

Diefaults

Restare I




Compound Tables

The Compound Table is part of the data handling method. Create and edit using
Method Builder. In the Compound Table select the files for automatic
quantitation, build a compound list, and import an existing compound list. The
Compound List is a Spectrum List used to build a new compound table, or add
compounds to an existing Compound Table.

To build a Compound Table:

1. Open an existing method or create a new method containing a MS Data
Handling Section.

2. Select a data file containing the target compounds. You can build a
compound table from different data files and standard sets.

3. Build a Compound List from the selected data file and optionally library
search the entries to identify them.

Import the Compound List to the Compound Table.

Optimize the compound data handling settings for each compound, such as
Integration, Identification, and Calibration Levels.

6. If you are doing internal standards calculations, specify which compounds
are the internal standards and which compounds will be quantitated.

Build Compound/Spectra List

In Method Builder, open a new method or one you want to edit. The method must
have a Data Handling Section. To do so click File>Add Post-run processing in
the method builder menu. From the Compound Table section in the Data
Handling section load a data file that contains the target compounds at a mid-
range concentration by clicking Select Data File. Select the required data file
from the Select Centroid MS File window.

After selecting the data file, build the Compound Table by clicking the Build
Compound List. This launches MS Data Review so that clicking chromatogram
exports the spectra to a Spectrum List with the same name as the data file, or to
an existing spectrum list.

Click each peak that you wish to add to the compound table. The spectra of the
peaks are exported to the active Spectrum List. You can plot specific ions,
expand the vertical or horizontal scale, or zoom the chromatogram to highlight
specific compounds. If working with multi-channel data files, you can display a
chromatogram for each channel and select the peaks of interest for each plot.
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B Plot Chromatograms and Spectra M=l || Spectium List - C:\Varian —[of x|

e ——
Al o] Al B S| AR B g _Iilﬂlﬁl_l_l_l_l_lﬁlilﬁlﬁllhwmﬁmﬂ
MCounts] Chan: 1 120_MG.SMS 2000 CENTROID Ra - Index | Name [ ] cAS No. | Formula
{Chan: 1 1 7.317 min. Scan: 542 Chan: 1 0 Mone Mone
1.6 4 2 7.6158 min. Scan: 564 Chan: 1... 0 Mone Mone
E ] 3 7.762 min. Scan: 575 Chan: 1. O lone Mone
E 4 7.979 min. Scan: 591 Chan: 1... 0 Mone Mone
] a 8.125 min. Scan: 602 Chan: 1 0 Mone Mone
1.25 - 6 8.478 min. Scan: 628 Chan: 1 0 MHaone MHaone
E 7 8.734 min. Scan: 647 Chan: 1 ... O Mone Mone
1004
[
i — —
q 8.734 min. Scan: 847 Chan: 1 lon: 159 us RIC: 900239[0[x]
050 BP 225 (96522=100%) 7 in List File 120_ng.msp 120_NG.SMS
E 100% 75 E
E 9EE22
3 ] 75%] 27 1
025 s i 63566
E i EF 18
50% 40715 = R
] 1 47 g2 36628 38387
0003 jo9039 29854
b T I T T T I . 25% q
725 7a0 775 a.00 g.25 a.a0 a.75 E|
minutes E | | “ ‘ |
gl  El HIJIH Channels: 1 0% L A I i
Scans 537 556 574 523 630 648 I T T T T
al 100 150 20 250
ﬂﬂlzlﬂ il OFF JﬂJI— § lons: I:l E\:qmred Range  miz

Library search the added spectra by clicking Search >Library Search a

o
Spectrum List, clicking the El icon or search each entry individually by
o
clicking the 221 jcon. Select the library search parameters and click Search.
Each entry in the Spectrum list is searched against the NIST Library Search and
the best match is displayed in the Spectrum List. If no library entries exceed the
Threshold value there is No Match for that compound.

[ Spectrum List - C:\WarianW 5 \MS5T utorials\120_NG.msp

EI +| | B{' BI= %I BEl Al 2 |6.‘,‘v Best Match for Entry 2 of 7 in 120_NG.msp *** Close MS Data Review to return to Method

In... | Name [M...[ CAS No. | Formula | Match Name [R.|F. |[[Search |7 615 min_Scan: 564 Chan 1 lon: 202 us RIC: 750609
1| 7.317 min. Scan: 54... Hone Nune Phenal, 2 4-dimethyl- 928 |92 ) 100%3 5
7 515 min m is(2-chlo ) 0% 1‘“]‘393 26817
3 7.762 min. Scan: 57 Nnne Nnne Phenal, 2 4-dichlora- 916 892 e il _
4 | 7.579 min. Scan: 59 IJ Mone Mone Benzene, 1.23tric. . 934 | 932 ||| Match Bis(2-chloroethyl) ethe
5 8125 min. Scan: 60.. 0 | None None Azulene 943 |43 ||| 100%3 27 P
G 0478 min. Scan:62.. 0 Mane Maone p-Chloroaniline 917 | 909 80%3 365 ETW 9
7 8.734 min. Scan: 64... |0 Mone Mone 1,3-Butadiene, 1,1, 926 922 e In | |
100% ]
0% .|. : L
o DUET T T ks
R.Match §95, F.Msatch. 774 J\cquwred I%ange
Il Library Search a Spect -0 _| il Plot Chromatograms ana ) B
.
o +|m|a| Az @] |Match]nf?4lanntly1fmm12[l NG|| B B e e | B
0/ Hame [RIFI M c.. [[Fo2flSearch [ 7.317 min. Sean 542 MCountsd Chan: 1 120_NG. SWE| 2000 CENTROID RAWY
1 Phenol,2,.. 9.9.1.10. C8 100% 1 1264C
2 |Phenol,3,.. 9.9.1.95. ca—|f| 50% 34 551‘* E
3 Phenol,3,.. 8.9.1.10. CA. oesd Il 1.004
3 Phenol 25 s 1 o5 on ||k | Phenl s Eomety o 18 o=
5 Phendl,2,.. |9.9.1.10.. C&. 100%3 77 e
&  Phenol,2.. 8.9. 1.52. C 50% 20 9 2]
7  Phenol,3,.. 9.9.1.95._ ©8 e P | 255
8 | Phenol,3,.. 8.8.1.10. C8 o 0.005 x . : . . .
9 Phenol, 2,... 8. 8. 1.10.. C8. 100% 3 L 725 750 775 B8O 825 850 875
10 Phenol,3,.. B.8.1.95. C8 L _ T
1 Phenol,2,. 8.8 1.52. C& T R ]. P o su ol
12/ Phenol, 2,... 18..8./1..95... C8x 7 100
4 | L|J R Mater 25, F Riaten’ 328 mrz A Jpla | OFF ] p|ElTS )| lons:

After the library search is done, the Spectrum List entry can be updated with the

Search Result. Update compounds individually using the Update Current
(=]

Search with Match 22 jcon or as an entire list using the Update all Searches
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L
with Matches |§I icon. The Library Search Information is transferred to the
Spectrum list entry fields.

Do an individual library search on compounds that do not have a satisfactory
match or if the wrong isomer was matched. The spectrum list entry can be
updated with the desired match. After adding the target compounds to the
spectrum list, close the MS Data Review window to return to Method Builder.

Import Compound/Spectrum List

After creating a Compound List (Spectrum List), either from the Build
Compound List dialog or from MS Data Review, you can import it to the
Compound Table.

To Import a Compound List, click Import Compound List in the Compound
Table window. Select the required compound list. You can exclude any
compound from the compound table. You can quickly select recently used
Spectrum Lists using Recent Files.

The Compounds in the Compound list are added to the Compound Table, below
previous entries. Import several Compound Lists to build a larger Compound
Table. All Compound Spectral Attributes are imported from the Compound List,
but all of the Integration, Identification, and Calculation settings are the default
values. The compound attributes must be edited to complete the Compound
Table.

Modify Compound Table Entries

Double-click the compound you wish to edit in the Compound Table. A tabbed
dialog appears. Select each tab and set the integration, identification, and
information parameters.

An easy way to modify common settings, such as calibration levels or integration
settings is to change the attributes of the first compound, close the tabbed dialog
to return to the Compound Table display, click on the desired column headers,
and then click Fill Down.

Manually Adding Compounds to a Compound Table

Some compounds (such as deuterated internal standards) may not be found in
the NIST library or in other libraries. Add a compound to the peak table by
acquiring a data file from a pure reference standard of known quantity.

Open the compound table and load the data file. Click Add. A line is added with
a retention time just after the retention time of the last peak in the table and RIC
(Reconstructed lon Chromatogram) for the quantitation ion.
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ion | Identification | Bef S

Bet 18] © diD | Quanion | L i I
£.634 codeine 371.0.CM Linear, lgnor, 5 0.07,':8.0,5:20 0.08, Spec 371.0,234.0, 343
7.033 marphine 4290, CM Linear, lgnor, § 008, 8.0, 5:20 0.08 Spec 414.0, 4230, 401
7.550 L] 3410, 1 Lya Spec 340.0, 356.0, 324

=

@ No Inteial Standard in Compound Table. At least one compound doss not have a Refsrence Spectum Continue

Arpway?

Data File Name: C:AVariariwS'Opiateshsmp] SMS Select Data File
Buid Compound List_ | Import Compomer B2 | E¥pay Campound Lst | Pt |

View Curves | Sot aed | It | Defte | FilDown | Bestore |
N -

Double-click the line and go to the attributes tab. Find the peak of the new
compound and select it. The retention time and spectrum are entered. Enter the
name of the compound and designate it as an internal standard, if appropriate. If
the compound is not as internal standard, select the internal standard to use.

Compound Attributes | @uenions | Calcuations | Integistion | ldentficaton | Fef. Spectum |
‘ 7560  Cropd 7.560 | | RIC. C:M | | Linear, lgnor, 1 ‘ | nzs,w-4n,s-:| | 0.20, Spec ‘ | |
MCounts]  RIC Mergedmpl.SMS 2000 3 Sample ]
E| CENTROID RAMY 3 B.654 min. Scan: 834 200:450 lon: 212 us
1004 E 100% 297 377 E
07ed 75?; 45p20 45p57
0.5 i 6 E
0259 : I 2Hpd 1
F 3 50%] qado
0.0 3 ] 286
E E o] 11287
65 66 67 68 63 e ]
) minutes ] MJL ‘l ij l ﬂ
[ Seq?, apiates, Time: 2.00-7.40_ | 0% L A
I

Scans ' 811 82 8h g7 ! R A=

4 T 3 1] Acquired Range  miéz

i Compaound Attribut

~Compaund Typ

Retention Time [min) 5.653 © |ntemnal Standard W Active

& Analyte ™ Relative Retention Time
I™ Reference Peak

A4S Number: 1Stalse | |

Group Name: | |

Compound Name:

Erevious | Hest LCloge | Bestore |
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After you leave the Compound Attribute Tab, a message appears asking to
update the retention time to the retention time of your peak. Click Yes.

Method Builder E

& Put reference spectrum and base quan ion in method for time B.6537

Then you will be asked to put the reference spectrum and base quan ion in the
method for that retention time. Click Yes again.

The information is automatically entered. Add other compounds manually or by
importing a spectrum list and entering calibration information. Click Sort at the
bottom of the compound table to arrange the peaks in retention time order.
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Quantitation Method

Overview

MS Data Handling Methods contain all parameters needed to process a data file
and obtain quantitative results.

All data handling method parameters in Method Builder have context sensitive
help.

Preparing Data Handling Method

After a Compound Table is built in the data handling method (page 131), the
method can be edited for calibration and analysis processing. The following
section explains each method section, and has suggestions for the settings to
use for different analyses.

Method Builder supports files collected in the *.sms and *.xms data formats. This
version supports Data files and data handling methods created by previous
software versions. Older format methods are automatically converted to the new
format when opened. However, quantitation results in the old format are not
compatible with the new software. They are deleted when old format data files
are opened. The results can be regenerated in the new format by reprocessing
the data file with the updated method.

Using a Calibration File to Review Data

To prepare the method for Calibration Processing, click Select File to open a File
Selection dialog. Select the same file that was used for adding peaks to the
Compound Table.

Calculations Setup Dialog

Structure of the Data Handling Method

The data handling method has several subsections:

ES M5 Data Handing
-] Calculations Setup
il Compound T able

. Rezults Treatment

The Calculations Setup dialog contains global parameters, which specify
calculations settings all compound table entries. For example, in this dialog you
choose internal standard, external standard, or area/height % calculations.

136



Additionally, detailed integration and reporting parameters are set in this section
for compounds not listed in the Compound Table (unknown peaks).

The Compound Table dialog is where all compound-specific quantitation
parameters are specified, viewed, and edited. Since mass spectrometric data
has too many compound-specific parameters to display on a table line or even in
a single full screen, related parameters are grouped into individual tabbed
dialogs for viewing and editing, along with chromatogram and spectrum displays
which provide graphical context. The Compound Table itself consists of non-
editable cells, which display the values of the key parameters in each group. This
allows users to view the key information for each compound at a glance, and to
access quickly the desired parameter groups to optimization for any compounds
in the table.

The Results Treatment dialog contains global parameters, which specify how
the calculated results are handled for all compound table entries. Separate fields
are used to specify treatment of Calibration, Analysis, and Verification samples.

Set the General Parameters in the Calculations Setup
Dialog

e 1
General

Noise Type: |Peak To Peak vI V' Report Missing Peaks
Measurement Type: |Area vi ¥ Repart Unknown Peaks
I~ Normalize Results
Calibration Type: |Intemal Std vi
[~ lgnore Calibration Data

i i in): |0.000
Unretained Pk Time [min.): I~ Scale Ai Flow Samples

~ Compound Confirmation Criteria

lon Ratio Type: m
Qualifier Integration: m
RRT % Tolerance [+/-): m [~ Confim RRT %
Report Dutliers &s: | Failed 'I I~ Confirm S/N Threshold

r— Chromatogram Processing

r Chromatogram Integration————  — Tentative [dentification

Quan lon: 'RIC j' [~ Library Search Unknown Peaks
Scan Function Channels:  Merged Search Parameters...

Eilter Chromatogram...

= —Reporting Threshold—————————
Integration Parameters...
& Al
Time Events Table...

L‘

" % of Largest Pk: 200

rRF ToUse

" %ofNearestStd:  |300 =
& Nearest Intemal Std I =

" Largest N Pks: 20

L.

" Nearest Pure Intemal Std
" Absolute: I"-UDU [V Exclude Duplicates
Defaults | Restore |

Select global parameters for processing the data file in General parameters. The
Chromatogram Processing area applies only to the non-Target Compound
Processing of the data file, in other words, the processing of unknown peaks. If
the Report Unknown Peaks checkbox is empty, these parameters are inactive.

Select Noise Type

Select the noise type:
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Moize Type: IPEEIk. To Peak TI

15

Meazurement Type: [Peak To Peak :

Refer to “RMS S/N Calculation” and “Determining Noise Values Interactively” for
a discussion of RMS noise. Peak-to-Peak noise is the simple uncorrected
variations in the baseline that are observed when one examines the baseline in
an expanded view:

k.itg peak noise

Refer to “Peak-to-Peak S/N Calculation” for more information.

Select Peak Area or Peak Height as the Measurement Type

Click to select Area or Height as the Measurement Type.

Meazurement Type: I.-i'-.re j

H]

Calibration Type: H eight

Peak area is used with LC/MS and GC/MS data files. Peak Height data is less
likely to result in a linear calibration curve, especially at higher concentrations.

Select Calibration Type
Select the Calibration Type.

Calibration Type: Internal Std 7|

nretained Pk Time [min.]:  JilEaElE]

Esternal Std .

%(None) - This calculation type allows Area percentage or Height percentage
processing of the chromatogram. No calibration data need to be acquired. When
the chromatogram is processed, the compound table is ignored and all peaks are
processed as unknowns. Their integrated areas are reported as a % of the total
area. When this option is selected, other options such as Report Missing or
Unknown Peaks are not applicable and are grayed out:

Internal Standard - You must designate at least one entry of the Compound
Table as an Internal Standard (in the Compound Attributes Tab Dialog). The
concentration of internal standard must be the same in all calibration samples.
For more information on internal standards, see “Internal Standard Quantitation”.

External Standard - You must have at least one component in the compound
table. See the explanation of “External Standard Quantitation”.
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Unretained Peak Time

The retention time in minutes of a compound not retained by the column. For
example, methane is not retained by most WCOT capillary columns. Use this
value to correct retention times of compounds that vary in manual runs. The data
system is not started at the same instant after injection. It is used for Relative
Retention Time calculations for all results when a compound is designated as a
Relative Retention Reference.

Report Missing Peaks

This option applies only to Analysis samples. Missing compounds are always
reported when Calibration and Verification Samples are processed, even when
Report Missing Peaks is not checked.

Report Unknown Peaks

If you do many Analysis samples, you can determine how to treat unknown
peaks while preparing for calibration processing. Check Report Unknown Peaks
to enable the Chromatogram Processing portion of the dialog.

Normalize Results

Check Normalize Results to report the calculated amounts of each analyte as
percent of the total. You must use internal or external calibration. See
“Normalization of Results”.

Ignore Calibration Data

Check Ignore Calibration Data to display the results as integrated area counts.

Scale Air Flow Samples

NOTE: This section is for the Saturn 2000 Model only. Use this option only for air
analysis when the optional flow-sensing module is installed. It is activated in
conjunction with the Special Applications section in MS Method Editor section
of Method Builder. In the following example, the total air volume is 200 mL

(20 mL/min x 10 min). If the flow sensor detected reductions in the flow during
the sampling process, checking Scale Air Flow Samples allows the correct
volume of the sample to be calculated.

|f_5 YOC.mth

&) Method Notes

-1 2000 Masz Spec - Address 40
EE 2000 b azx Spec Control

- T7 M5 Methad Editor

=T Channel 1=MS Data

- Standard M5 Reports
2 Print Options
% Results Format

s Chromatogram Farmat

Start End &nw :igh
min) | (min.) ass ass

m/2] m/z
FIL/MUL DEL&Y 050
15.00 45

Segment Description |Du§all0n lon —

de Preparation —}

None

air pollutants 0.50 200 El Auto Maone

EENENEE

IENENEN RN

|Lﬂ|J’h w ml-l

-

% Compound Reports
2+ Calibration Block Report Format
% Summary Feport Farmat

i ket] Calculations Setup
=] Compound Table
i k] Results Trestment
=¥ 3800 GC - Address 44
=% 3800 GC Control
;| Autosampler
H Sample Delivery

'Fl Injectar
F | Flow/Pressure

Add I Insert | [Telete | Detaults I Hestare | <5pec\aIApphcat\ons.b

Special Applications x|
Method Start Time: _:I minutes Profile Mode? [~
Flow-5ampling Segment Cancel
Flow Sampling? W Start Time: I'1 0.00 = juittes
End Time: I D.DU_.; minutes Defaults
Sample Flow Rate: 2D_,| rl/min Restore |
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lon Ratio Type

The choices are Absolute or Relative. Choosing Absolute allows a larger
window for the qualifier ion/quant ion ratio than Relative”. For example, for
compounds where the qualifier/ion to quant ion ratio was determined to be 30%
on a clean calibration standard and the window was 20%, choosing Absolute
passes all analytes with a qualifier to quant ion ratio ranging from 10 to 50%
(30% + 20%). If Relative was chosen, the acceptable range would be 24 to 36%
(30% + 6%) since 6% is 20% of 30%. Regulatory methods sometimes specify

whether absolute or relative limits are required to pass the qualifier/quant ion
ratio test.

Qualifier Integration

Select Independent or Quan lon Points. Select Independent and the quant ion
peaks and qualifier ion peaks are integrated as separate peaks with start
integration and end integration times that are unrelated to one another. This is
illustrated in the following figure. The baselines of the quantitation peak and the
qualifier ion peaks start at different times.

Integration kasses

W [ Ok Tmarrmoma ]

quantitation ion

e

qualifier 1 ion®

s qualifier 2 ion-

r ;BB E E

Select Quan lon Points to force the qualifier ion peaks to be integrated at the
same start and end integration times as the quant ion peak.

W | bm.F Ok 300 CRFODRN E]
a b

-
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RRT% Tolerance

Enter the Relative Retention Time tolerance as a percentage. Enable Confirm
RRT% to run the test.

RRT% Tolerance - The % deviation of the RRT result for a compound from the
RRT result for a compound from the RRT of the corresponding Retention Times
in the Compound Table must be less than this tolerance. The same Threshold
specification is used for all Target compounds.

Confirm RRT - Do the test.

Confirm S/N Threshold - Do the S/N Reject test. S/N Reject is specified
independently for each compound on the Compound Table entry Integration tab.
The S/N result for a compound must be greater than or equal to the specified
Threshold.

Report Outliers As

Select Failed or Missing To know that the Target compound was present but
has failed the qualifier/quant ratios, select Failed. You may need to adjust the
qualifier/quant ion specification ratio, there may be a co-eluting compound or the
compound may not be the Target compound. In some methods, it may be
required to report a compound that failed the qualifier/quant ratio as Missing.
Enable Confirm S/N Threshold to do the report.

Setting Chromatogram Processing Parameters

Enter parameters for integrating, library searching, and reporting of unknown
peaks in the Chromatogram Processing region in the Calculations Setup Dialog.
Unknown results from chromatogram processing are a complementary set of
results to the Target Compound results. Each set of results, Target and
Unknown, can be reviewed through operations in the Process RecalcList Dialog.

Parameters in the Chromatogram Processing Field

Use the Chromatogram Processing field to set up the integration and
chromatogram processing parameters for peaks not specified in the Compound
Table. If the Report Unknown Peaks box is checked, these parameters are
used for unknown peaks; if the box is not checked, unknown peaks are ignored
and the ability to adjust the following parameters will be disabled in the software.

Quan lon

Select the Reconstructed lon Chromatogram (RIC) or selected ions or ranges for
the chromatogram to be integrated.

Example: Specifying the RIC for Integration

Chromatogram Processing
Chromatogram Intearation

Quan lon: _:J
RIC
Scan Func
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When the processing results are examined in MS Data Review, all significant
peaks in the RIC are integrated.

MCounts 80_ng.sms lons: RIC Merged 1
ATEA534
075
1250260
1074934 ™
1145664
050 40as532
025
Q861
15064
28,55
0.00 iy sy = Fay Fay iy Py
775 B0 b5 .50
minutes

Example: Specifying a Sum of lons

Select Ions to Plokt

— Edit [on Formula
[onz: 127.0+128.0+136.0+250.0

|1 27+128+136+250

When the results are examined in MS Data Review, only the peaks with
significant intensities for the selected ions are integrated.

kCounts 20_ng.smsz lons: 127 +128+136+260 Merged
S0 agdpar

400

200
46563

200

161H79
100

25239

o Fy iy Fay Y Fiy

T 75 %00 B zs B a0
minutes

Scan Function Channels
This field is Merged for quantitating Unknown Peaks.

Filter Chromatogram

You can apply a filter to the chromatogram to improve baseline definition and to
smooth the chromatographic peaks. Filtering is either a smoothing function or
spike rejection and there are two options.

e The Mean method averages a specified number of scans on each side of
the data point. This is suited to reducing random low frequency noise.

e The Savitsky Golay method is better suited for high frequency noise
such as high flow conditions in LC/MS.

A point is determined to be a spike if the difference between the amplitude of the
point and that of the point two points away is greater than the Spike Threshold
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Factor times the amplitude difference between the first and second points away
from the candidate point. The Remove Spikes checkbox (preset = Not selected)
removes spikes prior to quantitation. If smoothing is also specified, spike removal
is done first. The Spike Factor Threshold setting must be exceeded on both
sides to be a spike. (range of 2 - 20; preset = 5). The amplitude of a spike point is
replaced by the average amplitude of the four points that surround it.

Filter Chromatogram @

— Smoothing

¥ Smooth Chromatogram
|3 v] Paint Smooth
Smoothing Method
% Mean
" Savitsky Golay

~Spike

[V Remove Spikes

Spike Factor Threshold: I 5 _lj

OK I Cancel ] Defaults |

Examine peaks in MS Data Review to see the effects of each type of filtering
before you make your selection in the method.
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Integration Parameters

Global integration parameters for unknown compound integration are set by
clicking the Integration Parameters button. The parameters are used to
integrate all peaks in the chromatogram. These parameters do not apply to the
target compound integration, which is set on a compound-by-compound basis.
However, a target compound peak may be included in the unknown results if the
Exclude Duplicates field is not checked in the Reporting Threshold section.

The Peak Width setting (0.5 - 256.0 sec; preset = 4.0) is the expected peak
width at 1/2 height, in seconds. Use this parameter to optimize the peak
detection/integration results. Use a larger peak width to "smooth" integration of
jagged peaks. to display the actual width of a peak, click in the chromatogram
peak to set the focus, hold down the “R” key, and drag the mouse cursor across
the peak. The time range of the dragged interval is displayed when the mouse is
released.

The Slope Sensitivity Factor (1-256, preset=20) determines when peak start
and end points are detected. Use lower values to detect small peaks, and use
higher values to eliminate them.

Under Baseline Placement, the Tangent % setting (0 - 100; preset = 10) is used
in the following manner:

e Peaks on the trailing edge of a peak are integrated via tangent skimming
if their heights are less than this Tangent % of the parent peak.

e If not, verticals are dropped to baseline from the valleys.

The Peak Size Reject setting (Area: 0 -1,000,000; preset = 10,000)(Height: O -
100,000; preset = 1,000) is used in the following manner:

e Peaks whose baseline-corrected size is less than the Peak Size Reject
are ignored.

e |tis used as a Peak Area or Peak Height Reject, depending on the value
of Measurement Type (Calculations Setup dialog).

Integration Parameters

Integration Method

Peak Width (sec): Im = Tangent % |10 ey

Slope Sensitivity (SN): |20 = Peak Size Reject (counts): [2000 =

oK I Cancel | Defaults |
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Time Events Table

Set the time events for the unknown peaks in this dialog.

Time Events Table
r— Time Events Program
Time Event '\v"alue_ / End Descripli; Add
Time
1 00001 Wi = |4se ~ [(05:25 see) Insett |
2 ( 10.00000T% = 10{[0-100%]
3|E oo00ve v 2 0002 Endtime0 0744000 | 22k |
4 -
= = " St |
= =
’ =
8 =
q = A
.| | a
Covs |

Use this dialog to time-program events. Specify how to detect and integrate
peaks and draw their baselines when doing chromatogram processing. For each
event, specify an event type and either a start and end time, or an event time and
a value:
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ITEM

DESCRIPTION

Time

The Time the event is to start. (in minutes).

Event

Click to see the selections.

FP (Force Peak) start & end times. Start and end integration of the
compound at these times.

GR (Group Peaks) start & end times. Start and end integration at
these times, and ignore individual peaks.

HB (Horizontal Back) start & end times. Integrate this time interval
using a horizontal baseline w/amplitude of the start time.

HF (Horizontal Front) start & end times. Integrate this time interval
using a horizontal baseline w/amplitude of the end time.

HM (Horizontal Minimum) start & end times. Integrate this time
interval using a horizontal baseline w/minimum amplitude of interval.
Il (Inhibit Integrate) start & end times. Don’t integrate between these
times.

PR (Peak Reject) 0 - 1,000,000. Discard integrated peaks < this area
or height.

SN (Signal/Noise Ratio, 1 - 256. Do peak detection based on this S/N
value.

SP (Split Peak) split time. Split a peak into 2 peaks at this time.

SR (Solvent Reject), start & end times. Do not integrate the precursor
peak between these times. Do skim & integrate tangent peaks.

T% (Tangent %), 0 - 100 Tangent skim fused peaks having
amplitude < this % of the mother peak.

VB (Valley Baseline) start & end times. Integrate with baselines
drawn to valley points.

WI (Peak Width @ %2 height) 0.5 - 256 seconds. Optimize peak
detection for peaks with this %2 width.

Value/Endtime

Enter the endtime for the event if appropriate (e.g., VB, HM, would
need endtime entered). Or, enter the value for the parameters T%,
SN, or WI.

Description

Displays the allowed entry range for the selected parameter.

&dd

Adds a new Row to the end of the table.

Ingert

Inserts a new Row before the Row currently highlighted in the table.

Delete

Deletes a highlighted Row in the table.

=]l

If any of the events specified are not currently ordered by increasing
time, clicking this to sort the table.

Save

Saves any changes made to the Events Table and closes the dialog.

Cancel

L

Closes the dialog without saving any changes.

Setting the RF to Use for Unknowns

This setting determines what response factor (RF) is used to calculate the
amount of the unknown reported peak. The nearest internal standard RF, nearest
Pure Internal Standard, or a fixed value can be specified.
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Tentative Identification of unknowns

NIST Search for Target Spectrum x|
— Search Type r— Library List
|dentity Searches: MAIMNLIE
= Ouick REFLIB
£+ Mormal
Similarity Searches:
= Simple
® el Edit / Crdler Library List
 Meutral Loss
— Max Pre-Search Hitz
I kol ‘wfeight |EEIEIEI

oo Threghold

— kM ax Final Search Hitz
|25

[~ Reverse Search

|1 ] in. Abundance
— Constraint
[” UseAcqu. lon Range |_Dnj ran;s :
m#z Range: ze Constraints
|35 |EED Edit Constraints |
Help I Defaultz I Save I E =it |

Select to do a library search of the unknowns during processing. The best match
is reported for each unknown peak in the compound results list dialog in MS Data
Review. If specified, the sample report lists the best match and the unidentified
compound report lists up to the top three matches. The tentatively unidentified
compound search is done using the NIST search algorithm.

Setting the Reporting Threshold for Unknowns

The number of unknown compounds reported can be limited by setting a
threshold. The reporting threshold can be set as percentage of either the largest
peak or the nearest internal standard, or as a certain number of peaks.

The default setting, All peaks, integrated using the specified integration
parameters.

The % Of Largest Pk (0 - 100.0; preset = 20.0) reports all unknowns above the
set % of the largest peak in the chromatogram.

The % of Nearest Std (0 - 500.0; preset = 30.0) reports all peaks above the set
% relative to the nearest internal standard. (This button is activated only if
Nearest Internal Standard or Nearest Pure Internal Standard is checked
under RF to Use.)

The Largest N Pks (0 - 1000; preset = 20) reports the largest peaks up to the set
number. The Exclude Duplicates setting disables the reporting of Duplicate
Unknown Peaks. A Duplicate is an Unknown Peak whose retention time matches
that of an Identified or Failed compound in the Compound Results.
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Processing Results may be very slow when large numbers of unknown peaks are
processed with library searching. Since only reported peaks are library searched,
minimize this by setting reporting threshold parameters that eliminate small
peaks that are not of interest.

— Fieporting Threshold
Lol

€ % of Largest Pk: 0.0

" %ofNearestStd |00 =

" Largest M Pks: a0

L:

¥ Egclude Duplicates

Setting Parameters in the Compound Table

Before processing calibration files, examine and edit the compound table to
assure that appropriate information is entered for each compound in the table.
Click Compound Table. This appears on the right. Click the toolbar button
ElE

Show/Hide Directory g to make the method display full screen.

Fet Time IS| Compound ID | Quan lans | Caleulations | Integration | |dentification | Fief. Spectum =]
1 J7.316 2.4-Dimethylphe 107 Linear, Ignor, 1 55=10.T%=20  Spec,0.200 107122121
| 2 |F608 bis{2-Chloroethd 93 Linear, Ignor, 1 55=10,T%=20  Spec,0.200 93,63, 95
_3 7.EEB Benzaic acid 105 Linear, lgnar, 1 S5=10, TH=20 Spec, 0.200 105, 77,122
| 4 |77 2.4-Dichlorophe| 162 Linear, Ignor, 1 §5=10,T%=20  Spec, 0.200 162, 63, 98
_5 7.980 1.2 4-Trichlorat | 180 Linear, lgnor, 1 S5=10, T=20 Spec, 0.200 180,182,109
_B 8.063 Maphthalene-df 136 Linear, lanor, 1 S5=10, Tx=20 Spec, 0.200 136, 108,52
_T 8124 Maphthalene 128 Linear, Ignor, 1 55=10, Tx=20 Spec, 0.200 128,102,127
| & |B.474 4-Chioroaniing | 127 Linear, Ignor, 1 §5=10.T%=20  Spec,0.200 127,129, 92
| 3 [B7S Hexachlorobute 225 Linear, Ignor, 1 S5=10, Tx=20 Spec. 0.200 225, 227,223

o

]

w

=

]

=

=

il

The Compound Table contains the list of compounds added to the method, either
by Import Compound List or directly from Method Builder.

-

NOTE: Compounds may be Added, Inserted, or Deleted from the Main Table
using the buttons at the bottom of the display. The Sort button sorts entries by
retention time. Compound Lists can also be imported from MS Data Review. For
more information on how to Build a Compound List or on Importing a
Compound List refer to the “Compound Tables”.

View the calibration curves associated with the target compounds using the View
Curves button. You can also select which data file to use when reviewing the
compound information in the method builder using Select Data File. Use Any
*.xms or *.sms file.
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Compound Table Dialogs

The top row shows the most important information for each of six tab dialogs:
Compound Attributes, Quan lon, Calculations, Integration, Identification, and
Reference Spectrum. To view all information in the tab dialogs, double-click on
one of the lines for a given compound.

In a given tab dialog, use the Previous and Next buttons to examine the
Compound Settings information for other peaks in the Compound Table.

Compound Attributes

This contains Chromatogram and Spectrum Displays on top and entry fields
below. After Quan lons other than the RIC are chosen (for example, in the Build
Compound Table dialog in MS Data Review or in the Quan lons Tab Dialog) the
selected Quan lons are used for Plot parameters.

NOTE: When the compound table is built by importing a Compound List, the
major ion (base peak) in the spectrum is automatically selected as the
guantitation ion. The selection of RIC in the Calculation setup section is not used
for compounds where a quantitation ion is entered.

