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Exercises

Overview

Varian MS Workstation controls and supports Varian ion trap and quadrupole
mass spectrometers. Several Workstation applications generate, process and
review Varian MS files.

Method Builder and System Control create MS data files in two formats (*.sms
and *.xms). MS Standard Reports and MS Custom Reports produce “Single
Run” reports for a data file. Use MS Data Review to view single and multiple
chromatograms, extract spectra, reprocess data files, view results and search
MS libraries. Each application has an entry under the MS Workstation program,
and an icon button on the Star Toolbar.

This Tutorial Manual demonstrates the MS Workstation capabilities. While these
procedures use the 2000 ion trap, you can adapt them to your Varian platform.

Executing Exercises

Follow these instructions either using a printed manual or using On-Line Help. If
you are using On-Line Help, you can use any of three methods to follow the
exercise instructions:

I. Print each exercise, then follow the printed instructions.

If you use at a lower screen resolution (800x600) use this method. When printing
topics that include graphics, you may need to adjust your printer’s properties to
use a fine dithering mode for graphics.

Il. Alternate between Help and the Varian MS Workstation Application

Activate both a Varian MS Workstation application (such as MS Data Review,
System Control, or Method Builder) and the Exercises or other Tutorials. To
alternate between the instructions in the Exercise or Tutorial and the Varian MS
Workstation application, click on the desired application in the Windows
Taskbar (usually at the bottom of the screen). You may also use the keyboard
command <Alt +Tab> to alternate between applications and Help.

lll. Split the screen between MS Data Review and its Help file.
Start MS Data Review.
Minimize or close all applications other than MS Data Review.

Push the ? button on the MS Data Review toolbar to load On-Line Help. Or,
use the Start button in the Windows Taskbar to open Help.
(Start >Programs >Varian WS >Documentation >MS 2000 Tutorial Help)
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4. Split the screen between any one of the Varian MS Workstation application
and its On-Line Help by right-clicking in an empty area on the Windows task
bar (the one containing the Windows Start button) and choosing Tile
Horizontally or Tile Vertically.

Running an MS Method without a GC Method

To run an MS method without a GC module or GC method, do the following:
From the System Control Menu, under Instrument, select Configuration.

B System Control - Configuration

File = windows  Help

| |qu| @ND i 1: Yarian GZ/MS #1 alk+1 !
]

Figuration
Rernove Module Marmes. ..
Restore Disablad Warnings. ..

Setup Ethernet Communications
Setup ADC Board I Porks
Setup COMM Ports

g System Control - Configuration

File Instrument  ‘Windows Help

=8| Onorie || Eilm| & DEIF|Selo| 11[o[m]

Instrument 1: Yarian GC/MS #1
Operator:
Mot Ready

AutoStart Module

3900 2000
[=
44:galilen_mp#1 40

Instrument 1 Parameters...

Ayailable
Modules

Configuration : Jun 08 09:13:26 WinSock 2.0

Click on the GC Module icon and drag the icon from the Instrument area to the
Available Modules area. In addition, if you have an AutoSampler icon, drag it to
the Available Module area to deactivate it. This will disconnect the GC and the
Autosampler modules, and methods will not be downloaded to these modules
when an MS method is activated (if you have a CP-8400/8410 AutoSampler, you
only need to drag the GC icon as the CP-8400/8410 will be part of the GC Status
and Control screen). To activate the GC and Autosampler modules, drag the
icons back to the Instrument area of the Configuration screen.
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Executing Exercises
Loading an MS File in MS Data Review

Loading an MS File in MS Data Review

When MS Data Review is started, the Plot Chromatograms and Spectra window
is opened if “Plots” was selected under “View to Display on Start Up” in the MS
Data Review Application Preferences window (accessed from the menu
Preferences >Application Start Up).

#MS Data Review - [Plot Chromatograms and Spectra]
| File Chromatogram  Spectrum Speckrum List Search  Inkegrate | Preferemces  Wiew  Window Help

ﬁ é E‘l @ ﬁ gST |30!5 E Flots View Chromatogram Pane.. .

Plots Wiew Spectra Pane. ..

@ quantitation, rcl ;I Descriptars for BOMG Al uﬁ- s View_!'”
Tutariall.rcl Ja TIC =

: [§ 10_NG.5MS 24 Chare 1(1) kCoun  Repott...

i [ 120_NG.5MS G

enctal. ..

i [ 1B0_NG.5MS tnlication Star

=Pt Application Start Up...

M5 Data Review Application Start Up

—bpplication Digplag

—Wiew to Display on Start Up
% Plots
" Process
" Results

¥ Show Selection Pane

r— File to Dizplay on Start Up
" Last Recalc File
¥ Last Data File
" MNone

Reszet | Help | 0k I Cancel |

If “Process” or “Results” was selected under “View to Display on Start Up,” the
Plot Chromatograms and Spectra window can be opened by choosing the Plot

Chromatogram and Spectra button tlulul on the MS Data Review toolbar. The
Plot Chromatograms and Spectra view displays a chromatogram window as well
as Data File and Plot Descriptors panes, which can be shown or hidden at
startup if “Show selection pane” is checked/unchecked in the MS Data Review
Application Preferences dialog. The Data file and Plot Descriptors panes can

also be shown/hidden by clicking the Tree button [ELE in the MS Data Review

B&7 | HAEE! A7)

Select a data file and a descriptor to display a chromatogram. For example, to
display the TIC (Total lon Current) chromatogram for the 10_ng.sms file, select
C:\VarianWS\MSTutorials\10_ng.sms in the Data File Pane and TIC from the
Descriptor Pane.

WIS T Anos [
A2
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£7 M5 Data Review - [Pt Choomalograms and Speciral
T P Creomatogrom Specinm Specrumist Search Inegrate Prefeences vew W b

S TAmE - FTESG @
W [ TS etk o | Descipioe fo 100G 545 Jui] & . " |
« 7 ez e = = L% AR B allal
) Auschrs Loge 2 O 11 Count 10 B e G-
n“"‘"’*‘ S o Tnsluec) ]
donokiton
5 Dioun e
EFDala
£ Esarples
= FData &00H
= t
) 10 5
100chwaches 45574 24868901 24 ]
120G SM5 ]
[ 150G 5ut 1
0_WG S 1
g:w_uaw 1] ]
10 s 1
A IG S5 3
SMG_CCC SMS A ) 4
NG M5 |
PURGEE 245
[} NEWITERFISMS |
[\ NEWNTERFIGMS | |
o || \ || | i -
'| f |l | 1]
| | fl || r | .!] |
i | | |
| | l gl I
i n ol I\ |
1 _.l 1 i | .'I l
o] \ A I S JA__]
L 750 775 800 825 850 875
MinUtes
& X * X Scam 337 &4 3 ElL 620
Updaic Tree | cWarlanWSIMSTutorials [ Fecent> (LT L] ofF [fJel-F 8] tens:|

Use the Descriptors Pane to select chromatograms of specific scan functions

used in the data acquisition. In this example, the data file, 10_ng.sms, is a

calibration file, which used to quantify an unknown sample (see the Quantitation
Tutorial presented later in this Manual). The Descriptors are Method Descriptors,
which show the components of the compound table used in the quantitation
process. If you open this data file before using it in a calibration process, the
method descriptors are not listed in the “Descriptors Pane”. Select the
Descriptors you wish to display in the “Descriptors Pane” by right-clicking them.