Compound Attributes l Quan lons | Calculations l Integration | Identification | Ref. Spectum |

| 8656 Dimpylate | | 305.2,C:1 | | Linear, Forc, 8 | | u15,w:s.n,s::| | 0.15, Spec ] | 305.1,333.1,3[|
Reference

8.656 min. Scan: 1050 lon: 1288 us

100% 3061 =

] 9 ]

75% -

50%— 3

25% 3

0% \. i

i I d
T T [T T T T T T
260 2&5 2é0 Ag(}qgireg ang:"t’aﬁ5 miz

— Compound Attribute:

r— Compound Type
Retention Time [min): 8.656 " Intemal Standard |V Active
Compound Name: % Analpte I~ BRI Reference
Dimpylate [~ Identification Reference Pk
CAS Number: [z33415 1StoUse: | ~|
Group Name: I _'J
Previous I Next Close I Restore l

Edit Name, CAS Number, Retention Time

Although the Compound Name and CAS Number may be entered automatically
during the peak addition process, the fields are editable here. The retention time
of the peak may be updated by clicking in the chromatogram display. If this is
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done, the spectrum from the selected scan is displayed. The user is prompted to
update or reject the changes to retention time and reference spectrum when
exiting the tab dialog or using the Next or Previous buttons to move to a
different entry in the Compound Table. If no Reference Spectrum exists, the user
also is asked if one should be added.

NOTE: The retention time is updated when calibration samples are processed if
automatic updating is specified in the Results Treatment Dialog.

Identify Internal Standards

By default, compounds will be identified as analytes. Identify all Internal
Standards by setting them as such. Use the Previous and Next buttons to check
the Compound ID information for the other analytes. If more than one internal
standard is identified, you may select the internal standard for a particular target
compound by selecting from the IS to Use drop-down menu.

Identify Group Members

Sometimes it is desired to identify target compounds as part of a group of
compounds (for example, Trihalomethanes (THM), alkyl aromatics, etc.). To
include a compound in a group enter the desired name in the Group Names field.
This will create a new group of that name, or prompt for selection of an existing
group. If more than one Group has been designated in a method, select from the
Group Name drop-down menu.

Active - Whether or not to process the compound when files are processed.

RRT Reference - Specify one compound as the RRT Reference to calculate
RRT results. They are calculated relative to the Retention Time of this
compound.

Identification Reference Pk - Specify one or more to improve the reliability of
Target Compound identification when compound Retention Times vary
significantly from run to run.

Quan lons Tab Dialog

To access the Quan lon dialog, click the Quan lon tab in the Compound Table
editor. When peaks are added to the Compound Table by importing a Compound
List, the Quantitation lon default is the Base Peak (most intense) ion in the
reference mass spectrum for each component.

NOTE: The plot shows the mass chromatogram for the chosen Quan lon.
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Compound Attributes Guan lons | Calculations I Integration | |dentification | Ref. Spectum |
7615 sDichlorasthyl ether | | 93,0, C:M | | Linear, Ignor, 4 | | u.25,w:4.n,s::| | 0.20, Spes | | 330, B30, 95.n|
kCountd]  Masses: 930 120_NGHIMS 1200 CENTROID RA Search |Sample
260~  Star End  — BF O3 (265395= 100 %) 120_H&.5MS
q Search| [fearch - 100%™ ) T
200 3 75 %] =t ] -
Jsta End’ g 7
450 Inte pratipn Infegratior 25 %— B
] 0 L
1 g Match |Reference
S . BF 03 (000=100%)  0.000 min. Sean: 0 lan: NA RIC: 0
] 100 %—] e =
50 & 75 %— B3 glbg -
1 534
3 50 %] -
0—_;&“ £ 25%— E
7475 Fs 77 78 . U o L
minutes T T A T
& 100 150 200 280
M J _’lﬁ R.Match: 900, F.Match: 840 Acquired Range  miz
r— Cualifiers [Absolute)
Guan lons:
2 lon Ratio | ZUnceit. | Low% | Highx Load |
1 [E30 =« 55.5 20.0 355 fi=As]
i : 2 |50 7 a0l 00/ 101 501 Aad |
Scan Function Channels: I 3 3
320 - 19.6 200
Merged j _i = 01 396 Delete
5 | =
Update Fiatios From D ata File I
Current Riet. Time [min): 7.615 Previous | Mest | Cloze Restore

Edit Quan lons

Another quantitation ion, a sum of ions, or a range of ions may be chosen for
guantitation by entering the information in the Quan lons field. Type the
guantitation ions directly in the field, or click the box to display the options.

Quan lons:

162 B3

Select lon(s] to Plot

lon(s]: E3+38+162

Fiedraw Flot | |83+98+1 [
_)

If you select lon(s), the Select lon(s) to Plot Dialog will open. To add two or more
ions, separate their m/z values by a “+” sign.

Scan Function Channels

Scan function channels are the mass specifications from the acquisition section
of the method (MS Method Editor).

Segment Description [Smt ié:_l] [51?:] P!i_:::s llo-lhags: Iomi?;:n Prepl :lr.lalion :
miz miz
1 |FIL/MUL DELAY 200 Maone - -
T marphine, codeine 200 740 200 450 El Auta w [Maone -
3 |6MaM 7.40 7.E5 35 404 El duto ( [+ [MAM =i
T col cleanup TE5 1300 200 450 El e\ |Nane =
5 | S e
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Where no ion preparation techniques are used, a segment specifies a single full-
scan mass range.

Acquisition techniques such as MS/MS, MS", MRM and uSIS may generate data
files with multiple scan channels. When compounds are added to the table by
importing them from a Compound List, the channel specification is automatically
set by the scan or scans in the chromatogram in MS Data Review. The following
is an example of an MRM segment that was built in the acquisition section of the
method:

Scan Function Channels:
| 402.0>315:404 =l

A single channel is shown for the first compound, the deuterated drug metabolite
6-MAM which is the internal standard. In the above illustration, the parent ion of
m/z 402 is isolated in one channel, and the product ions m/z of 315:402 are
monitored. The analyte, the drug metabolite 6-MAM is monitored on a second
channel:

Scan Function Channels:
{399.0- 315:404 =l

When Merged is selected, all of the scan function channels in a segment are
combined into a single chromatogram point.

Qualifier lon Specification

In addition to specifying quantitation ions in this tab dialog, you may also select
qualifier ions. Click Load to enter the three most intense qualifier ion candidates.

Clualifiers [Sbealute]

lon Ratio | ZUncert. | LDwX| High2| Load |
B3 a4.0 200 g4.0 104.0
93 7an 200 53.0 93.0 add
164

gzof 200 420 |zo |
Delete

ENENEE

[ e | | R =

NOTE: The allowed qualifier ions must be in the Reference Spectrum. Click Add
to add the next most intense reference spectrum ion available. To change a
selected qualifier, click lon to see the available choices. The Ratio field shows
the intensity of the qualifier ion as a percentage of the chosen Quan ion(s). The
% Uncertainty field is the allowed percentage deviation from the Ratio. By
default, this entry is 20%, but it can be adjusted. The % Uncertainty allowable
range is dependent on whether the lon Ratio Type setting in the Calculations
Setup Dialog is set to use an Absolute % or Relative %. For the top Qualifier lon
shown here, the allowed range for the ratio of the peak area of the Qualifier lon
m/z 63 would be 84.0 + 20% (absolute) = 64.0 to 104.0% of the area of the
Quantitation lon m/z 162. If the lon Ratio Type was set to Relative, then the
allowed range would change to 84.0 + 20% (relative) = 67.2 to 100.8%. When
samples are processed as Calibration, Analysis, or Verification runs, the Qualifier
lon tests are run automatically.
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NOTE: The Target lon Ratios are updated when calibration samples are
processed if you specify automatic updating in the Results Treatment dialog.

Calculations Tab Dialog

Compound Attributes | Quan long Calculations | Integration | Identification | Ref. §pectrum |
| 7E15  :Dichlorasthyl ether | | 830, C:M | | Lirear, Igrior, 4 | | 025, Wid 0, 50 | | 020, Spec | | 530,620, 95.0 |
kCountd]  Mazses: O3.0 120_HEHMS 1200 CENTROID RAM Search |Sample
z60-|  Star End  — BP 03 (265342=100%) 120_NG.XMS
9 Search| Search b 100 % T
200 E 75%— 266342 |
15t End: am 7
150__Inte;rati n I egr:tion: 286 %— —
. ] 0 L
1003 1 Match |Reference
i ] BP 02 (299=100%)  0.000 min. Sean: 0 lon: NA RIC: O
] b 100 %— =
g - =]
50—: . TEN— o, o o
3 50 %— B
0—_35"" £ 25 %] B
75 7E 77 7s . U @ |
RmEs e T
100 150 200 250
M _| _.lﬁ JIFi.Mateh: 999, F.Match: 540 Acquired Range  miz
— Cali Curve Calculations———— CaliLevel Amounts———————— [~ Analysis Caloulations
# Calibration Lewels: IE ﬂ 1 [10.000 g (1000 Compound Multiplier: I1 000
2 |20.000 7 [1.000
i : I i I : ID.DDD
Curve Fit Type: | Linear i 3 [z00m a [om Report Threshold:
Drigin Paint: ||Qn0re | 4 |200.000 9 [1.000 Riesults Units: I—
5 |1.000 10 |1.000
Regrezsion Weighting: INone 'I
Copy Amounts Brevious Hest LCloze FRestare

Enter Number of Calibration Levels and Amounts

For the first entry in the Compound Table, enter the number of Calibration levels,
and then enter the calibration amounts and measurement units.

— Cali Level Amounts———— —Analyziz Calculations
1 10.000 g 160.000 Compound Multiplier I'I.EIDD
20,000 200.000
2 i |1 000
5 A0.000 . 1.000 Report Threshold: |
4 50.000 | 1.t Results Units: FFB
5 120.000 10 1.000

When building a new data handling method, click Close. Note that the
calculations information for the first compound is updated in the main Compound
Editor dialog. You can fill this information automatically for the other compounds
in the table. Click the Calculations Tab to highlight all entries.
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[uan long EQM| |ntearation |

107 Linear, lgnar, 7 L TE=20
93 Linear, Ignar, 1 L TE=20
105 L lanar, 1 L T#=20
162 Linear, lgnar, 1 L TE=20
180 Linear, lgnar, 1 L T==20
136 Linear, lgnar, 1 L TE=20
128 Linear, Ignar, 1 L TE=20
127 Linear, lgnar, 1 L T==20
228 Linear, lgnar, 1 L TE=20

Then click Fill Down. Now the concentrations of all calibrations levels are filled in
for all analytes. You need to make one further modification to complete the
editing process. The internal standard MUST BE present at the same
concentration in all calibration samples. Double-click the Calculations tab for the
first internal standard and change the Calibration Amount in Level 1 to the correct
concentration for that internal standard.

— Cali Level Amaounts
1 N T
2 7 200,000
3 g 1.000
4 a0.000 g 1.000
5 120,000 10 1.000

Then, click Copy Amounts to enter 40 automatically to the other levels. Repeat
this process for all internal standards in the Compound Table.

Curve Fit Types

From the menu select the curve fit type.

Curve Fit Type: | Linear j

Crear
rigin Point; | Quadratic
Cubic

For most LC/MS and GC/MS processing, Linear or Quadratic options are
adequate. Observe the differences in the Calibration Curve reports for the same
compound when linear or quadratic fit options are selected.
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Linear Fit

i Calibration Curve - codeine ES

Frint.... | Frint &ll.. I Export.. I Overlay... I Point |nfa... I Coefficients..
opiates! mth: 2000.40: codeine
Internal Standard Anakysis
Curve Fit: Linear, Origin: lanore, Weight: Mone
Resp. Fact RSD: 4.363%, Coeff. Det(r2) 0897224
Y= +1.0027x-0.0329
Replicates 2 2 2 2 2
P _ -2
e 3
2 20 g
? 1.5 4
z
2 1.H =
; d
E 0.5 -
2 0.2
d s 0 "5 20 15
Amount § Amt. Std.

Peak Name: I 2. codeine jt:ll Exact View

Curve Fit Type: =] I Curve Ony Plot Type Save

Origin Paint: )gnare 'I ™ =% Cursor Bever

Regression: [None 'I BT | Cancel

Quadratic Fit

Frrint.... | Frint &ll.. I Export.. I Overlay... I Point [nfo... I Coefficients..
opiates! mth: 2000.40: codeine
Internal Standard Anakysis
Curve Fit: Quadratic {E) (Linear), Grigin: lgnare, Weight: None
Resp. Fact RSD: 4.363%, Coeff Det(r2) 0997941
¥= +0.0467x2 +0.8765% +0.0068
Replicates 2 2 2 2 2

21 e

1.5 _

1. e

0.5 -
_ i

0.6
.5 1.0 5 0 25
Amount § Amt. Std.

o) 0T T MM Rmm

Peak Name: I 2. codeine Exact View
Curve Fit Type: ™ Curve Only Save

Origin Pain: |gnore 'I I R Cursor & Linear Bevert
Regression: [None 'I BT | Log Cancel

Select Treatment of Origin Point

Qrigin Paint: | lgnare
| qQrore
h wieighting: |Inchude
Force

The Origin Point may be Ignored (Default), Included, or Forced. This choice
affects the calculated Fit Equations.
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Select Regression Weighting

Fegression Weighting: |Mone - I

The regression points can be weighted towards the lower concentrations to
reduce the effect a large calibration range can have on these points. For most
analyses, use the None option, for trace level use 1/nx or 1/nx°.

Choose Report Threshold and Results Units

The Analysis Calculations field of the Calculations Tab Dialog allows designation
of the Compound Multiplier, Report Threshold and Results Units. The Compound
Multiplier may be set on a per-compound basis so that dilutions or other
adjustments to the sample relative to the calibration sample may be taken into
account during processing. This parameter is distinct from the SampleList and
RecalcList which is used to make per-sample adjustments such as dilutions. The
Report Threshold allows the analyst to make intelligent decisions about the
lowest level for which results are reported. For example, one might decide not to
report results below a Practical Quantitation Limit (defined as 5-10 times the
Method Detection Limit). Alternatively, one might decide that the Report
Threshold is the lowest calibration level divided by five.

NOTE: The compound report threshold specification is ignored when processing
calibration samples. Compounds in calibration samples are always reported.

—Analvziz Calculations

Compound Multiplier: I-I 000
Repart Threshaold: ID'EDEI
FFE

Rezults Lnits:

Interpolation of Sample Response

The calibration curve plot displays the sample response and the interpolation of
the amount. If the sample has a multiplier or divisor other than 1, the interpolation
lines are dashed to indicate the actual reading which needs the appropriate
mathematical operation.

Integration Tab Dialog

You may need to adjust the integration parameters for small, wide poorly shaped
peaks or if there is high noise. Peak width may need to be increased for LC/MS
applications. Increase Peak Reject by a factor of about 1000 when acquiring
Quad data without Expanded Dynamic Range. The timed events for setting
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baseline behavior, peak grouping, and forced peak integration can also be edited
using the Interactive Timed Events Bar located below the chromatogram.

Compound Attributes | Quan lons | Calculations Integration | Identification | Ref. Spectrum |
[ 4019 Tylosin |[1740.c2 | [ Liearlgnor 4 | [025. w1005 | [0doNear || |
kCountsyStart 5-31-2006 100gtK ylosin_Final_430_212002.xms lons: 174.(End 3 -
3004searth Searclt
3 Star End E
2004 Integration| ntegration =
E / 3
1004 =
] }; E
G PR PR ey JU R | v S | T /EO N ] e (oo
e e B  ARREEES T e T e e
36 37 38 39 4.0 4.1 4.2 43 4, ~
minutes
Time Right Click to Add/Edit Time Events. Count: 0
Events
m _ -
r Integration Method -
- 4.022 min, Scan: 707, Channel: 2, lon: NA,
Integration Window (+/- min.); |0.253 _1.3 100% 7 3
0D - E 214756
Peak Width (sec, at 1/2 Ht): g = E
= 75% E
Slope Sensitivity (SN): |10 =
- 50% E
Tangent %: 10 =1 E
Peak Size Reject (counts); {100 = 25%—2 =
Peak S/N Threshold: |3 = 0%
T T T
i f 173 174 17
EiterFealc:: | Acquired Range sz
Area: 1328190; Time: 3.998 Previous Nest Close Restore |

Evaluate Peak Integration Performance

Check how the peak is integrated by clicking Integrate. You will see the
Baseline, Peak Start and Peak End are drawn in the Chromatogram display
and the peak area (or height) and retention time are displayed to the left of
Integrate. A compound will not show integration results if it does not pass all of
the identification criteria as well as the integration. If the peak fails to integrate, or
fails one of the identification tests, a brief description for the failure is displayed.

For the compound shown above, the integration process works well with the
default integration parameters. You may use the Previous and Next to move
from one compound to another and check that integration is performed properly.
If you are not satisfied with the integration, try adjusting the Slope Sensitivity
(decrease Slope Sensitivity to as low as 1 for broad, tailing peaks) and/or Peak
Width parameters, then click Integrate to see the new results. You may also
need to increase the Integration Window. This parameter is used to determine
the time window of the Quan lon integration.

NOTE: A peak will be Missed if the Peak Reject is too high.
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There are two considerations for the Integration and search windows:

1. The integration window must be large enough to contain the entire
integration baseline. Setting it too small will result in erroneously small areas
for your peak (especially if it is part of a fused peak group).

2. The Search window must be wide enough to accommodate run-to-run
retention time variations but narrow enough to exclude nearby peaks. All
integrated peaks with apexes in the search window whose peak sizes are
greater than the Peak Size Reject Threshold are considered. Never make the
Search window wider than the Integration window.

NOTE: Before processing Calibration files for the first time, use the Integrate
feature in this dialog to examine the integration of Quan lon peaks for each
analyte in the Compound Table. For the most thorough evaluation, examine this
performance on calibration data files at the highest and lowest concentration
levels. Use the Select Data File button to load the different files. When looking at
the lowest level sample, assure that the Peak Area (or Height) Reject values are
set low enough so that the peak is integrated.

About Peak Width and Slope Sensitivity

Peak Width

Increasing the Peak Width parameter causes the data points processed by the
data-handling algorithm to be smoothed (the display always reflects the actual
data points). This averages out peak irregularities and tends to lump split peaks
together into a single peak. It also tends to move the Peak Start and Peak End
points OUT from the Peak Apex. Very small peaks before or after the peak of
interest may be lumped into it. If there is any peak tailing, the peak may be
skimmed as tangent peaks. Small and/or wide peaks will not be detected with
small Peak Width values, and narrow peaks will not be detected with large Peak
Width values.

Slope Sensitivity

The Slope Sensitivity parameter sets the peak detection threshold. Increasing
the Slope Sensitivity decreases the number of small peaks that are detected. In
contrast to Peak Width, increasing the Slope Sensitivity tends to move the Peak
Start and Peak End points IN towards the Peak Apex. Alternately, decreasing

the Peak Sensitivity may improve integration of tailing peaks.

Adjusting Peak Detection and Baseline Placement with Time Events

Normal peak detection integrates all peaks found within the peak window. In
most cases, a single peak can be isolated as the target compound by adjusting
integration parameters (selecting a unique Quan lon or combination of Quan
lons; selecting the proper spectrum match threshold).

Normal baseline placement will draw a baseline from any peak start to a
following peak end, skimming tangents if necessary, and dropping a
perpendicular from any valley point.

In some cases, you may want to combine a group of peaks within a time window
based upon an individual ion chromatogram, a sum of ions, or the RIC. You may
also wish to modify how the baseline placement occurs for a given compound.
You can edit these settings by right clicking beneath the chromatogram in the
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Time Events area (look for Right Click to Add/Edit Time Events). Once you

right click in this area, the following menu will appear:

Integration WWindaw [+ mir
K SR: Add Solvent Reject

Events |
wil: Ackd Width .
i B A ' | 210
- Intedgration Method Il: Add Integration Inkibit s

041 min. Scan: 913 Channel: 1 lon: 584 us RIC: AS5822 BC

Arga 7077; Time: 11.928

f_\& HF: Add Harizontal Forwards

0 EH
] &5 5
Peak “Width [sec. at 1/2F 574 218 20053 |
GR: Add G Peak ] o ﬂ 4
. roup real
Slope Sensitivity (S bhoa b o i
erance
B: &dd Valey Baseling 360 (999=100%) 0.000 min. Sean: 0 lon: NA RIC: 0
Tangent [ 360 ]
3 oha o
Peak Reject [count FP: Add Forced Peak :
L
prares | [ sp adspipek e T s
5, F.Match: 151 Acquired Range miz

ious | E | LCloze | Restore |

m HE: &dd Horizontal Backwards

M HH: Add Horizantal Minimum

SN: Add Signal to Noize Ratio

Edit Time Everts

Adjustment of integration parameters is done by adding or editing Time Events
actions via the above menu.

WI: Width
IE j
a1 A2 53
Time Right Click to Add/Edit Time Events. Count: 1 O
Events Wyl
e |

Width (see vertical line in graph above light blue box labeled with letters WI) is a
Time Event that inserts a width at the point you designate. This Time Event is
usually not used for MS Data Handling, since the peak width is settable on a
compound by compound basis.

II: Integration Inhibit

51
51 52 53
Time Right Click to Add/Edit 1%41
Events Il
=
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Integration Inhibit (see dark area between green triangles labeled with letters II)
is a Time Event used to prevent integration of peak area in a selected time
period. In addition, the start and end points of the Il event reset any peak state
detected by peak processing, so that peaks are forced to start or end at the Il
event endpoints, and a baseline point exists by definition at those points.

SR: Solvent Reject

5

T To

Tirne Right Click to Add/Edit Timx-Eaen-l-e.—G-euﬁHJ

Events SR

Ll .|

Solvent Reject (see dark area between blue triangles labeled with letters SR) is
a Time Event used to eliminate the area resulting from solvent peaks from the
computation of total area, for instance in Area% calculations, while retaining the
peak processing basis for purposes such as computation of tangent peak areas.
Since the solvent peak in MS is very often eliminated by turning off the filament
while the solvent elutes, this event is little used in MS Data Handling.

GP: Group Peak

Campound Attributes | Quan lons | Calculations Integration | | dentification | Ref. Spectium I

| 11,926 1.1"Biphenyl, 2,2',3,4,5,| ‘ 360.0+352.0, c.| | Linear, lgnor, 1 | ‘ 0.30,w.4.u,s.:| | 0.20, Spec ‘ | 3600, 351.9,1[|

kCount Star| lons: 360.0+4362.0 1 100 ppra 12603-18:2004. 505 BOE0 CENTROID 3 =
Search| earch =
St nd 7
AH-Integration Intepration
2 1 3
G 71
sessss .’ni""v"”;’”;“"z"“”;%u’p t ""’:.”!". ”f E
T T T T T T T
1.6 1.7 1.8 11.9 12.0 121 2
minutes
Time Right Click to Add/Edit Time Events. Count: 1
Events GR
me n i nly

Group Peak (see area between yellow triangles labeled with the letters GR) is a
Time Event which uses the normal peak detection processing to determine peak
events. The function combines the areas of all peaks whose apices occur
between the Group Start and End times. Adjust the Peak Window parameter in
the Identification dialog to set the peak window wide enough to include all the
compounds you wish to group. Group Peak integration reports the combined
area of all peaks with a retention time reported at the mid-point of the Group
Start/End window. If Peak Height was selected for the Measurement Type, the
combined heights of all peaks will be reported. All other integration parameters
(Peak Width, Slope Sensitivity, Baseline Type, Tangent %) are enabled for use
with Group Peaks. If a Force Peak event occurs within the time range of a Group
Peak event, the area/height due to the Force Peak is included in the Group Peak
total.
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VB: Valley Baseline

lons: 105.0 Merged e 100.5MS 400

Hit Tirge Everts Connt h

Valley Baseline (see area between purple triangles labeled with letters VB) is a
Time Event used to define every valley point detected by Peak Processing
between the event start and end time as a baseline point. This allows the
guantitation of discrete peaks superimposed upon an unresolved background
lump.

FP: Force Peak

1ol hearch
JEtant
100 rtegration

it

Time Right Click ta Add/Edit Tirme e, Count: 2
Events Fp

| .

Force Peak (see dark area between red triangles labeled with the letters FP) is a
Time Event that ignores normal peak detection processing. Integration starts and
ends exactly at the specified times. All area between the peak start and end
points is integrated. The combined area of all peaks is reported with a retention
time of the highest peak. If Height was selected for the Measurement Type, only
the height from the highest peak in the event window will be reported. All other
integration parameters (Peak Width, Slope Sensitivity, Baseline Type, Tangent
%) are disabled when using Force Peak.

NOTE: Use Force Peak events cautiously. Force Peak events that are
appropriate for one data file may not be appropriate for others.
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SP: Split Peak

| Calculations Integration Id

Quadr, |gnor, B 0158, w60, 5: 01

lond; 132.2 1/ki 100.5h3

e LS

.3 12.4

ts. Count: 1
5P

Split Peak (see the shaded area above the box labeled SP; the area has been
split off from the main peak) is a Time Event used to terminate the integration of
a partially resolved peak without forcing a baseline point at the chosen peak end.
This event would normally be used on a chromatogram by chromatogram basis
to correct the integration of a peak which is sometimes resolved from an adjacent
peak with a valley point, sometimes not resolved.

HF: Horizontal Forward

lofis: 105.0 Merged e 1P0.5MS A000EGENTROIT
egtch
n
ij\’k Kﬁtgr
= A
Y y AR
"""" L AL L L LI ALY |
7.4 g0 g1 [
min
Frrents. Cogrt— y
HF

Horizontal Forward (see area between light brown triangles labeled with letters
HF) is a Time Event used to project a baseline under a peak or peaks from the
first detected baseline point within the time window to the end of the event. The
peak start and end points determined by Peak Processing are used to define the
peak, but the amplitude of the HF baseline supersedes the amplitude of the
detected start and end points for the calculation of peak area.
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HB: Horizontal Backward

lofs: J05.0 Merged ei 1P0.5MS  AO00EGENTROI
egrch
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ents.‘ﬁ T h 4
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Horizontal Backward (see area between brown triangles labeled with letters
HB) is a Time Event used to project a baseline under a peak or peaks from the
last detected baseline point within the time window to the beginning of the event.
The peak start and end points determined by Peak Processing are used to define
the peak, but the amplitude of the HF baseline supersedes the amplitude of the
detected start and end points for the calculation of peak area.

HM: Horizontal Minimum

lofs: 105.0 Merged ei 190 SME A000EGENTROIL
eutch
n
R_A\ ﬂtgr
" |
N 'S A &k
""" [T L L L) [ [
79 8.0 8.1 8.4
min
Ents. Geurtd y
Hiwl

Horizontal Minimum (see area between the black triangles labeled with letters
HM) is a Time Event used to define baseline as the amplitude of the lowest peak
event detected within the event window. The peak start and end points
determined by Peak Processing are used to define the peak, but the amplitude of
the HM baseline supersedes the amplitude of the detected start and end points
for the calculation of peak area.

SN: Signal to Noise Ratio

Time Right Click to Add/Edit Time Events. Count: 2 1
Events =

[P}
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Signal to Noise Ratio (see green rectangle labeled with letters SN) is a Time
Event little used in MS Data Handling, as the Signal to Noise ratio is set on a
compound by compound basis in the Integration tab of the Compound Table.

TP: Tangent Percent

ELHED

1-5_5I tegration
1.4
0.5

0.0 fefhuthenarhani  ths

Time Right Click to Add/Edit Time Eventill Count: 1
Events TP

| Tl . |

Tangent Percent (see vertical line above purple rectangle labeled with letters
TP) is a Time Event little used in MS Data Handling, as the Tangent % is set on a
compound by compound basis in the Integration tab of the Compound Table.

PR: Peak Reject

~ Jhtart
15—5' tegration
105
0.5
0.03 bfhrthaan_dn rel A
e
&1

Time Right Click to Add/Edit Time Events. Countil
Events FR

| Tl , |

Peak Reject (see vertical line in graph above orange rectangle labeled with
letters PR) is a Time Event little used in MS Data Handling, as the Peak Reject
value is set on a compound by compound basis in the Integration tab of the
Compound Table.

Once you have specified or edited a Time Event, make sure you have specified
the Integration Start and End times. This mode works best with Retention Time
as the chosen Search Type in the Integration dialog. When all parameters are
set, click the Integrate button to see the results.

Select a time event and a time-window icon will appear in the Time Events area
below the Chromatogram. The icons are colored rectangles or colored triangles,
all labeled with a two letter code (e.g., GR for Group Peak). The beginning time
will be where you right clicked the window.
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Compound Attibutes I Guan lons | Calculations Integration I |dentification I Ref. Spectum I
11925 1.1"Biphenyl, 2,2‘,3,4,5,| | 380.043620, c:| | Linear. Ignot. 1 | | D.30,W:4.D,S::‘ | 020, Spes | | 300, 351.9,1[|
kCaounts] Start| lons: 360.0+362.0 1 100 pprm 12603-18-2004. 5M5 B000 CENTROID 3 -

60 Search] Bearch =

1 st End -

4HIntegration Intepration
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The time event can be moved and sized by using the mouse.

Integrate

Tons: 60:850 all pond waterlsms | =

Edit Method 16
16—
14
13+
| B
11+
\_I
Fiint e
—I o]
Help 3
Dane
minutes
Time
Ewents
il 7 " Z ik

Click & drag ah event
entipoint to change the time

Click & drag the center bar to
mave the entire time range.

range.

An information window
appears when moving or
sizing the evertt.

Right-click the time event and you can choose to delete the event or to edit the

event directly in the data file method.

Edit Time Event
Delete Time Event

Choose Edit Time Event and the Time Events Table dialog will appear.

Time Events Table
— Time Eventz Program
Time Event | Yalue /End Descripti— _ &dd
Time
1 20ETEVE 7] 209423 [End tme0.0144000 | Insent |
2 -
3] = _Delee |
4 -
1 Sk |
5 | =
6 I
4 |
£ I
q - .
< | 3

By default (nothing specified), baselines will be drawn from a peak start event to
a following peak end event. Perpendiculars will be dropped from any valley point.
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Identification Tab Dialog

Compound Attributes ] GQuan lons ] Calculations ] Integration |dertification Ref. Spectum
31.000 TCDF 241.0+243.0,C Linear, lgnar, 1 1.00, w200, § 1.00, RetTim 241.0, 2430, 2
kCounts], lons: 241.0+243.0 1 I || Search |Sample _
Btaftor Calley 5.sms 20 Eng 30.996 min. Scan: 1876 Channel: 1
goEearch — - cEMTROID FegmichE 100% 243 ]
3 . I
5 E 7% : -
a0{ptart Ene " 253 269
33 Mtegration Integration: ] 18 13
E 50%- 243 .
2 E ] 12 274
E ] 9
1 E 25% B
bt el | LI 1l
300 305 310 3ME
minutes Match |Feference
] « J _,IE‘ 31.355 min. Scan: 1906 lon: MNA RIC: 4474
100% 2 b
Search Method . ot
os ] J
Search Window [+/- min]: » }(0_:
Search Tupe: 50%‘: ]
Mateh Threshold:  |700 =i 25%_: ]
Mirimum Abundance (%« 103 |10 = 0% ] . | | ‘ L ) | | | | "

2 2 260 270
R.Match: 624,@Match: ggﬁ Acquﬁed Range  miz

| Hext | LCloze | Bestore |

The main Peak Identification parameters are Search Window and Search Type.
The default for Search Window is + 0.200 minutes (£ 12 seconds). If Spectrum
Search is selected, when the quantitation software looks for a compound during
processing, a spectrum match result > Match Threshold must be found within
the 24 second window bracketing the expected retention time (designated in the
Compound Attributes dialog). Only scans of integrated peaks that have apexes in
the Search window, and exceed the Peak Reject Threshold are considered.

If a search selection is made other than “Spectrum”, then all peaks within the
retention time window may be identified as the target peak.

— Search Method

Search window [+/- min; IU-UBU _Ij
Search Type:  |Mearest 'I

Match Threshold:

Highest
First
Last

tinirmum Abundance (%« 10);

To specify the peak to identify as the target compound, use the previous menu.
The peak identified as the target is either the nearest (closest to the specified
retention time), the highest (the tallest peak in the window), the first (the first
peak in the window) or the last (the final peak in the window), depending on
which option is chosen. If any of these options are chosen, then Match
Threshold is disabled. One of these Search Types usually should be selected
for compounds that contain only 1 or 2 ions, such as when processing MS/MS
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data files. One or more of the Compound Confirmation Criteria that are specified
in the Calculations Setup dialog can be sued to confirm identification.

lons in the Reference and Sample spectra below the designated Minimum
Abundance Threshold % value is ignored in calculating the library fit. For
samples with significant matrix interferences, using Minimum Abundance values
of 5-10% has been found to be useful in improving peak identification
performance.

Reference Spectrum Tab Dialog

This dialog shows both the Sample and the Reference spectra in the Spectrum
display. This is a convenient display for reviewing mass spectral data quality.
Because only the 16 largest peaks are included in the Reference spectrum, low
intensity ions in the Sample spectrum may not be included. The source data file
for the reference spectrum is indicated in the File: field below the Spectrum
Display.

The lon/Intensity list is normalized so that the Base Peak in the spectrum has an
intensity of 999 counts. You may edit the reference spectrum if desired and
redraw the spectrum plot. The reference spectrum will then be renormalized.
Editing the reference spectrum is advisable if interference ions (from co-elution,
background interferences, or column bleed) are observed. If the spectrum is
edited by the user, the File: field contents will be changed to Manually Edited.

NOTE: The reference spectrum are updated when calibration samples are
processed if automatic updating is specified in the Results Treatment dialog.

Compound Attributes ] Quan lons ] Calculations ] Integration ] |dentifization Ref. Spectum l
31.000 TCDF 241.0+243.0,C Linear, lgnar, 1 1.00.%w:20.0, 5 1.00, Spec 241.0,2430, 2
kCounts | lons: 241 .04243.0 1 Search |Sample _
TBtates caller 5.5ms 20 End 30.9595 min. Scan: 1876 Channel: 1
BO—Eearch — - CENTROID Feearch 1DD%—: 243 ]
A0H B E
. 1 75% 263 23 ]
Btart En ] 18 13
M ntegration Integratiof A0%— o5 2747
204 1 3 9 ]
1 | 25% X ]n B
Oy’ ey 0% i |H.|“|I |‘
00 305 1.0 3ae Match |Reference
minutes 31.355 min. Scan: 1905 lon: NA RIC: 4474
I « _ O 100% 241 ]
. ) 75%- E
Intensity lon Intensity ]
1 26 g (2480 22 SD%—; .
3 15 10 [2600 13 2507 ]
3 599 11 680 [Em ] | | N
a Tz 1o 30 177 e
2 2 260 20
5 el 13 [2¥0.0 il R.Match: 624,@Match: ggﬁ Acquired Range  m/z
g ES 14 [2710 145
7 1a7 15 (2720 £ File: |c::'\saturnws\data\dioxin\amd_U?_3-4-2UU2_1 S16:20 pm.zms
8 17 16 |273.0 42
Fedraw Ref | Put Sample in Ref |
| Hext | LCloze | Bestore |

Use Previous and Next to scroll through the spectra for the analytes in the
Compound Table.
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Checking Spectral Quality over the Calibration Range

The Reference Spectrum dialog is a convenient place to examine the quality of
the mass spectra for the highest and lowest concentration levels of the
calibration curve (using the Select Data File button to select the appropriate data
files for review).

NOTE: You may take this comparison process one step further by choosing to
compare a data file to an analysis sample (e.g., a spiked matrix extract sample).

Save the Edited Data Handling Method

After editing a Data Handling Method save it before processing the data either
through System Control or in MS Data Review. Click File>Save to save the
edited Data Handling method. Click File> Exit to close the Method Builder. The
next step in the quantitation process is to build a SampleList to add calibration
points to the Data Handling method.

NOTE: It is a good idea to save an archive copy of the data handling method in
case the method should be accidentally deleted.

There always will be situations in which the way that a peak was integrated
cannot be adequately specified in the method, either because the method just
can’t do what the user wants, or because the peak characteristics will vary from
sample to sample. Dealing with these situations is one of the key roles of the
Compound and Unknown Peak Results Integration Windows in MS Data Review.
Many of the problems with peak integration, especially for Target Compounds,
can be eliminated by properly optimizing the method.

Guidelines for Optimizing Integration Parameters

The following table is a quick reference guide to use when optimizing integration
parameters. This is followed by a more detailed explanation of the parameter
settings.

NOTE: These guidelines are appropriate for ion trap GC/MS data and
Quadrupole GC/MS data collected with Extended Dynamic Range (EDR). LC/MS
data typically requires wider peak width and Integration Window specifications
even for large well-shaped peaks and peak smoothing for smaller peaks.
Quadrupole GC/MS or LC/MS data that was collected without EDR typically
requires Peak Size Reject specifications that are 1000 times larger.
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Peak Description Peak Width (sec) Slope Integration Window

(should be zactual Sensitivity | minutes
width at %2 height) (should be > actual span of
baseline)
(default method values) 4 20 0.25

Area > 1,000 counts

Good to fair peak shape
Little or no peak tailing
Baseline spans single peak
RTs are constant

Area > 1,000 counts 4 20 0.4
Good to fair peak shape
Little or no peak tailing
Baseline spans fused peaks
RTs vary

Area ~ (500-1000) counts 4 5 0.25
Good peak shape
Baseline spans single peak
RTs are constant

Area ~ (500 - 1000) counts 4 5 0.4
Good peak shape

Baseline spans fused peaks
RTs vary

Area > 1,000 counts 5 5 0.4
Fair to poor peak shape
Significant peak tailing

Area ~ (500 - 1000) counts 5 5 0.4
Fair to poor peak shape
Some peak tailing

Area ~ (150 - 500) counts 5 5 0.4
Fair peak shape>= 5 data points
Area ~ (150 - 500) counts 5-10 5 0.4

Poor peak shape
Few data points

Area < ~150 counts 10-20 5-10 0.4
Poor peak shape
Split peaks

Few data points

Explanation of Parameter Settings

Setting the Integration Window

In order for Target Compound integration to be done correctly, the Baseline Start
and End points MUST be contained within the chromatogram segment that is
defined by the Target Compound Expected Retention Time and the specified
Integration Window. (There is no Integration Window specification for Unknown
Peaks.) This means that if the Target Compound is part of a fused-peak group,
then the entire group must be contained in the window. Since small, poorly-
shaped peaks often are broader than well-defined peaks and often are part of a
fused peak group, these peaks usually require a Peak Window specification > the
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default method value of +0.25 minutes. Also, remember that peak retention times
may vary with concentration or run-to-run, so the window must be broad enough
to contain the Baseline Start and End points for all cases. Integration and
Identification windows and time events are handled relative to the compound
retention time. Therefore, they are automatically adjusted when the RT is
updated by processing calibration samples. In general, the time spanned by the
actual baseline should be < the specified Integration Window value. The trade-off
to specifying large Peak Windows is that processing time may increase.

NOTE: If the Compound Retention Times are concentration-dependent and you
expect the calculated amounts in your samples to be largely in a particular range,
set the retention times in the Compound Table with a calibration standard that
best matches the expected amounts. This will keep the Target Compounds near
the center of their specified Peak Windows, and may allow narrower windows to
be specified. You can do this by running the desired calibration standard last in a
calibration block. Alternatively, run it first and then uncheck the Update
Compound Table RT parameter in the method.

Setting Peak Width and Slope Sensitivity

The default Peak Width and Slope Sensitivity values work well for almost all
peaks having an area > ~ 1,000 counts and a good to fair peak shape. A narrow
Peak Width and high Slope Sensitivity tend to eliminate small, unwanted peaks
and noise effects that are insignificant relative to the area of the Target
Compound. In general, the actual width at %2 height should be approximately
50% less than and 100% more than the specified Peak Width value.

As the peak area decreases, the peak amplitude decreases rapidly relative to its
width, and the transition between “baseline” and “peak” becomes more gradual.
When the integrated area falls below 500-1,000, the overall quality of the peak
decreases, its shape becomes less regular, it may contain false “valleys”, and the
number of points across the peak decreases. As these things happen, peak
integration becomes more affected by co-elution, noise, and matrix effects, and
the interaction of the Peak Width and Slope Sensitivity parameters becomes
significant when optimizing integration.

To optimize the integration of small and/or poorly shaped peaks, the best
approach is to first set the Slope Sensitivity to 5 and re-integrate. If the peak is
still not detected or only a portion of it is integrated, progressively increase the
Peak Width until the Peak Start and End points span the region to be integrated.
If this results in placing the baseline too low because unwanted peaks before
and/or after the peak of interest have been detected, increase the Slope
Sensitivity parameter until the baseline is in the desired position. If low Slope
Sensitivity values result in small-unwanted tangent peaks, set the Tangent %
parameter to, or near, 0.

Recommended Procedure
Try the following procedure to optimize a new method:

1. Use the MS Data Review Build Compound Table window to create the
Compound Table from the appropriate calibration data file(s). If you know
that a particular calibration standard level is appropriate for the compound
retention times that you expect in your analysis runs, you can use a data file
generated from it to build the table. Then when you edit the method, set
Update Cmpd Table RT = No.
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2. Go to the Method Builder to optimize the method. Make the appropriate
entries on the Compound Attributes, Quan lon, and Calculations pages.

3. Navigate the compounds via the Identification page to first ensure that the
Peak Windows are big enough, e.g., a window always must be wide enough
to contain the Baseline Start and End for its Target Compound. If it is part of
a fused peak group, that means the entire group.

4. Next, check the peak width and slope sensitivity values to optimize the
integration parameters. If it appears that the default Peak Width and/or Slope
Sensitivity values (4 and 20, respectively) may not be appropriate for a given
compound, adjust them as described previously above. Do a local integration
after each modification to see the result. You can use the cursor to zoom the
region of interest in the displayed chromatogram.

5. Since method parameter values that are optimal for peak sizes at one
concentration may not be at another, it is a good idea to select data files at
both extremes of the expected concentration range and repeat steps 3 and 4
to find the best compromise for each compound. It usually works best to first
optimize the parameters using a low-concentration standard, and then check
them with a high-concentration standard.

Changing Integration Parameters

Deleting Calibration Data

Only invalidated data are deleted when changes are made to the method or data
file. If method changes invalidate the calibration curves but the calibration data
points are still valid, then the curves are recalculated. If method changes are
made to an internal standard compound that cause its calibration data to be
deleted or its calibration curve to be recalculated, the calibration data for all
analytes that use it are acted on in the same way.
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Changes Affecting Calibration Data:

1. Changes to the following parameters...
Calibration Type (Internal Standard, External Standard, %)
Measurement Type (Area, Height)
Replicates Addition Mode (Append, Average)
Replicates Addition Rule (Always, Never, Within Tolerance %)

...causes the deletion of all calibration data for all Target Compounds.

2. Performing a...
Fill-Down action in the Calculations column on the Main Compound
Table Screen

...causes the deletion of all calibration data for selected Target Compounds.

3. Changes to the following parameters...
Compound Type (Analyte, Istd)
Istd To Use
Quan Ion
Scan Function Channel

...causes the deletion of all calibration data for the current Compound.

4. Changes to the following parameter...
# Calibration Levels (data for eliminated levels are deleted)

...causes the deletion of all calibration data for the current Compound at one
or more Calibration Levels .

5. Changes in manual integration ...
Integrated Peak Size

...causes the current calibration data point to be changed (or added or
deleted).

If the integrated peak size changes in Manual Calibration, saving the changes
back to the permanent method updates the data point and recalculates the
calibration curve. If any change in Manual Calibration causes the status of the
current Target Compound to change from Missing to Identified, saving the
changes back to the real method adds a new calibration data point and
recalculates the calibration curve. These could be changes to the local copy of
the method, or dragging the Peak Start/End events. Similarly, saving any change
that changes the Compound Status from Identified to Missing will delete the
current calibration data point and recalculate the calibration curve.

6. Changes to the following parameters...
Calibration Level Amounts
Curve Fit Type (Linear, Quadratic, Cubic)
Origin Point (Ignore, Include, Force)
Regression Weighting (None, 1/n, 1/x, 1/nx, 1/x2, 1/nx2)

- or -

Manual Calibration actions that change, add, or delete individual
calibration data points

...cause the recalculation of the calibration curve for the current Compound.
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Changes NOT affecting Calibration Data:

Changes to the following method parameters DO NOT delete calibration data or
recalculate calibration curves:

1. Description/Reporting Parameters
Compound Name
CAS #
Group Name
Results Units

2. ldentification Parameters
Unretained Peak Time (global parameter)
Ion Ratio Type (global parameter; Absolute, Relative)
Update Cmpd Table RT (global parameter; Yes, No)
Update Cmpd Table Reference Spectrum
Update Cmpd Table Ion Ratios
Retention Time
Relative Retention Peak Designation
Qualifier TIons
Reference Spectrum
Search Window
Search Type
Match Threshold
Min Abundance

Integration Parameters
All parameters on Compound Integration page

Integrating Unknown Peaks

The situation is much simpler when integrating Unknown Peaks. There is no
Integration Window parameter when integrating Unknown Peaks, since the entire
chromatogram is processed. In most cases, the default Peak Width (WI) and
Slope Sensitivity values do not need to be changed when integrating Unknown
Peaks. The Peak Width value is updated dynamically during processing based
on the width of the last peak detected. If either the Peak Width or Slope
Sensitivity do need to be changed during the run, the desired time and value for
each event is specified in the Time Events Table, which is accessed from the
Calculations Setup dialog in the method.
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Setting Parameters in the Results Treatment Dialog

During processing of Calibration Samples, the Replicates Addition Mode and
Replicates Addition Rules specified in the Calibrations Results field are obeyed.

NOTE: Rules may be set for tolerances and Out-of-Tolerance Actions may be set
for Calibration, Analysis, and Verification samples. For example, if there is a
hardware problem causing verification samples to fall out of tolerance,
automation can be halted. These specifications are ignored when processing is
done in MS Data Review.

— Calibration Fesults——————————  — Analysis Results

— Replicates Addition Mode Calferetien Femes o0l

i+ Append Tolerance %: _:I
" Average
Out OF Talerance Action
i ight % I‘I m = =
Averaging ‘Weight 2 = Im

— Replicates Addition Rule

i Always Add
— Werification Results
" Mever Add

Add if withi = I =1
C t0|el[aﬂnlce|;: 50.0 =l Deviation Tolerance %; 100.0 =i

Ot O T e Out OF Taolerance Action

IN At 'l
oasEn INoAction 'l

— Update Crpd T able Parameters
[V Retention Time

™ Reference Spectum

" Target lon Ratios

Edit/Lock Coefficients... |

Defaults Bestare
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TurboDDS(TM) Data Review

Overview

If you are not familiar with the previous MS Data Review section, please review
the sections about selecting data files, selecting, and viewing chromatograms,
selecting and reviewing spectra in this manual.

NOTE: Because TurboDDS™ is a specialized application not all of the MS Data
Review features are available. These unavailable features include background
correction, Quick Integration, quantitation (process data, and review results), and
averaging selected spectra.

This section describes reviewing TurboDDS data and generating TurboDDS
reports.

Opening MS Data Review

Click the MS Data Review ion on the Workstation toolbar.
H5ls V5 | Acs| BN "

MS Data Review (MSDR) opens.

=

MSDR Toolbar Icons for TurboDDS Data

Not all icons are available for TurboDDS data.

By BasANET | FrER| 0

NOTE: This figure is from a profile TurboDDS data file. Library searching is not
available for profile data either non-TurboDDS or TurboDDS.

The icons relevant to TurboDDS are:

% If a TurboDDS file is open, click to return to the last non-TurboDDS file that was
open.

JL\J‘T If a non-TurboDDS file is open, click to return to the last TurboDDS file that was
°l open.
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The icons that are unavailable or may be unavailable in TurboDDS mode data
are from right to left:

Search Windows
Process View

Results View

Export to NIST: This is not available in profile mode but is available in
centroid mode

Export to AMDIS: This is not available in profile mode but is available in
centroid mode

Navigating TurboDDS Data Review

This section introduces you to the basics of navigating the TurboDDS Data
Review window.

NOTE: A “trigger ion” refers to an ion detected in the Survey scan that met the
trigger requirements set in the method to generate a scan at the next MS level.

Generating the example TurboDDS data file

The data file example for most of the TurboDDS section was generated by
infusing the tune solution. If you acquire a TurboDDS data file of the tune
solution, you can open the acquired data file in MSDR and follow the information
presented as if it were a tutorial. Do the following to generate a data file of the
tune solution.

1. Create a TurboDDS acquisition method.
2. Select 5 MS levels (n=5).

3. Infuse the tune solution.
4

Acquire the data for at least 1 minute.

Opening a TurboDDS data file

The following figure is an example of the MSDR display after a TurboDDS tune
file was opened. The numbers on the list refer to the numbers on the following
picture.

1. Atthe top, the MSDR Toolbar has icons.
2. Onthe left, the data tree displays all data files.

3. Inthe middle, the Plot Descriptors pane provides information about the
different scan levels.

e In this figure, All Scan Descriptors is highlighted.

4. On the right, the chromatogram pane is displayed. Spectra can also be
displayed below the chromatogram.
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The displayed RIC is that of the All Plot Descriptors and indicates the intensity of
total counts detected for each scan.

&l MS Data Review - [Ploi Chromatograms and Specira]

T File Chromatogram  Spectrum  SpectrumList Search Integrate Preferences Yiew Window Help NEE:

BS7 | T o @ D

= hg'ieu;ggiw 7 Descriptors for S00MS 50E3 AMS EE EEEY G
2: ) A rvice Survey 3J)

[ 4000Sys All Scan Descriptars
== BO0-MS Methads Survey [393.5 : 400.5] »4 (1)

[3 500-MS.56069.XMS ] 4
Aulotune Logs e2 [ 1 ( )
%[5 ChiomExamples ]
& data 4 -
[ data_wz 5] 1
[ Examples ] ]
[ Libray
F-[ Manuals
methods
[ MSGLOG
=[5 MSTutorials
[3 10_NG.SMS " E
M 1790 MG GriS T

KCounts 500-M%.56069.XM5 RIC @, -

Using Plot Descriptors to Navigate

The following is the Survey section of the Plot Descriptors pane.

Survey [99.5 : 400.5]»4 (1) indicates the following
e [99.5:400.5], survey scan was done from 99.5 to 400.5 m/z
e »4, lons meet the trigger requirements for 4 additional MS levels.
e (1), Segment 1.

Survey |

All Scan Descriptors
Survey [99.5 : 400.5] »4 (1)

Survey Scan
To generate the following figure:

e Hide the data tree, by moving the first splitter bar to the left or by clicking
the data tree icon in the toolbar.

e Click Survey [99.5: 400.5] »4 (1)
The numbers on the list refer to the numbers on the following figure.

1. The MS2 section of the Plot Descriptors pane has 3 masses that were
triggered from the survey scan. These ions met the trigger requirements as
defined in the method.

The RIC of the All Plot Descriptors
The chromatogram of the Survey scan.

The averaged spectrum of the Survey scan. Each of the three ions listed in
the MS2 section of the Plot Descriptors pane is indicated with an arrow that
points down in the same color as the lettering in the MS2 section. Click the
chromatogram to display the spectrum of an individual scan.

177



il MS Data Review - [Plot Chromatograms and Spectra] @ g@@l
g X

"1 File Chromatogram  Spectrum  Spectrumlist  Search Integrate  Preferences Miew  Window Help =

Lo =
r = L O | @
Descriptors for 500-M 5 56069205 ﬂ ‘{_“ | | |i' i' ﬂ ' ,W ﬂ
Survey - ‘ MCounds SO0-MS.56060.XMS RIE [
All Scan Descriptors 4

Survey [99.5 : 400.5] 4 (1) E
2;

MS2 N \ o
242353 MCour
163.8 22 E

Survey [99.5 : 400.5] -

286.9 »2

can Functions: &

Scans

T T T T ‘
0.1 0.2 0.3 0.4
M33 ‘ minutes
;

] o] 8 R A 1 = B

WS4
‘ Spectrum 1A, Survey [99.5 : 400.5] Frofile Smoathed('?] -
Segmwent: 1, 0.000-0.467 min, RIC: 5.747e+6 , Ion: 4798 us, Scans: 1-35
] T I
Hosie zofaos E
0.0% @ 4
] s
ES | . ]
ﬁ ] 164.0 257.0
5.0% 12003 12844 B
2,55 ‘ L l 3
0.0% Loeualihl el Laul m
Sort by Mazzes | == Sort by Times T T T T T T T ;
100 150 200 250 300 350 400
Update Tree .5|]|]'| Recent> Aequired Range mfz | -
e

Scan of the 242.3 ion
To generate the following figure in MSDR:
e Click 242.3 »3
The numbers on the list refer to the numbers on the following figure.
1. The 242.3 »3 entry is highlighted.

2. The MS3 section displays the product ions that were triggered from the 242.3
scan. These are 142.2 and 186.3 m/z.

The All Scan Descriptors Chromatogram.

The chromatogram of the scans that were generated from the 242.3 trigger
ion. Each scan is indicated by a small box. Click a scan box to display the
spectrum of that scan.

The averaged spectrum of the scans generated from the 242.3 trigger ion.

Each of the two ions listed in the MS3 section of the Plot Descriptors pane is
indicated in the spectrum with an arrow pointing down that is the same color
as the lettering in the MS3 section of the Plot Descriptors Pane (number 2 in
the figure).

7. The arrow pointing upwards shows that the displayed spectrum is the
product scan of the 242.3 ion.
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Survey

‘ 500-MS.56069.XMS RIC /[BD] -
All Scan Descriptars 3
Survey [99.5 : 400.5] »4 (1) E \I'I
M2 (1) [ =
4333 MS2 [99.5 : 400.5]- 2423 > 88.0: 2522 -
163.8 »2 2.4 =
256.9 »2 IE‘ E
' """"'bH'"""'bb"'""'hE""""bH"""'f
MS3 @ | ) ) ) ) minutes|
142.2 »2 =
186.3 »2 Cas
Ms4 [« 1ol &~ =&~ [ 11w | ][
Spectrum 1A, MS2 [99.5 : 400.5] - 242.2 > 88.0 : 262.2 Prafile Smoothed(7)|alx]
Segment: 1, 0.005-0.472 min, RIC: 2.391e+5 lon: B625 us, Scans: 2-36
100% 1492 186.3 [ B
ENG) ® 10gs 99908 @ 2423
75% @ 3
MS5 [ 1
50% 1842 ]
] 7912
25% “ 3
, 0% ] b N h
Sort by Masses ** Sort by Times Y e
100 125 150 175 200 225 250
I Uédate Tree !50 Recent> Acquired Range  m/z

Using Arrows in the Spectrum Pane to Navigate

The spectrum pane of the following figure had several arrows that you can use to
navigate through different MS levels in the spectrum pane.

1. Downward pointing arrows on the 142.2 and 186.3 ions.

e Click a downward pointing arrow to display the chromatogram and
spectrum of the product scan of that ion.

2. Upward pointing arrow labeled 242.3.

e Click an upward pointing arrow to display the chromatogram and
spectrum of the precursor ion, which is 242.3 in this example.

Clicking either an up or down arrow in the spectrum results in the same action as
clicking the corresponding trigger ion in the Plot Descriptors Pane.

| &l wlo] & R T | B[ el

Spectrum 1A, MS2 [99.5 : 400.5] - 242.2 > 88.0 : 252.2 Profile Smoothed{7)[o[X]
Segment: 1, 0.005-0.472 min, RIC: 2.391e+6 lon: B625 us, Scans: 2-36
100%— 142.2 186.3 [ ]

1 @10 38 98108 ®242.3
75% ® 3

(Y 500 1842 g
] 7912
25% L ]
D?/ . J IJ= [N
100 125 150 175 200 25 20

Acquired Range  m/z
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Navigation of the MS3, MS4, and MS5 levels
Navigate the MS3, MS4, and MS5 levels the same way as the MS2 levels.

High Resolution TurboDDS Data

The following figure was generated from a TurboDDS Data file acquired with the
High Resolution box selected in the method. The 1422.4 ion was selected in the
Plot Descriptors Pane. The following numbers refer to the numbers on the figure.

1. MS2 and HiRes Plot Descriptors Pane. High Resolution data is acquired only
on ions triggered from the Survey Scan.

2. Both the High Resolution chromatogram of the 1422.4 ion and the MS2
chromatogram of 1422.4 ion are displayed

3. The High Resolution spectrum of the product scan of the 1422.4 ion is
displayed to next to the MS2 level spectrum.

4. Click the HiRes icon in the Chromatogram toolbar to hide the HiRes
chromatogram and spectrum. By default, HiRes data is displayed.

£l MS Data Review - [Plot Chromatograms and Spectra] [DEINEE
jF\\E Chromatogram  Spectrum Spectrum List  Search  Integrate Preferences View  Window  Help -8 X

s
=

Ly @ (4)

Descriptors for TurboDDSHIRes001 <MS

RN EE =R

Survey

All Scan Descriptorg
Survey [199.5 ; 2000.5] »4 (1)

HMCounts TurkoDDSHIREs0OL.XNS RIG[DT -
. 40— —
1
20+ -
0

152 and HiRes

HCoungs M5z [189.5 : 2000.5] - 1422.4 > 511.2 @ 143z.9 [ -

&.00 = |
2 R
1.90 -

5797 53 1
539.4 [+2)
538.8 »3 E
15226 »2 IMCuums HiRes 1422.4 =
16226 »3 5] 1o E
23 174 ]
242.4 33 16+ = . . T T T f 5
0.25 0.50 0.75 1.00 1.25 1.50 1.75
minutes
Functions:
MS3 [|f f2=ans 8 19 B 48 6 79 o
1290 4 2 1 I N 2 a7 e |-
11904 31
10785 51 3 S e O o g e S = e
764 51 Spectrum 1L, MSZ [199.5 Profile Smouched(’ij - Spectrwm 24, HiRes 1422.4 Profile Smoo\:hed(gl -
Segment: 1, , Ton: 5171 us, Scans: 42-94 Segment: 1, , Ion: 1310 us, Scens: 41-93
1290.34 ] 1422.2
1003 3BE30 1422 .9 100% 299409 b
y ] ( 3)
W54 ]
754 ] 755 ]
976.4 ]
25223
1090.5 ]
= e 1 e 1
LD | 1423.2
291283
254 1 255 R
051 | | | e PR
SotbyMasses | SobyTimes . : : : ] : : :
s00 750 1000 1250 1420.0 1422.5 1425.0 1427.5
Update Tree |anWS\500-MS M| Recent> Lequired Range  w/z ) - Riguired Range w/z| -
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TurboDDS Options

The previous section has a general overview of the examining a TurboDDS data
file in MSDR. This section explains MSDR TurboDDS options.

Plot Descriptor Options

There are two sets of options available in the Plot Descriptors Pane:
e Sort by Masses or Sort By Times
e Right-Click Options

Sorting

The two commands at the bottom of the Plot Descriptors pane are Sort by
Masses, and Sort by Times.

= Sork by Mazses | Sort by Times |

Sort by Masses — Click Sort by Masses to arrange the ions in each MS level by
mass. The following is a before and after example.

Before Sort by Masses

After Sort by Masses

Survey

Survey |

All Scan Descriptors
Survey [99.5 : 400.5] »4 (1)

All Scan Descriptors
Survey [99.5 : 400.5] »4 (1)

MS2 MS2 |
242.3 »3 163.8 »2
163.8 »2 2423 »3
256.9 »2 256.9 »2

Sort by Times — Click Sort by Times to arrange the ions in each MS level by
the retention time of the first trigger scan. The following is an example.

Before Sort by Times

After Sort by Times

Survey

All Scan Descriptors
Survey [99.5 : 400.5] »4 (1)

Survey

All Scan Descriptors
Survey [99.5 : 400.5] »4 (1)

MS2

163.8 »2
242.3 53
286.9 »2

MS2

2423 »3
163.8 »2

266.9 »2
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Right-Click Options

Right-click an ion in the Plot Descriptors Pane and a menu appears.

[ has2

Precursor Ion Path
Product Ion Overlay
Product Ion Stacked Report
Product Ion Tree Report

163.5 »2
256.9 »2

If the scan from the next MS level did not have ions that met the requirements,
the product related options are not available. Product lon Stacked Report and
Product lon Tree Report generate reports that are formatted for printing.

For example, the only option for the MS 5 level 57.9 m/z ion is the Precursor lon
Path. There are no product ions because five is the maximum number of MS
levels that are scanned in TurboDDS.

MS5 |
57.9

| Precursor Ion Path i

Precursor lon Path

The example for this section was generated by right-clicking the 57.9 ion in the
MSE5 level and selecting Precursor lon Path, which is the only menu option. This
graphically links how the spectrum of the 57.9 trigger ion was generated from the
product scans of the precursor ions from each MS level.

Survey

All Scan Descriptors

Survey [99.5 : 400.5) C

@Cuums_ L /kv’k /\\b 500-MS.56069 W
-

MS2 @ I Counts | Precursor lon Path MS5 [39.5~+ -2423> 14221002 > 57.9 » 21.9-679 [0[{
242353 2 =
163.8 »2 ™ i
256.9 52 o1 02 03 04 ;
minutes
Scans 10 1 2 )
I DI OFF [Ts] tons: |
M3 (2) [ .
14222 a| o] & - Bl Al T e B @ e
186.3 »2 Spectrum 1A, Survey 995 400.5] Profile Smomhed(?
Segment: 1, 0.000-0.314 min, RIC: 5.777e+5 lon: 4756 us, Scans: 1-2.
100% 24p3
| sov 1640 g 3
o 3 12432
Ms4 (1) [ @ Spectrum 1B, MS2 [99.5 ; 400.5]- 2423 > 858.0 : 2522 Profile Smoothed)[o
100.2 »1 Segment: 1, 0.005-0.318 min, RIC: 2.450e+5 lon: 6380 us, Scans: 2-25
’ 100%4 o 14p.2 186.3
E : 111850 101315
|IE] s0%3 26999 3
0% 1 L
Spectrum TC, MS3 [99.5 : 4005]- 2423 > T422 > 52.7: 1522 Profile Smoothed{7)[o]X
Segment: 1, 0.013-0.326 min, RIC: 339674 lon: 6534 us, Scans: 3-26
100%4 10p.2
Ms5 [|| {If] 50%3 580 4370 5
57.9 09 E| 1864
. Spectrum 1D, MS4 [99.5 : JU0.5]- 2423 > 1422 > 1002 > 37.0: T10.7 Profile Smoothed(7)[o[X]
@ Segment: 1, 0.023-0.337 min, RIC: 26364 lon: BE76 us, Scans: 4-27
100%4 58.0
| EEZEI & :
0%
T T T T T T T T
e ; 1 15 20 5 4
Sort by Masses’ Sort by Time: 50 0o 0 0 250 300 3 OAcquired Rangeon miz

MSWS Data Review software uses colors to help link spectra with information in
the Plot Descriptors pane. In the Plot Descriptors pane, the precursor ions of
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57.9 are highlighted. Starting from MS5 and going to MS2 the path is 57.9, 100.2,
142.2, and 242.3.

Numbers on the previous figure link the Plot Descriptors pane information to the
spectrum. They are described as follows:

NOTE: The mass in the MS5 level is 57.9, yet the mass label for the spectrum
labeled 1 is 58.0. The value in the Plot Descriptors pane is from the first scan
where as the value with the spectrum is the average value of all scans.

1. Spectrum 1D, which has 58.0 m/z as base peak, is the product ion spectrum
of the 100.2 m/z ion in the MS4 section.

2. Spectrum 1C, which has 100.2 m/z as base peak, is the product ion
spectrum of the 142.2 ion in the MS3 section.

3. Spectrum 1B, which has 142.2 m/z as the base peak, is the product ion
spectrum of the 242.3 ion in the MS2 section.

4. Spectrum 1A, which has 242.3 m/z as the base peak is Survey scan.

The previous figure has two chromatograms, labeled by the MSDR software as 1
and 2. These numbers were circled to help identify them.

e Chromatogram 1 is the All Scan Descriptors Chromatogram
e Chromatogram 2 consists of all scans in the Precursor lon Pathway.

Product lon Tree Report

The example for this section was generated by right-clicking the 242.3 ion in the
MS?2 level and selecting Product lon Tree Report from the menu. This report
clearly shows the relationship of all product spectra for the selected MS2 trigger
ion and its precursor Survey spectrum.

Descriptors for %
500-M5.56069.XMS A[ | | | |
S

uvey I MCount
All Scan Des...

Survey [99.5
4
MS2
242353 m
163.8 »2 Precursor Ion Path
2":57.9 2 Product Ion Overlay
= Product Ion Stacked Report
—rr—— B )

The top of the report shows the survey spectrum displaying the ions that met the
trigger requirements defined in the method. Each plot is connected by an arrow
showing the product spectrum of that particular ion. The top of each plot lists the
corresponding MS level, the trigger masses, and the range scanned for that
display. The connecting arrows show the precursor ion and the mass loss for
each spectrum.

Product lon Tree Reports are formatted for printing and can be exported.
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Print Date: 05 Apr 2007 14:56:18

4/5/2007 - 2:55 PM, Page - 1
Product lon Tree Report for 242.3 m/z
File: 500-ms.56088.xms

Survey Scans [99.5:400.5] Scans: 1-35
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Product lon Overlay

The example for this section was generated by right-clicking the 242.3 ion in the
MS2 level and selecting Product lon Overlay from the menu.

Descriptors for

sooms.se08axms || | o] %]
EE | MCount
All Scan Des...
4
MS2 l
242.3 »3 Precﬂsor Ton .Path
163.8 »2

Product Ion Stacked Report
Product Ion Tree Report

e o Lo

The following figure is the Product lon Overlay for the MS2 level 242.3 m/z ion.
The MSDR software uses colors to help correlate the ions with the appropriate
MS level. The spectrum is an overlay of all related product ion spectra of the

242.3 m/z ion. Refer to the Product lon Tree Report to see spectrum individually
and obtained detailed information.

The following figure has two chromatograms, labeled by the MSDR software as 1
and 2. These numbers were circled to help identify them.
The chromatogram pane display:

e Chromatogram 1 is the All Plot Descriptors

Chromatogram 2 consists of all of the scans in the product ion pathway

The Select Spectra Display Format icon, which is circled, is not active when the
Product lon Overlay is displayed.

& MS Data Review - [Plot Chromatograms and Spectra]

[BEE
"I File Chromatogram  Spectrum  SpectrumList  Search Inteqrate Preferences View Window Help BEE
AR e o = o
W&o | i W "EED | @
Desciiptors for i -
soomis ssosamis || 4| || Aln]| & - | Al B [
ey MCounts)
All Scan Des..
Survey [99.5 ...
MS2 [
242353
163.8 »2
256.9 »2
Ms3 [
142.2 »2
186.3 »2 can Functions: 5
1 2
o ons -
—
Al o] % R Al m - w8 )
MS4 [ Spectrum 1A, Prod-MS2 [99.5 : 400.5] - 242 N 2522 Profile Smoothed(7)[a[X] -
: 1,0.005-0.472 min, RIC: 2.391e+6 lon: 6625 us, Scans: 2-36
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Product lon Stacked Report

The Product lon Stacked Report displays all of the spectra with the same mass
range. This clearly shows the mass relationship of the spectra at each MS level.

The example for this section was generated by right-clicking the 242.3 ion in the
MS2 level and selecting Product lon Stacked Report from the menu.

Descriptors f
500 45 BE0BAMS a| o] Al

SLEY l MCount
All Scan Des...
Survey [99.5 .

4 \

MS2 |

2423 53

[ | :
g Precursor Ion Path
163.8 »2
3569 52 Product Ion Overlay
=2 Product Ion Stacked Report

Product Ion Tree Report |

e oy A

The following is the first page of the Product lon Stacked Report for the MS2
level 242.3 m/z ion. It has the Survey scan and the MS2 scan. This report shows
all the spectra associated with a particular ion. Although only 2 spectra are
shown here the full report has 8 spectra.