You can also display Chromatograms by selecting File >Select Chromatogram

Data to Plot in the MS Data Review menu or the |

[

toolbar button.
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Executing Exercises
Displaying Mass Chromatograms

21xl
- p — Previews Data File Information
Look jn: I 3 M5 Tutorials j - ¥ Bl i Ii
ne:
| Backup 8] 160_nc.ms (28] 40_na. M3 (s8] PUR.GEE.M Data Type: [2000 CENTROID
] Carrupt [8) 160_mc.5ms (28] 40_nG.5Ms 8] PURGEE. I Sample: PLLMIRAONG
% 10_MG.M3 %29—”‘5-”5 %5”““5—“5”5 Iriect Date:  [B725/1801 12:20 &M
10_MNG.5MS 20_IG.5MS SONG_CCC,5MS i P B
) 120_nG.Ms (28] 200_ruz.ms (8] B0_ns.ms
] 120_nG.5Ms %] 200_rus.5m5 (2] 80_niz.5ms Scan Range: 335 - 680
Operatar: |ROE
4 I | _'I Sample Motes:  |3270
i Max RIC: [622158 at BO3
File: namne: 40 MG.SMS B L Files...
I —I-m” o8 ID/Miss/Fail B, 0, 0
Files of tupe:  [Data Files [~5MS, “XMS, “AUN, “MS]  *] V' Auto Select TIC/Alnkn/Dup: [0, 0. 0
Charnnels
Selected Plat(z]
Clear Rowls) | Fill Diown Move Up | Move Down | Editlong | Edit Scans |
File Hame Data Channels ;I
- c:hwarianwshmstutorials\40_ng. sms RIC [10.0 - 650.0) = [lal hd _I
: .
] |
=~ =
=~ =
= 4 51
¥ Show Preview of Data File Plot Help | Add'Replace | Open File(s) | Cancel |

After selecting a file, click Add\Replace, then Open File(s). The RIC
(Reconstructed lon Current) is displayed if RIC was selected in the Data column.
To display chromatograms generated by specific ions, see the topic “How to
Display Mass Chromatograms” below.

Opening an MS File from Windows Explorer

Locate data files in either *.ms, *.sms, or *.xms format using Windows Explorer.
Double-click on the desired file to open it in MS Data Review. Note that MS Data
Review may remain minimized in the Windows Taskbar. When you Restore MS
Data Review, the file you selected is displayed. You may also double-click a data
file received in an e-mail message to open it in MS Data Review.

Displaying Mass Chromatograms

To display chromatograms generated by specific ions, type the ion(s) m/z values
in the lons box located at the lower corner of the chromatogram window, then
press Enter on the keyboard. When using the command File >Select

File/Chromatogram.. in the MS Data Review menu or the | [ﬁ toolbar button,
the following options are available in the Data column besides the RIC value
(default):
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s8] 10_mG.Ms (s8] 20_m s [88] somG_coc.ms hiectDate: [
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If no file is selected, select a file from the list and click Add\Replace.

2. Inthe Data column for the line corresponding to the desired file, click on the
down arrow at the right. This opens the list of options: RIC, lon(s), etc.

3. Select lon(s) and enter one or several. Repeat the process with other mass
combinations, exploring the options described. Note that you can also click
on the Edit lons button to change the displayed mass chromatograms.

Displaying Multiple Chromatograms

Multiple data file chromatograms can be displayed by selecting the files in the
Data File pane while pressing the Ctrl key. Multiple chromatograms for different
plot descriptors can be displayed by selecting the plot descriptors in the
Descriptor Pane while pressing the Ctrl key. Selecting plot descriptors in the
Descriptor Pane while pressing the Shift key will display the chromatograms for
all plot descriptors listed between the selected ones.

1. Select the NEWINTERF15.XMS file in the C:\VarianWS\MSTutorials
directory in the Data File Pane. While pressing the Ctrl key select the
NEWINTERF16.XMS file in the same directory.
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2. While pressing the Ctrl key select different descriptors from the Descriptor
pane. Chromatograms corresponding to the selected plot descriptors and
data files are displayed simultaneously.
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3. Check the box “S” at the bottom of the Plot Chromatograms and Spectra
window to select the “Segment” mode instead of Full chromatogram. You can
display different time segments by clicking the arrows below the
chromatogram window.
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4. Select the “f” button to sort the displayed chromatograms by “Files”.
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5. Select the “p” button to sort the displayed chromatograms by Plot

Descriptors.
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6. Usethe toolbar button in the Plot Chromatograms and Spectra
window to switch between Stacked, Overlaid and Normalized Plots. You can
also select these options by using the command Chromatogram >Set
Chromatogram Display in the MS Data Review menu.

Alternatively, you can display multiple chromatograms by using the command

(&

File >Select File/Chromatogram in the MS Data Review menu or the
toolbar button.

1. Select afile from the list and press the Add\Replace button twice to add the
same file for two displays. It's preferable to work with the same data files as
in the first part of this tutorial (NEWINTERF15.XMS and

NEWINTERF16.XMS)

Select different ions in the Data column and plot descriptors or channels in
the Channels column for each line. Explore the Plot per Segment option in
the Channels column.

Select a different data file from the list and press Add\Replace twice to add
another file for multiple displays.

Make the same selections in the Data and Channels columns as in step 2.

You can explore the display options again (Segment mode, Sort by File or
Plot descriptors, Stacked/Overlaid/Normalized) as described in step 3-5 of
the first part of this tutorial.

Getting Spectra from an MS file

In the Chromatogram window, click on a point of interest in the chromatogram.
The corresponding spectrum will be displayed in a spectrum window (if the single
click action is set to Display Spectrum). You may refine the position of this
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spectrum by clicking again, or by using the arrow keys ilr_"l or the toolbar
buttons to move the pointer tight or left one scan at a time.

The Chromatogram >Set Spectra to Average command in the MS data Review
menu allows you to display an average of 1 (default), 3, 5, or 7 spectra.

. LLl . .
Alternatively, you can use the LJ button in the Chromatogram toolbar to
select the number of spectra to be averaged for display.

Spectra may also be background-corrected as described in the next topic,
Performing a Background Correction.

Performing a Background Correction

Load a file of interest and display its TIC or a mass chromatogram. In the
Chromatogram menu, verify that the item Show Background Correction
Markers is checked. Alternatively, you may show/hide the background correction

'
markers by using the toolbar Iﬁl button, or by right-clicking anywhere in the
chromatogram window, select Chromatogram Plot Preferences >Markers and
check/uncheck Show Background Correction Markers.

1
Library Search Spectrum
Mew Speckrum Window
Export Spectrum...

Select As Reference File (Plak 1)
Save As User Descripkor {(Plot 1)

Calculate Moise (Plak 1)
Inteqgrate L4

Mew Label For Plak 1.,

Delete Labels »
Hide Plak 1 |
Prink...

Expart 4

Chramatograrm Plak Preferences. ..

[} S —
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Local Chromatogram Plot Preferences

Plot Titles I DH Annotations I TL Annotations

AMDIS An ntatioml Moize I Colorz I Label&l Aes I Font
@ | Features I Chramatogram Plat
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v Enable Markers
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— Integration Area Markers
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Executing Exercises
Performing a Background Correction

x|

Save Al as User Defaults | Feset &l to User Defaultz

[T Use Mext Time

Ok Cancel

Use the command Chromatogram >Edit Background Correction... to enter
the background selection mode.

File

>

Mﬁpeﬂ:rum Spectrum List  Search
Select Acti ile as Reference File

Save fctive Chromatogram as User Descriptor,

Filker Chromatogram, ..
Target List Search Active Chromatogram, ..

Set Single Chek Action

Set Click and Drag Action
Set Point/Spectrum Selection
Set Spectra bo Average

Set Chromakogran D

Edit Background Correction ...

Ink

- v vy v wr

2
You may also use the toolbar button .
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Background Correction for Pl x|

Delete Al |
Help |
Done |

B ackground Correction Spectra Count = 2

Selection
f* fdd
ar move

" Delete

Auto Background Correction |

While the Background Correction for Plot 1 dialog is open, if you move the

i

mouse over the chromatogram, the "= cursor indicates that clicks of the mouse
will add background reference points.

Select an isolated peak (you may need to zoom in first) and click on the baseline
in front and in the back of the peak of interest.

| 4] o] All] %+ % A B L=
Background Correction for Plot 1 rg| )0 i 10.5MS 4000 CENTROID RAW (g}

Aweraging Selection
+ 1 f+ Add Delate Al
- 3 of Move

5 " Delete
7 Done

]
1

||||||||||||||||||||||||||||||||||||||'
[
L

Help

i

Background Correction Spectra Count = BE

Auta Background Comrection

=
T E
. =
b =t
] ™
10 o)
H
B_: /\/\ /\ ]
?_: 'ﬂ\.f W '\,/ '.z'/\./\ig
IIIIIIIIIIIIIIIIII|IIIIIIIII|IIIIIIIIIIIIIIIIIII|IIIIIIIII|IIII
a7 a8 g a0 .
minutes
seqg 2, <Mo Description=, Time: 3.00-14.00 |
Scans | H0 gtz BB 95 o a2

BN o R 1 5 B L e

Markers are added to the plot, indicating the location of the background
reference, the number of points averaged, and the baseline level for the plotted
abundance. Holding the mouse over one of these points changes the cursor to a
hand symbol. Using this “hand tool” you can fine-tune the selection of the
background point. After you close the background dialog (using the Done
button), the reference spectra you have chosen will be used for background-
correcting any spectra obtained from this plot.
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While the Background Correction dialog is displayed, you can delete all the
background spectra by using the Delete All button, or deleting individual spectra
by selecting the Delete mode and clicking on the reference spectra to delete.