Print Date: 14 Feb 2007 1520045

2/14/2007 - 3219 PM, Page - 1
Product lon Stacked Report for 242 .3 m/z

Filg JE59 XMS

G

- 0000 tor 0. 487 minutes

e o]
00073

&0% -

25%

5% E

255 4

1 e L 3 n
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Chromatogram and Spectrum Pane Options

The Chromatogram and Spectrum Displays have options for TurboDDS data
files. These options are:

e Inthe Chromatogram Pane - TurboDDS Time Range
e Inthe Spectrum Pane - Mass Ruler for TurboDDS data

¢ In both the Chromatogram and Spectrum Panes - TurboDDS
Preferences

TurboDDS Time Range

Use the TurboDDS Time Range option to select the time range over which the
MS2 scans are listed and the survey scan spectra are averaged. This is useful
when more than one peak in a segment has the same trigger ion mass. Only the
scans in the specified time range are used. From the Chromatogram Toolbar,
click the Set Click and Drag icon, and select TurboDDS Time Range.

&) Al 8-

Zoom Chromatogram +Z
Average Selected Spectra +W
Calculate Moise +M
Calculate Time Range +R
Move Chromatogram +M
Integrate Area +I
Export to Clipboard +B

Click the desired start point and drag the cursor to the desired end time.

In the following example, the spectrum is the average of the scans between the
Start Time Range marker (0.087 min) and the End Time Range marker (0.349
min).
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&1l MS Data Review - [Plot Chromatograms and Spectra]

T File Chromstogram  Spectrum  SpectrumList  Search Integrate Preferences Yiew Window Help

=, Lb] o =
@& | o @
Desciiptors for 5005, 56063 5XM5 d & = — e
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S5 HCoungs S00-MS.56063.%XMS RIC [ -
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Survey [99.5 - 400.5] 4 (1) > E
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MS2 . g
16352 & N
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HCoungs ! ' Survey [99.5 : 400.5] -
5.81 E
5.80 E
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o
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1 ns:
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ME5 3 N = 0
Spectrum 1L, Survey [89.5 : 400.5] Profile Smnm:hed(7) -
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255 4
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To Remove TurboDDS Time Range, right-click the chromatograph background

and click Clear start time to end time Turbo DDS Time Range.

Mew Spectrum Window
Update Spectrum Plot »
Export Spectrum...

: Clear 0,087 to 0.349 TurboDDS Time Range

Calculate SfM (Plot 2)

Mew Label for Plat 2...
Delete Labels 4

Hide Plot 2

Print...
Export 4

Chromatogram Plat Preferences...
TurboDDS Preferences. ..
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Using the Mass Ruler with TurboDDS data

The Mass Ruler functions in TurboDDS mode in a similar manner as it does in
non-TurboDDS mode. Refer to the Using the Mass Ruler in the MS Data Review
section. The Mass Ruler is a very useful to determine the fragmentation
characteristics of the compound of interest.

TurboDDS Preferences Dialog Box

Right-click an empty area of either the chromatogram or the spectra display to
open a menu. The following menu is from the chromatogram display. Click
TurboDDS Preferences.

MNew Spectrum Window
Update Spectrum Plot »
Export Spectrum...

Calculate S/N (Plot 1)

Mew Label For Plot 1...

Delete Labels 4
Hide Plot 1

Print...

Export 14

TurboDDS Preferences...

NOTE: You can also access the TurboDDS Preferences from the Preferences
menu.

The TurboDDS Preferences Dialog Box has three tabs:

e Colors

e Triggers

e Plot Titles
Colors

From the Colors tab, you can change the display colors. If you select a different
color for a MS scan level, the color is applied to the chromatogram, the spectrum
and the trigger ion in the Plots Descriptors pane. Click a color to open a pallet of
colors, select the new color, and click OK.

Use Faded Background and Color To White to change the background display
to a color gradient that goes from the selected color to black, Faded
Background, or the selected color to white, Color To White.
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TurboDDS Preferences

Colors |Triggers| Plot Titles |

— Colors
— Background ] MS3
[ §p . 115 4
B cans LY
[ Survey T HiRes

L[V [~ Faded Background

™ Color To White

Help | Reset ta Defaults |

Reset &ll to Defaults | 0K

Cancel |
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Triggers

Click the Show Arrows check box to display the arrows.

Enter the minimum % of the base peak that an ion must have for an arrow to be
displayed.

Use the Mass Window to select mass equivalence. For example, if you select
0.50 +/- m/z, then 99.7 and 100.3 are listed as separate ions, if you select 1.0 +/-
m/z, then they are reported as a single ion. The range is 0.25 to 1.25 m/z. After
you click OK, the Plot Descriptors Display, the Chromatogram and the Spectra
are updated.

Click Reset to Defaults to restore the default values, which are: Show Arrows
enabled for peaks 10% and above the base peak and a Mass Window of 0.5 +/-
m/z.

Click Reset All to Defaults to restore the default values for all three tabs. You do
not need to do each individually.

TurboDDS Preferences @

Colors Triggers | Plat Titlesl

— Show Trigger Up and Down Arrows
V' Show Amows

Do not show arrows for peaks below

|1U.U % of the base peak.

—Mass Window

IU. 50 +/-m/fz

[Existing TurboDDS plots will be deleted.)

Help I Reset ta Defaults |

Reset &ll to Defaults | oK Cancel I
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Plot Titles

Determine the number of Title Lines to Display on the top right and left of the
display and select the fields to be displayed. Plot Titles you select for TurboDDS
spectra are independent of the Plot Titles selected for non-TurboDDS spectra.

TurboDDS Preferences @

Colors | Triggers  Plot Titles |

Title Lines to Display
IV LeftLine 1 [V Right Line 1
IV LeftLine 2 [V Right Line 2
- Title Fields

* Left1 ¢ Left2 ¢ Right1 ¢ Right2

Choose from: Selected:

E] User Edited [P Add> ]

Base Peak &m¢ Scan Descriptor
Base Peak lon Insert-> |
BC or EBC Bac

CAS Number <-Remove
Comment —J

File/Library awve Ly
Formula
!r_l?e:::_ip_File/Lit v Move Down-)l

Help I Reset to Defaults l

Reset &ll to Defaults

oK Cancel I

192



Generation of Standard MS

Reports

Overview

Standard MS Reports produce reports using the results in data files and the
calibration data in methods. As such, data handling results must exist in the
specified data file for a report to be generated. Calibration data must exist in the
method for a Calibration Block or Curve Report to be generated.

Parameters for standard MS reports are specified in the Data Handling Method
under the Standard MS Reports Section. You can specify that these reports are
printed after every run is completed. Reports parameters specified in the method
are:

e Sample reports (results for all compounds found in a sample).

e Compound reports (detailed results for each individual Target and non-
Target compound for each sample injected).

e Calibration Block reports (report for all calibration samples in a run
sequence).

e Summary reports (summary of results for all samples in a run
sequence).

You can look at the reports after the run sequence is completed, using the MS
Standard Reports Application, accessed from the Varian Work Station toolbar.
In this application, Sample and Compound reports may be customized
interactively and then saved as text files, printed or sent to a spooler file.

The calibration block and summary report formats cannot be formatted in the MS
Standard Reports Application.

The Calibration block and the Summary reports can be printed, either at the
end of an automation sequence or at the end of a recalculation sequence by
listing Print Cal and Print Summary Report at the end of a sample list or
recalculation list. “Printed Block Report” and “Printed Summary Report” must be
checked in the
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Print Options section of the method.

194



1 Dpiate smp_ACL - RecalcList

I _ Sample Cal. _ Recalc
Data File Name Sample Type level Inj. Notes

1 Mew Calib Block | =

Amount 5td | Unid Peak
(I5. N% only) | Factor

AutoLink Multiplier

2 chwarianwshopisteshoal24-9-01.sms cal? Calibration -
3 chwaianwshopiatesheal24-3-01001.5ms  cal? Calibration =l
4 o hwanianwshopiatesical34-9-01.sms cal? Calibration =
5 chvanianwshopiatestcal34-9-01001.sms | cald Calbration =
[ chwanianwshopiateshcaldd-9-01.sms calt Calbration =
7 chwananwshopisteshesldd-3-01001.5ms  cald Calibration =
8 chwananwshopistesheal54-9-01 sms cald Calibration =
9 chwanianwshopiatesical54-9-01001.sms | cals Calibration =
10 | chwarianwshopiateshcaled-9-01.sms calb Calibration =l
11 chwaianwshopiateshcalgd-3-01001.5ms  cals Calibration =l
12 | chwanianwshopiatesiempl sms call Analysis =
13 | c'waianwshopiateshsmpla.sme Analysiz -
15 Print Summary

16

Another way to access the Calibration block and the Summary reports is to
convert them to ASCII block reports. The report can then be opened in MS Excel
and formatted as desired.

The Standard MS Reports Method Section

NOTE that information about using other reporting applications such as the
Custom MS Report Writer is documented in the manuals specific to those
applications.

Parameters for Report formatting are specified in the Standard MS Reports
section of the data handling method. The Standard MS Reports method section
is a post-run processing application and applies to a specific module number.
You can create a report method section for each module you generate reports
with.

The method defines reports that run under Automation and interactively with the
MS Reports application.

The Standard MS Report section contains six editing windows. Each one is
described below in the following sections.
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Print Options

Specify desired MS reports to be generated, including some general formatting

parameters.

[B4 Method Builder - [Dpiates2 mth]

Flle Edit View ‘Window Help

(L @l@lE] (=[] Sl2]| 4]

e =& =|=(m

Opiates2. mth

B Method Motes

= 1 2000 Mass Spec - Address 40
¢ =TT 2000Mass Spec Control
i T MS Method Editor

| E-T7 Channsl 1=M5 Data

i ndard MS Peports

E-§F Sta

Chromatograrn Format
¢ Compound Reports
# Calibration Block Report Format
# Summary Report Format
=17 3800 GL - Addhess 44
=1 3800 GC Control
ﬁ Autasampler
H Sample Delivery
H Injector
¥ | Flow/Pressure
H Column Oven
H Detector

,—. Output

~%_| Data Acquisition

i~ Single-Fun Reports
- Sample Report

Select the repoit(s) to be generated here.

™ Printed Sample Report
™ ASCI Sample Report

Title # Header...
Preview Sample Repart. .

- Multi-Rur [Block] Reports
i~ Calibration Reparts
™ Printed Block Feport
¥ ASCIl Black Repart
™ Printed Curve Feport

- Summary Reports

i~ Compound Report

™ Prirted Compound Reports
1% | frislisis Samples
| | Verfiation Samples

| | Caltation Samples

™ Print Summary Repart
¥ A5C1 Summary Report
I™ Frint Control Charts
™ ASCI Control Charts

~ASCIl Reports Column Separator
" )32 Regional Settings List Separator

Title # Header * Use Tab Character
T e ® Uetrmalizeda
cal44-5-00m SMS # Coples oo ol epots [ 13
T e # Decimal Digits for Amount: E

Printout Scheduling
¥ Suppress Printout on Injsctions

Defaults I Restore

Single Run Reports

Iltem

Description

Printed Sample Report

When checked, the Workstation prints the Sample Report
during processing in System Control or MS Data Review.

ASCIl Sample Report

When checked, the Workstation produces an ASCII file of
the Sample Report during processing in System Control
or MS Data Review.

Title/Header... Buttons

When pressed, the Workstation presents a dialog allowing
the specification of report title and header information.

Preview
Sample/Compound Report

Previews the sample/compound reports for the data file
selected on the same page and allows printing and export
options.

Printed Compound Reports

When checked, the Workstation prints any Compound
Reports during processing in System Control or MS Data
Review.

Analysis Samples

When checked, the Workstation prints Compound
Reports for Analysis samples during processing in
System Control or MS Data Review.

Verification Samples

When checked, the Workstation prints Compound
Reports for Verification samples during processing in
System Control or MS Data Review.

Calibration Samples

When checked, the Workstation prints Compound
Reports for Calibration samples during processing in
System Control or MS Data Review.

Suppress Printout on
Injections

When checked, only prints automated reports for Recalc
Print, Print Calib and Print Summary actions. Used to
insure that printer error do not interrupt an automated
sequence of injections. Refer to Batch Printing for details.
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Multiple Run (Block) Reports

Item Description

Printed Block Selects whether or not a Calibration Block Report is printed when a

Report Print Calib sample type is used in a SampleList or RecalcList (from
System Control or MS Data Review).

ASCII Block When checked, produces a Calibration Block Report in ASCllI-file

Report format when a Print Calib sample type is used in a SampleList or

RecalcList (from System Control or MS Data Review).

Printed Curve
Report

Selects whether or not a Calibration Curve Report is printed when a
Print Calib sample type is used in a SampleList or RecalcList (from
System Control or MS Data Review).

Print Summary
Report

Selects whether or not a Summary Report is printed when a Print
Summary sample type is used in a SampleList or RecalcList (from
System Control or MS Data Review).

ASCII
Summary
Report

When checked, produces a Summary Report in ASClII-file format
when a Print Summary sample type is used in a SampleList or
RecalcList (from System Control or MS Data Review).

Print Control

Selects whether or not Control Charts are printed when a Print

Charts Summary sample type is used in a SampleList or RecalcList (from
System Control or MS Data Review).

ASCI| Control When checked, produces Control Chart data in ASCII-file format

Charts when a Print Summary sample type is used in a SampleList or

RecalcList from System Control or MS Data Review).

Other Commands

ITEM DESCRIPTION

ASCII Reports | Specifies the ASCII character (or possible sequence) to be used as

Column the field separator for any ASCII report produced.

Separator

# Copies to 1to 10

Print Sets the number of copies of any report to be printed.

# Decimal Oto6

Digits for Sets the number of decimal digits for all calculated amount fields in

Amount any report printing results.

Defaults Press this button to load all dialog fields with their factory presets
(values used when creating a brand new Default.mth).

Restore Press this button to load all dialog fields with their previously saved

values, i.e., those that were present the last time the method was
saved.

When ASCII options are enabled, the Workstation creates an ASCI| file
containing the data for each corresponding report. In the case of Sample or

Calibration Reports, the files are named based on the Data File name, appended

by “-MS”. For Summary Reports, the files are named based on the RecalcList

filename. For all reports, the following filename extension assignments are made:

ASCII Field Delimiter

Default Filename Extension

Regional settings list separator

.CSV
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<TAB> character

Ixt

<SPACE> character .prn

These files can then be imported into applications such as Excel for additional
processing. (For importing into Excel, the *.csv or *.txt formats are

recommended)

Sample Reports Title/Header Dialog

The following dialog is available by pressing the Title/Header in the Sample

Report group on the Print Options screen. This dialog is also available by clicking

on the Sample Report icon in the toolbar.

-

Header Editor

Feport Title

1

&

Header area [Portrait Mode]:

Cancel

Sample 10:
Instrument 10
Acquisition Date:
Calculation Date:
Inj. Sample Motes:

Cell
Elemnent:

Ciperatar:

_ cencel_|
Last Calibration: Clear &l
__ Detais_|

Data File:
Wethod: Defaults

Farmat:

<Place Holder>
Calibration Type
Divigor

Duplicate Peaks
Failed Compounds
Header Time Date
|dentified Compounds
Injection

15 Factor

Lewel

Measurement Type
Missing Compounds
Muiltiplier

~ Sample 1D
Operator
Instrument 1D
Last Calibration
Acquisition Date
D ata File
Calculation D ate
Method

Inj. Sample Motes

FEEEE

Rack b
Item Description
Report Title Title for the report (up to 60 characters).

Header Area

Shows how the specified header will look approximately on a
printed page.

Element List of fields available to put into the header.

Format Selected list of fields for the header.

Add-> Adds the highlighted items in the Element list to the end of the
current Format list.

Insert-> Inserts the highlighted items in the Element list before the first
highlighted item of the current Format list.

<-Remove Moves the highlighted items in the Format list back to the current
Element list.

Move Up-> Moves the highlighted items in the Format list up one position.

Move Down->

Moves the highlighted items in the Format list down one position.

Clear All

Moves all of the items in the Format list back to the current
Element list, effectively erasing all the fields from the header.
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Compound Reports Title/Header Dialog

The following dialog is available by pressing the “Title/Header...” button in the
Compound Report group on the Print Options screen:

Header Editor @

Report Title

Header area [Portrait Mode]:

Cancel

Sample I0:
Instrument 10

Acquisition Date:
Calculation Date:
Sample Type:

Imi S mmamla blakae:
<

Cel

Element:

Measurement Type:

Ciperatar: A

Last Calibration: Clear &l
Calibration Type:

Diata File:

Wethod:

Defaults

Farmat:

<Place Holder:
Divisor

Duplicate Peaks
Failed Compounds
Header Time D ate
|dentified Compounds
Injection

A Sample 1D
Operator
Instrument 10

Last Calibration
Meazurement Type
Calibration Type
Acquizition D ate

FEEEE

15 Factor D ata File
Lewvel Calculation Date
Mizzing Compounds Method
Multiplier Sarple Type
Fack Inj. Sample Mates
Feport Mizzing
Report Unidentified 5
ITEM DESCRIPTION
Report Title Title for the report (up to 60 characters).

Header Area

Shows how the specified header will look approximately on a
printed page.

Element List of fields available to put into the header.

Format Selected list of fields for the header.

Add-> Adds the highlighted items in the Element list to the end of the
current Format list.

Insert-> Inserts the highlighted items in the Element list before the first
highlighted item of the current Format list.

<-Remove Moves the highlighted items in the Format list back to the current
Element list.

Move Up-> Moves the highlighted items in the Format list up one position.

Move Down->

Moves the highlighted items in the Format list down one position.

Clear All

Moves all of the items in the Format list back to the current
Element list, effectively erasing all the fields from the header.
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Results Format

Results format specifies the layout and contents of the results in the Sample
Report. Refer to the on-line help in MS Report for details on the report fields and
format.

[E4 Method Builder - [Dpiates.mth]

Eile Edit Wiew Window Help

BleRss pliel o=exm] S]] Wil FE S B8

Opiates.mth

- Methad Mates

B[] 2000 Mass Spec - Address 40

E| E 2000 Mass Spec Contral

o T MG Method Editar
Charnel 1=M5 Data

E@’; Standard M5 Reports
i fF Print Options

s Format
% Chromatogram Format
# Compound Beports

L8 Summary Report Farmat
2| b5 Data Handling
Calculations Setup
Compound Table

ke Results Treatment

GC - Address 44

000 GC Contral

%% [Calibration Block Fleport Fomat

Sample Report - Results
i Target Compound Result Types to Report

¥ Identified
¥ Failed
¥ Missing

i Unidentifed Peak Types to Report
M TIC

¥ Unknawn

¥ Duplicate

~Results Table Format

€ Standard

" Detailed

& User-Defined Format

Select Fields |

¥ Shew lon Ratio Information

17| Shiav Eammound Groum Tatals

~ Run Documentation
™ Acquisition Segmert |nformation

I™ Fiun Log [Method/Module Documentation)
I™ Emor Log [Instrument Errars)

™ Calitration Log

™ Revision Log [Changes to Results)

I™ Haotes [Sample Notes]

I™ Maotes [Method Notes)

Fl Autosampler
Fl Sample Delivery
-2 Injector

D efaul:
ﬁ Flow/Pressure Sty I
FI Colurnn Oven

& ) Detector
:: Dutput

-% | Data Acquisition

Restare I

ITEM DESCRIPTION

Determines which analytes listed in the peak table to report -
identified, present but failing the qualifier tests and missing.

Target Compound
Result Types to
Report

Unidentified Peak
Types to Report

Determines which unidentified peaks to report - TIC, unknowns and
duplicate peaks

Standard Results | Standard Report in Portrait format - user does not specify fields.

List Pane Format

Detailed Results
List Pane Format

Detailed Report in Landscape format - user does not specify fields.

User-Defined User can specify fields for report by pushing button “Select Fields”.
Results List Pane

Format

The ion ratio information specified in the data handling method will
be put into the report.

Show lon Ratio
Information

Group totals specified in the data handling method will be put into
the report. Uses the group number set in the Compound Table.

Show Compound
Group Totals

Run Specify which logs should be appended to the report.
Documentation

Acquisition Check this box to annotate plots with acquisition segment
Segment information.

Information

Run Log The Run Log contains the Data Acquisition and Data Handling

Method that was used in the run that generated the Data File. Any
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ITEM

DESCRIPTION

changes that occurred during the execution of the Method will be
incorporated into the Run Log.

Error Log

The Error Log is a list of errors that occurred during the run that
generated the Data File.

Calibration Log

The Calibration Log is included in the report if the Calibration Log
checkbox is checked in the Results Format portion of the Report
section of the Method. The Calibration Log is the list of data files
used to create the calibration curves.

Revision Log

The Revision Log contains the date/time and Method name used
every time a recalculation is performed on the Data File. Results
deletion is also documented in the Revision Log. Documentation of
recalculations can be disabled from the Security Administration
application.

Sample Notes

The Sample Notes are the notes set in the SampleList in System
Control when the injection was performed that generated the Data
File.

Method Notes

The Method Notes are the notes set in the SampleLog (in System
Control) or in the Reintegration List (in Interactive Graphics) during
the most recent recalculation performed on the Data File.

Sample Report User-Defined Format Fields

The following dialog is available from clicking Select Field on the Sample Report
screen. Refer to the MS reports documentation for specific field definitions.

User-Defined Format

" Portrait Mode

— User-Defined Fields

¢ Landscape Mode

Choose from:

Add Field Descriptions in Order of Preference:

Selected:

1st Match Entry No.
1st Match Library
2nd Match Entry No.
2nd Match Library
2nd Match Name
3rd Match Entry No.
3rd Match Library
3rd Match Name
Amount Reject
Amount Units
Baseline Code
Calculation Date

Calibration Date

Cali Curve Calculations

Compound Number
Retention Time
Peak Name

Status

Quan lons

Area

Amount

Forward Match
Reverse Match
lonization Time

4 Add->
Insert->
<-Remove
Move Up->
Move Down->

Clear &ll

A

M alibr abimin ©omiimbimies A
Current Width: [T20
Defaults | 0 Cancel |
ITEM DESCRIPTION
Portrait/Landscape | Pick the print orientation that will be used to produce the sample
Mode report.

Choose From

Use the list box provided to pick new fields to be added to the
current configuration.
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Selected Use the list box provided to see the currently configured set of
fields and to rearrange those fields.

Current Width Use this indicator to determine the current width of one line of
fields in a printed report. If the number turns red, the width will
exceed the right-margin boundary of the printed report, causing the
row to wrap around to the next line.

Add-> Adds the highlighted items in the “Choose From” list to the end of
the current “Selected” list.

Insert-> Inserts the highlighted items in the “Choose From” list before the
first highlighted item of the current “Choose From” list.

<-Remove Moves the highlighted items in the “Selected” list back to the
current “Choose From” list.

Move Up-> Moves the highlighted items in the “Selected” list up one position.

Move Down-> Moves the highlighted items in the “Selected” list down one
position.

Clear All Moves all of the items in the “Selected” list back to the current
“Choose From” list.

Chromatogram Format

Chromatogram Format specifies the length of the chromatogram, the scaling of
the plot, and the plot annotations.

8 Method Builder - [OP CL.mth*] [ (=13}
File Edit View Window Help -8 X
BlelBsN BIBB bBex|D &
144> pII| 65| B/5||
3 OF CLmth* Sample Report - Chiomatograms e
[E3) Method Notes o
- %% 3800 GC - Address 44 Laroet Cempoing G fizsion
. =¥ 3800 GC Control ’7 Quan lons: |RIC - Scan Function Channels:  Merged ‘
:, Autosampler
y Sample Delivery ~Ch Format
Injects 2 :
o e ~Time Scal - Plot Annotation
‘Fl Flow/Pressure
- Column Oven % Entire Data File General
= Detector € Subset of Data File I~ Acquisition Segments
¥ ) Output = ™ Integration Events + Baselines
ﬂ Data Acquisition Stat Time (min.) 000 ,
- I~ Background Correction
- T 4000 Mass Spec - Address 56 oo A ey i
-3 4000 Mass Spec Control End Time (min) o sakclyesto Arnatete
pl ’
B M5 Acquisition Method ; = I™ Retention Time
BT Channel 1=M5 Data Pnboi Bt = I~ Scan Number
B Standard M5 Reports Overlap Seconds: = [V Compound Name
&2 Print Options
- s [~ Compound Number
| rAmplitude Scale Peak Annotati
[t 4 Chromatogram Format A TE
2 Compound Reports @+ Auto V' Identified
2 Calibration Block Report Format Zoom Faclor 1.00== [V Failed
#2 Summary Report Format ) : o
v Mi
-1 Ms Data Handing € Fired - it
"I Calculations Setup Range: ‘UDUE I” Tics
&=} Compound Table I™ Unknowns
fk=| Results Treatment Offset % 03: [~ Duplicates
Defaults Restore 3
Ready UM A
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FE Method Builder - [Dpiates.mth]
[

FE Opiates. mth

i Method Nates
1 2000 Mass Spec - Address 40

™ 2000 Mass Spec Control

T M5 Method E ditar

=T Channel 1=M5 Data

= ‘ Standard MS Reports

Print Options

Results Format

Compound Reports
Calibration Block Report Format
- Summary Feport Format
B MS Data Handing
Calculations Setup
Compound T able
Results Treatment
£-#7) 3800 GC - Address 44
=-#7) 3800 GE Cantral
Autazampler
Sample Delivery
Injsctor
Flows/Pressure
Calurnn Oven
Detector
Output
Data Acquisition

A" AAL T L7
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ITEM

DESCRIPTION

Target Compound
Chromatogram
Specification

Plot the RIC or selected ions

Scan Function
Channels

Allows selected scan channels to be shown in the report

Entire Data File

Pick this item to use the entire data file as the chromatogram time
scale.

Subset of Data
File

Check Pick this item to use just a subset of the data file as the
chromatogram time scale.

Start Time 0.00 to 1440.00. Specifies a start time after injection for the
(minutes) chromatogram display and printout.

End Time 0.01 to 1440.00. Specifies an end time for the chromatogram
(minutes) display and printout. If the End Time is greater than the actual end

time in the data file, then the actual end time is used.

Number of Plots

1 to 10. Sets the number of pages used to print a chromatogram.

Overlap Seconds

Use this field to define the overlap of more than one chromatogram
displayed on the same page.

Amplitude Scale

Determines the type of scaling to use for the plot: Auto or Fixed.

Auto Amplitude
Scale Type

Adjusts the attenuation and the zero offset so that the
chromatogram fills the screen or page. Fits the high and low
amplitudes to the page.

Zoom Factor

0.01 to 1000.00. Zoom factor for auto scale type.

Fixed Amplitude

Sets the magnification of the amplitude axis. 100,000 displays the

Scale Type maximum detector range, 1 displays the highest magnification. Also
sets the offset of the baseline as a percentage of the full page.
Range 10 to 1,000,000. Range for fixed scale type.

Amplitude Scale
Offset %

-10% to 100%. Sets the zero point of the displayed or printed
chromatogram as a percentage of the full page.

Plot Annotations

Select the annotations for the plot.

Peak Annotations

Select the annotations for the peaks. Integration time events include
peak start, end and apex.

Peak Types to
Annotate

Select which types of peaks to annotate on a plot.
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Compound Reports

Compound format specifies the layout and contents of the compound report.

Refer to the on-line help in MS Report for details on compound report fields and
format.

% Method Builder - [Dpiates2_mth]

-Flle Edit View Windaw Help

EEEENEEEE EEEENEE

LRI IR S )

% Opiates2 mth Compound Reports
é Method Notes i~ Target Compound
‘?‘ I-‘.-l SIS EE - Result Types to Report— - Target Flots:
H E| D 2DDD Mass Spec Control % Identified
T M3 Method Editor Lefi Right
¢ =T Channel 1=M5 Dats Iv Faied Top |Uuanlon Chromatogram = |Sample Spectum hd
i =5 §S Standald M5 Feports ¥ Missing Middle | Mo Flot = |Rieference Spectum -
% Prink Options  Text Resuls Bottom | Mo Flot ¥ |Flaw Sample Spectum -
% Results Format - - -
2 Chromatogram Foimat Sl
Compound Fepoits " Detalled
s Calibration Block Repart Format " lon Ratios
- Lo @% Summary Report Format % User-Defined Format
E-F ) 800 GC - Address 44 "
TE!JQ 3800 GC Control Select Fields...
Fl Autazampler V¥ #cq. Segment Info.
F| Sample Delivery
Injectar i~ Unidentified Peak:
Fl Flow/Pressure — Result Types to Repot—  — Libray Searched Plots [TICs):
% | Column Dven ¥ TIC Lefi Right
iFl Detector ¥ Unknawn Top |Quan lon Chromatogram ¥ |Sample Spectum A
£l Duieut ¥ Duplicate Middle | Mo Plat ZF\rsl Library Match Spectrum z
| Dats Acquisition Bottoma | Mo Flot w |Difference [Sample - 15t Match]
i Text Result —
" Standard
& User-Defined Farmat — Plots Mot Library Searched:
" Lefi Righs
Select Fields. Top |Guanlon Chromatogram LNU Plot : hd
I™ Aecg Segment Info. Middle | Mo Flot = Mo Plat =
Botiom | Mo Flot = | Mo Flat ha
Detaults Restare I
ITEM DESCRIPTION
Target Types to report, Standard, Detailed, lon Ratios or User-Defined
Compounds Format. Click on Select Fields to specify User-Defined Format.
Results/ Text
Acg. Segment The Acquisition Segment Information is included in the report if the
Info. Acg. Segment Info. checkbox is checked.
Target Plots Up to six target plots may be selected. Use the combo boxes
provided to specify the desired plots and their positions.
Unidentified Types to report, Standard or User-Defined Format. Click on Select
Peaks Fields for User-Defined Format. Check Acg. Segment Info. to
Results/Text include acquisition segment information with the unidentified peak
report.
Library Searched | Up to six TIC plots may be selected. Use the combo boxes provided
Plots to specify the desired plots and their positions.
Plots Not Library | Up to six plots of “compounds not library searched” may be
Searched selected. Use the combo boxes provided to specify the desired
plots and their positions.
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Compound Report User-Defined Format Fields

The following dialog is available from pressing the “Select Fields...” button on the
Compound Report screen. Refer to the MS Reports documentation for specific
field definitions.

User-Defined Format

% Portrait Mode
" Landscape Mode

— User-Defined Fields

Add Field Descriptions in Order of Preference:

Choose from: Selected:

Baseline Code ~ K Compound Number

Calculation Date M Retention Time

Calibration Date RT Offset

Channels Insert-> I Peak Name

Correlation Coefficient CAS Number

Error <-Remove I Status

Expected RT Quan lons

Forward Match Move Up-> I Area

Group Name Height

Hit Probability 5 | |Amount

In Library Probability M Calibration Equation

lonization Time IS Peak Name

15 Amount Clear Al I Qual. lon Ratio

1S Area w

IC T aramar e, A Mlmab

Current Width: [N /&
Defaults I 0K I Cancel |

ITEM DESCRIPTION

Portrait/Landscape | These controls are disabled since Compound reports are always in
Mode portrait orientation.

Choose From Use the list box provided to pick new fields to be added to the
current configuration.

Selected Use the list box provided to see the currently configured set of
fields and to rearrange those fields.

Add-> Adds the highlighted items in the “Choose From” list to the end of
the current “Selected” list.

Insert-> Inserts the highlighted items in the “Choose From” list before the
first highlighted item of the current “Selected” list.

<-Remove Moves the highlighted items in the “Selected” list back to the
current “Choose From” list.

Move Up-> Moves the highlighted items in the “Selected” list up one position.

Move Down-> Moves the highlighted items in the “Selected” list down one
position.

Clear All Moves all of the items in the “Selected” list back to the current

“Choose From” list.
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Calibration Block Report Format

These options affect the Calibration Block Report generated when a Print Calib
entry is added to a SampleList or RecalcList in System Control.

4 Method Builder - [Opiates.mth]

-FI|E Edit View ‘Window Help

e = R e T e e e e e A RS T =R (= sl
% O piatez mth Calibration Reports

. Method Notes

i ZDDD Masz Spec - Address 40
ZUUD asz Spec Control — Report Tupe
-1 M5 Method Edi

EI:IPIwnneI 1EtMg Dat:;Dr @ S

i~ Calibration Block Feport

tandard M5 Reports " Detailed
“ Print Options »
Results Format r~ Report Report Tit

# Chromatogram Format

ICaI\blation Black Report

Calibration Curve Repaort

= :J MS Data Handlmg

] Calculations Setup — Curves Per Page Plat Type
=] Compound Table - 3 (O3 @ Linear/Linear
é Results Treatment 2 4 (gl ¢ Log/Log
=% 3800 GE - Address 44
B 5 EUD e ¥ Show Outliers on Curve
i Autosampler
I omnple Defivery i~ Curve Report Title
~ 1 Injector |Cahblation Curves Report
-5 | Flow/Pressure
& | Column Oven
-8y Detectar
i iFl Output
..... £ Datadenustion Defaults Restare

ITEM DESCRIPTION

Calibration Block | Pick the Standard or the Detailed Format. Enter a block report title
Report of up to 40 characters.

Calibration Curve | Adjust the # Curves Per Page field to get the desired number of
Report

calibration curves to fit on one printed page. The curves can be in
linear or log/log format. Check the Show Outliers on Curve box to
allow those calibration points flagged as outliers to be printed on the
curve report. Enter a curve report title of up to 40 characters.

Calibration Block Report Content Descriptions

The following table entries describe the contents of the Calibration Block and
Calibration Curve Reports produced:

Report Header

ITEM DESCRIPTION
Title

Set in the Calibration Block Report portion of the Standard MS
Reports section of the method. It appears at the top-center of the

first page of the printed report, and in the first field of the first line of
the ASCII report.

Recalc Method The file name of the Data Handling Method used to generate the

current results. This may differ from the Method used when the data
was first generated.

SampleList

The name of the sample-injection list file used by System Control to
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gather the original data.

SequencelList

The name of the Sequence List file used (if any) by System Control
to acquire the original data file.

Workstation Name

The name of the Workstation Software that generated the report.

Peak
Measurement

Set in the Calculations Setup window in the Data Handling Method
section. Either Peak Area or Peak Height.

Last Calibration
Date

The date and time of the last injection.

Composed Table
updated

The date and time the results in this file were last recalculated.