The ﬁL‘ cursor indicates that clicks of the mouse will delete background
reference points. You can also move existing reference spectra by a click and
drag operation. This is done by positioning the mouse over the reference point so
that the hand tool appears, and then clicking and dragging the point to the
desired location.

Performing a NIST Library Search

NOTE: This is only available if you own the NIST PC Search program, Version
1.6 or higher.

Select Search > Library Manager . If no libraries are listed, click Initialize and
enter the path to your NIST libraries (typically C:\NISTO2\MSSEARCH)\). This
should result in MAINLIB and REPLIB being selected. Close the NIST Library
Manager by clicking Done.

NIST Library Manager x|
—MIST Library List — Order List———
MAINLIE To Top of st |
REFLIB
g One |
[ Mhe |
T Battorn of List |

— Edit Lizt
Initialize | Add Library | |activate Librany |

Create Llzer LiI:urar_l,ll B emone Libram |

Edit Librariez | Help | | Done I

You do not need to repeat the above step for subsequent searches.

After a spectrum of interest is displayed, press the Search toolbar button @
in the MS Data Review window and select Library Search Active Spectrum.

—

Library Search Ackive Spectrum List (g 50.msp)
Tarqet List Search Active Spectrum...

Target List Search Active Chromatogram. ..
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The Library Search a Spectrum window displays with a list of matches for the

o
searched spectrum. Press the E‘ button and select Spectrum Search.

il M5 Data Review - Library Search a Spectrum

File Chromatogram  Spectrumn Speckrum List  Search  Integrate  Preferences  Miew  \indow

=&« | HAWEE | FFED | ©

=101 x|

il Library Search a Spectrum

= +|m|a| 2|2 2]¢] |Match1uf?1 for Scan: 542 (7.316 min.]

[ ( gREREAT Spactium Search, IJ R..|F.. ] Pr. [Mw]CASNo. | Formula =]
f_cpecumoearch. 520 920 21.. 122 105679  CBHIOO
2 &ny Peaks Search. .. 914 914 170 122 826750 caH1o0
3 Mame Search MainlLib. .. 93 M3 16 122 95874 CAEH10O —
4 Sequential Library Search. .. 913 M3 16 122 95B58 CAEH100
5 CAS Mumber Search... gE8 888 A 122 5762641 CAEH100
6  Formula Search. .. aa4 884 4.0 122 108-68-9 CAEH100
7 Molecular Weight Search. .. oE9 868 2.0 179 2425107 C10H13..

The NIST Search for Target Spectrum dialog appears allowing you to change
the search parameters and/or edit constraints to better refine your library search.

Other searches (which are not based on a target spectrum) are also available.
Select Search >Library Search by in the MS Data Review menu. The following
search options are available:

Integrate  Preferences  Wiew Window Help

Library Search a Spectrurm »
Library Search a Spectrumn List ] |
Librarsy Search by Any Peaks. .. % |

I Library Manager... [MAIMNLIE, REFLIE, TUTORIAL] Mainlib Mame. .. E
Targek Lisk Search a Spectrum P. AedHenee: I

| ] CAS Mumber, ., i

% Target List Search a Chromatogram r SN I
Select Spectrum Lists ko Search.. . [none selected] | Molecular Weight... i
Search Active Data File using AMDIS [ C10H3 ]Iﬂ_
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How to Create or Edit NIST libraries

Select Search > Library Manager in the MS Data Review menu. This selection
opens the NIST Library Manager dialog.

MNIST Library Manager ﬂ
—MIST Library List — Order Ligt————
MAINLIB ToToperList |
REFLIE
@ e |

o Dhe |

T Biottanm of List |

— Edit List
|nitialize | Add Library | |ractivate Librarn |

Create Llzer Librar_l,ll Hemowve Likran |

Edit Librariez | Help | | Dane I

To create a new NIST User Library, press the Create User Library button and
provide a new name for the library to be created (it is created as a sub-directory
of NISTMS).

To select an existing NIST User Library, click Add Library. The Select NIST
Library dialog opens. Click a library name from the list and press the Select
button.

Select NIST Library x|
Library Mame Library Type Spectra Count =] _P'e‘f'ew NIST L't_"a”’ Information
mainlib Main Library 147200 Library: [Tulorial
REWY User Library 1 Spectia: (214
Mh3_ci Lser Library 155  Current Spectium
replib Replicate Library 27750
TEST User Library 3 Index: 1
TESTAGAIN User Library 2 Name: [2-Fluarophenol
TESTUSERLIE... User Library 2 M [112
User Library = Fomula: [CEHSFO
a LB CAS No.: [367-124
Index | Narme | Tl | Formula CAS Mo |£I
1 2-Fluorophenol 12 3IE7-12-4 CEHSFO
2 Aniline 93 (2533 CEH7M
3 Phenol-d5 93 Mane CEHDS0
4 Phenal 94 1058-95-2 CEHED
(3 biz(2-Chloroethyl)ether 142 111-44-4 C4AH3CIZ0
B 2-Chlorophenol 128 95-57-8 CEHSCIO
7 1 4-Dichlorobenzene 146 106-46-7 CEHACIZ
g 1 4-Dichlorobenzene-d4 150 Mone CECI2D4
9 1, 3-Dichlorobenzene 146 541-73-1 CEHACIZ
10 1.2-Dichlorobenzene 146 95-50-1 CEHACIZ Ll
Help Select Cancel |
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To edit a NIST library, click on the entry in the list and Edit Libraries. Click
Select to choose another library or access a given spectrum in a library. Use
Next & Previous to navigate sequentially the library. Use Edit to modify the
current spectrum. The spectrum is modified in memory, not in the library. You
may put the spectrum back in the same or another library. Use Delete to delete
the current spectrum. This function is only available in User Libraries. Press
Export >To NIST User Library to add the current spectrum (modified or not) to a
NIST User Library.

1 of 27750 from REPLIB x|
| Select I Index | Mame | vy | CAS No. Farmula [~
Mext | 1 Methanarine, M, M-difluoro- 67 7¥53-58-2 CH3F2N
= 2 Sulfuric acid, dimethyl ester 126 77781 C2HED4S
Frevious | 5 Diazene, dimethyl- 56 503-25-6 C2HEM2
Delete | 4 Carbonic acid, dimethy| ester a0 B16-38-6 C3HE03
5] Carbonic acid, dimethyl ester S0 B16-35-6 C3HBO3
5] Phenal, 2 5-dichloro-4-methosxy- 192 18113-14-9 CTHBCI20Z
7 Heptanedioic acid, dimethyl ester 185 1732-08-7 COH1B04
5] Ethanedioic acid, dimethyl ester 118 £53-90-2 C4HE04 -
Duplicate | — T e
— | #| #l6| = 11| E-| & 8]
&I tethanamine, M N-difluora- - _
Evmort BF 15 (999=100%) 1 in REPLIE CAS No. 753-58-2, CHIFZN, Wiy 67
Hpor | 100%] 5 28 # ]
Imprt | 75 %] 9 85 &7

50%—] 383 |
= | . [
N - ™ N T

=}
Acquired Range miz

Print | |$ Ionl ﬂ Intensity | ﬂ % Base ... | | Infarmation =l
Help | 12 2 270 Spectrum MIST Library
13 44 4.40 File REPLIE
Done | 14 78 7.81 Index / Scan Mo 1
15 999 100.00 | Mame Methanamine, N MN-difluara- b
19 27 270 Comment
20 14 1.40 Farmula CH3F2N
26 22 220 Maolecular Wei... &7
27 158 15.82 | CAS No 753-58-2 -

Building a Spectrum List

MS Data Review can build lists of spectra in an ASCII format. These lists can be
read by the NIST PC Search program. MS Data Review uses Spectrum Lists as
an input for searching chromatograms or spectra as well as in the quantitation
process.

1. Select Spectrum List >Create New Spectrum List. Type a hame and
choose a location in the Create Spectrum List dialog that is opened and
press Save. A dialog window is opened that asks if you wish to “Make this
file the active file?” Press Yes.

it} MS Data Review - [Plot Chromatograms and Spectra]

| File  Chramatogranm SpectrumlSpectrum List Search Integrate Preferences Wiev
nfn @ Create Mew Spectrum Lisk, ..

[ﬁ é E' tlale, = Speckrurn List »
|EI ME10 Select Ackive Spectrum List L
5 MP8 Build Spectrum List From Active Chromatogram

|EI [B]=l]

: Build Spectrum List from &ctive File using AMDIS
LoE= MR OE
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Executing Exercises
Building a Spectrum List

Create Spectrum List

Save it | 1) MSTutarials

> e B e B

5 80_NG.msp

File name:

Save as bype: |MSF' Files [*.M5P

ﬂ Cancel

2. Inthe MS Data Review menu select Chromatogram >Set Single Click

Action >Export Spectrum to Active Spectrum List.

&1 MS Data Review - [Plot Chromatograms and Spectra]

Search

oy Ll GE T Speckrumn Speckrum Lisk

@ S Select Active File as Reference File
= Sawe Active Chromatogram as User Descriptor., ..

Filter Chromatogram. ..
Target List Search Active Chromatogram. ..

Set Single Click Action
Set Click and Drag Action
Set PoinkfSpectrum Selection

Integrate  Preferences  Yiew Window  Help

S @

20_NG.SMS

|

Displayy Spectrum
Library Search Spectrum

trumn Ea &

Set Spectra to Average

3
3
k Target List Search Speckrum
3
Set Chromatogram Display 3

|-

Mo Ackion

Edit Background Correction ...
w Show Background Correction Markers

= -

3. Click the scans of interest in the chromatogram window to add the selected
spectra to the active spectrum list.

T M5 Data Review - Spectrum List - c:\varianwsmstutorials'test.msp
Flle Chromatogram Spectrum  Spectrum List  Search Integrate Preferences View ‘Window Help

oL | S WER S @

[ Plot Chromatograms and 5 i ) [=] A )| W Spectrum List - c:\varianws',mstutorials\testd Y ]
P— i
Al o] Al B0 B A B a8 B3| +|m|x| B 2| B|=] «|a] @] |Em
KCounts £ TIC 40_NG SMS |Z000 CENTRIDID Raw [T iame [ M ] CAS No. | Farmula
003 = = 1 7.330 min. Scan: 543 C... 0O Mone Mone
E EH 2 7.627 min. Scan: 665 C... 0 MNane Mone
3 2 3 8.126 min. Scan: 602 C... O Mone MNong
500 E 4 8,481 min. Scan: 628 C... 0 Nane Mane
3 c ]
E o E
E = 3 e
s e - E
] E & B
|1 T g1
3 [
QUDE E 8.491 min. Scan: 628 Chan: 1 lon: 443 us RIC: 406832 BC[O[x] -
E = BIF 127 (138461=100%) 4 in List File testmsp  40_NG.SMS
3 = 100%—] I
E i = 3 138961
1004 i £ ]
E| o4 75%] B
= ['e] 4
3 (5] q
R ] 50%— P e |
T T T T I T ] 43637
725 750 7.75 g.00 8.25 8.50 8./5 25%—] 1
mifutes 1
. Timi , El A | ‘ | |
o il able Al 1l Al
e T S T T R e i
Hﬂ] ﬂ 1 | PD ﬂﬂﬂp 5 lons: = Acquired Range  miz =
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A spectrum list can also be generated by selecting Spectrum List >Build
Spectrum List From Active Chromatogram in the MS data Review menu. This
command opens the Edit Integration Parameters dialog.

i1 M5 Data Review - Spectrum List - ¢ varianws',mstutorialsitest.msp
File Chromatogram  Spectrurn | Spectrum List Search  Inkegrate  Preferences  Wiew

[ﬁ é E’l ‘ nA @ Create Mew Spectrumn List. ..
tlulu, Edit Spectrum List .

Select Active Spectrum Lisk g

Build Spectrum List From Active Chromatogram
Build Spectrum List From Active File using AMODIS

Edit Integration Parameters 5[

— |ntegration bdethod
Peak width [seck | B 0.5 ta 2560 seconds; default 4.0
Slope Sensiivi (SN): | 100 1 to 256; default 20
Tangent & I—EEI ko 100; default 10
Peak Size Reject [counts]: 150000 0 ko 2,000,000,000; default 2,000
[ Lock Peak Width

Save Method Load kethod | Help | k. Cancel

Press the Help button in the Edit Integration Parameters window to find the
significance of the fields and buttons in this dialog and how are they used to
make a spectrum list. Use the default values and press OK. The spectrum list is
displayed as well as a spectrum window for visualizing each spectrum in the list.
Explore the influence of different integration parameters values in the peak
detection process performed to build the list.

&1 MS Data Review - Plot Chromatograms and Spectra

File Chromatogram Spectrum  Spectrum List  Search  Inkegrate Preferences View ‘Window Help

w&7 | SNEE | PVES @

i Spectrum List - ci\va ) [] 54 )| I Plot Chromatograms and Spectra

=10 %]

_ e
@] +|8[x| BiE| = plE] <3 30| |Enyizo JMM_H_J_J_JM&I
Index | Mame [mw [caswo. [ Formula | <l | kcounts] S TIC 40 NG SMS 20[F CENTROJD Raw
1 7.330 min. Scan: 543 Cha... 0 Mone None 605 = ‘:
2 7.627 min. Scan: 865 Cha 1] Mone None E S
3 8.126 min. Scan: B02 Cha... 0O Mone None s E E
4 B.491 min. Scan: 628 Cha.. O None None E - E 3
5 7.330 min. Scan: 543 Cha.. 0 MNane Naone E £ ¢ £ =
B 7.627 min. Scan: 865 Cha.. 0O Mone None 4004 = E 4 oo Ll
7 7.761 min. Scan: 575 Cha o Mone MNaone 3 Eo o it
g 7.991 min. Scan: 892 Cha... 0 Mone None — In E| o |
9 B.08G min Scan: 599 Cha . 0 None Mone 300 =
0 8.139 min. Scan: B03 Cha... 0O Mone None - E

E] 7-34 min. Sean: 647 Chan: 1 lon: 408 us RIC: ?3316 EID - 2DD§
BP 226 (40323=100%) 12 in List File owarianstmstutarialsdd_ng sms 3
100%— 725 B E| =
E 23 1005 £
] E o
FE%— -1 3 10
1 =
] 118 E s}
%] g7 a3 18514 190 260 0 3
1 izere t34s0 =228 IS T T I T T T T
] 725 780 75 BO0D B2 8AE0 BUS
5% I I ‘ J E rminutes
b LUl b i o

1 N 5 A
U Sh 1dlﬂ 1%0 ZEIE 2%0 . _
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Executing Exercises
Editing Spectra

Hold the cursor over any button in the Spectrum List toolbar to display a
description..

o
Select the Library Search Spectrum List button El and then save the search
Ly
results by pressing the Update all Searches with Matches button EI

You can add spectra by using the Add Spectrum button il and you can delete
spectra by using the Delete Spectrum button IE

Editing Spectra

Select a peak in the Chromatogram window so that a mass spectrum is shown in
the Spectrum display. Use the menu command Spectrum >Edit Active
Spectrum.

This opens the Edit Spectrum dialog.
Edit Spectrum |

M ame:

Comment:
I?.SSD mit. Scan: 543 Channel Merged lon: 366 us RIC: 519377

Farmula: I t alecular *Weight: IU
CAS Mo | Base Peak; (107 Acq Range: |43 125

4| 0| 2| 11 = B e s

Spectrum 1A _
BF 07 (129004=100%) 7.330 min. Scan: 543 Channel: Merged lon: 366 us RIC: 5193977
100%— 17 =
] 124004 122 3
Ta% 24751
E 77 ;
50%—] 53214 a1 9~
25% 21651 1
il E 1l L1 | | Ll 1 | L
P eh &b 7h gh &b 100 110 120
Acquired Range  mfz ~

* |an | | ntenzity | F.eep Top: | IEI:I
|43 |1238 Peak Count: 43 Feep Above: | [10000
= T Add/Replace | Scaletor | [100000

51 990z | |
= e Delete Feset
53 4780

[n I iy QY R TV )

54 63873 ﬂ Help | Save | Cancel I

To edit an attribute (hame, comment, formula, molecular weight, CAS number,
Base Peak), enter the information in the desired field.