Detector The type of detector on which data was acquired
Workstation The version of the Workstation Software that generated the report.
Version

Calibration Type

Set in the Calculations Setup window in the Data Handling Method
section. Either Percent, Internal Standard or External Standard.

Detail Data
Item Description
Data File List The Standard Report will include a list of all of the files (and their

names, dates, indices, and calibration levels) that make up the
calibration.

Compound Detall
Rows

Following the Data File List of the Standard Report is a list of all of
the compounds and their associated RF’s (or RRF’s) for each
calibration level. Each row includes:

Compound Number

Compound Name

Correlation Coefficient

Average (Relative) Response Factor
(Relative) Standard Deviation

(Relative) Response Factors 1 through 10

Detailed Report
Section

The Detailed Report includes a list of all of the Compounds and
their Calibration Equation information, followed by a legend for the
codes used to identify curve fitting, origin points, and regression
weights. This is followed by another list of the compounds with
detailed response data for each calibration level.
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Summary Report Format

These options affect the Summary Report and Control Charts generated when a
Print Summary entry is added to a RecalcList in System Control.

B4 Method Builder - [default. mth] ME E
U File  Edit Miew Window Help =] =l
@[ BlRlB] - [lepx] s(2| 144> M| [E 5| BSm
‘ defau\t mth 21 [Summary Feport and Control Charts
H ) Method Noles  Include Fun Types: Sart By: Group By:
E-- (] 2000 Maszs Spec - Address 40 . lﬁ
2DDD Mass Spec Contral ¥ Calibration First Key: Compaund & Fist Key
T S Method Editor lﬁ
S d ke  |Mone b
E| T Chanrel 1=M5 Data IV Analysis FranEhe 1 Secord ey
- a Standard M5 Reparts Tibiircd K INUHB o
Print Optians I Yeriication :
Fresults Format fHbimnben of Sample 0 Ehars, te ot ar I E 33 £ ey
Chromatogram Formz — Summary Report
Compaound Reparts
Calibration Block Fiey Summary Feport Title: |Summary Feport
n Summarize:
15 Data Handling |7 ¥ Retention Time ™ Results [&mount) I~ Area ™ Height |
Calculations Setup
Compaound Table — Caontral Chart
Results Treatment Cortrol Chart Title: IControl Chart
H@ Standard GC Reports Chart
E‘ Print Options |7 £+ Retention Time ' Results [Amount] " tyea " Height |
Results Format
Chromatagram Farmz Cortrol Lirnits Plat Options:——————————————
Calibration Block Reg % +/}- 2 Standard Deviations =
| 4
=) MO0GC - Address 44 £ v/ 3 Sterdud Dovie Humber of Flos/Page: [ 4]
Eﬁ 3800 GC Contral +#- 3 Standard Deviations
Sample Delivery [SRYE 53: %
Injectar
=) Flow/Pressure
Calum Dven Defaults Restore
Dretector
Output
i g Data Acquisition A
0 000000 _>l_I < | B
Ready MUK

Report results are collated and summarized for all records existing between the
current and the previous Print Summary entry in, or the beginning of the

RecalcList.

Common Options

ITEM

DESCRIPTION

Include Run Types

Click on the boxes next to the run types to be included in the
summary report.

Sort By

Use the list boxes provided to pick appropriate fields as summary
record sort keys.

Number of Sample
ID Chars to Sort on

Specifies the number of significant characters of the Sample ID to
be used during a sort. Valid only when the Sample ID field is used
as a sort key.

Group By

Pick the key field to be used as the summarization group.

Summary Report Options

ITEM DESCRIPTION

Summary Report | Type in the title of the summary report (up to 40 characters).
Title

Summarize Check the boxes to include summarizations of the relevant fields.
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Control Chart Options

ITEM

DESCRIPTION

Control Chart Title

Type in the title of the control-chart report (up to 40 characters).

Chart

Pick the summary field to be used as the dependent variable
(y-axis) on all control charts.

Control Limits

Pick the dependent-variable scale limits to be used in producing
control charts. These limits are based on the average value of the
dependent variable picked in the Chart group. Values for the
percentage scale range from 1% to 100%.

Number of
Plots/Page

Specify the number of plots that will fit on a printed page. Values
are in the set {1, 2, 3, 4, 6, 8, 10, 12}.

Summary Report Content Descriptions

The following table entries describe the contents of the Summary Report

produced:

Summary Report Header

ITEM DESCRIPTION

Title Set in the Summary Report portion of the Standard MS Reports
section of the method. It appears at the top-center of every page of the
printed report, and in the first field of the first line of the ASCII report.

File Name The name of the SampleList or RecalcList file which executed the
Print Summary action.

Sorting The keys, in order of precedence, used to sort the summary report
Information records, and the grouping used.
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Summary Report Group Headings and Record Body

ITEM DESCRIPTION

Group Each record group begins with a heading displaying the key value(s)

Headings designating its particular group, followed by headers for each field in a
summary-report record.

Line # The ordinal entry in the SampleList or RecalcList.

Data File The corresponding data file produced by a sample run, or used in a
recalculation, containing the results.

Sample ID Set in the SampleList. This is the value of the Sample Name set up
when data was acquired.

Inj. # Set in the SampleList. This is the number of the sample injection set up
when data was acquired.

Peak # The number assigned to the compound in the Results List Pane. (Also
referred to as the Result Index)

Run Type Set in the SampleList or SampleLog in System Control. This will be
either Calibration, Analysis, or Verification.

Compound Set in the Compound Table Window in the Data Handling Method

Name section for Target Compounds. Compound names are also shown for
peaks that have been tentatively identified.

Result Type The record type of this peak, determined during peak quantitation:
Identified - Peak quantitated using a method compound record. The
peak identification tests passed, as were the minimum size and amount
tests.

Failed - Record represents a peak integrated using a method peak
specification. The peak failed the lon Ratio Criteria for reporting.
Missing - The method could not identify this peak.

TIC - Peak integrated using default integration parameters. A library
search produced an identification that satisfied the minimum match
criteria for tentative identification.

Duplicate - Peak integrated using the default integration parameters,
appears to be a peak that was also reported using a Target Compound
specification from the method.

Unknown” - Peak integrated, using default integration parameters, and
not identified as either duplicating a Target Compound or matching a
compound in a searched library.

The Summary Report generator rejects peak records identified as
Duplicate or Unknown.

Ret. Time The actual retention time of the peak, in minutes.

Peak Area Baseline corrected area of peak determined during integration, in
counts.

Peak Height Peak height determined during integration, in counts.

Results The calculated amount computed from the currently active calibration.

The units (set in the Compound Table Calculation portion of the Data
Handling Method section) are displayed adjacent to the Results field.
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ITEM

DESCRIPTION

Status

Code(s) are specific to a peak in the Results List Pane.

X If one of the following codes indicates an error, an “X” precedes the
rest of them.

R Reference Peak
# Factors not updated
* Negative or imaginary result. Check calibration curve

+ More than one result, Check your calibration curve or use a lower
order curve fit (specified in the Compound Table).

V Peak fails verification (verification runs only)

M Missing peak (if Report Missing Peaks is set in the Integration
Parameters Window in the Data Handling section of the Method)

C Result out of calibration or tolerance range, check the calibration
curve and the range tolerance setting in the Method.

S Internal Standard Peak (Designated in the Compound table for
internal standard and normalized percent calculations only)

U User-defined peak endpoint (the peak size is affected by an
endpoint that was manually placed by the user).

O Saturated Peak Amplitude.
T Relative Retention Time peak.
D Cannot quantitate Raw peak size reported.

I Cannot create Chromatogram. Check channels, time range and other
parameters.

L Missing Libraries or Search Failed.

N No internal standards found for quantitating Unknowns.
Q Result is less than the Compound Report Threshold.

H Calibration levels too low. Raw peak size reported.

W Match is less than Threshold, not in Peak, or Peak is not in the
Search window.

Y Peak not detected, less than size threshold, or not in the Search
window.

Z lon Ration failed. Check qualifier parameters

F Missing 1 or more sf channels. Quantitating available channels.
a S/N less than threshold

b RRT out of tolerance

Group Summary Information

ITEM

DESCRIPTION

Average

The group averages of each summarized parameter specified in the
method.

Std. Deviation

The standard deviations for the group of each summarized parameter
specified in the method.

Rel. Std.
Deviation

The standard deviations as a percentage of each of the group

averages of the summarized parameters.
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Standard MS Reports Application

Overview

Open the Standard MS Reports Application by clicking the icon ‘@

on the Varian WorkStation Toolbar. Standard MS Reports produces the “Single
Run” reports for the specified data file. This application is interactive, reports may
be viewed and modified and then the modified report can be generated.

When the Standard MS Reports application is used, the user is prompted to
select a data file to use when generating the reports. If the data file contains a
report method, that report method is used to generate the reports. If the data file
does not contain a report method, the user is prompted to select a report method.
The report method used to generate the report is saved in the data file. The user
may edit the report method and regenerate the reports. The changed report
method may optionally be saved in the data file.

The Standard MS Reports application shows either the Sample report or the
Compound report. You can switch from one to the other. The report is displayed
one page at a time and the user may navigate forward or backward through the
report pages. The currently displayed report may be printed to the printer or to
the spooler file.

In this section, the menu and toolbar are described; the next section has a
detailed explanation of parameters that can be specified.
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Menu and Toolbar

A compound report with the menu and toolbar is shown below. The following
sections explain the functions of the menu items and the toolbar icons.

MS Report - Target Compound Repoit for #1 from cal54-9-01001.sms - Page 1 of 30

File “iew Preferences Options ‘window Help

= & 0 %

«+BE

? ‘ @cam-a-mu»l 5 Opiates mthbl ‘

EBEBR B E

hd]

Ei"lalgel Compound Report for #1 from cal54-9-01001_sms - Page 1 of 30

Menu Items

The table lists the menu items and descriptions.

FILE

DESCRIPTION

Open

Displays the Select Plot dialog.

Import MS Report
Method from

This command has two types of importation: from Data File and
from Methods File. The Import MS Report Method from Data File
displays the Select Control MS Data File dialog. The Import MS
Report Method from Methods File displays the Select MS Reports
Method dialog. From these boxes, you can choose the file to be
imported.

Export MS Report
Method

Displays the Select MS Reports Method dialog. From this box, you
can choose the file to be exported.

Print

Displays the Print Report dialog.

Printer Setup

Displays the Print Setup dialog.

Convert (ASCII)

Converts the text results report into an ASCII file. The name of the
ASCII file is based on the data file name, with a “-MS” suffix
applied to the base name of the data file. The extension of the
ASCI! file depends on the selection of field delimiter as specified in
the report method. If the selection is “Use Regional Settings”, the
extension will be “.csv”. If the selection is “Use Tab Character”, the
extension will be “.txt”. If the selection is “Use Space Character”,
the extension will be “.prn”.

Use Spooler File

Toggles the standard MS Data Review Spooler File print option.
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FILE

DESCRIPTION

Select Spooler File

Displays the standard MS Data Review Select Spooler File
dialogs.

View Spooler File

Displays the standard MS Data Review View Spooler File dialog.

Exit

Quits the Standard Report application.

VIEW

DESCRIPTION

Next Page

Displays the next page of the currently displayed report.

Previous Page

Displays the previous page of the currently displayed report.

Unzoom Page

Unzooms the current page of the report.

Sample Report

Causes the Sample Report view to be displayed in the client area.

Compound Report

Causes the Compound Report view to be displayed in the client
area.

Toolbar

Toggles the display of the toolbar.

Status Bar

Toggles the display of the status bar.

Application Links

Toggles the display of the Application Links window.

PREFERENCES | DESCRIPTION

Edit Report Displays the Report Preferences dialog, allowing you to edit the

Preferences following parameters for your Standard MS Reports: Labeling
Preferences of Spectra Plots, Spectra Colors, Spectra Axes,
Chromatogram Markers, Chromatogram Colors, Chromatogram
Axes, Fonts, and Spooler preferences.

OPTIONS DESCRIPTION

Sample Report Displays the Sample Report portion of the MS Report Method “Print

Options

Options” dialog.

Sample Report
Results

Displays the MS Report Method “Sample Report Results Format”
dialog.

Sample Report
Chromatogram

Displays the MS Report Method “Sample Report Chromatogram
Format” dialog.

Compound
Reports Options

Displays the Compound Reports portion of the MS Report Method
“Print Options” dialog.

Compound
Reports Format

Displays the MS Report Method “Compound Reports” dialog.

WINDOW DESCRIPTION

New Window Creates a new window to be used to display a different report. After
the window is created, a new data file must be opened.

Cascade Arranges the report display windows in an overlapped fashion.

Tile Arranges the report display windows side-by-side.

Arrange Icons If_alziy of the windows are iconized, the icons are arranged in the report
window.
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HELP

DESCRIPTION

Help Topics Displays the help you are now viewing.

Product If you have Internet access and a web browser installed on your

Support Web | computer, this option will automatically open the MS Workstation

Site Product Support Web Site. Here you will find the latest software and
documentation updates for the MS Workstation suite of products, along
with additional notes, tips, and answers to frequently asked questions.
You may wish to visit this site periodically to see if new information is
available that may be pertinent to you.

About MS Displays the About Box for the Standard Report application. The About

Report Box contains information about the software version, installation

information, and a list of the instrument control modules that you have
installed.

Standard MS Reports Toolbar

g 0 % « = E 3

E EBE OB

O piates.mth k

% | ) casaa0100

Open the Standard MS Reports application by clicking on the icon in the Varian
Work Station toolbar. The application opens with the toolbar below:

Opens a report for a new data file

Prints specified pages and number of copies

N [Tl

Select printer and observe status of printer

o¥
(ml']

Converts the report to an ASCII file and allows user to choose
where to save the new file

Go to previous page of report.

]

Go to next page of report.

—_—

Displays the Sample Report view. Shows chromatogram and
results.

2|
=
LEl

Displays the Compound Report view. Shows peak and three spectra
for each Target compound. The spectra are the background
corrected spectrum, the reference and the raw spectrum.

Allows selection of colors, fonts, formatting of axes, orientation of
report, use of spooler file.

il

Displays the Header Editor dialog for editing Sample Report Print
options. User selects a title for the sample report and what
information to include in the header.
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[

Displays the Sample Report Results Format dialog. Allows user to
specify which Target Compounds and Unidentified Compounds are
to be included in the sample report, optional ion report information
and optional choice of Run Documentation Parameters.

|ED

Displays the Sample Report Chromatogram Format dialog. User
specifies scale and annotations in the chromatogram.

Displays the Header Editor dialog for editing Custom Report Print

‘ = options. User selects a title for the compound report and what
= information to include in the header.
- Displays the Compound Reports Format dialog. User chooses
EIHH which Target Compounds and Unidentified Compounds are to be
included in the compound report plus options on plots for Target
Compounds, Library Searched plots and Plots that were not library
searched.
Help button
®

[39] cal54-3-010k I

The Data File Quick Link button shows the current Data File. Use
this Quick Link button to perform additional operations on the Data
File.

active.mth |+

i

The Method Quick Link button shows the Method used for the most
recent recalculation for the data file. Use this Quick Link button to
view, edit or print this Method.
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Standard MS Reports Format
Descriptions

Overview

Sample Reports and Compound Reports can contain four sections:
1. Report Header

2. Graphics, including chromatogram and/or spectrum plots

3. Results, including Target Results and Unknowns

4. Run Documentation

The report method specifies which reports to generate, which sections they
contain, and the content and format of each section. This allows generation of
exactly the reports needed. Report contents also are affected by specifications in
the SampleList and the Data handling Method that determine what calculations
are done and what results are stored in the data files.

An example of typical Sample and Compound Reports are shown below, and all
of the user-specifiable fields for the Header and Results sections are described in
detail. The header fields are specified separately for Sample Reports vs.
Compound Reports, but the list of selectable fields is identical

The formats of the corresponding ASCII text files are similar to the formats of the
printed reports.

Sample Report

Standard Sample Report

The next page shows a standard sample report. The sample was urine
containing three target compounds, codeine, morphine and a heroin metabolite
6-MAM. The corresponding deuterated internal standards were also present.
Several other target compounds were not present. For each compound, there
was a quantitation ion and two qualifier ions and these are listed in the report.

A standard compound report is shown for the same sample. Compare it with
custom reports for the same samples.
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Print Date: 30 Jun 2005 15:22:40 Sample Report for cal44-9-01.sms

Opiates Analysis
Sample ID: cal4 Operator: Zelda
Instrument ID: Saturn GCMS #1 Last Calibration: 4/16/2001 2:49 PM
Acquisition Date: 4/9/2001 6:44 PM Data File: ...iates\cal44-9-01.sms
Calculation Date: 6/27/2005 9:13 PM Method: ...\opiates\opiates.mth
Inj. Sample Notes: None '
MCountg_ TIC cal44-9.01.SMS 20§0 CENTROID RAW |
75 |- -
© ©)
50 E.E . E.E o.E E'E N
s S £ 2F
25 - 83 g8 83 3B . -
| £ g8 @@ i
1 I.Illl rlllllll L lllll!%“w 1 Ill\- 4-1"'[\. 1 IIT Loy 1 111 I 1 B30 T T I N |
6 : 7 ) 8 9
minutes
s% 2, opiates, Time: 2.00- 7.40, El-Auto-Full, 200-450 m/z | seg 3| Seg 4, <no description>, Time: 7.65-13.00, El-Auto-Full, 200-450 m/z |
. The 903 i 1064 T 1222 Scans
Target Compounds
Cmpd. RT :
Number (min) ‘Peak Name Quan Ions
Area - Amount
Ion Actual RT Actual % Specified % % Range Abundance Status
2 6.664 codeine-dé ) 377.0
108866 2000.00 S
237.0 6.665 min. 92.7% 88.2% 0.1% - 176.4% 100876 Pass
349.0 6.664 min. 66.2% 65.8% 0.1% - 131.6% 72101 Pass
5 7.026 morphine-d3 432.0
106435 2000.00 ;
417.0 7.025 min. 99.4% 104.2% 0.1% - 208.4% 105764 Pass
404.0 7.026 min. 81.7% 85.3% 0.1% - 170.6% 86914 Pass
9 7.538 6~-MAM-d3 343.0
5831 20.00 S
359.0 7.536 min. 85.7% 49.3% 0.1% - 147.9% 4997 Pass
327.0 7.540 min. 27.4% 32.8% 0.1% - 98.4% 1596 Pass
1 6.181 dihydrocodone 373.0
0 o0
282.0 N/A N/A - 37.5% 0.1% = 112.5% N/A N/A
236.0 N/A N/A 31.5% : 0.1% - 94.5% N/A N/A
3 6.696 codeine ) 371.0
51649 1004.59
234.0 6.695 min. 77.3% 76.9% 56.9% -  96.9% 39924 Pass
343.0 6.696 min. 59.2% 56.9% 36.9% - 76.9% 30584 Pass
4 6.859 hydrocodeine i ) 299.0
0 0 .
242.0 N/A N/A 154.1% 0.1% - 308.2% N/A N/A
228.0 N/A - N/A 82.3% 0.1% - 164.6% N/A N/A
-6 7.044 morphine : 429.0
65811 1032.51
414.0 7.043 min. 121.0% 116.2% 0.1% - 232.4% 79607 Pass
401.0 7.043 min. 79.2% 83.4% 0.1% - 166.8% 52148 Pass
7 7.098 norcodeine 429.0
0 0
292.0 N/A N/A 52.3% ) 0.1% = 104.6% N/A N/A
250.0 N/A N/A 38.5% 0.1% = 77.0% N/A N/A
8 7.117 hydromoxrphone 300.0
0 . 0
342.0 N/A N/A 89.1% 0.1% - 178.2% N/A N/A
N/A 80.7% 0.1% - 161.4% N/A N/A

357.0 N/A
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Report Header Fields

The contents and format of the Sample Report header are specified from a single
set of user-selectable fields. All Sample Reports generate the same header from
this specification.

ITEM DESCRIPTION

Acquisition Date Time and date that the data file was acquired.

Calculation Date Time and date that the data file was last processed by data handling.
Calibration Type Percent, Internal Standard or External Standard. Set in the Calculations Setup

window in the Data Handling Method section.

Data File The file name of the Data File containing the results. Generated from the Sample
Name field in the SampleList.

Divisor The result for each peak is divided by this value. Used when processing Unknown
Peaks, and Target Compounds if Sample Type Analysis or verification. Set in the
Sample or RecalcList.

Duplicate Peaks The total number of Unknown Peaks tentatively matched to a corresponding Target
Compound by retention time.

Failed Compounds The total number of Target Compounds which were identified, but which failed 1 or
more Qualifier lon specifications.

Header Time Date The time and date when the report was generated.

Identified Compounds The total number of Target Compounds that were found.

Injection The injection number of the sample that the data file was acquired from. Set in the
Sample or RecalcList.

Instrument ID The ID of the Instrument used to acquire the data file. Set in the System Control
Instrument Parameters dialog.

IS Factor Internal Std amounts specified in the Data Handling Method section are multiplied
by this value when processing an Analysis sample. Set in the Sample or RecalcList,
where it is identified as “Amount Std”.

Last Calibration Time and date that the calibration data used to calculate the calibration curves were
last updated by data handling.

Level Calibration level of the Calibration or Verification sample that the data file was
acquired from. Set in the Sample or RecalcList.

Measurement Type Results will be calculated based on either Area or Height integration. Set in the
Calculations Setup window in the Data Handling Method section.

Method The file name of the Method used to generate the current results. This may differ
from the Method used when the data was first acquired.

Missing Compounds The total number of Target Compounds that were not found.

Multiplier The result for each peak is multiplied by this value. Used when processing

Unknown Peaks, and Target Compounds if Sample Type Analysis or Verification.
Set in the SampleList or RecalcList.

Operator This is the value of the Operator Name when the data was acquired. Set in the
System Control Instrument Parameters dialog.

Rack The rack number of the sample that the data file was acquired from. Set in the
Autosampler section of the Sample or RecalcList.

Report Missing Whether or not Missing Compounds were reported. Set in the Calculations Setup
window in the Data Handling Method section.

Report Unidentified Whether or not Unknown Peaks were processed and reported. Set in the
Calculations Setup window in the Data Handling Method section.

Sample Type Calibration, Analysis, or Verification. Set in the Sample or RecalcList.

TIC Peaks The total number of Unknown Peaks reported as Tentatively Identified Compounds.
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ITEM

DESCRIPTION

Unknown Peaks

The total number of Unknown Peaks not marked as Duplicate or TIC Peaks.

Vial

The vial number of the sample that the data file was acquired from. Set in the
Autosampler section of the Sample or RecalcList.

Volume

The injection volume of the sample that the data file was acquired from. Set in the
Autosampler section of the Sample or RecalcList.

Report Results Fields

The user can select one of the following Sample Report Results formats:
Standard, Detailed, or User-Defined. The user-defined format is specified from a
single set of user-selectable fields for both Target Compounds and Unknown
Peaks, since both are present in a single report. However, only a sub-set of
these fields are actually reported for each. The definitions given below explain
whether each field is reported for one or the other or both types of results.

ITEM

DESCRIPTION

1* Match Library
Entry Number

The entry number of the first match in the searched library that contains it.
Reported for Unknown Peaks only.

1* Match Library
Name

The name of the searched library that contains the first match.
Reported for Unknown Peaks only.

2" Match Library
Entry Number

The entry number of the second match in the searched library that contains it.
Reported for Unknown Peaks only.

2"! Match Library
Name

The name of the searched library that contains the second match.
Reported for Unknown Peaks only.

3 Match Library
Entry Number

The entry number of the third match in the searched library that contains it.
Reported for Unknown Peaks only.

3" Match Library
Name

The name of the searched library that contains the third match.
Reported for Unknown Peaks only.

Amount

The calculated result. The value and units depend upon whether it is calculated for a Target
Compound or an Unknown Peak, and also on the value of the Sample Type, the Calibration Type,
and RF To Use.

Target Compounds

Analysis or Verification: Calculated from calibration equation; units set on Compound Table
Calculations page

Calibration, IS: Relative Response Factor; no units

Calibration, ES: Response Factor; no units

No Calibration Data: Calculated from integrated area or height; units are “Counts”

Unknown Peaks

Use Nearest IS RF: Calculated from RF of nearest internal std; units are those specified for the
internal std

Use Absolute RF: Calculated from RF set in the Calculations Setup Dialog; units are “Counts”
%: % of total

** Selecting Amount in Target Compound -Compound Reports automatically includes Amount
Reject.

Amount Reject

Target Compounds whose calculated results are less than this amount will not be reported, if
Sample Type = Analysis or Verification.

Set on the Compound Table Calculations page.

Amount Units

The units of the calculated result.
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ITEM

DESCRIPTION

Set on the Compound Table Integration page.

Area

The baseline-corrected area of the integrated peak, in counts.

** Selecting Area in Target Compound - Compound Reports automatically includes Area Reject if
Measurement Type = Area

Baseline Code

A two letter code indicating the relationship of the peak start and end to the baseline. Possible
baseline codes are:

BV: Baseline to valley

BB: Baseline to baseline

VB: Valley to baseline

VV: Valley to valley

TS: Separated Tangent Peaks
TF: Fused tangent peaks

GR: Group Peak

BM: Baseline to mended end
MB: Mended end to baseline
MM: Mended end to mended end
MV: Mended end to valley
VM: Valley to mended end

Baseline Type

Peak baselines are drawn based on this specification. Possible values are Normal, Valley Baseline,
Horizontal Forward, Horizontal Backward and Horizontal Minimum.

Target Compounds: Set on the Compound Table Integration page.

Unknown Peaks: Any baseline types used for Unknown Peaks are reported in the Run Log. Set in
the Time Events Table dialog.

Calculation Date

Time and date that the data file was last processed by data handling.

Cali Curve
Calculation

Target Compound calibration curves are calculated based on this specification.
Curve Fit Type: Linear, Quadratic, Cubic

Origin Point: Ignore, Include, Force

Regression Weighting: None, 1/n, 1/x, 1/nx, 1/x2, 1/nx2

Set on the Compound Table Calculations page.

Calibration Date

Time and date that the calibration data used to calculate the Target Compound calibration curves
were last updated by data handling.

Calibration Equation

The Target Compound calibration curve that was calculated from the Cali Curve Calculation as
described above.

CAS Number Chemical Abstracts number for this peak.
Target Compounds: Set on the Compound Table Attributes page.
Unknown Peaks: For an Unknown Peak that is tentatively identified by a library search, it is
obtained from the library Match information.
Channels The Scan Function Channel specification used to generate the data processing chromatogram. If
multiple channels are specified, they will be Merged.
Target Compounds: Set on the Compound Table Quan lons page.
Unknown Peaks: Set in the Calculations Setup dialog.
Compound The number from the Compound Table for the Target Compound in the report.
Number
Correlation Target Compound Correlation Coefficient or Coefficient of Determination computed during
Coefficient calibration.
Error One or more single-character codes which identify errors that occurred during data processing.

Possible error codes are:
*: No result can be calculated; check the calibration curve.
+: More than one result can be calculated; check the calibration curve.
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ITEM

DESCRIPTION

V: Peak fails verification (verification runs only)
M: Missing peak (an error only if the Missing compound is an internal std.)

C: Result out of calibration range; check the calibration curve and the range tolerance setting in the
Method.

D: Cannot calibrate - Default to raw peak size.
I: Invalid scan function channel specification, or cannot generate a valid quantitation chromatogram
L: Missing one or more Libraries specified to search Unknown Peaks.

The error codes also are contained in Status as described below, along with additional non-error
codes.

Expected RT

The Target Compound expected retention time. It will be updated automatically if Sample Type =
Calibration and Update Compound Table RT is checked in the Results Treatment dialog.

Set on the Compound Table Attributes page.

Forward Match

A measure of to what degree the background corrected target spectrum is contained in the
spectrum it is being compared to.

Target Compounds: The Reference Spectrum (target spectrum; set on the Compound Table
Spectrum page) is compared to each scan in the Target Compound chromatogram if Search Type
= Spectrum. The result for the Best-Fit spectrum is reported. Target Compound Spectrum Match
results always use Fit.

Unknown Peaks: The peak apex scan (target spectrum) is searched for in the specified library(ies).
Up to the top 3 matches can be reported. Unknown Peak Match results are ranked by the specified
Match Type. All search parameters are set in the Library Search Parameters dialog.

** Selecting Fit in Target Compound- or Unknown Peak- Compound Reports automatically includes
Match Threshold if Match Type = Fit.

Group Name Target Compounds for which a Group Name has been specified can have a summed total reported
for the entire group, in addition to the individual results for each compound. Set on the Compound
Table Attributes page.

Height The baseline-corrected height of the integrated peak, in counts.

** Selecting Height in Target Compound - Compound Reports automatically includes Height Reject
if Measurement Type = Height

lonization Time

The lonization time of the peak apex scan, in microseconds.

IS Amount The amount of the internal std in the sample, and is used to calculate the analyte amount. It is the
amount set on the Compound Table Calculations page if Sample Type = Calibration. If Sample
Type = Analysis or Verification, it is this value multiplied by the ISFactor value set in the Sample or
RecalcList.

IS Area The baseline-corrected area of the integrated internal std peak, in counts.

IS Height The baseline-corrected area of the integrated internal std peak, in counts.

IS Peak Name

The name of the internal std used to calculate the analyte amount.

IS Retention Time

The retention time of the internal std used to calculate the analyte amount.

Match Result

The match result for the specified Match Type.
Target Compounds always use Fit.
Unknown Peaks use the Match Type set in the Library Search Parameters dialog.

** Selecting Match Result in Target Compound- or Unknown Peak- Compound Reports
automatically includes Match Type and Match Threshold.

Match Threshold

Target Compounds: If identification is done by Spectrum Match, the compound will be marked as
Missing if the Match Result is less than this value. Set on the Compound Table Identification page.
Unknown Peaks: If Unknown Peaks are library searched, a peak will be marked as “No Match” if
the top Match Result is less than this value.
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ITEM

DESCRIPTION

Peak Name

For Target Compounds, the name that is set on the Compound Table Attributes page.

For library-searched Unknown Peaks, the name of the first Match. If no match was found, the name
will be “No Match”. If no search was done, the name will be “No Search”.

Peak Number

The number of the Unknown Peak result, where the number of the first Unknown Peak = 1.

Peak Reject

Height Reject

Area Reject

A peak may be rejected if either the Height or Area are less than the stated value

If Measurement Type = Height, results are not reported for peaks that have heights less than this
value.

Target Compounds: Rejected compounds will be marked as Missing. Set on the Compound Table
Integration page.

Unknown Peaks: Rejected peaks will not be reported. Specified values are reported in the Run Log.
Set in the Integration Parameters and Time Events Table dialogs.

If Measurement Type = Area, results are not reported for peaks that have areas less than this
value.

Target Compounds: Rejected compounds will be marked as Missing. Set on the Compound Table
Calculations page.

Unknown Peaks: Rejected peaks will not be reported. Specified values are reported in the Run Log.
Set in the Integration Parameters and Time Events Table dialogs.

Peak Type

A 2 or 3-character code for the Target Compound Type:
blank (Analyte)

SP (Internal Std)

RRT (Relative Retention Time)

Peak Width

The measured peak width at %2 height, in seconds.

** Selecting Peak Width in Target Compound - Compound Reports automatically includes Peak
Width Specification.

Peak Width
Specification

Used by peak processing to detect peaks. Increasing the Peak Width smoothes the data points and
favors the detection of small, broad, or poorly-shaped peaks.

Target Compounds: Set on the Compound Table Integration page

Unknown Peaks: Specified values are reported in the Run Log. Set in the Integration Parameters
and Time Events Table dialogs.

Quan lons

The Quan lon specification used to generate the data processing chromatogram.
Target Compounds: Set on the Compound Table Quan lons page.
Unknown Peaks: Set in the Calculations Setup dialog.

R RT

The retention time of the peak relative to that of the specified RRT Compound.

The RRT Compound is set on the Compound Table Attributes page. The Unretained Peak Time is
set in the Calculations Setup dialog.

RRT % Deviation

The Deviation of the RRT result from the RRT of the corresponding method Retention Time. The
RRT Tolerance Range, Result, and Status are displayed.

Result Index The number of the peak result, starting with the first reported Target Compound and numbering
consecutively through all Target Compounds and Unknown Peaks.
Result Type The record type of this peak, determined during peak processing.

Target Compounds
“Identified” - The compound was found by the specified Search Type, was detected, passed the
specified Area or Height Reject Threshold, and passed any Qualifier lon specifications.

“Failed” - The compound was found by the specified Search Type, was detected, passed the
specified Area or Height Reject Threshold, but failed 1 or more Qualifier lon specifications.

“Missing” - The compound was not found by the specified Search Type, was not detected, or failed
the specified Area or Height Reject Threshold.

Unknown Peaks
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ITEM

DESCRIPTION

“Duplicate” - The peak was detected, passed the specified Area or Height Reject Threshold, and
had an RT that was closest to a corresponding Target Compound.

“TIC” - The peak was detected, passed the specified Area or Height Reject Threshold, was library
searched and passed the specified Match Threshold, and was not marked as a Duplicate Peak.
“Unknown” - The peak was detected, passed the specified Area or Height Reject Threshold, and
was not marked as a TIC or a Duplicate peak.

Retention Time

The actual retention time of the peak, in minutes.

** Selecting Retention Time in Target Compound - Compound Reports automatically includes
Calibration RT and Retention Time Window.

RT Offset (min)

The amount of time, in minutes, that the actual retention time differs from the Target Compound
Calibration RT.

RT Window

The Target Compound quantitation chromatogram is generated from the Calibration RT = this time.
All data processing is constrained to the data points contained in this chromatogram.

Set on the Compound Table Identification page.

Reverse Window

A measure of to what degree the comparison spectrum is contained in the background corrected
target spectrum.

Target Compounds: The Reference Spectrum (target spectrum; set on the Compound Table
Spectrum page) is compared to each scan in the Target Compound chromatogram if Search Type
= Spectrum. The result for the Best-Fit spectrum is reported. Target Compound Spectrum Match
results always use Fit.

Unknown Peaks: The peak apex scan (target spectrum) is searched for in the specified library(ies).
Up to the top 3 matches can be reported. Unknown Peak Match results are ranked by the specified
Match Type. All search parameters are set in the Library Search Parameters dialog.

** Selecting Reverse Fit in Unknown Peak- Compound Reports automatically includes Match
Threshold if Match Type = Reverse Fit.

RF Used

The Response Factor used when calculating Unknown Peak Results. If RF Used = Nearest Internal
Std, it is the RF of the peak in the Unknown Peaks quantitation chromatogram that corresponds to
the nearest Target Compound. If RF Used = Absolute Value, it is the RF specified in the
Calculations Setup dialog.

S/N Ratio

Baseline-corrected peak apex height divided by the median calculated noise in a chromatogram
segment +'25 points around the apex.

S/N Reject

The Signal to Noise ratio of the integrated peak relative to a specified threshold. The S/N
Threshold, Result, and Status are displayed.

Scan Number

The scan number of the peak apex.

Search Type

Type of search used to find the peak.
Target Compounds: Spectrum or Retention Time. Set on the Compound Table Identification page.
Unknown Peaks: None or Library Search. Set in the Calculations Setup dialog.

Slope Sensitivity

Used by peak processing to detect peaks. Decreasing the Slope Sensitivity favors the detection of
small peaks and moves peak start and end points out from the peak apex.

Target Compounds: Set on the Compound Table Integration page

Unknown Peaks: Specified values are reported in the Run Log. Set in the Integration Parameters
and Time Events Table dialogs.

Status

One or more single-character codes which identify errors that occurred during data processing, or
other status information. Possible codes are:

Error Codes

*: No result can be calculated; check the calibration curve.

+: More than one result can be calculated; check the calibration curve.

V: Peak fails verification (verification runs only)

M: Missing peak (an error only if the Missing compound is an internal std.)

C: Result out of calibration range, check the calibration curve and the range tolerance setting in the
Method.
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ITEM

DESCRIPTION

D: Cannot calibrate - Default to raw peak size.
I: Invalid scan function channel specification, or cannot generate a valid quantitation chromatogram
L: Missing 1 or more Libraries specified to search Unknown Peaks.

Additional Status Codes

M: Missing Compound(if the Missing compound is not an internal std.).

S: Internal Standard Compound.

U: User-modified peak (peak start or end was moved in Manual Integration).
T: Relative Retention Time Compound.

Tangent Percent

Peaks on the trailing edge of a peak will be integrated via a tangent skimming if their heights are <
this % of the parent peak. If not, verticals are dropped to baseline from the valleys.

Target Compounds: Set on the Compound Table Integration page.

Unknown Peaks: Specified values are reported in the Run Log. Set in the Integration Parameters
and Time Events Table dialogs.

Compound Reports

Standard Compound Report

The next page shows a standard compound report for the target compound
codeine. Note that the quantitation ions and each qualifier ion are plotted for the
compound and the quantitation ion was plotted for the internal standard. The
reference spectrum and the actual spectrum for the analyte were compared.
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Print Date: 10 Jul 2005 13:33:53
Opiate Screen

Target Compound Report for #5 from cald44-9-01.sms - Page 5

Sample ID: cal4 Operator: Zelda
Instrument 1D: Saturn GCMS #1 Last Calibration: 7/6/2005 11:12 AM
Measurement Type: Area Calibration Type: Internal Standard
Acquisition Date: 4/9/2001 6:44 PM Data File: ...\data\cal44-9-01.sms
Calculation Date: 7/10/20056 12:51 PM Method: ...\opiates\opiates.mth
Sample Type: Analysis
Inj. Sample Notes: __ None
Parameter Specification Actual tatus
Retention Time 6.694 +/- 0.080 6.696 min. Pass
Peak Name codeine
Area >=500 51610 Pass
Amount >= 0.000 1078.96 Pass
kCounts] Quan 371.0 (200:450) Sample Spectrum for Scan: 855 R1: 6694 min. BC
- -] BP 371 (30869=100%) cal44-9-01.sms
3 100% ] 23 gg;g
] E 3
257 , E ] 25651
20 { 4
154 A
] Start End 1
b Integration / ntegration ]
104 4
] Start End
54 Search (Search 1
T els &8 g7 els PR
minutes
kCounts] 1 Qual [Reference Spectrum for codeine
3 2Qual -3 Scan: 901 RT: 6.684 min. ref4-9-01002.sms
100% 1 234 11
3 903 9
20 E ] 343 ]
75%2 708 e
15 - ] ]
3 E 370 ]
Star{ End 50%-] 280 478 E
10 Integration Integration __3 22 393 1
E ! i 33 266 382 313 372
3 Start End 25%] 234 234 256 gg? B 3
Er Search Search E ] 3
G E 0% l
I A S AL T e e e I o e
6ls 8ls 6l7 68 EEAM 260 250 3bo ako o
kCounts! IS Quan 377.0 (200:450) ] Sample Spectrum for Scan: 855 RT: 6.894 min. BC minus
] 1 100%
50 3
e 4 o]
30 Stard { nd g ]
1 Integration ntegration 5 0%_;
20 | . ]
] Start nd ]
10 Search earch -] -50%]
S—— e — el -100%] ;
I | I I | 1 T odo | kg T A" "R "R
ala 65 ale 6l7 els g 200 250 b0 ko a0

Seg 2, opiates, Time: 2.00- 7.40, El-Auto-Full, 200-450 m/z
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Report Header Fields

The contents and format of the Compound Report header are specified
separately from the Sample Report Header, but the set of user-selectable fields
is identical. Refer to the field definitions listed under Sample Reports. All
Compound Reports generate the same header from this specification.

Report Results Fields

The user can select one of the following basic Compound Reports Results
formats: Standard, Detailed, lon Ratios, or User-Defined. The user-defined
format is specified separately for Target Compounds vs. Unknown Peaks, since
a separate report is generated for each. Additionally, the list of fields that are
selectable for each contain only the appropriate subset.

In contrast to Sample Reports, Compound Report result fields often contain the
actual value, the value specified in the method, and a Pass/Fail status in the
single field designation. Thus, the list of selectable fields for Compound Report
results is a sub-set of the fields described for Sample Reports. Refer to the field
definitions listed under Sample Reports. These definitions also explain whether
each field is reported for results of Target Compounds or for results of Unknown
Peaks, or both.
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Custom MS Reports

Introduction

Custom MS Reports formats information from MS Workstation data files into
reports that can be printed or previewed. Use Custom MS Reports when
reporting requirements are not provided by the Standard MS Reports. Custom
MS Reports can be viewed interactively or printed automatically as part of a data
acquisition or reprocessing sequence in System Control or when reprocessing in
MS Data Review.

Custom MS Reports are implemented through a number of “Template Models.”
These template models may be identified by their .MDB file extension. Some of
these template models are provided with the core MS Workstation, while others
are optional and must be purchased separately. The optional template models
are typically, though not always, focused on specific applications such as
Environmental, Toxicology, etc.

The “primary” Custom MS Report template model provided with the core MS
Workstation, Custrept.mdb, provides a broad spectrum of customizable report
formats.

Custrept is designed to produce useful results within minutes for the new user,
yet allow enough flexibility to meet the evolving needs of the more experienced
investigator.

At the introductory level, Custrept offers several preformatted reports that should
cover most routine needs. At the intermediate level, reports can be designed
using simple forms to show flexible subsets of data items contained in the
guantitated result file. At the advanced level, data is available to Microsoft Office
applications for analysis and presentation.

Other template models that come with the core MS Workstation cannot be
customized that much and are for specific needs. These include the ToxPro.mdb,
MultiCpdBasic.mdb, and SummaryBasic.mdb template models.

All of the Custom MS Reports template models, distributed with the core MS,
Workstation are described in more detail in later sections of this document.
Contact your Varian Customer Service Representative for information on the
optional Custom MS Reports that are available.

NOTE: Custom MS Reports present data already stored in the data file. They do
not modify results stored in the data file.

Custom MS Reports are based on Microsoft Access 2000 but do not require that
the full version of Access be installed on your computer. Other versions of
Microsoft Access (97, XP) are incompatible with Custom Reports and should not
be installed.
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Using Custom MS Reports

Generating Results on Which to Report

Custom MS Reports produce reports using the Data Handling Results within the
MS Data File. As such, data handling results must exist in the specified data file
for a useful report to be generated.

To generate data handling results, follow these steps:

1. Prepare the MS Data Handling method. Use MS Data Review in conjunction
with the Method Editor to prepare an MS Data Handling method for use in
integrating and quantitating the MS Data files of interest.

2. Quantitate the MS Data file. In order for an MS Data file to contain integrated
peak information, MS Data Review or System Control must have processed
the MS Data File using an MS Data Handling method. Changes made to the
method only affect reported data file results after the data file has been
reprocessed with the changed method. The data file contains copies of the
method, including calibration result information, upon which the reported
peak quantitation results are based.

Custom report file name limitations

When saving a custom report, such as EnviroPro, to run from the autolink
command in system control the report name should not contain any spaces or
the entire path should be enclosed in quotes. If the custom report is saved in a
separate directory the entire path should be not contain spaces or be enclosed in
quotes.

For example:
DFTPP_Test.swt

Or
“c:\varianWS\dftpp test.swt”

Setting Up the Custom MS Reports Printer

Custom MS Reports produce reports on the default Windows printer. To select
the default printer from the Windows Start Menu, select Settings->Printers. When
the Printers folder is displayed, right-click on the desired printer and select the
“Set as Default” option to make it the default.

NOTE: The Custom MS Reports do not follow the Workstation System Control
flags and parameters. That is, they ignore the Workstation “Enable Automated
Printing” flag and will print regardless.

Creating a Custom MS Working Template

A Working Template (.SWT) is the collection of information needed to define the
format, layout, or presentation of the information in the report. Different Template
Models (.MDB) allow different levels of customization options.

In order to generate a report, a Working Template must be created based on the
desired Template Model. The user modifies the Template Model to produce a
Working Template that includes the user’s customizations. Multiple Working
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Templates, each having different names, may be created from a single Template
Model.

To create a Working Template from a Template Model, follow these steps:
1. Open the MS Workstation Toolbar and click on the “Custom MS Reports”

L
icon .

2. When the pop-up menu is displayed, select the New template... option. If its
display has not already been disabled, the following informational dialog is
displayed.

New Template x|

The 'Mew template... option creates a new Working
T emplate [.zwt] from one of the Templates Models [.mdb]
ghipped with the software,

'ou will be azked ta first zelect a Template Model, then to
zelect a name for the new ‘Working Template.

[T Do not show this help box in the future,

3. Click on OK. The following dialog is displayed to allow the selection of the
desired Template Model on which to base the customized Working Template.

Select Template Model EE I
Lock in: Ia Warianw'S ﬂ - c¥ ER-
12005ervice [:I MS T utarialz @Summar}lB azic.mdb
12003y Can piates @ tospro.mdb
40005ervice [ SatSys
40005ps 1 5ervice
ChiomExamples  C15Y5LOG
data Cas ystem
Exarmples [:I U zerPML
Library CawsDataFiles
methods ;
MSGLOG @MulliCDdBasic.mdb
M5 Tutarial_2 @quickep.mdb

File name: Icustlept.mdb j Open I
. j Cancel |
5

Filesofype: | Template Model [*.mdb)

4. Click on the desired Template Model, CustRept.mdb in the above example,
and click on Open. The following dialog is displayed to allow the specification
of the Working Template name.
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Enter New Working Template Name HE I
Sawe jr I 5 Wariarha'S ﬂ - £ El-
12005 ervice L M5 Tutorials
1200syz [ Opiates
40005ervice & SatSys
40005ps [ Service
ChiomExamples ] 5vSLOG
data & Spstem
Examplesz (1 UserPHL
Library CawSsDataFiles
methods
MSGLOG
M5 Tutorial_2
File name: IMyEustomHeporﬂ j Save I
Save as type: IWorking Template [ swt] j Cancel /l
7

5. Type the name that you would like to use for the Working Template and click
on Save.

6. You will next see an introductory screen that differs depending upon the
Template Model chosen. See the detailed description for each template for
information on how each is used.

Printing Custom MS Reports

After you generate reports interactively, use this section m to set up Custom MS
Reports to run under Automation in System Control or in MS Data Review.

To prepare to print sets of reports for one or multiple data files, do the
following:

e Open each Working Template that will be used to generate reports and
select (e.g., put a “check mark” in the “Active?” column) the reports to
print (where applicable). Templates are most easily opened from the MS
Workstation Toolbar “Custom MS Reports” or “Data File operations”
buttons.

To print a set of reports for one file using one Working Template, do the
following:

e Click the MS Workstation Toolbar “Data File operations”, and select the
“Print Custom MS Report”.

T postrund-a-01 5
= Wiew/Edit M5 Chromatogram

Prirt Custarn M5 Report

Frint Standard M5 Report

Wiew Cusgtom M5 Repart

Yiew Standard M5 Report

Pick a difterent Data File »

To print a set of reports for one file using a Working Template when that file is
processed as part of a SampleList or RecalcList in System Control:
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e Enter the name of the Working Template (e.g., MyCustomReport.swt) in
the AutoLink field in the SampleList or RecalcList on the lines of each
data file to be reported.

e If you wish to print different report sets or formats for different samples:
configure different Working Templates to print the different report sets,
and then use the appropriate Working Templates for each sample.

When you select a file and view the report, it is already in "Print Preview" view. If
you select File >Menu and look closely at the Print Preview, you will see that the
icon is chosen and depressed. If you click on Print Preview at this point, you will
be deselecting the Print Preview Mode and the report will disappear as you have
effectively instructed the report to go away.

Generating Custom Reports in MS Data Review

If Autolink is checked in the Process View, Custom Reports specified in the
RecalcList are generated and sent to the printer when the list is processed.

Custrept

Creating Reports with Custrept

After creating or re-opening a Working Template based on the CustRept
Template Model, the Report Selection & Preview dialog is displayed.

Report Selection & Preview EHE

Custom Reports

_Active? Type Report Title
| AN II: |Ea|ibrationSummaryFiepcurt

v IS_ |Sam|:n|e Report

| | IU_ |Unkn0wn$ Report
I IA_ |I:Dm|:|ounc| Report
[0 L [Uibraty Search Report
I IT_ |Tune Feport

__ Report Template

Create | Edit Delete |

_ Report Preview

Exit | Help | LI
Record: HI 4 II 1k IH Ibﬂél of &

To create a report with CustRept:

1. Select an MS Data file for the Report. Click the “File” button to prepare to
view data from an MS Data file (*.sms or *.xms).
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NOTE: If both the desired MS Data File and the desired Working Template file
have recently been used, the Working Template can be opened with the data file
preloaded by selecting the MS Workstation Toolbar “Data File operations” button
and choosing the “View Custom MS Report” option

2. Select a pre-defined Report Template from the Report List. Select a type of
report from the list by clicking the record selector button to the far left of the
desired report title on the “Report Selection & Preview” form.

3. Customize the Report. If necessary, edit the Report Template by clicking the
Edit. You can customize the Header, Graphics, Record and Footer.

4. Load a run file into the form by clicking the File Button, selecting a file and
then click Open. The file should have been processed and should contain
results.

5. View the Report. Click the View. If the selected report is not based on
individual peaks or compounds, a report image will be shown. If the selected
report displays one page per compound or peak, then either the “Select
Component” or “Select TIC (tentatively identified compound)” form will
appear. To view the report, click on the record selector of the desired peak,
and then click the Preview Report button. While a report is displayed, there
will be a small toolbar directly above it containing icons to print and zoom the
scaling of the report screen image. The record selector structure at the
bottom left of the report window can be used to navigate through a multipage
report.

6. Repeat steps 2-5 if necessary.
7. EXxit program.

As mentioned, the report can also be called in System Control Automation or MS
Data Review Reprocessing by using the Autolink feature. Every report shown on
the “Report Selection & Preview” form which has a check in the “Active?” column
will be printed when a report sequence is printed using this database. The
“Active?” checkbox state for any record can be changed by clicking on it.

Reports of Type “A” (Compound) will generate one report for each compound in
the method that is reported in the data file. Reports of Type “L” (TIC or Library
Search) will generate one report for each peak integrated using default
integration parameters that are reported in the data file.

Customizing CustRept Report Lists

While the CustRept Template Model comes preconfigured with a list of default
Reports in the “Report Selection & Preview” form, reports may be added to, or
deleted from the list by clicking either Create or Delete. You can change the
types and numbers of reports that included in each Working Template.

Types of CustRept Report Templates

The type of data it reports classifies a CustRept Report Template. The
classifications are:

C Calibration Report

A calibration report summarizes the calibration data stored in a data file. It can be
used to summarize external standard response factors or internal standard
relative response factors for up to 30 injections. It will list the data files in the
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active calibration, their dates of acquisition, their calibration level, order in which
they were processed, and selectable other data about the current analysis file.
Up to twenty fields are available to report per record line. Multiple templates can
be used to accomplish the complete report of one file. If more than thirty files
have been used in the calibration, all files will be listed and all results will be
included in the average, correlation, and standard deviation, but only the first
thirty listed will be available as individual response factors.

S Sample or Summary Report

A Sample Report summarizes the analysis of peaks integrated and quantitated
by method compound table entries. Depending on the specific template type
chosen, zero to three graphs are included in the report header. Up to 20 fields
may be reported per compound, and one line will be included for each compound
in the data file. The footer may contain selected sections from the Instrument
Log. The report is laid out in portrait mode.

U Unknowns or TIC Report

An Unknowns Report shows compounds included in the data file that were
integrated using the default method integration parameters. Depending on the
template type chosen, zero to three graphs may be included in the header. Up to
20 fields may be reported per compound, and one line will be reported for each
peak included in the data file. The footer may contain selected sections from the
Instrument Log.

A Analysis or Compound Report

A Compound Report prints one or more pages per compound integrated and
guantitated by method compound table entries. It contains selected header fields,
one record of compound data containing up to twenty items, and graphics. The
graphics are configurable to show compound specific information, such as peak
profile and apex spectrum.

L Library Search Report

A Library Search Report shows one or more pages for each peak included in the
data file that was integrated using the default method integration parameters.
The report contains selected header fields, one record of peak data containing up
to twenty items, and a graphic. The graphic is configurable to show peak specific
information, such as a comparison of the peak apex spectrum with the library
spectrum determined to be the best fit by a library search.

T Tune Report

A Tune Report is designed to evaluate a data file containing centroid spectra of a
calibration compound against tuning criteria. A spectrum is extracted from the file
at a specified time and presented both in a graph and as a set of text records
specified by criteria stored in the template. The default criteria are appropriate for
FC43, but BFB and DFTPP criteria are available for selection for EPA methods
524, 525, 624, and 625. The tune criteria fields shown on the report are
selectable. Tune criteria are editable. Additional tune criteria sets can be
specified. The footer may contain selected sections of the Instrument Log, which
includes the instrument calibration history and settings.
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A Tune Verification Report, a special type of Tune Report, presents data from
profile mode MS data files (*.sms) acquired during analysis of FC43. It shows up
to five ion profiles in addition to a centroided mass spectrum. It is configured and
reported like a normal Tune report.

The ion profiles shown on the report are controlled by the first few ions defined in
the Tune Criteria set used by the report. The default criteria set for this report is
FC43V.

Currently Defined Report Templates

The “Report Selection & Preview” form shows a scrollable list of the currently
defined Report Templates. Each Report record shows whether the report will be
printed during automated processing by System Control, the type of the report,
and the title of the report. The report list can be scrolled using the scroll bar at the
right of the form, or using the record selector controls at the bottom left of the
form. The currently selected report is marked by a black triangle on the record
button at the left edge, and is also indicated by the record number in record
selector control at bottom left. This active Report is the one affected by the Edit
or Delete keys, and is the Report used to generate a report when the View key is
clicked.

Adding a New Report to the Report List
To create a new report, follow these steps:
1. Open the appropriate CustRept-based Working Template.

2. From the "Report Selection & Preview" form, click the Create button. You will
see the following screen.

B3 Create Report Template [_ (O] x|

Tocreate areport, select a report type, then click on the create buttan. g

> IE_ |Sample Report, Mo graphics

|L| |L|nknu:uwns Report, Mo graphics

||: ||:a|i|:urati|:|n Report

B |S ample Repart. 1 Chramatoararn

|S |Sample Repart, & Chromatograms

|5 ISampIe Report, 3 Chromatogram I R _

Ju {Unknownz, 1Chromatogram

|L| |L|nknu:uwns, 2Chromatograms

|L| ILInknu:uwns, AChromatogramsz

| {Target Compound. C + 5

|L |Li|:|rar_l.I Search Feport
recard: 14 [T 1 x| mi]rs]of 12 v

3. On the Create Report Template form, click the selector button to the left of
the report type desired, and then click on the Create button.
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B3 Edit Report Template

Title:

Subtitle2:

Config

Subtitle 1;

Left Image ||
Right Image ||

[ ample Fiepord
|
|

ure Header | Configure Graphic Configure Becord | Configure Footer |

E3 Report Selection & Preview 7]

Custom Reporis

Active?  Type Report Title

Save | Help |

4. The "Edit Report Template" form appears. Use it to customize the default
report options, or just click the Save button to complete creation of the
default report type.

The new Report will be listed at the bottom of the report list shown on the "Report
Selection & Preview" form. It may be necessary to scroll down using the scroll
bar on the right of the "Report Selection & Preview" form for the title of the newly
created report to be visible.

When a Report is created, its “Active?” checkbox is checked, enabling printing
during System Control or MS Data Review processing. To disable automatic
printing, clear the “Active?” check box at the left of the report title on the "Report
Selection & Preview" form. Clicking the left mouse button while the mouse cursor
is over the box can change the state of the “Active?” checkbox.

Some report types listed on the Create Report Template form have several
variants listed in the template list. These variants differ only in the number and/or
placement of graphics. Once a report is created, its graphics can be modified to
show alternate content, but the number of graphics and their relative placement
on the page cannot be changed.

B Report Selection & Preview 2] I

= -

Custom Reports

Aclive? Type Feport Title

| A IS |Dp\ales Samples from Anycity, LS4

o IC |Ca|ibrat\on Summary Report

i IA_ |Dp\ale Compound Reparts v IS_ |Samp\e Report
I IC_ |Dp\ale Calibration Fepart I IU_ |Unknowns Report
o IA_ |Compnund Report
u IL_ |Library Search Report
L IT_ |Tuna Fieport
Feport Template Report Template
Cieate | Edi Delete | ‘ Cieate | Edi Delete | ‘
Feport Preview Report Preview
’7 File: ||c: ‘warlanwshopiates\ampl . sma M ‘ ’7 File || M ‘
Exit | Help | = Exit | Help | LI

Recard: LlL” 1 v | m]rs]of 3

Fecord: LlL” z v |milr] of &

237




The Report Selection & Preview Window shown on the left is the default view.
After modifying it, the Report Selection & Preview Window appears as shown
on the right. Three reports will be printed (all three boxes in the Active? Column
are checked):

e A sample report
e A compound report
e A calibration report

Editing an Existing Report

To edit an existing Report, open the Report Selection & Preview form (see
above), click the report selector button to the left of the report title of the report to
be edited, then click the Edit button.

The "Edit Report Template" form will appear as shown below.

E Edit Report Template _ [O] =]

Tile: [

Subtitle 1: |
Subtitlez: |

Left Image ||
Right Image ||

Configure Header | Configure Graphic Configure Record | Configure Footer |

Save | Help |

This dialog can be used to edit the Titles at the top of the report and can also be
used to have up to two bitmaps appear on the report. This can be a company
logo or any picture that you wish to display. Simply type in the file name of the
desired bitmap in the Left or Right Image box. Select the Save button to save
your settings and exit this dialog.

Report Titles

The Plot Titles specification in the User Chromatogram Plot Preferences is used
by all chromatogram plot displays and reports in all MS applications. This
includes Standard MS Reports and Custom MS Reports.

The top three fields on the "Edit Report Template" form define the main title and
two subtitle lines on the report. These three lines are printed at the top of the
report in a fixed position. Leaving the fields blank does not shorten the length of
the report. Simply type in any information that you wish to appear on the top of
the report in these fields. It is advisable to edit the main title line to contain a
unigue title, as it is used on the "Report Selection & Preview" and other forms as
the report identifier.

Adding Icons or Bitmaps

Graphics with dimensions 3/4 in. high by 1.5 in. wide may be placed to the left
and/or right of the Report Title block on a report. If the full pathname of an Icon
file (*.ico), a Bitmap file (*.bmp), or a Graphic file (*.gif) is specified in the Left
Image and/or Right Image fields of the Edit Report Template form, the
corresponding image will be shown on the report.
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The specified graphic may be of any native size. It will be scaled, preserving the
aspect ratio, so it will fit inside the allotted space.

To browse for an existing graphic file, click the "Left Image" or "Right Image"
button. Alternatively, the full pathname may be typed directly in the text box.

Report Header

The report header follows the title block on the report. t consists of zero to 20
fields, set up on the "Configure Header" form. The selected fields may be listed in
a single column, listed in two columns, listed in three columns, or arranged to
efficiently fill the space without truncating any fields (Auto). The fields will be
listed in the report from left to right, top down in the order specified in the list of
selected fields on the "Configure Header" form.

To change the report header:

1. From the "Report Selection & Preview" form, select the report to be edited,
and then click the "Edit" button to show the "Edit Report Template" form.

2. On the "Edit Report Template" form, click on the "Configure Header" button
to show the "Configure Header" form.

B Configure Header : Form @@
Sample Report (Main Title) —
Subtitle 1
Subtitle 2
»
Select Field to Add or Change
................. Add Field | Delete Field | Itz e
Calculation Date S ]
Data File Mamne: - Wim
P nlid Change Fied | Deleie Al | ;o
Inst. Method: ~
Operatar Mame: 2
¢ > Save | Help | ® 3

=

Record: 14| 4 | T b [ M| ] of 4 (Fitered)

The screen shown above is the dialog that you will see when you select the
Configure Header button.

For the above screen, “Sample Report” is the report title and the Subtitle 1 and
Subtitle 2 fields are blank.

The top of the "Configure Header" form shows the report title and two subtitle
lines. This is followed by a scrollable list of fields currently selected for inclusion
in the report header. The bottom of the form consists of a list box of all fields
available for inclusion in the header, six command buttons and a radio button
group to select the header layout.

e To change the layout format, click on the radio button corresponding to
the desired number of columns.

e To clear the header so no fields are displayed, click the "Delete All"
button.

e To delete a single field from the header, select the field to be deleted by
clicking on its selector button, and then click the "Delete Field" button.
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e To change (replace) a field in the header, select the field to be changed,
click on the replacement field selection in the list box at the lower left of
the form, and then click the "Change Field" button.

e To add a field to the bottom of the header: click on the field to be added
in the list box on the lower left of the form, and then click on the "Add
Field" button.

Report Header Fields
The Field List is a list of header items that can be placed in the report. You must
use the scroll bar to view the entire list.

Acquisition Date

Time and date that the data file was acquired.

Calculation Date

Time and date that the data file was last processed by data handling.

Data File Name

Full path name of data file.

Last Calibration Sample

Time and date of most recently acquired file listed in the calibration log.

Inst. Method

Instrument Method. The full path name of the method used to acquire the data
file.

Operator Name

This field reports the value of the Operator Name when the data was acquired.
See System Control-Instrument Configuration-Instrument Parameters dialog.
Inj. Notes

This field reports the notes made when the data was acquired. See SampleList -
Injection Notes in System Control.

Instrument ID

This field reports the value of the Instrument ID when the data file was acquired.
See System Control-Instrument-Configuration-Instrument Parameters dialog.

Peak Measure

"Area", "Height" or "Unknown". Declares the peak measure used to compute RF
and Amount fields. Set by data handling based on the method parameter MS
Data Handling-Calculation Setup - Measurement Type.
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Calculation Type

"Internal Standard", "External Standard", "Area Percent”, or "Unknown". Declares
the calibration type used to compute RF and Amount. Based on data handling
errors, the method parameter MS Data Handling - Calculation Setup - Calibration
Type, and influenced by the proper designation and successful identification of
internal standard peaks when appropriate.

Sample Name

See SampleList - Sample Name in System Control. This field reports the value
of the Sample Name set up when the data was acquired.

Calc Method

Full path name of the method used for last reprocessing of data file by data
handling.

Recalc Notes

See RecalcList - Recalc Notes in System Control. This field reports the text of
Recalc NOTEs set when file was last recalculated.

Graphics

Reports may contain from zero to six chromatogram/spectra frames. The
number, relative size, and placement of these frames is determined by the
template used to create the report. The content of each frame may be
customized in ways that depend on the type of report. To modify a graphic frame:

1. From the "Report Selection & Preview" form, select the report to be edited,
and then click the "Edit" button to show the "Edit Report Template" form.

2. Onthe "Edit Report Template" form, click the "Configure Graphic" button to
show the "Select Graphic" form.

3. The "Select Graphic" form will show buttons whose relative size and position
represent the graphic frames present in the report template being edited.
Click on the button representing the frame to be edited to open the "Edit
Graphic" form.

Configuring a Graphic

The "Edit Graphic" form is used to configure the content of a graphic frame in a
report. The graphic display options vary by report type and some report types do
not include graphics. Only the available options are visible.
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B3 Edit Graphic 1 EHE

N T e Spectiun |Tit|eA|ignmentr Left & Center ¢ Fight |
Title2: | Logical Width | 8640 Height: [ 10000

Graph Type © Chrom, & Spectum ¢ S.C © 51525152 © 515251520 |

Time RangeType @ Figed O 1of2 O 20f2 O 1of3 O 20f3 © 3of2 |
Fired Time Start: | 0/ End: | 0 mit. Amplitude: Min. | 0 Maz | 0
[ Stack Chromatogram plots

S 12 345 B | F M aszs Specification Channel List
1 (a o
#2 e O
13 ool |

Spectral Display B ————
Peak Annotation * Mone . RT © Mame Low Massl 0 High Massl—U
" Statuz € Height © Aea Peakit  CASH
TuneEompound::l 'I i
Spectium !
mih.
| #1 ScanType " Peak BT ¢ Calib. AT &' Fized Time oG
[~ Background Comect ‘ #pex Scans To Average = 1 3 C B
| #25canType  Mone " Fied Time | 0
[ Background Conect ‘ Apex Scans To Average 1 13 C B

Save | Help |

Each graphic frame consists of two title lines and an embedded graphic. The
embedded graphic may be a chromatogram, consisting of between one and
three overlaid or stacked traces; and/or one or three spectra drawn from the
chromatogram, the data handling method used to quantitate the chromatogram,
the result of a library search, or a combination of these.

Graphic Controls

Titlel

Top title line, printed in bold face.

Title2

Subtitle line, printed in normal face.

Title Alignment

Specifies whether title lines are left, center, or right aligned over graphic.

Logical Width, Logical Height

Width, Height in twips (1440 twips = 1 inch) of graph as drawn. This size is
scaled to fit the actual size of the graphic as specified by the report template. The
effect of these parameters is primarily to alter the relative size and placement of
text on the graphic. Larger values reduce text size.
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Graph Type

Select one of the following choices to determine the basic graphic type. Click the
radio button for your choice.

Chrom

Show a chromatogram. One chromatogram is selected. Up to three traces
derived from the chromatogram may be shown.

Spectrum

Show one spectrum. This can be a reference or sample spectrum.

S,C

Show one spectrum over a chromatogram in the same graphic box.

S1, S2, S1-S2

Show two spectra and their difference in the same graphic box.

S1, S2,S81-82,C

Show two spectra and their difference over a chromatogram in the same graphic
box. This can be cluttered due to size restrictions.

Time Range Type

This selection specifies the time range displayed in the chromatogram.

Fixed

The time range displayed is determined by the content of the Fixed Time Start
and End edit boxes.

1of 2

The first half of the chromatogram is displayed.

20f2

The second half of the chromatogram is displayed.

1of3

The first third of the chromatogram is displayed.

20f3

The middle third of the chromatogram is displayed.

3of3
The final third of the chromatogram is displayed.
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Peak

This option is available only for Compound reports. The range of the
chromatogram from (Calibration RT - SearchWindow) to (Calibration RT +
SearchWindow) is displayed.

Fixed Time: Start, End

Specifies the start and end time in minutes for chromatogram display if the Time
Range Type is fixed. If the values are both 0, the whole chromatogram is
displayed.

Amplitude Min., Max.

Specifies the minimum and maximum amplitude of the chromatogram display. If
the values are 0, the chromatogram display range will be scaled to the data being
displayed.

Stack Chromatogram Plots

Specifies whether multiple chromatogram traces will be overlaid or shown in
separate scales stacked one over another.

#1, #2, #3

These lines specify how a chromatogram trace will be constructed. Choices
S,1,2,3,4,5, and | are only available for compound reports. The #1 line will always
be shown if the chromatogram is part of the graphic. If the selection is F, lines #2
and #3 are shown only if the Mass Specification is not blank. Select the radio
button for each line if you want this plot.

S  The trace will be the sum of Qualifier lon Intensities.
The trace will be the first Qualifier lon intensity.

The trace will be the second Qualifier lon intensity.
The trace will be the third Qualifier lon intensity.
The trace will be the fourth Qualifier lon intensity.

The trace will be the fifth Qualifier lon intensity.

W oA W N R

The trace will be the intensity of the highest intensity mass at each time.

The trace will be the sum of intensities of all ions specified in the method for
integration of this peak.

F  The trace will be determined by the content of the Mass Specification and
Channel List boxes.
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Mass Specification

If this box is blank on line #1, the RIC chromatogram will be displayed. If the
boxes on lines #2 or #3 are blank and the trace selector is “F”, the corresponding
trace will be omitted. For any line, to specify a trace content, enter a specification
using one or a combination of the following forms:

e 60:120 to show the sum of intensities of all ions between 60 and 120;
e 60+62+85 to show sum of intensities of masses 60,62 and 85;

e 60 - 81 to show the intensity of m/z 60 minus the intensity of m/z 81;

Channel List

The Channel list is only used for MS/MS data files. Specifically it is used if the file
is an MRM or AMD mode file. (See the MS Acquisition Method Editor help
section for more information on this.)