To edit mass-intensity pairs, use the Add\Replace and Delete buttons.
Press Save to accept the changes or Cancel to reject them.

The changes are now reflected in the Spectrum window.
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NOTE: Making a change to the ion intensity pairs will flag the spectrum as edited
with a ‘(E)’ designation in the spectrum header.

The edited spectrum may now be exported to NIST User Libraries, to a Spectrum
List or text file.

Printing Pictures
Print commands can be issued from the file menu and many windows.

1. Display a spectrum by clicking on a scan of interest in the chromatogram
window.

In the File menu of MS Data Review window select Preview Reports.

3. Inthe MS Data Review menu select File >Print... .This command opens the
Make Reports dialog. Select Print Active Chromatogram in the list and click
Print.

Make Reports @

Libraty Search Spectrum Reports | NIST Libwaries Reports |
SpectraWindow Reports ~ Chwomatogram 'Window Reports

Select Report to Make

Print Active Chromatoaram

Print &1l Cheomatograms

Prirt Log for &ctive Chiomatogram

Print Active Chromatogram and Spectiurn Plots
Print &l Cheomatogram and Spectrum Plots

Print Plot 1 [80_MG.SMS)

Help Print

Report FfaFemncesl View Spooler | Exit

[T Mo Header on Plot Reports

Font Size Scaling Factor (1 = off]: 1.000 I

The printout is shown in a preview window that allows you to print, delete or
export the page.
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Executing Exercises
Exporting Pictures

X)

Page 1 of 1 of Report: Chromatogram Plot
Ele Page Export Exit

[ o || = & s

Chanakgram Mol

Fle i iuartabinein sIKT 130 g am s

Zomple ALLMEONG, Operdor RDE

Zean Fa?e:SS-S&O'ﬂme Forge: 722 -85 min D D S2SE 1045 P
e Mok s 520 COMD THNZIEE ) S0 LS00 (N

To close the Preview window, click the close box (X) in the upper right corner, or
click the Exit command in the menu.

If Preview Reports and Send Reports to Spooler File are both unchecked, the
Print commands sends the files to the printer.

You can also choose to print the active chromatogram and spectrum plot by
right-clicking in the chromatogram/spectrum window.

Exporting Pictures

You can exporting to the Clipboard or Picture File to import plots and spectra into
third-party word processing and graphics programs. Right click in the
chromatogram window and select Export >Chromatogram Pane >Picture File
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Library Search Spectrum

Mew Spectrum Window

Update Spectrum Plot ¥
Export Spectrum...

Select As Reference File (Plat 1)
Save fs ser Descriptor (Plat 1)

Caleulate Noise (Flot 1)

Integrake L]

Mew Label for Plot 1...

Delete Labels *

Hide Plot 1
I

Chromatogram Plot Preferences. ..

Select a Directory and Filename for the picture you want to export. Click OK after
making the name and directory selection.

select Directory and Filename

File name: Folders:

o arianmE

ME T, wmf = [ ﬂ

picture, wrnf B anany's
(3 040704
(T3 040804
T3 12000

r £ 1200sps hd

Save file az tupe; Dirives:

MetaFile Files [*wmf] | |E.:: Lacal Disk =l Netwnrk...l

Insert the picture in a Microsoft Word™ document using the Insert >Picture
>From File The Picture format (vector graphics) leads to much better graphics
than the Bitmap format (raster graphics).

Creating and Using a Spooler File

In addition to printing individual reports from Chromatogram, Spectrum, Library
Search, and other windows in MS Data Review, the user may also create master
files called Spooler Files (also referred to as Reports Files). A Spooler File is a
collection of printouts from various screens within the MS Data Review
application. Files may contain copies of any screen, which may be printed from
MS Data Review.
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Executing Exercises
Creating and Using a Spooler File

NOTE: Reports are automatically added to the active Spooler File when the
Send Reports to Spooler File is checked in the MS Data Review File menu
AND the user selects a print command from the MS Data Review File menu. You
may add reports to the Spooler File without printing by simply clicking Exit in the
Active Spooler File screen (opened with the command File >View Spooler File
in the MS Data Review menu). You may stop the automatic additions to the
Spooler File by deselecting the File >Send Reports to Spooler File command.

1. To create a Spooler File, open a data file in MS Data Review. Use the
command File >Select Spooler File in the MS Data Review menu. You will
be prompted to choose a name for the new Spooler File or to open an

existing one.
Create Reports File EJE|
Save i | 9 M5 Tutarials ﬂ £ Ef-
S0_ng.mst

File name: |200_ng MSR
Save as lype: |MSR Files [ MSF | I Cancel

2. Select File >Send Reports to Spooler File.

it MS Data Review - [Plot Chromatogrz

T File Chromatogram  Speckrum  Spectr

E Select FilefChromatogram, ..

— Prinkter Setup...
Prink...
Expork L4

Preview Reports

v Send Reports to Spooler File

Select Spooler File, . [spooler. msr]
YWiew Spooler File

Exit

3. Select a spectrum from the active chromatogram. Use the menu commands
File >Print to add entries to this Spooler File. In the Make Reports window
select Print Active Chromatogram and Spectrum Plots and click Print.
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Make Reports |

Spectra Window Reports | MIST Librariez Reports |
Chromatogram *indow Reports

— Select Report to Make

Print Active Chromatogram

Print All Chromatograms

Print Log for Active Chromatogram

Print Active Chromatogram and Spectrum Plats
Print &Il Chramatagram and Spectrumn Plaotz

Print Plat 1 (10_NG.SMS]

Help | Print |
Fieport Preferencesl Wiews Spooler | E wit I

4. To review the Spooler File contents, use the menu command File >View
Spooler File. The last report added to the Spooler File is always shown
when the View Spooler File option is chosen. Use the Next/Previous Page
menu commands to navigate the Spooler File. You can click and drag within
the page to get a closer view of detalils.
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Executing Exercises
Exporting Spectra

Page 1 of 1 in spooler.msr { Active Spooler File )

File Page Export Exik

K EEEEE

ME DaE Reulew HACue Chromalogmam ad Speckum Ploks - SEO06 353 PN
Lhlmkc Al rgar

HE Opurnlns REE
B3N RER s Rargs P37 38 wir. Caln BOR- RN -370 AW
arp L 3278 COHECI DHI-20 +, 301, I8 H

TE W AW T TETFRFOE T

[E

a L L ™ ™ ™
| T
-y

™
e
1 Wk Jemr B Churrsd bugualer 70O RIE BT D

L%

-

A

5. If you want to add reports to the Spooler File without printing any of the
pages, click Exit in the Active Spooler File menu.

6. You can print the current page, the current report or the all reports by using
the print icons in the toolbar.

=| 48 8

Exporting Spectra

Click on a point of interest in the chromatogram plot to display a spectrum.

Click on the Export Chromatograms and Spectra button E' in the MS Data

Review toolbar and select Active Spectrum. You can then make the export
destination selection.
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itfll M5 Data Review - [Plot Chromatograms and Spe

| File Chromatogram  Speckrum Speckrunn List Sean
It =2 - | [#hl ﬁ MIST
fctive Chromatagram r @ 4
Chromatogram Pane b |L iR | r
Active Spectrum B3I File, .
Ackive Speckrum Conkral  # Spectrur Lisk b
Ackive Yiews b MIST User Library. ..
All Wigws k MIST Program. ..

Displaying and Printing Log Infor

mation

The Log is the section of the data file, which documents the instrument hardware
and MS acquisition parameters. This is where you can find out exactly how the
data file was acquired. The log information can also be viewed in the data

acquisition method used to acquire the file.

In order to view the Log from a plot in MS Data Review, the acquisition segment

information needs to be showing on the bottom of
enabled by default, but if it is not showing you will

the plot window. This is
need to right click anywhere in

the chromatogram plot and choose the Chromatogram Plot Preferences, make
sure that the Show Acquisition Segments item is checked.