If blank, the channel list specification is "merged" data. If the file is MRM or AMD,
you can select a channel number from 1-10 to display a specific data channel.
Enter the expression for the channels to be shown. (It is advisable to test the
channel expression in MS Data Review on a file made from the acquisition
method used to acquire the files to be reported. Explicitly indicating a channel in
the expression that is not present in the file being reported may prevent report
graphs from being updated or drawn when the report is printed. The default
channel, blank, will never fail.)

Peak Annotation

This selection determines the type of annotation placed on peaks in the
chromatogram window.

e None

e RT

e Name
e Status
e Height
e Area

o Peak#
e CAS#

Spectral Display: Low Mass, High Mass

Specifies the m/z range displayed in spectra windows. If both boxes contain 0,
the mass range is determined by the spectrum being displayed.
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#1, #2 Scan Type

These lines specify the content of the #1 and #2 spectra. They are used only if
the Graph Type specifies that they are visible.

None

If none is selected then no spectral information will appear on the report.

Peak RT

When the Scan Type selection is Peak RT, the spectrum is taken at the time of
the observed peak apex. This option is available in Tune, Compound, and Library
Search Reports.

Calib. RT

When the Scan Type option is Calib. RT, the spectrum is taken at the time
specified as the retention time in the method. This option is available in Tune and
Compound Reports.

Method Ref

Spectrum stored in the method for identification of this peak. This option is only
available for compound reports.

Library Search

Spectrum identified as best match to peak apex spectrum in the libraries
searched during quantitation for this peak. This option is only available for Library
Search reports. If no spectral match was found, this spectrum (and the difference
spectrum) will be hidden when the report is displayed.

Fixed Time

If this option is selected, the spectrum will be extracted from the chromatogram at
the time specified in the Time box.

Time

Only used if the Fixed Time option is specified, Time (in minutes) of the spectrum
in the chromatogram to be used. The #1 Scan Type Time field is used by Tune
Reports to specify the spectrum used for analysis in the text portion of the report.

Background Correct
This option determines if the Chromatogram displayed in the report has the
background corrected for noise before it is displayed.

Apex Scans To Average

There are three options (1, 3, and 5). Specify one of the options to choose how
many apex scans should be averaged for that scan type. This will determine how
the Chromatogram is displayed for the report.
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Configuring Tune Verification Report Graphics

The Tune Verification Report shows ion profiles for one to five ions plus a
centroided mass spectrum.

The ion profiles have no user-controlled parameters other than the mass at the
center of the profile mass range for each ion. These ions are edited using the
"Edit Tune Acceptance Criteria" form, accessed from the "Edit Report Template"
form using the "Tune Criteria" button. One ion profile is displayed for each mass
shown on this form, for up to the first five tune criteria records entered. lon
profiles are shown in the order criteria were originally entered, which may not be
in order of ascending mass. More than five tune criteria may be entered, and will
be reported, but a maximum of five ion profiles will be shown.

NOTE: The Tune Verification Report is designed to report Profile data files only.
If it is used to report a Centroid data file, all graphics will show a "chromatogram"
profile. Almost all files in the MS Workstation are acquired in Centroid mode. To
configure a method to acquire data in Profile Mode, open the method in the
Method Editor, select the "MS Method Editor" section, click the Special
Applications button, and then click the "Profile Mode?" checkbox to the true
(checked) state. In Custom MS Reports, all reports other than the Tune and Tune
Verification Report are designed to process Centroid mode files only.

Report Record

The Report Record section of reports can be configured by clicking on the
“Configure Record” button that follows the title header and graphics sections of
the report. It consists of a page header line titling record fields followed by one or
more data records. For Calibration, Sample, Unknown, and Tune reports, there
are as many data records as there are compounds, peaks or masses to report.
For Compound and Library Search reports, only one line of data is reported and
there are as many reports generated as there are compounds or peaks to report.

The fields available to report depend on the report type. Up to twenty fields may
be selected per report record, however fewer than ten will typically fit on one
page. If more fields are specified than fit on the width of one page, the extra
fields will be printed on an overflow page immediately following the main page.
The overflow page will not contain a report header or footer, but will contain the
page header. It is a better strategy to compose two reports than one report with
fields that collectively overflow the width of one page.

The data record content is specified on the "Configure Record" form. This form
contains a scrollable list of the field captions currently selected for the report,
together with the field width of each. A record width box at the bottom right of the
form displays the total width of the report. The top field on the list will be at the
left edge of the report, with remaining selected fields shown from left to right on
the report as the order proceeds from top to bottom on the "Configure Record"
form.

To edit a report record:

1. From the "Select Report & Preview" form, select the report to be modified,
and then click the "Edit" button to open the "Edit Report Template" form.

2. Click on the Configure Record button to open the "Configure Record"
form.
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The Field List is a list of header items that can be placed on the report. You must
use the scroll bar to view the entire list.

Add Field Button

The Add Field button allows you to add a field to the report. To use this feature,
select an item in the field list by clicking on it and then select the Add Field
button. The item selected will appear at the end of the list above.

Change Field Button

To Change a field you must make two selections. First you should click on the
record selector that you want to remove in the top left list. Next click on the item
in the field list that you wish to have in the top list. Now select the Change Field
button. The old field will be replaced with the newly selected field.

Delete Field Button

The Delete Button is used to remove a field from the list. Click on the record
selector on the left side of the header list for the item you wish to delete. Now
select the Delete button and that item is removed from the list.

Delete All Button

The Delete All button will delete all of the items from the Header list.

Field Width

The Field Width reports how much space is given to each column in the test
report. The dimension is in inches. (This field may not be edited.).

Record Width

The Record Width is the sum of the widths of all of the fields in the report.
Watching this number will help you determine if more columns can fit on a
particular page.

Save Button

The Save button causes all of the edits to be saved to this file.
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Help Button

The Help button will take you to the help pages. All of the CustRept manual
information is included in the help pages.

Field Definitions: Calibration Reports

Calibration Reports are for files processed with internal or external standard
calibration specified in the data handling method. The following fields may be
selected for inclusion in Calibration reports.

#

Calibration Compound Number, the record number shown in the method editor
for the Compound table.

Compound Name

The compound name shown in the method.

Corr.

Correlation Coefficient or Coefficient of Determination computed during
calibration.

Count

The sum of the number of replicates over all calibration levels used in the
calibration.

Avg RRF or Avg RF

Average response factor if the Calculation Type is "External Standard", or the
average relative response factor if the Calculation Type is "Internal Standard".

%RSD

Percent relative standard deviation of the (relative) response factors contributing
to the average (relative) response factor.

RT

The expected retention time of the compound.

Std

The calibration compound number of the internal standard used for the
compound.

Group Name

The text string entered for the group name field in the method for this compound.
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RFn, RRFn where n=1...30

The (relative) response factor for the nth calibration file for this compound. When
this report is computed, response factors are computed for each file included in
the calibration. A unique index value, starting from 1 and incrementing, is
assigned to each file used in calibration. All (relative) response factors for a
single file instance used in calibration will have the same index value and be
stored in the same column. If more than 30 files were used in integration, all files
and response factors will be used in computing the AvgRRF (or Avg RF) and
%RSD, but only the first 30 files will have response factor results stored and
available to report. The same result is reported for both RFn and RRFn where n
is the same number. The result type will be relative response factor if
"Calculation Type" is internal standard

NOTE: If an internal standard Calculation Type is specified, but the required
internal standard data are missing, then the field value reported will be the
response factor rather than the relative response factor as expected. This can
happen, for example, if the internal standard amount is not specified for the
calibration level, or the internal standard peak is not designated in the method
compound table,

Field Definitions: Compound, Sample, Unknowns, &
Library Search Reports

The following fields may be selected for inclusion in Sample and Compound
reports. The fields marked with (*) may also be included in Unknowns and Library
Search reports.

#

Calibration Compound Number: the number of the compound in the method.

Compound Name (*)
Compound name from the method in Compound and Sample reports.

Compound name of library search best fit in Unknowns and Library Search
reports.

RT (*)
Retention time determined during peak integration, in minutes.

Quan lons (*)

lon formula specified in method for integration.

Area (*)

Baseline corrected area determined during integration, in counts.

Area Percent (*)

Compound, Sample reports: Area percent computed from areas of identified,
missing and failed peaks included in data file.
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Unknowns, Library Search reports: Area percent computed from areas of
unknown, TIC, and duplicate peaks included in the data file.

Amount
Amount in units of “Units” field, computed from the currently active calibration.

If the Amount field is blank, the actual amount calculated was negative. Examine
the calibration results and error codes reported to determine the source of the
error.

Area Reject

Peak Area Reject (in counts) entered in the method.

Height (*)

Peak height determined during integration, in counts.

Height Reject

Peak Height Reject (in counts) entered in method.

Fit (*)
Forward Search Fit value.
For Sample, Compound reports: Measures fit to method reference spectrum.

For Unknowns, Library Search value: Measures fit to identified compound in
library.

Fit Limit (*)

Minimum fit value for identification, as set in method. Refers to Fit, Rfit, or Purity
as specified in the Match field and the method, and reported in MatchVal field.

For Sample, Compound reports, refers to fit to compound reference spectrum
stored in method.

For Unknowns, Library Search reports, refers to fit to best fit in library search.

Calib RT

Calibration retention time (minutes), as stored in the method used in quantitation.

Group Name

Group Name as stored in the method.
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IS#

Internal standard number used to quantitate this peak. This is the calibration
record number in the method of the internal standard. This field is meaningless
unless the calibration type in the method and the report header is "internal
standard".

IS

"Std" if this peak is an internal standard reference,

if not.

BC (*)

Baseline correction codes from peak integration of the peak. Allowed values are:

BV Baseline to Valley

BB Baseline to Baseline

MB Mended End to Baseline
VB Valley to Baseline

\AY, Valley to Valley

MM Mended End to Mended End
MV Mended End to Valley
TS Separated Tangent Skim
TF Fused Tangent Skim

GR Group Peak

BM Baseline to Mended End
VM Valley to Mended End
HF Horizontal Forward

HB Horizontal Backward

HM Horizontal Minimum
Width (¥)

Measured peak width (seconds).

lon Time (*)

lonization time of spectrum at peak apex (microseconds).

252



Calibration Equation

The calibration field consists of two parts. The first piece documents how the
origin was treated during computation of the calibration equation. These are the
available options: "Ignore 0", "Force 0", or "Include 0"

The second part is the calibration equation itself. This takes one of the following
forms:

e y=bx+a
o y=cx’+bx+a
e "Cubic equation”

where a, b, and ¢ are numerical constants, x is the amount (for external
standard) or amount/amount internal standard (for internal standard calibration),
and y is area (for external standard) or area/area internal standard (for internal
standard calibration).

CASH# (*)

Chemical Abstracts number from the method in the case of Sample or Target
Compound reports, or a library match value in the case of Unknowns or Library
Search reports.

RFit (*)
In Unknowns or Library Search reports, the fit of the peak apex spectrum to

method Reference Spectrum. In Sample or Target Compound reports, Reverse
fit value for the best match of library spectrum to peak apex Spectrum.

Purity (*)

In Unknowns or Library Search reports, the fit of the peak apex spectrum to the
method Reference Spectrum. In Sample or Target Compound reports, Purity fit
value for best match of library spectrum to peak apex spectrum.

Match (*)

The type of fit used to determine the best fit of library or method spectrum to
peak apex, ("Fit", "RFit", or "Purity").

Match Val (*)

The best fit value of the "Match" type of peak apex to library or method reference
spectrum.

Scan

The scan number of the peak apex.

Corr.

The coefficient of determination or correlation coefficient describing the fit of the
calibration points to the calibration equation.
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RC# (*)

Report compound number.

SrchWin

Search window (minutes) from method.

SrchMeth

Search method type for peak identification (from method). "RT" or "Spectrum"”

SIN (%)

Measured signal to noise ratio.

Channel (*)

Channel specification used to integrate peak.

ResultType
The record type of this peak, determined during peak quantitation:

e |dentified - Peak quantitated using a method compound record. The
peak identification tests were passed, as were the minimum size and
amount tests.

e Failed - Record represents a peak integrated using a method peak
specification. The peak failed one or more of the peak criteria for
reporting.

e Missing - The method could not identify this peak.

e TIC - This peak was integrated using default integration parameters. A
library search produced an identification that satisfied the minimum fit
criteria for tentative identification.

e Duplicate - This peak, integrated using the default integration
parameters, appears to be a peak that was also reported using a mass
specification from the method.

e Unknown - This peak was integrated using default integration
parameters, but was not identified as either duplicating a peak integrated
using compound specific parameters or matching a compound in a
searched library.

RF

Response factor computed using the quantitation criteria. This is either a
response factor if the header field "Calculation Type" is "External Standard”, or a
relative response factor if "Calculation Type" is "Internal Standard". It is
computed from areas if the header field "Peak Measure" is "area", or from
heights if "Peak Measure" is height.

RRT

Relative Retention Time.
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Ql1, QI2, QI3, Ql4, QI5

Qualifier lon 1, 2, 3, 4, or 5 from method.

QIR1Lo, QIR2L0, QIR3L0, QIR4L0, QIR5L0

Qualifier lon Ratio 1, 2, 3, 4, or 5 Low Limit from method.

QIR1Hi, QIR2Hi, QIR3HI, QIR4Hi, QIR5HI
Qualifier lon Ratio 1, 2, 3, 4, or 5 High Limit from method.

QIR1, QIR2, QIR3, QIR4, QIR5

Actual Qualifier lon Ratio as determined during quantitation.

Units

Actual units of Amount field, as determined from the method "Units" field and the
processing results during quantitation.

Amnt Reject

The minimum value of the "Amount" field to report as "identified", from the
method "Report Threshold" parameter.

Status Codes (*)
Alphanumeric string of status codes set during peak quantitation.

(An “X” is at the start of status codes that represent an error status. Codes S,R,
T, and U are advisory codes that do not represent an error condition.

The character codes are interpreted as follows:

Reference Peak

F*

Factors not updated

*

No result can be calculated
More than one result

Peak fails verification

Missing Peak

Result out of calibration range
Internal Standard peak

User defined end points
Overrange peak

Relative Retention Time peak

O 1 0CwnwnO < +

Cannot calibrate - Default to raw peak size

Invalid scan function channel specification
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Weight

The regression weighting used in determining the calibration curve.

Field Definitions: Tune Reports

The following fields are available for inclusion in Tune reports. Editing the Tune
Criteria form sets the items marked (*). The remaining fields are computed when
the Tune report is prepared.

m/z

The m/z to be tested.

lonint

The intensity of the m/z ion being tested.

Criteria (*)

Text description of the qualification tests for acceptance. Has no influence on the
criteria used to compute the acceptability of the ion intensity.

LowLimit (*)

Lower limit, expressed as percent of the intensity of the CompMass ion, of the
acceptable intensity for lonint.

HighLimit (*)

Higher limit, expressed as percent of the intensity of the CompMass ion, of the
acceptable intensity for lonint.

Comp m/z

The m/z ion used for the major comparison of intensities. If 0, the ion of highest
intensity in the spectrum is used for comparison and field is reported as "Base
lon".

Rel Intl (*)

The relative intensity, expressed as percent, of lonint to the intensity of the ion
specified by CompMass.

Pass Fail

"Pass" or "Fail". The value will be "Pass" if LowLimitl <= Rel Intl < HighLimit1
and LowLimit2 <= Rel Int2; otherwise it will be "Fail".

CompMass?2 (*)

Comparison mass 2, m/z of the second comparison mass. If 0, implies the m/z of
the most intense ion in the spectrum.
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LowLimit2 (*)

The lower limit of the acceptable value, expressed as percent, of the value of
Relint2.

Rel Int2

The relative intensity, expressed as percent, of lonint to the intensity of the ion
specified by CompMass2.

IsoMass (*)

Isotopic m/z whose intensity is to be compared to that of "Mass".

Isolnt

Intensity of IsoMass.

IsoRatio

Ratio of Isolnt to lonint, expressed as percent.

Tune Criteria

The Tune Type text box is located on the "Edit Report Template" form in the
lower left corner. It is visible only when the report type being edited is "T”. A Tune
report, when created, will default to reporting FC43 criteria. (FC43V is the
appropriate type for a Tune Verification Report.) To change the tune criteria
being used and reported:

1. From the "Report Selection & Preview" form, select the Tune report to be
edited, and then click on the "Edit" button to show the "Edit Report Template
form.

2. To change the Tune criteria being reported, click in the Tune Type text box
and enter the name of the criteria data set to be used. These are: FC43,
FC43V, and EPA methods 524, 525, 624, and 625. Typing any of these
names (FC43, FC43V, 524, 525, 624, and 625) will cause the tune criteria to
be loaded automatically. Select the Tune Criteria button after you type in one
of these names to check the loaded criteria. To create a totally new set of
criteria, enter a name in this box.

To edit or review the report's tune criteria, click on the "Tune Criteria" button to
view the "Edit Tune Acceptance Criteria” form.
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The dialog above is visible when you edit a tune report.

Editing Tune Criteria

NOTE: Changing a tune criteria set will permanently change the Tune Criteria
for all Tune reports that use the same Tune Criteria set name. If you wish to
customize Tune Criteria, we suggest you create a new set rather than changing
one of the sets provided on installation.

If the selected criteria set is changed from FC43 to "524", "525", "624", or "625",
it is advisable to change the Report Record definition. Delete all fields and then

add "m/z", "Criteria", "Comp m/z1", "Rel Int1","Comp m/z", "Rel Int2", and
"Pass/Fail" fields to get one type of appropriate report for these criteria sets.

The specific scan used to test Tune Criteria in a tune report is controlled by the
"Spectrum - #1 Scan Type - Fixed Time - Time" parameter edit box on the lower
right side of the "Edit Graphic" form. This edit box controls both the spectrum
analyzed and the spectrum displayed on the report. This time is setto 0.8
minutes in the default Tune Report.

In Tune Verification Reports, the acquisition time of the spectrum reported is set
in the "Edit Tune Verification Graphics" form in the "Spectrum Time (min.)" text
box. The default time is 0.3 minutes.

To reach the "Edit Graphic" form from the "Edit Report Template" form, click the
"Configure Graphic" button to view the "Select Graphic" form. From the "Select
Graphic" form, click the "Graphic 1" button to view the "Edit Graphic" form.

e To edit afield, click on the field and enter the new value.

e To add arecord, click on any field in the empty record at the bottom of
the form and enter a new value.

e To delete arecord, click on the record selector to the left of the record
to be deleted, and then press the "Delete" key on the keyboard.

NOTE: If the value of Mass1 or Mass2 is 0, the base ion m/z is implied. An ion
intensity ratio = Low1 or Low?2 is considered to be acceptable; an ion intensity
ratio = High1 is unacceptable.
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Configure Report Footer (Instrument LogQ)
Configurelnstrumentiog - Fon ]

Configure Instrument Log

[ DataHandiing Method
™ Method Notes

™ Sample Motes

™ FRevision Log

™ Error Lag

Help | Save |

™ Autosampler Bepart
I :
™ 4% Fun Log

[~ Other Inst. Aun Log

The report footer can be included in Sample, Unknowns, and Tune type reports.
To configure the footer, click the Configure Footer button on the "Edit Report
Template" form to open the "Configure Instrument Log" form. The dialog below is
displayed if you select the configure footer button for the report type in which it is
available. Some of the form's controls are:

Autosampler Report

Presents vial location, injection volume and injection number used by the
autosampler.

Segment Summary

Consists of one line per data acquisition segment summarizing the segment
name, type of acquisition, channel information, mass range and the time range of
each segment.

MS Run Log

Consists of several pages of instrument settings, including instrument calibration.

View a Compound Report

To view a Compound Report, you must select the View button from the main
page after you have selected a data file. A screen similar to the one below is
visible when the view button is selected for a compound report. The following
information is given for all of the compounds in the peak table:
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B SelectComponent : Form ed

Select Component to Report il
Rpt# Compound RT Area  Height R.Match
b |Decane | 9.077 | 7E300 | 44351 | 938
2 |1-Dctanol | 10,386 | 25738 | aax] | 957
3 |Undecane | 10.861 | 81739 | 40833 | EET
4 |Nonanal | 11.00 | 151490 | 3437 | 954
3 |F'henol, 2 B-dimethyl- | 11.107 | BE7E1 | 29945 | EEE]
[3 |Quinoline, 1.2,3.detrahpdra- | 11.473 | 10778 | 4089 | EEL)
T |Benzenamine, 2 B-dimethyl- | 12175 | Bh474 | 23047 | 953
8 |Decanoic acid, methyl ester | 14117 | 23501 | 43954 | 933
3 |Undecanoic acid, methyl ezter | 15153 | g3628 | 41713 | 996
10 |Cyclohexanamine, M-cyclohesy | 15,296 | E3244 | 26387 | 997
Preview Report | Help | Cloge |

Record: I1| 4 || 1 |HEE |H|H&| of 12

Report#

The report # refers to the number of the compound in the peak table. Click on the
selector button to the left of the report # to select which compound report you
wish to preview and then select the Preview Report button.

Compound

The Compound column shows the compound name as it appears in the method
peak table. This helps you to select which compound to preview in the report.

RT

The RT column shows the retention time of the compound.

Area

The Area column shows the integrated area counts for that compound according
to the conditions in the method.

Height

The Height column shows the integrated Height counts for that compound
according to the conditions in the method.

Reference Match

The Reference Match column shows the library fit match when comparing the
sample spectrum to the reference spectrum in the method used for data
processing.

Preview Report Button

The Preview Reports button allows you to see the Compound Report for the
specific compound selected. The compound selection is made by clicking the
appropriate position in the selector on the left side of the displayed table.
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Help Button

The Help button will take you to the help pages. All of the CustRept manual
information is included in the help pages.

Close Button

Selecting the Close button will allow you to exit the Compound Report dialog and
return to the CustRept main page.

View a Library Search Report

To view a Library Search Report, select the View button from the main page after
you have selected a data file. The data file must contain compounds that were
identified by a library search during processing. A data handling method must be
selected for processing and the calculation setup section specify a library
search for unknown compounds. The following is from Method Builder-
Calculations Setup

— General

Noise Type: IPeak ToPeak vl
Measurement Type: I Alsa ,I V' Report Unknown Peaks
™ Normalize Results
Calibration Type: IInlemaISld vl

I~ lanore Calibration Data
i i in.): IU.IJIJU
Unretained Pk Time [min. ): I™ Scale At Flow Samples

— Compound Confirmation Criteria

lon Ratio Type: IAbsqute 'I
Qualifier Integration: IQuanIon Pts 'I

RRT % Tolerance [+/): |2.5 7= [~ Confirm RRT %

Report Outliers As: IFaiIed 'I I~ Confirm S/N Threshold

— Chromatogram Processing

- Chromatogram Integration—————1 —Tentative Identification
Quan lon: IﬂlC LI [V Library Search Unknown Peaks
Scan Function Channels:  Merged Search Parameters...

Filter Chromatogranm... l

- — Reporting Threshold
Integration Parameters... I

Al
Time Events Table... I

L.

" % of Largest Pk; 200

—RF TolUse
" Zof Nearest 5td:  [30.0 =
" Nearest Internal Std T =
" Nearest Pure Intemal Std ¢ LaigestN Pks: 20 ,_:_l
{* Absolute: IT.UUU [V Exclude Duplicates
Defaults I Restore I

Click View in the library search report to open the following window.
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B3 SelectTIC : Form 2]
Select Component to Report =

Apt # Compound RT Area  Height R.Match
» |.f-‘n.cetic acid, butoxyhwdrowg-, bu | 4.002 | E4320 | 10E537 | 216
14 [Undecane, 26-dmethy | 9.075] 51534  209581] 665

Preview Feport | Help | Close |
Record: 14 (] 1> e r]of 2

Report#

The report # refers to the number of the compound in the peak table. Click on the
selector button to the left of the report # to select which compound report you
wish to preview and then select the Preview Report button.

Compound

The Compound column shows the compound name of the top hit from the library
search. This helps you to select which compound to preview in the report.

RT

The RT column shows the retention time of the compound.

Area

The Area column shows the integrated area counts for that compound according
to the conditions in the method.

Height

The Height field shows the integrated height counts for that compound according
to the conditions in the method.

Reference Match

The Reference Match column shows the library fit match when comparing the
sample spectrum to the reference spectrum in the method used for data
processing.

Preview Report Button

The Preview Report button allows you to see the Compound Report for the
specific compound selected. The compound selection is made by clicking the
appropriate position in the selector on the left side of the displayed table.
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Help Button

The Help button will take you to the help pages. All of the CustRept manual
information is included in the help pages.

Close Button

Selecting the Close button will allow you to exit the Compound Report dialog and
return to the CustRept main page.

Deleting a Report

From the "Report Selection and Preview" form, select the report to be deleted by
clicking on the record selector button to the left of the report title, then click the
"Delete" button in the "Report Template" group

ToxPro

The ToxPro template generates two types of fixed format reports designed for
toxicology applications.

E HRepont Selection & Preview K

ToxPro Reports

ActiveY  Type Report Title

a I IT_ |F|:-43 Tune Report

Iv IS |Standard Compound Report

Repart Preview

’7 File | |n::'\varianws'\opiates\calEd-El-D'I 001 zmz W |
E «it | Help |

Record: I<|4|| z >|>||He| of 2

FC-43 Tune Report

The FC-43 Tune Report is designed to display the instrument tune from a profile
mode data file of FC-43 spectra. The data file should contain continuous FC-43
spectra from time zero to one minute or longer. The report shows a fifteen scan
averaged spectrum centered at 0.3 minutes, or the closest approximation to that
average that is available from the data file. Peak profiles are shown for m/z of 69,
264, and 503, along with selected instrument conditions. If any other type of data
file is reported using this report template, the result will likely be nonsensical,
typically showing chromatogram profiles where spectral profiles should be.
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Examples of Reports Created from the Custrept

Template
The following pages show examples of a sample report, target compound report
and calibration report for the urine sample containing opiates, that was described

in “Standard Sample Report”. Note that the Custrept template allowed the
placement of the company logo on the reports.

Sample Report

Opiates High Level

Acquisition Date: 4/9/2001 6:44:04 PM

Data File Name: c:\varianws\opiates\cal44-9-01.sms

Inst. Method: C:\SaturnWS\OpiatesNRsplt10MS28.mth
Inj. Notes:
Mint TIC calds-8-01.5ms 2000 CENTROID RAW
15 — E. |
10 —
i
05 — p—
H x £
i H 3 g
; AL i1
o I - 3 e ,é_,____..: PR S A S S YL e
. T Ty I 85
minutes
Compound Name RT Quan lons Area Amount
codeine-dé 6.664 377.0 108866 2000.000
morphine-d3 7.026 432.0 106435 2000.000
6-MAM-d3 7.538 343.0 5831 20.000
dihydrocodene 6.181 373.0 N/A
codeine 6.696 371.0 51649 1004.591
hydrocodeine 6.859 299.0 N/A
morphine 7.044 429.0 65811 1032.507
norcodeine 7.098 428.0 N/A
hydromorphone 7.117 300.0 N/A
6-MAM 7.558 340.0 13739 36.007
oxycodone 7.684 387.0 N/A
oxymorphone 7.744 445.0 N/A

O T R R R R R e e e e

Acquisition Segment Information

P T L L R R e e e e e et e ]

MDT: Centroid, Time: 0.00 - 13.00
Seg 1, FIL/MUL DELAY , Time: 0.00- 2.00, Filament Off
Chan 1, 40-650 m/z
Seg 2, opiates , Time: 2.00- 7.40, EI-Auto-Full
Chan 1, 200-450 m/z
Seg 3, <no description>, Time: 7.40- 7.65, EI-Auto-MRM

6/30/2005 15:19 Page 1 of 10 Opiates High Level cal44-9-01.sms,
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Compound Report

Acquisition Date: 4/9/2001 6:44.04 PM

Data File Name:

Codeine

c\varianws\opiates\cal44-9-01.sms

Inst. Method: C\SaturnWS\OpilatesNRspit10MS28 mth
Inj. Notes:
Compound Name RT Quan lons Area Amount  RMatch Calib. RT IS# Calibration Equation
codeine 6.696 me 51849 1004.581 997 6.706 2 Ignore Oy= 1.003x  -0.02917
Peak Profile Apex Spactrum
Integration Masses Background Corrected
o 371Gt RCENTOE R 5} ‘ [ s o S —
e oo - .
= [ Lo 4 £
Ll s e 1 - 1 )
Las 0 I
® - 13 )}
WL ) N ] E ml, ;F ‘ 4
[ Pl - e 4 o b b dy choid
N T N e — T e ST T —
£
/ Y o]
sl /o ek
¥ ! % E|
w b \
M LR 4
s
. . Lo
i
o
o
ns | s0m.
e mi
wo |- '\ ]
s b
EL 4
| 2 el s E
o R T — .
W wE G G G e AR 2 ) ) =%,
Opiate Calibration Report
" ABC " . Py
Calibration after Servicing Instrument
New Calibration Standards
Data File Name:  cwarianwslopiates\cald4-9-01.sms Last Cal. Sample: 4/8/2001 8:06:28 PM
Inst. Method: C\SatumWS\OpiatesNRspli10MS28.mth Peak Measure:  Area
Calculation Type: Internal Standard  Peak Measure: Area
Index 1 Level: 1 Acquired: 4/9/2001 5:38:08 PM File: c:warian'taxicology manual\opiate data\cal24-9-01001.sms
Index 2 Level: 1 Acquired: 4/9/2001 5:54:37 PM File: ¢ i i 9-01002.sms
Index 3 Level: 2 Acquired: 4/9/2001 6:11:07 PM File: c:warian'toxicology manualopiate data\cal34-9-01.sms
Index 4 Level: 2 Acquired: 4/3/2001 6:27:34 PM File: i iate datalcal34-5-01001.sms
Index 5 Level: 3 Acquired: 4/9/2001 6:44:04 PM File: c:warian‘toxicology manualiopiate data\cald4-9-01.sms
Index § Level: 3 Acquired: 4/9/2001 7:00:33 PM File: c:wariantoxicology manualiopiate data\cald4-9-01001.sms
Index 7 Level: 4 Acql I 4/9/2001 7:17:02 PM File: « i is 9-01.sms
Index & Level: 4 Acquired: 4/8/2001 7:33:30 PM File: ciWwarian'toxicology manualiopiate data\cal54-9-01001 sms
Index 9 Level: 5 Acql : 4/8/2001 7.49:58 PM File: « i 9-01003.sms
Index 10 Level: 5 Acquired: 4/3/2001 8:06:28 PM File: ciWwariantoxicology manualiopiate data\cal64-9-01004 sms
# Compound Name Corr.  AvgRRF  %RSD  RRF1 RRF2 RRF3 RRF4 RRF5 RRFE RRF7 RRF8
2 codeine-d§ 1.0000 1.0000 0.00 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3 codeine 09975 09415 413 0.9421 0.9248 0.8833 0.9031 0.9638 08184 09464 0.9304
5 morphine-d3 1.0000 1.0000 0.00 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6 morphine 08972 1.2184 7.70 13423 1.3275 1.2415 1.1938 1.2880 1.2368 1.1472 1.2363
7 norcodeine 05269 0.0543 58.03 0.0188 0.0781 0.0663
9 6-MAMd3 1.0000 1.0000 0.00 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 6-MAM 09817 16708 40.16 22211 27022 16764 1.9618 2.3562 1.9338 1.1798 09213
6/30/2005 15:19 Page 10of1 Opiate Calibration Report caldd-9-01.5ms
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MultiCpdBasic Report

The Basic Multi-Compound Template Model offers two fixed format reports that
summarize target compounds from a designated data file in graphics and text.

E Report Selection & Preview

Basic Summary Reports

Frint Order Type Report Title

} i I_‘I IS_ |Talget Peak Profiles
»

v |_2 IS_ |Talget Peak Spectra

__ Fieport Template

Edit |
__ Fieport Preview

File | |c: Ywarianwshopiateshcalbd-3-01007 sms
E =it | :I

Record: 14 4 || 2 et of 2

These reports feature graphics for up to a maximum of nine compounds, followed
by text for all included compounds. All target compounds in a file may be
included, or, if the Workstation method designated group names for compounds,
the report graphics and text may be limited to compounds with a specific group
name. All of the internal standard compounds are listed first; then the target
analytes are listed. Report headers may be edited, and the group name selected,
using the Edit dialog, accessed by clicking the Edit button.

A greater range of graphical summary report styles, each with more
customization, is available in the optional Multi-Compound application.

SummaryBasic Report

Unlike the other custom reports, described in this section, which report data from
a single run file or a series of calibration files, this report will summarize the data
from all of the calibration and analysis files in a Recalculation List. For each
analyte in the compound table of a MS Data Handling method, the following
information will be listed:

e Area counts for the compound and its internal standard

e Retention time of each compound (including mean and standard
deviation for the retention times of analytes in calibration runs)

e Parameters for the linearity curve (slope, intercept, correlation
coefficient)

e The calculated value for each compound in analysis runs

e The fit of each analyte to its reference spectrum in the compound table
Using the SummaryBasic Report

1. Build a RecalcList for the series of MS Data files that you wish to summarize.
(The RecalcList may be built automatically when running a SampleList). The
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list may contain all analysis files if satisfactory calibration data already exist
in the method, or it may contain calibration files, followed by analysis files.

i Opiate smp_.RCL - RecalcList ==l B

Data File S;:lgl: Sample Type |Est| Inj. FL?:;Z::: Ault;l Add |
1 Mew Calib Block | e |
2 ciwanianwsiopiates\cal24-3-07.sms cal? Calibration - none t =
3 cwarianwsopiatestcal24-9-01001.2me cal? Calibration =l none i UEEte I
4 c\waranwshopiates\cal34-9-07 . sms cal3 Calibratian z 21 none 1l Fill Down |
5 chwananws\opiatescal34-3-01001.sms cald Calibration - 2(2 none il
6 cohwanamws\opiatesicaldd-3-01 sms cald Calibration = N none ! m
7 c\waranwshopiateshcaldd-3-01001.sms  cald Calibratian =l 3z none i Biawse,.. |
8 c\waranwsopiates\calsd-9-01 sms cals Calibratian =l 41 none i =
q chwananws\opiates\cal5d-3-01001.sme cals Calibration = 42 none il ﬂl
10 | ciwaranws\opiatesicaltd-3-01 sms calb Calibration = 51 none [ Sctions... |
11 c\waranwshopiateshcalcd-9-01001.sms  calk Calibratian =l 52 none i
12 | ciwaranwshaopiates\smpl.sms call Analysis =l 1 none i
13 | chwananwshopiateshsmpl a.sme call Analysiz z- 2 nang h

1

2. After processing the data, click the Custom Report icon in the MS
Workstation Toolbar. Choose “New Template...” and select
SummaryBasic.mdb as the template model. You are asked to name the
report.

3. The dialog page appears. Enter comments to include in the report. Click
“Report” and select the RecalcList file that contains the runs that you want to
summarize. Normally “Print to File” or “Print to Tabbed File” are not checked.

B Main - Form !E

Basic Summary Report

Comment:
Mew calibration run after instiument serviced 475/ 2001]

™ Prirtt ta File ™ Prirt to T abbed File

Feport | Help | Cloze |

4. The report will be generated and may be printed. Each compound is listed on
a separate page with calibration samples on top and analysis samples below.
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Summary Report:

codeine

Arahte  codsire @ 370 C alibration Equatiare lgroreOp= 1.003x -0.03283 SAmount 2000
Interral Stanclard: codeine-df @ 3770 Carrelation Coefficent: 0997224 Lewels: & Wweight  Mone # 13
Comment  Newcaliaration nn after ingtrument sericed 4552001
Intamal S-tarﬂard Anahte
# Vial File Hame SamplelD R.T. Area R.T. Area Value Fit
2 Marusl injection cwanarasiopistesical24-3-01 ams cal2 66610 110906 6.6958 1283 REF @v
3 Marusl injection o wariarmsopistesical4-9-01 001 ams cal2 66619 109952 6.6955 12711 REF @7
4 Marusl injection owatiarmstopistestical34-9-01 ams cald BEEST 127579 66985 28600 REF 2]
5 Marusl injection o wariarmeopistesicalB4-9-01 001 ams cald BEE11 126693 66941 28340 REF 2]
B Marusl injection watiarmsiopistesicaldd-9-0 ams cald B.EG41 108741 66953 52406 REF @5
T Marusl injection o wararme\opistesicakld-9-.01 001 =ms cald BE570 108729 E.A904 4930 REF 2 2]
g Marusl injection cwatiarmsiopistesicalsd-9-01 ams cals BEGZ5 grang E.6970 5109 REF @|7
9 Marusl injection o watiannenpistescalbd-3-01001 ams cald 66601 groag 6.6965 79873 REF =215
10 Marual injection Cwatiarasiopistesicalsd-9-01 ams calb 66625 135360 67047 F28365 REF @v
11 Manual injection o wariarnsopiatesicalbd-3-01 001 ams calf 56686 132514 67069 362 REF @v
mean std RT 6.6625 6.6975
Standard Deviation RT 0.0031 0.00:89
12 Marual injection o vatiarme \opistesismpl sms el E.EG4E 81356 E.BEEG 4003 1637 Mia 995
13 Marual injection owat snveinpistesismpla sms cal 6.E582 79190 EE925 4044 1674 Mo 996

NOTE: Checking “print to file or tabbed file” causes the generation of a text file
of the same path and name as the report template, in place of sending the
formatted report to a printer. This output text file can be opened in either Excel or
Word to provide a report that is editable. The text file does not contain the
calibration information block in the right side of the header of the formatted report
(calibration equation, correlation coefficient, etc.).

When Custom Reports Are Not Enough

Some applications may require capabilities not directly supported by (either the
core or optional) MS Custom Reports. Examples of these needs would be
applications requiring specific calculations based on analytical values not
supported by the MS Workstation's built in calculations, reports summarizing
series of analyses, or customization of reports beyond that provided within
Custom MS Reports.

Most of these needs can be addressed by using Microsoft Office programs to
access data stored in Custom MS Report’s internal tables.

If the application extension can be handled in Excel, the Excel Data menu item
GetExternalData can be used to extract essentially the entire data handling
method and result content of a data file into Excel tables.

(This Excel feature uses Microsoft Query. Microsoft Query is not loaded during a
default Excel installation. See Microsoft Excel Help.)

One strategy to do this for automated reporting is to include a Report Template
file (e.g., MyTemplate.swt) on the first line of AutoLink processing, even if no
reports are selected. Include your Excel application on the second line of the
AutoLink execution form. When the System Control SampleList or RecalcList line
is executed, the Report Template will read the current data file into its tables,
report (if any report is requested), and then exit. The Excel application will then
execute, and has available to it tables containing data from the last file processed
by the template.

If the use of Microsoft Access is preferred, a similar strategy can be followed. A
new database can be created, and tables in a Custrept Working Template file
can be attached to the new database. Custom reports and calculations based on
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the attached tables can now be created using the full power of the retail Microsoft
Access 2000 product.

The useful resources in Custrept Working Template files available to external
Excel and Access applications include:

RunHeader, a table containing a single record describing the last
analysis file reported.

RunRecords, a table containing records with comprehensive data for
each compound and peak detected in the last analysis file reported.

Compound, a table containing most of the method parameters relating
to compound specific information used to quantitate the last analysis file
reported.

AnalysisRecords, a query containing Compound table and RunRecord
table information on peaks quantitated using method compound
information

UnknownsRecords, a query containing all peaks integrated using
default integration.

While the Custom MS Reports are completely open applications whose design
could be modified by a user, we recommend that this not be done. The Microsoft
Access databases on which the templates are built are tightly integrated. What
seem to be minor local design changes can have very broad and unforeseen
conseqguences.
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Batch MS Report Printing without
Recalculating

Overview

When performing batch recalculations in System Control, reports are
automatically generated using the Report parameters in the active Method. You
may wish to print reports for a batch of Data Files without recalculating them.

Batch Printing in System Control

Create or open a SequencelList from the File menu or from the Automation File

in the Varian Work Station toolbar.

i Somuoncelit st Mmm]|
‘ Action Method | Sample/RecalcList ﬂ
1 Inject chstarh2887_a-a.mth chatarhatartup.smp ’J &I
Z Fecalc chstathanalpziz. mth chstartvmyrecalcs.icl Inzert |
| 3| Frint o \starthexamples\.another. mth o hstarvmyrecalcs. icl Delete
4 Print Message Log =

2.1
K RN RN R K K

g - Browse..
4 3

Eegin | Suspendl F\esumel

Specify a Print action.
Specify a Method containing the Report sections that you wish to apply.

Specify a RecalcList containing the names of the Data Files for which you wish to
generate reports.

If the sequence file was created in the Automation File Editor, open System
Control and then open the sequence list. Press the Begin button to start printing.
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Data File Conversion

Conversion of Old Saturn MS Files to SMS format

uM3y

.

The MS/SMS File Conversion button

will open a utility program to convert old Saturn files (file extension MS) to the
new format (file extension SMS). The converted files may be viewed and
processed in the new software. This utility may also be used to convert new data
files to Saturn files, for use with existing Saturn Procedure Language and third
party programs.

in the Varian Workstation Toolbar

Open the file conversion utility on the Varian Workstation Toolbar.

'__Batt:h Converzsion M5 ¢=> SM5 !lil

Dirag files from the Explorer and Crrop them in the list box

& Corvert from old format to new [ M5 - SMSE
" Convert from new format bo old [[SMS > M5)

Select the desired conversion. For this example, we will convert old Saturn files
to the new windows format.

Open Windows Explorer program and setup the windows adjacent to each
other.
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5‘ Exploring - C:
File Edit WYiew Tools Help
Ia Data j =l
All Folders Contents of 'C:ASaturn
-0 ed 2] [Name =
-1 MS0ffice {8 Bbisol1.ms
{2 My Documents {8 Bbiso01.sms  —
(0 Nist38 {8 Bbiso02 ms
g Options i Bbiso02 sms
- Program Files
] queiTi e Bemzoph1.ce
-1 Real I
@ Recycled
0 san_4
=3 Satum
a Data
LT Key
w1 Lbr
-3 Maintenance Tu
00 Manuals
{10 Methods
{23 Overlaps
(1 Procedur 18 Ciford12ms
-3 sis 188 Cifor013.ms
-~ System {88 Cifar014.ms

Batch Conversion M5 ¢=> 5M5

Dirag files from the Explorer and Diop them in the list box
€ Conwert from old format to new [ M5 > SkS)
€ Convert from new format to old [[SMS > M5)

Select the old Saturn files that you want to convert and drag-and-drop these files
in the Batch Conversion screen. Once the files are converted they will appear in

the file window with the new extension.

Drrag files fram the Explarer and Drop them in the list box

& ‘Correert from old format to new (M5 > SM5]

™ Corwert from new format to old [SMS  #S5)

CASATURMADATANVCIFOROT0.SMS
CASATURMNADATANVCIFOROOZ. SMS
CASATURMADATANCIFOROO3.SMS
CASATURMADATANCIFOROO4.SMS
CASATURMADATANCIFOROOS.SMS
CASATURMADATANCIFOROOE. SMS
CASATURMADATAMCIFOROO7. SMS
C:ASATURMADATANCIFOROOS.SMS
CASATURMADATAMCIFOROO9.SMS
CASATURMNADATAMCIFOROO . SMS

-0k
-0k
-0k
-0k
-0k
-0k
-0k
-0k
-0k
-0k

Files will not be converted if they are in use, if they are corrupted, or if the
destination files already exist. Any files that are not converted will be shown in

the window.

Batch Conversion .M5 <=> _SM5S

S|

Drag files fram the Explorer and Drop them in the lizt bos

& Corrert from old format to new [ M5 - SMS]

™ Corwert from new format ta old [.5M5 - M5]

CASATURMADATANCIFOROTI.SMS - OK
CASATURMADATAMCIFOROTB.SMS - OK
CASATURMADATANCIFOROT 7 M5 is not &' alid M5 File 11
CASATURMADATAMCIFOROT4.5M5 - OK
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Conversion of Old 1200 dat Files to XMS Format

In the same manner, old files from the 1200 MS (dat extension), can be
converted to XMS files. To open the conversion utility, click on the dat
DAaT

N
HMS

conversion icon in the Varian Workstation Toolbar.

The following window opens and the dat files are dragged from Windows
Explorer into the window for conversion to XMS files.

Batch Convert .dat =».xms

Dirag Yarian 1200 .dat files into the list box and diop to create Warian MS Workstation . =mz
files of the zame name. Exizting =ms files will not be avenaritten.

Conversion of MS Workstation XMS Files to MGF

MS Workstation XMS files can be converted automatically to MGF (Mascot
Generic Format) by the standalone utility, Export MS/MS lons, or by AutoLink
from the RecalcList or SampleList.

To convert the files using AutoLink:
1. From the RecalcList or SampleList dialog, click the AutoLink button.
2. Inthe Command box, type: exportions —rai

The new files have the same name and path as the old files but with the
extension MGF. Existing MGF files with the same name are overwritten.

To convert the files using the Export MS/MS lons utility:
1. Click Start and then point to All Programs.

2. Point to MS Workstation and then Utilities.

3. Click Extract MSMS Scans.

In addition, if the Export MS/MS lons utility is opened and the parameters are
changed, the changes are retained even when the utility is closed. The
parameters that were set through the utility are applied to any ions exported from
the AutoLink command.
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Appendix: Summary of MS Data
Review Main Menu and Toolbars

In this section the commands in the main menu of MS Data Review are listed
and briefly summarized. The main toolbar of MS Data Review and the
Chromatogram and Spectra Toolbar are also summarized. Most of these items
are described in more detail in the main body of this manual.

MS Data Review Main Toolbar

Selects data file to plot and allows the user to select a mass or range of masses.

Print Opens the Make Reports Window for various printing options for
chromatograms, spectra, etc.

Export Opens a menu for exporting chromatograms, spectra and various views to
relevant applications such as ASCII, the clipboard and spectra to spectra lists.

Opens the Plot Chromatogram and Spectra View.

Search Offers a choice of library searching the active spectrum or the active
spectrum list or target list searching the active chromatogram or active spectrum.

Opens the Process Data View.

Opens the Results View.

Opens the NIST MS Search application and initiates a NIST library search of the
active spectrum.

Opens the AMDIS application for the active chromatogram.

Converts the chromatograms and spectra pane at the right of the Plots View to full
screen. Clicking this icon again restores the original view.

Rotates plots and spectra (side by side to top and bottom).

Opens the Help menu.
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MS Data Review Main Menu

FILE Select File/Chromatogram - opens data files
Printer setup
Print - same as Print Icon in the Toolbar
Export - exports views and files - same as the export icon in the toolbar
Preview Reports - if checked will show a report on the monitor before printing
Send Reports to Spooler File - if checked will send reports to the active spooler file
instead of the printer
Select Spooler File - open a dialog for creating a new spooler file and if the user does
not then a selection from existing spooler files is allowed. The selected or new spooler
file becomes the active file.
View Spooler File - opens the active spooler file
Exits MS Data Review
CHROMATOGRAM Select Active File as Reference File - the active plot is designated a reference file. It

remains in the plot pane when other files are opened so that they can be compared to
the reference file.

Save Active Chromatogram as User Descriptor - special characteristics of the active
plot are put in the user descriptor pane (for example if the active file is a plot of the sum
of two ions, the sum of these two ions will be added to the user descriptor pane). This
new user descriptor will be associated with that file only.

Filter Chromatogram: brings up a menu so that the active plot can be viewed as raw
data, filtered data or both data can be overlaid. See “View Effect of Chromatogram
Filtering”.

Target List Search Active Chromatogram - does a search on the chromatogram using
the active target list (msp file containing target compounds and reference spectra).

Set Single Click Action - opens a menu that allows the user to determine the action for
a mouse click on the chromatogram such as displaying or library searching a spectrum.

Set Click And Drag Action - opens a menu that allows the user to determine the action
for dragging a mouse click on the chromatogram such as zooming or moving a
chromatogram.

Set Point/Spectrum Selection - determines if selecting a peak will generate a spectrum
at the point where the selection is made or a spectrum at the apex.

Set Spectra to Average - opens a menu where the user chooses 1-7 point to average a
spectrum. If one point is chosen, the spectrum will be shown at the point of selection on
a peak; otherwise an average spectrum may be displayed representing up to 7 scans
(point of selection plus up to three scans on either side of the selection)

Set Chromatogram Display - stacked, overlaid or normalized (normalized are overlaid
chromatograms that are normalized to the tallest peak in each chromatogram).
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CHROMATOGRAM Edit Background Correction - opens a menu so that the baseline can be isolated from the

(cont.)

peaks according to the user’s preferences, thus subtracting baseline components from
the spectrum of the analyte.

Edit Time Ranges - specify time range for x axis.

Show Background Correction Markers - allows display or hiding of the markers
separating baseline from peaks.

Show All Plots - restores all hidden plots

Restore Moved Chromatograms - When chromatograms have been moved, clicking this
option will restore them to their original positions.

SPECTRUM

Library Search Active Spectrum - will search the spectrum for a fit in one or more
libraries specified by the user

Target List Search Active Spectrum - will search the spectrum for a fit to one of the
compounds in a target list.

Edit Active Spectrum - allows the user to remove/add or change the intensity of the ions
in a spectrum. Can be used to remove an ion from a known interfering compound.

Centroid Active Spectrum - will enable a data file that has been collected in profile mode
to be viewed in centroid mode.

Set Single Click Action, Set Click and Drag Action - sets functions for mouse; see the
explanations in chromatogram menu above

Set Vertical Scale - fixed or auto (hormalized to base ion (highest mass))

Set Mass Range - spectrum will show the acquisition range or a fixed range that the user
has selected. If maximum of current and previous is selected, the acquisition range will
be displayed but will no longer be normalized to the base peak.

Set Spectrum Display - select
e plot of mass of ions versus intensity
e table of ions and intensity as percent of the base peak

e summary of information about the spectrum (data file name, run time, acquisition
range, etc.)

Background Correct Spectrum - on or off; If on, extraneous ions from the baseline are
removed from the display.

Show All Plots - restores hidden plots

SPECTRUM LIST

Create New Spectrum List - asks for a name of the new list and in what directory it
should be saved.

Edit Spectrum List - allows the user to open an existing list and make changes to it.

Select Active Spectrum List - allows the user to change the active spectrum list (for doing
list searches of chromatograms)

Build Spectrum List From Active Chromatogram - opens a menu to determine what
parameters will be used in integrating the peaks in the new spectrum list and then builds
a spectrum list, including only those peaks that are integrated according to the
parameters specified by the user.

Build Spectrum List from Active File Using AMDIS - will use the AMDIS program to build
a spectrum list (useful if the chromatogram contains co-eluting peaks). SeePerforming
Chromatogram Searches with AMDIS.
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SEARCH Library Search A Spectrum - choose spectrum to be searched
Library Search A Spectrum List - select spectrum list
Library Search by - allows search by name, formula, CAS number
Library Manager - choose which installed libraries will be used in the search
ITarget List Search A Spectrum - choose spectrum to be searched using active spectrum
ist
Target List Search A Chromatogram - choose data file (the data file need not be on
display in MS Data Review)
Sel_ect Spectrum List To Search - user can search spectrum lists that are not currently
active
Search Active Data File Using AMDIS - useful for chromatograms with co-eluting peaks.
SeePerforming Chromatogram Searches with AMDIS.
INTEGRATE Active Plot - integrates active plot
All Plots - integrates all plots
All Plots in Time Range - will only integrate the peaks in the selected time range
PREFERENCES Plots View Chromatogram Pane - bring up an extensive menu to edit the chromatogram
display - colors, annotation, etc.
Plots View Spectra Pane - brings up an extensive menu to edit the spectrum display
Plots View - this menu includes options on the plot descriptor panel display as well as
additional options on displaying chromatograms and spectra
Results View - allows the user to completely configure what information will appear in the
Results View pane
Report - specify the user’s preferences in standard MS reports
General - choose maximum number of plots to display, fonts, decimal digits for ion mass
Application startup - which view and which files are displayed on startup of MS Data
Review and whether or not the Plots/Spectra pane fills the entire window of the plots view.
Restore Disabled Warnings — restores all optional warning messages that have been
disabled.
VIEW Toolbar - show/hide MS Data Review toolbar
All drives and directories - show other drives when user logs into a network
Plot chromatograms and spectra - in this menu, the various windows listed below can be
opened
Process data
View results
Library search a spectrum
Library search a spectrum list
Target list search a spectrum
Target list search a chromatogram
WINDOW Cascade, Tile horizontal, Tile vertical - allows simultaneous display of all open windows

Lists windows that have been opened recently and allows the user to switch to these
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windows (example: results window, library search window)

HELP Hot keys - displays keyboard actions for quickly accomplishing tasks in MS Data Review
(may be printed as a reference)

Results codes - list of codes that are used in reporting results (may be printed as a
reference)

Results List columns - description of all columns that can be selected in the Results List
pan in the Results View.

Search for help on - accessed help data base

Product support web site - connects to Varian web site for support

About MS Data Review - software version and installation information

Chromatogram Toolbar

Hide toolbar.

Expand chromatogram to full scale on x and y axes.

Return to previous scaling of chromatogram.

Click to moves the marker backwards scan by scan to display spectrum at each
point.

Click to move the marker forwards scan by scan to display spectrum at each point.

Open the menu to set single click action of the mouse in the chromatogram
window.

Open the menu to set click and drag action of the mouse in the chromatogram
window.

Select if the spectrum at the point of selection on a peak is displayed or the peak
apex spectrum is displayed when clicking a peak with the mouse.

TIAE000C

LLl .| | Shown the spectrum, of the point of selection on a peak or an average spectrum.
May represent up to 7 scans (point of selection plus up to three scans on either
side of the selection)

~| | Open the menu for plots to be stacked, overlaid or overlaid with all peaks
normalized to the tallest peak in each plot

ﬁl Edit background correction: open a menu so that the baseline can be isolated from

the peaks according to the user’s preferences, thus subtracting baseline
components from the spectrum of the analyt

Background correction markers: display or hide the markers separating the
baseline from the peaks.

=

HiRes Plots displays the HiRes chromatogram and spectrum. By default, HiRes
data is displayed.

==
a3

=
o

Non-DDS Mode: The BP icon only works for the TIC plot. Click the Base Peak icon
to display the Intensity of the Base Peak. If extracted ions or other scan
descriptors are displayed when the Base Peak icon is pressed, no change is made
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to these plots.

DDS Mode: Click the Base Peak icon to change the All Scan Descriptors RIC plot
to Intensity of Base Peak or vice versa. If the survey scan or any other MS levels
are also displayed, the survey scan is also displayed with the All Scan Descriptors
(RIC or Intensity of Base Peak) Plot in the same mode.

Spectrum Toolbar

Hide toolbar.

Expand spectrum to full scale on x and y axes.

Return to previous scaling of spectrum.

Open menu to set single click action of the mouse in the spectrum window; see
Chromatogram toolbar

Open menu to set click and drag action of the mouse in the spectrum window; see
Chromatogram toolbar.

EEIQ&IL

—
ey
4

Set Y axis of spectrum as auto scaled so that base ion is either full scale or fixed
to user’s preference (with the fixed selection, the Y axis must be less than full
scale for the base ion).

Set mass range: spectrum will show the acquisition range or a fixed range that the
user has selected. If maximum of current and previous is selected, the acquisition
range will be displayed but will no longer be normalized to the base peak

n
[

] ~|| Setspectrum display: choice of a plot of mass of ions versus intensity, a table of
ions and intensity as percent of the base peak or a summary of information about
the spectrum (data file name, run time, acquisition range, etc.).

I Background correct spectrum - on or off; on means that extraneous ions from the

* | baseline have been removed from the analyte spectrum display.
[, Open menu to enter a single ion or range of ions. A range of ions can also be

entered by selecting a portion of the spectrum with the mouse. After the ions are
entered, click the Plot button, to generate a chromatogram that only contains the
ions selected.
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Shortcuts

Hot Keys
Data Files Pane
Mouse Click - Replace data file
<Ctrl> + Click - Add data file

F5 - Update All Drives and Directories
Plot Descriptors Pane
Mouse Click - Replace descriptor
<Ctrl> + Click - Add descriptor
<Shift> + Click - Add range of descriptors
<Alt> + Click - Add descriptor to active chromatogram
Chromatogram Plot Control
Single-Click Actions
s - Display Spectrum
<ctrl> + s - Display Spectrum in Empty Plot Area if Available
1 - Library Search Selected Spectrum
J - Target List Search Selected Spectrum
e - Export Selected Spectrum to Active Spectrum List
Left-Click/Right-Click Point/Spectrum Selection Override
a - Nearest Apex
t - Nearest Point

Click-And-Drag Actions

z — Zoom Chromatogram

w — Average Selected Spectra
n - Calculate Noise

r - Calculate Time Range

m - Move Chromatogram

i - Integrate Area

b - Export to Clipboard

d - TurboDDS Time Range
Double-Click Override

u - Only Auto Scale Vertical Scales
Keyboard Actions

left arrow - Previous Spectrum
down arrow - Previous Spectrum
right arrow - Next Spectrum
up arrow - Next Spectrum
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Spectra Plot Control

Single-Click-Actions

1

Library Search Selected Spectrum

Target List Search Selected Spectrum

Export Selected Spectrum to Active Spectrum List
Create New Chromatogram Plot using Mass

Enable Mass Ruler

Click-And-Drag Actions

Z

5 O 'O

Zoom Spectrum
Create New Chromatogram Plot using Mass Range
Export to Clipboard

Enable Mass Ruler

Mass Ruler Mass Selection Override

a — Highest m/z

t — Nearest m/z

Window Arrangement

c -

Cascade

h - Tile Horizontally

v - Tile Vertically

Miscellaneous
Fl - Help

Results Codes
Results View Study Pane

Compounds

S

Internal Standard Peak

R - Reference Peak

T

- Relative Retention Peak

NA - Not Active

Data Files

IMF - Number of Identified, Missing,
TUD - Number of Tentatively Identified, Unknown,

unknown peaks

Result Codes

R
#

n Q2 < +

Reference Peak.

Factors not updated.

Negative or imaginary result.

More than one result. Check calibration curve.

Peak fails Verification.

Missing Peak.

Result out of Tolerance or Calibration Range.

Internal Standard Peak.
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Check calibration curve.
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User-defined EndPoints.

Saturated Peak Amplitude.

Relative Retention Time Peak.

Can't quantitate. Reporting Raw Peak Size.

Can't create chromatogram. Check Channels, time range.
Missing Library or Search failed.

No internal stds found to quantitate Unknowns.

Result < Compound Report Threshold.

Cali levels too low. Reporting Raw Peak Size.

Match < Threshold or not in Peak, or Peak not in Search Window.
Peak not detected, < Size Threshold, or not in Search Window.
Ion Ratio failed. Check Qualifier parameters.

Missing 1 or more sf channels. Quantitating available channels.
S/N less than threshold.

RRT out of tolerance.

Peak size < curve minimum. Check calibration curve.

Peak size > curve maximum. Check calibration curve.

No Calibration Data. Reporting Peak Size.

No Reference Peaks. Reporting Peak Size.

Internal Std Missing or Not Active. Reporting Peak Size.

Too many similar spectra. Search may be incomplete.

Too few points to quantitate. Check time range.

Peak < Size Threshold. Check Integration params.

Result Codes

BV
BB
MB
VB
VvV
MM
MV
TS
TF
GR
BM
VM
HF
HB
HM

Baseline to Valley
Baseline to baseline
Mended end to baseline
Valley to baseline
Valley to valley

Mended end to mended end
Mended end to valley
Separated tangent peaks
Fused tangent peaks
Group peak, post run calculation function
Baseline to mended end
Valley to mended end
Horizontal forward
Horizontal backward

Horizontal minimum
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Results List Columns

Acquisition Date - The time and date when the data file was created.

Amount - The calculated result. Amounts are calculated from the
calibration curve for all files, including Calibration and
Verification files. Areas or heights are reported if the
calculated result is not available. N/A is reported for some
error conditions that prevent calculation of the result.

Amount Reject - Compounds with calculated results less than this are
reported as Missing. Applies only to Analytes in Analysis
files.

Amount Units - The units of the calculated result. They are specified
in the method for compounds. Unknown peaks that are
quantitated with an Internal Standard report the units of the
Internal Standard. When integrated areas or heights are
reported for the results, the units are reported as Counts.

Amount/RF - The calculated result. Target Compounds report the RF or
RRF for Calibration files. Areas or heights are reported if
the calculated result is not available. N/A is reported for
some error conditions that prevent calculation of the result.

Area - The integrated area of the peak. Areas greater than 999999 are
reported in scientific notation.

Baseline Code (Separation Code) - Two-character codes that specify how
peak integration was started, ended, and the type of baseline

used. (Select the Results Codes Help menu item for

definitions.)

Calculation Date - The time and date when the data file was last
quantitated.

Cali. Curve Calculations - The Curve Fit Type, Origin Point, and

Regression Weighting used to calculate a calibration curve.

Calibration Amount - The compound Calibration Level Amount that is
specified in the method.

Calibration Date - The time and date when a Calibration data file was
last processed.

Calibration Equation - The equation of the calibration curve.

CAS Number - A unique 3-part identification number assigned to a
compound by the Chemical Abstracts Service.

Channels - The physical channels on which the scan functions to create
the chromatogram were generated. Merged is reported if all
available channels are combined. Merged is always used to
quantitate Unknown Peaks.

Corr. Det(r2). (Coefficient of Determination) - A measure of how well the
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calibration points fit the calculated curve.

Data File - The name of the data file.

Delta RT (min) - The difference between the expected compound
retention time specified in the method and the actual
retention time of the result.

Dev % - Amount - The % Deviation of the Target Compound Amount
in a Calibration file, relative to the Calibration Level
Amount in the method.

Dev % - Curve - The % Deviation of the Target Compound Amount
in a Calibration file, relative to the calibration curve.

Divisor - A divisor factor specified in the recalc list that is
used to calculate Analysis and Verification results. The
Divisor can be edited in the Automation Editor.

Error - Single-character result codes that report problems which
occurred when the peak was processed. (Select the Results
Codes Help menu item for definitions.)

Expected RT (min) - The expected compound retention time that is
specified in the method.

F. Match - A measure of how well a sample spectrum is contained in a
library or reference spectrum.

Group Name - All compounds assigned to a method-specified group are
reported as a single summed result in addition to the
individual compound results.

Height - The baseline-corrected height of an integrated peak. Heights
greater than 999999 are reported in scientific notation.

In Lib Prob. - The probability that the reported match is in the
searched library. This applies only to Normal - Forward
searches of Unknown Peaks.

Ion Ratios - The ion ratio specifications and results for the
qualifier ions that have been specified for a compound.

Ion Time (usec) - The ionization time at the apex point of the peak.
Applies only to Ion Trap detectors.

IS % Dev - The % Deviation of the Internal Standard peak size from the
average of the Internal Standard sizes in all of the files.

IS Amount - The nominal amount of the Internal Standard used to
quantitate an Analyte as specified in the method.

IS Area - The integrated area of the Internal Standard peak used to
quantitate an Analyte.

IS Factor - A factor used to adjust the Internal Standard Calibration
Amount on a per-sample basis. Applies only to Analysis files.
The IS Factor can be edited in the Automation Editor.

IS Height - The baseline-corrected height of the Internal Standard

284



peak used to quantitate an Analyte.

IS Peak Name - The name of the Internal Standard used to quantitate an
Analyte.
IS RT (min) - The retention time of the Internal Standard peak used to

quantitate an Analyte.

Lbr. # - The library entry number of the match that was reported from
the library search of an Unknown Peak.

Library - The name of the library that contains the match reported
from the library search of an Unknown Peak.

Match Prob - The probability that the match reported from the library
search of an Unknown Peak is correct, assuming that the
correct match is in the database.

Match Result - The Forward or Reverse Match result used to rank the
matches from a search. Target Compound Spectrum Match
identification always uses Normal-Forward searching.

Match Type (Search Type) - Specifies whether matches from a search are
ranked by Forward or Reverse Match results.

Multiplier - A multiplier factor specified in the recalc list that is
used to calculate Analysis and Verification results. The
Multiplier can be edited in the Automation Editor.

Peak Name - The name of a Target Compound that is specified in the
method, or the name of the match that was reported from the
library search of an Unknown Peak.

Peak Reject - Peaks whose area or height are less than the Peak Reject
method specification will be rejected. The Peak integration
events will be displayed in the chromatogram, but Unknown
Peak results will not be reported and Target Compounds will
be designated as Missing.

Peak Type - The peak types other than Analyte that may be specified in
the method for a Target Compound: SP: Internal Standard,

REF: Reference, RRT: Relative Retention Time.

Peak Width - The width in seconds at 1/2 height of the integrated
peak.

Peak Width Spec - The 1/2 height peak width that is specified in the
method.

Peak/IS Ratio - The Target Compound peak size divided by the
Internal Standard peak size.

Peak/IS $ - The Target Compound peak size divided by the
Internal Standard peak size, expressed as %.

Quan Ions - The ions that are specified in the method to create the
chromatogram used for quantitation. RIC is specified when all

available ions should be used. The ions are extracted from
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the ions that are available in the scan functions that are
specified for the chromatogram.

R. Match - A measure of how well a library or reference spectrum is
contained in a sample spectrum.

Result # - The line number of the reported result.

Result Type - Compound Result Types are Identified, Missing, or Failed
(Failed one or more Ion Ratio specifications). Unknown Peak
Result Types are TIC (Tentatively Identified Compound)
Duplicate (maps to a reported Compound result), or Unknown.

RF Used - The Response Factor specified in the method to quantitate
Unknown Peaks: Nearest IS, Nearest Pure IS, or Absolute.

RF/RRF - The Response Factor (External Standard) or Relative Response
Factor (Internal Standard) calculated for a Target Compound
in a Calibration file.

RRT - The retention time of a compound in a data file relative to that
of another compound in the data file that has been designated
as the RRT Reference in the method.

RRT % Deviation - The Deviation of the RRT result from the RRT
of the corresponding method Retention Times. The RRT
Tolerance Range, Result, and Status are displayed.

RT (min) - The retention time of the integrated peak.

RT. Window - The time window in minutes around the expected compound
retention time that will be searched for the Target Compound
peak.

S/N Ratio - The Signal/Noise ratio of the integrated peak. The RMS or
Peak-to-Peak Noise Type specified in the method is used.

S/N Reject - The Signal/Noise ratio of the integrated peak, relative
to a specified threshold. The S/N Threshold, Result, and
Status are displayed.

Sample Name - The name of the sample that was specified when the data
file was created.

Sample Notes - The sample notes that were entered in the Sample List
for the data file.

Sample Type - The type of the data file: Calibration, Analysis, or
Verification. Baseline data files are not supported by MS
quantitation, and are quantitated as Analysis files.

Scan Descriptor - A description of the scan functions from which to
create the chromatogram. It is independent of the physical
channels that the scan functions are on in a given data file
segment. Merged is reported if all available scan functions
are combined. Merged is always used to quantitate Unknown

Peaks.
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Scan Number - The scan number of the apex point of the integrated
peak.

Search Type - The search type specified in the method to identify the
integrated peak. Target Compounds: Spectrum, Nearest,
Highest, First, or Last. Unknown Peaks: Library Search, or
None.

Slope Sensitivity (S/N) - A Peak Start is detected when the
chromatogram slope exceeds this threshold. The number of
points used to calculate the slope is determined by the data
rate and the specified Peak Width.

Status - Single character result codes that report status information
or problems which occurred when a peak was processed. Error
codes are a subset of the Status codes. (Select the Results
Codes Help menu item for definitions.)

Tangent % - Peaks on the trailing edge of a peak will be integrated as
tangent peaks if their heights are less than the specified
percent of the parent peak height.

Threshold - At least one match result must be equal to or greater than
this threshold for a Target Compound or an Unknown Peak to be
identified.

Top Match - The top match result that meets the Threshold
specification will be reported when an Unknown Peak is
library searched.

Top 2 Matches - The top 2 match results that meet the Threshold
specification will be reported when an Unknown Peak is
library searched.

Top 3 Matches - The top 3 match results that meet the Threshold
specification will be reported when an Unknown Peak is

library searched.
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