Chromatogram, Plot Preferences

Markers ] TL Annotations ] AMDIS Annotations
Moize l Caolars l Labels ] Aues l Fant
Features l Chromatagrarn Plat ] Flat Titles ] [H Annatations

Spectra Export Features
Mumber af Spectra to Average:

1 Paint Spectuinm

Dizplay Features
v Show Toolbar

v ;
¥ Show Acquisition Segments

Interaction Features

Click. and Drag Action:

|Zu:uum Chromatogram ﬂ
Single Click Action:
|Di3|:|la_l,I Spectrum j

Help | Reset to Defaultz

3

l
l
l

Save All az Detaults | Reset All to Defaults

Cancel

o]

A graphical representation of the acquisition segments is displayed at the bottom

of the Chromatogram window.
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Executing Exercises
Displaying and Printing Log Information

Place the cursor on this control (the cursor will add a “Log” label), to display log
components for the relevant segment.

MCounts] = TIC NEWINTERF20.¥MS 1200 CENTROID RAWY [0[4 -
40 =
SD—E 14, —E
20 = 3

] = E 3
E = o] = ]
] w £ % g = £ E E E
14 & E @ o E o - - 3
] o @ 23 2 &5 :
3 Cle 2 &N 3
0 u 3
-”HIH”élll””HIIHH”HII”H”HI”HIH”IHHI””_‘\_'_I
Scans 157 e 5150
(10 L1 Ffite [Fo[-]" s] tons:[45 |-

If multiple plots are displayed, the Segments control refers only to the active plot.
Click on or below the segment bar in the chromatogram plot. The Data File
Information window will be opened.

Data File Information - 2ppbccctune.sms

Drata File: c:4E.5 testing\epdatas2ppbocctune. sme Date; 1/15/1933 4:39 AM
Injection Method: CAS atumia/Shpatno18_Tmth.mth Date: 1415419599 439 4M
Caleulation Method: C:W ariariwS hdatahEPS24\md \G24W 0 C.mth Date; 10/22/2002 10:03 AM
Acquizition Summary
Module Type: 2000 Mags Spec Module Address: 40
Acquizition Time: 1/1541999 4:35 AM - 1/15/1939 5:14 AM tazs Data Type: CEMTROID
Scan Mumber: 1-2099 Retention Time 0.00-
Operator: Mumber of Segmentz: 2
ax RIC Scan Mumber: 865 dax RIC Walue: 142454
Results Summary
|dentified Compounds: E2 Tentatively |dentifed Compounds: 0
Mizzing Compounds: 1] Unknown Compounds: 0
F ailed Compounds: 1] Diuplicate Compounds: 30
Log Sections
3800 GC A

—- 2000 Mass Spec

Module Attrib - = .
r Uk H
Ewvent Log SCRSE =T

Last Modified: 1/13/1999 9:16 PH
- Aoguisition M4

Segment 1 Emission Current: 10 microamps

Segment 2 Mass Defect: 0 rrd 1001
Count Threshold: 1 counts
Multiplier Offset: O vwolts
cal Gas: OFF
Soan Time: 1.000 seconds
Jegment Start Time: 3.00 minutes
Segment End Time: 35.00 minutes
Segment Low Mass: 47 m/ =z
Segment High Mass: 50 miz
Ionization Mode: EI AGC

Ton Preparation Technigue: NONE

EI-iuto Mode:

Haximun Ionization Time: 25000 microseconds W
Export < 3y

Prirt &1 (]9
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You can also obtain file information by right-clicking on a file name in the Data
File Pane and selecting Information >Show File Information.

itfl] MS Data Review - [Plot Chromatograms and Spectra]

| File Chromatogram  Spectrum Spectrum List Search  Inkegra

28 | HUBE | ¥ T
1l e
H My 40 kI SL . i’ ER e Ll Ll T Ll
Inh lrr||:||'|| n] Shnw File Information. .
Show Logs. .

Select As Reference File
Shiow Mersion, .

— e R =

* his(2- Ehlu:ur-:ueth_l,ll]ether 93 IJ [I
* Benzoic acid: 105.0 [Merged]
Recalc Lisk File b 1™ 2 4-Dichlorophenol; 162.0 [k

Add Files in Directarsy
Replace with Files in Directory

Data File Information x|

File: [40_NG.5MS

Data Type: 2000 CENTROID
Sample: ALLMIXAONG
Inject Date: 342641991 12:20 AM
Run Time: [7.221 - 8.909 min
Scan Range: [535 - 660
Operatar: [RDEB
Sample Motes: 8270 CONDITIOMS/25:1, 2UL, 300C IM.J
Max RIC 622158 at 603

Reszult Compound Summary

|dentified: |3 Tentatively [dentfed: |0
Mizzing: |0 Unknowr: [T
Failed: |0 Duplicate: |0
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Acquiring a 2000 MS Data File

Introduction

This tutorial will familiarize you with the basic operation of the 2000 GC/MS
system, including the Varian MS Workstation environment, instrument setup and
tuning, GC/MS method building, and acquiring a data file. The GC column used
for this tutorial is a fused-silica 30m x 0.25mm ID, 0.25um phase coating of CP-
Sil 8 CB (Varian part number CP8751). The VF-5 MS factorFOUR column will
give similar results (Varian part number CP8944).The sample used in this tutorial
is the Column Test Mix (Varian part number 03-920273-00).

Starting the Varian MS Workstation

To set up the 2000 for acquiring a sample, you should first enter System Control
and tune the mass spectrometer. Your Varian MS Workstation software has
probably been installed so that the Workstation Toolbar appears at the top of the
screen. The Workstation Toolbar is a set of shortcuts to help you navigate the
Varian MS Workstation.

ACS| ﬁ] - L
=F | Ed 4D_NG.SMS >| @cahbraﬂon.m{h b‘

If the Toolbar is not present, open it from the following location: Start >Programs
>MS Workstation >Workstation Toolbar. Hold the mouse cursor over each of
the buttons in the Workstation Toolbar to display a tool-tip description. You can
find more options and complete descriptions in the Help on Star Toolbar
accessed by right-clicking in the free area on the right side of the Workstation
Toolbar. Click on the System Control button on the far left to enter System
Control. You may wish to choose the option Small Buttons on Toolbar so that
the Workstation Toolbar will occupy less space on the screen.

Setting Instrument Configuration for Manual Injections

After System Control is started, a new window opens. The components of the
System Control window vary depending on the mode of operation. The System
Control window title bar (the blue area at the top of the window) should read
System Control - Configuration.
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=1 System Control - Configuration

File:

i[5 Oworie

Instrument  Windows  Help

o] 2ojm| ] bl 1o[om]

AutoStart Module

24 45:pilota

Instrument 1 Parameters. ..

Instrurment 1: Yarian GCME #1
Cperatar:
Mot Ready

40

Auailahle
Modules

Configuration : Jun 15 12:00:45 WinSock 2.0

If this is not the active window, click Instrument >Configuration to open the
Configuration window.

Instrument  “Windows  Help
1: Yarian GCMS #1 alk+1

v Configuration Alk+c
Remove Module Mames. . .
Restore Disabled Warnings. ..
Instrument Faulks

Setup Ethernet Cammunications
Setup ADC Board IO Porks
Setup COMM Porks

The available instrument modules are shown at the bottom of the System Control
Configuration window. The Configuration window shown above indicates that a
3800 GC, a 2000 MS, and a Combi PAL AutoSampler are installed because their
Module icons can be observed in the window. For this tutorial we wish to perform
manual injections, therefore if you are using a Combi PAL or CP-8400/8410
AutoSampler, you will need to choose the manual injection selection in the Inject
Single Sample Dialogue or the Sample List dialogue. This selection is under the
Injector Mode selection of the respective tables and is labeled “Manual Injection”
or “Manual”. If you are using a 8200 AutoSampler, to configure the instrument for
manual injections, use the mouse to click on the 8200 Module (if it is present on
your instrument) and drag it into the Available Modules field at the bottom of the
System Control window.
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Setting Instrument Configuration for Manual Injections
Running an MS Method without a GC Method

) System Control - Configuration

File Instrument  windows  Help

| ]68] Qnorie o] Evlen] & 8|5 ] 1o [m]

Instrument 1: Yarian GCIME #1
Qperataor:
Mot Ready

AutoStart Module

3800
2000
=]
=l
4a:pilote 40

Instrument 1 Parameters..
=

Available
Modules

Running an MS Method without a GC Method

To run an MS method without the GC module or GC method, highlight
Configuration under the Instrument menu and click the GC Module icon and
drag it from mid screen to below the bar labeled Available Modules.
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& System Control - Configuration

File Instrument ‘Windows Help

||| Onarie || Enle| & pa]#| 5] o> m|
Instrument 1: Yarian GCME #1
Operator:
Mot Ready

AutoStart Module

Ty

40

Instrument 1 Parameters.. |

mwailable 3800
Modules
45:pilotd

If you have a 8200 AutoSampler, drag and drop the Autosampler icon to the
Available module area (note that the CP-8400/8410 is controlled and displayed
through the GC Status and Control screen; it requires no special treatment). This
removes the GC and the AutoSampler modules from the instrument, and the
methods is not downloaded when an MS method is activated. To restore the GC
and Autosampler modules, move the icons back into the active field.

Adjusting and Tuning the 2000

To adjust and tune the 2000 MS, display the 2000 Module window by double-
clicking the instrument area background or using the Instrument menu to select
Varian GC/MS #1.
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Adjusting and Tuning the 2000
Running an MS Method without a GC Method

b= System Control - Configuration
File:

Windows  Help

| ‘Iia| @ o 1: Varian GCIM3 #1 Alb+1
v Caonfiguration Alb+e

Instrument

Remove Module Mames. ..
Restore Disabled Warnings. ..

Setup Ethernet Communications
Setup ADC Board 1f0 Ports
Setup COMM Ports

4 Diemo Modulas ¥4+
200 Interface Box
ADC Board

3200 Autosampler
3500 G

3400 GC

2600 G

4000 Mass Spec

The window titled “System Control - Varian GC/MS #1” will appear. The 2000
Module Window appears directly within it. If it is iconized, double-click to open it.
There are six different modes of operation. By default, the Manual Control mode
is active when you enter System Control. Other screens will appear when Auto
Tune, Temperatures, Diagnostics, Shutdown, and Acquisition buttons are
clicked. Note that the System Control and 2000.40 (2000 MS module) title bars
both show Not Ready.

bl System Control - Varian GC/MS #1 - Not Ready
File Edit Inject Automation Recalculate Instrument  ‘Windows Help

B33 Bistatupt.mn v3| Bile| 8] »8

1 Instrument 1 Status { 0| = 2000.40 - Not Ready
WYarian GCIMS #1

L

Free disk; 24865.95 MBytes Manual Control Auto Tune | Temperstures | Diagnostics | Shutdown Acquisition
2000 00 Cogtlrol and Status o Methad ] SetPoints | Adustments | Operating Conditions
T
4y Gas i Mode State:  Idle
40 45 pilotd ONJOFF @
I Cal = FaubState: Mo Faul
EEiE e < Segment # [T~ FILMUL DELAY
L] fehe Scan Mode: None Range: 0-0 lon Time: 0
< - lon Prep:  Mone lon Count: 1]
Hide Keypad | | Profile Spectrum -
Method: startup1.mth I—I I _'_J
Al ko] 8| 11 = E
0 injections, 0 calculations Scan Number: 773, Time: 0,000 min.
0 recalculations, 0 reports generated RIC: 0, lon Range: 0.0 - 0.0 m/z lon: NA,
S NoFile |
All intensities are zero.
) ﬂr ﬂ’l'l.ﬁ;'l ''''''' ﬂ’ ﬂ"'['l 7’: """"" ﬂ. ﬂ'!l“!ﬂ‘ﬂ lllllll ﬂ‘ ﬂ’["l';ﬁ ...... I'I. ﬂ’l’
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Adjusting RF Tuning

If you are not already in the Manual Control section, click it. The first operation
is Adjust RF Tuning. This adjustment is performed by first clicking the
Adjustments tab and then selecting the Adjust RF Tuning button.

Methcu:l] SetPoints  Adjustrents l
Cl Reagent

Adjust Cal Gas  Adst |
Adiust RF Tuning | | [Methanol v

If the RF Ramp is not passing test requirements, open the front door of the MS
and find the labeled RF Adjustment screw and adjust it with a flat-blade
screwdriver while observing the feedback on the screen. When the Control and
Status message reads “RF Response is Within Limits”, click Save.

u 2000.40 - Not Ready

Manual Control | | ‘ I

Control and Status Methad| SetPoints  Adjustments ] Operating Condition:s
RF R is Within Limits. Conti ]
e M e e Mode State:  Adyust RF Ramp - Idle

Adjustment to Minimize Highest Reading. : Cl Reagent
I Fault State: Mo Fault
Counts Adpust RF Tuning | li_l

Average: 304 Highest: 673

Save Results I Came!AdiustnmI
1 s
el ol ¢ i
as ==
Scan Number: 1, Time: 0.000 min. Base Peak: 650, Base Amount: 673 _
RIC: 1.249e+6, lon Range: 0 - 650 miz lon: NA, Segment: 0, Channel: 1

338 se gl

0

800
Acquired Range miz| =

Adjusting Calibration Gas

Next, click Adjust Cal Gas. Open the front door of the 2000 MS and use the
Calibration Gas needle valve to bring the Cal Gas status to OK. Note that the
acceptable range corresponds to an lon Time (seen in the Operating Conditions
field on the right side of the dialog) of between 300-1000 pSec. When the test
passes, click on Done to exit the adjustment.
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u F0D0.40 - Not Ready

Adjusting and Tuning the 2000
Adjusting Cl Reagent

Manual Corinel | | |

Corbiol and Stabu

T calbeabon gai prosiuie o OF. Ao b
ot the Gas 1o flow and the emizsion cunert to
fecquilbiate

Mead | Sefoints Adpariments | Opeteling Conditens
Mode State.  Adpot Cof Gt «ide

01 Raagent
e’ NoFe
e . Ten g |y &l Ton Time: B
HNENENEN SoveRonds | Cancelichutnert| lonCout 4587

Al dlo| @ 1T W

——— e —
oot Wambar 48 Time 0 000 mas Bate Pegh OO Dare Amsunt 0000
RIC: 4597, lan Range: 35- 135 miz lan 574 us, Swgmand 1, Chanasl |
A ] w
1 oo G 4
o] &
E =1]
020 =t 4
#:’G—E 00 & 4
E 2 .;: ;L
= =1
o = b £ ) ES g lo 1o

139
Aogwned Range =z, =

Adjusting Cl Reagent

Click Adjust in the Cl Reagent area. Select the Cl gas that your instrument is
using by clicking the arrow. Open the front door of the 2000 MS and use the ClI
Gas needle valve to bring Cl reagent status to OK. After the test passes, click

Save Results.

u 2000.40 - Not Ready

=)

'm"[;dﬂ“"ds“:tz tment iz N Me!hndl Sefos I
rn eagent Adiustment is Necessary, aR

Low 0K High
EHODDEE SaveResuts | Cancel Adusiment|

Diperating Conditions -
Mode State: Adjust Ol Gas - Scanning
Fault State: Mo Fault
lon Time: 100
lon Count; 2430

e e e

Scan Number. 21, Time: 0.000 min. Base Peak: 33, Base Amount: 764 _
RIC: 2430, lon Range: 10 - 55 m/z lon: 100 us, Segment: 1, Channel: 1
Counts] ?:'B
7004 e 3
6005 E
500 4
a00] 3
300 4
200 4
k| 31
B 15
1004 E
E 48 51 L
3 =
R 2h E3 &

<h
Acquired Range  miz
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Running Auto Tune

Setting GC Column Temperature for Mass Calibration

Data is usually acquired with a constant flow of about 1mL/min through the GC
column. However, some applications require a constant pressure injection and a
temperature increase over time. In the constant pressure mode, the column flow
rate will decrease as column temperature increases during the run. This will
cause a slight shift in the mass axis for the collection of GC/MS data. To assure
correct mass assignments, always run Mass Calibration with the GC Column
Oven set at or near the high temperature for the column program in your GC/MS
method. You can program the temperature from the GC Method (using Method
Builder or the GC keyboard). For this tutorial use a constant flow of 1mL/min.

Choosing Auto Tune Methods

Click Auto Tune. Click on the items Air/Water Check, Electron Multiplier Tune,
and FC43 Mass Calibration. It is not necessary to run the Trap Function
Calibration method unless you wish to perform MS/MS or SIS types of
acquisitions. Click on Start Auto Tune to run the specified suite of tuning
procedures.

1 200040 - Hot Ready
Manual Contral I Auto Tune | Temperatures | [iaanostics | Shutdowm | Acquisit

Control and Statu Auto Tune Method————— Operating Conditions
State: Start Auto Tunel ¥ it /wiater Check
ldlef [+ Electron Multiplier Tune
Function:
Continue | V| [FC-43 Mass Calibration =l

" Trap Function Calibration

Hide Keppad I IFunction and Event Messagtj " Single Step
=

After Auto Tune has started, the following windows should appear:

. S —
| Hide Keypad I Spectium and Ewent Messaglzl [ Single Step | \‘

S pectum Window Dnly |
Event Message Window Only |

100% = 35
—= o
= =
=

081338 Ao Tune: Started

02:132:39 Airfw ater Check: Started

02:14:12 Air Check: Acceptable Lewel Found [28 Width: 0.6 m/z]
08:14:13 water Check: Acceptable Level Found (19418 Ratio: 17.1 %)
08:14:13 AirMwater Check: Completed - Mo Problems Found

083:14:14 Auko Tune: Completed

When the Air/Water check completes, the Multiplier Tune and Mass Calibration
methods will be run automatically unless you have selected “Single Step” in the
checkbox below. In “Single Step” mode, the tuning will pause between Auto Tune
steps so that you may examine the results of each test and then click the
Continue button in the Status and Control field to initiate the next Auto Tune
procedure.
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Adjusting and Tuning the 2000
Examining Current Module Attributes

NOTE: The Air/Water Check will use the last 10° Electron Multiplier Setting and
not the manual setting. If the electron multiplier is replaced, the Electron
Multiplier Tune procedure must be done before the Air/Water Check.

Troubleshooting (Optional)

If any of the steps in the automatic tuning fails, the problem should be corrected
before running the tuning procedure again. The system should never be
operated if the Air/Water check fails. If in doubt, consult the procedure How to
Check for Leaks in the 2000 GC/MS Hardware Maintenance Manual or Help File,
both of which contain many procedures to assist you in troubleshooting
problems.

NOTE: Itis a good idea to become familiar with the advice available in the
Troubleshooting section of the 2000 GC/MS Hardware Maintenance Manual or
Help File.

Required Frequency of Tuning

On a daily basis, the only tuning checks that need to be made are (1) Air/Water
and (2) Mass Calibration. The electron multiplier voltage setting should be
checked biweekly.

NOTE: The RF voltage ramp should be checked and adjusted, if needed,
whenever the trap temperature is changed. Mass calibration should be run again
after any adjustment of RF Ramp and/or ion trap temperature. To optimize mass
axis stability, mass calibration should be run with the GC column oven at or near
the maximum temperature for planned GC/MS runs. However, this precaution is
not required if the GC is run in Constant Flow mode.

Examining Current Module Attributes

Note the combo box next to the Show/Hide Keypad button in the Auto Tune
dialog box.

| Hide K.eypad | |S|:|E|:trum and Event Messagﬂ

Spectrurn Windaw Only
Event Mezzage Window Only
Spectrurm and Event Meszage
Current Module Attibutes

The Current Module Attributes section of the display shows the current settings
and tune status of the instrument. This information is also added to the Segment
Log for all acquired data files. Therefore, you can verify before a run, or in
examining past archived data files, that the instrument tune is valid.
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Show Keppad I I Current Module Attibutes j

Module: Saturn 2000.40
Saturn GC/MS Workstation (Build 7)) (Demo) Wersion 5.1

Module Software Version: FFOE

Module Option Eeys: ET CI 5I& M&5/M=
Setpoints

Trap Temperature: 160 degrees C

Manifold Temperature: 40 degrees C

Transfer Line Temperature: ZE0D degrees C

Filament Number: 1

Axial Modulation Voltage: 2.7 wolts
bAir/Mater Check

Last Checked: THLESRE S:14 AM

Air Lewel Test Result: 0K

Water Lewel Test Result: 0K

Maz= Z28 Peak Width: 0.6 m/=

Ma==z 19 to Mass 15 Patio: 17.1%

Total Ton Count: 476 counts
Integrator EZero Set

Last Executed: TSRSPE 284 PH

Integrator Zero Set Result: O

LAC Zetpoint: 144 DACs

Average Counts: 0.5 counts
Electron Multiplier Zet

105 Gain Last Executed: ?L7598 302 PH

105 Gain Value Set Result: 0K

108 Gain Walue: 1400 wolts

h ri 1 Ind -1 IT=1 1 rS i - D9 -0 TIN

Preparing a GC/MS Acquisition Method

Creating a New Method
You may build and edit GC/MS Methods in the Method Builder application. To

begin this process, click on the Method Builder button ﬂé@ in the Toolbar.

The following dialog box will appear. Choose Create a New Method File and
click OK.

Create/Open Method File EI

Select a method file action

{* Create a Mew Method File
" Open an Existing Method File Cancel

[ Do not display this dialog at startup

Choose Instrument 1 and click Next in the Select Configuration window.
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Preparing a GC/MS Acquisition Method
Creating a New Method

Select Configuration f'5_<|

Select an existing instrument configuration for the method or
zelect a custom configuration faor the method. Then click Mest ta
continue,

Select a Configuration Configuration Description
" Customn
bl il Address
E_ |
i+ |nstrument 1 [1 2000 40
3500 45

< Back | Mext » | Cancel

If the GC was removed from the instrument, it won't be displayed as part of
Instrument #1. Refer back to Setting Instrument Configuration for Manual
Injections earlier in this tutorial section to reconfigure the GC as part of the
Instrument.

Select detectors for post-run processing [z|

Select the detectar(s] for which you want to add post-run
procezszing bo the method. Then click Mest to continue.

Detector Modules
2000 Mazs Spec at address 40

,_I'_ I:l I‘I

GC at addrezs 45

Select All

¢ Back | Mext » | Cancel

Select only 2000 Mass Spec as the detector and click Next.

NOTE: If you were to acquire data with a standard GC detector such as an FID,
PFPD, or ECD, you would select the GC detector module here.
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X

Create sections for post-run processing
Far the following module: {2000 at address 40

Select the channel(z] to Select the Pozt-Run
process: procezses o perform;

[w|Channel 1=t5 Data dar

[w]kS Data Handling

Select Al

¢ Back | Pt > | Cancel

Select only “Channel 1=MS Data” and MS Data Handling for this tutorial, then
click Next.

NOTE: The MS Data Handling section would be added to perform post-run
processing of data files, including Quantitation and automated generation of
Custom Reports.

Confirm configuration E|

Added configuration

To be added to method
—J- 2000 - Address 40

2000 Control
2 Channel 1=M5 Data Click Firish to add the module contral
M5 Data Handing and/or pogt-iun proceszing to the
method.
—|- 3800 - Address 45
2300 Control ou may click Back to go back and

change any configuration information,

¢ Back | Finizh | Cancel

The Confirm Configuration dialog shows that you will create the new method
with sections for 3800 GC control and 2000 MS control.
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Preparing a GC/MS Acquisition Method
Creating a New Method

Now click Finish and the Method Builder dialog box will open with a directory
tree on the left side showing an outline of the sections available for editing.

{5 Method Builder - [Method1*]

File Edit Yiew ‘Window Help

3| WS BRIE - ex]E 8
» M| | B 8| m|s(m
= é ethd Mates Location:  |[Method File Not Saved)
= 2000 Mass Spec - Address 40 Created:

=T 2000 Mass Spec Contral »
™ MS Method Editor Madifiec:
=T Channel 1=M5 Data Size: 16379 bytes

= E 1 Data Handing Method File Attributes

k=) alculations Setup
=] Carnpound Table O Read-only O Hidden
k2| Results Treat 13 . .
H EI TR Ad:::s:4!;ea men O Archive [ Requires Password on Save
=¥ 3800 GC Cortrol

5 Aukosampler Revision Histany:

iFl Sa_mple Eeliveiy [Nao Revision Hiztary)

iFl Injeckor

Lt

F| Flow/Pressure
Fl Column Cven
Deteckor

= ) Qutput

% | Data Acquisition

Lt

Lt

Editing the Data Handling section will be discussed later in this manual in the
Quantitation tutorial. Before you begin editing the method, use the menu
command File >Save As to save the method to the name Coltestl.mth. Enter
the name Coltestl in the file name field and click Save.

Save Method File As 3

Save jn: |lf} M5 T utarials ﬂ =5 E5-
purgb.mth
Fleneme

Save a3 type: |Methods [*.mth] ﬂ Cancel

Recent Files »

L
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Editing the Method
Selecting and Editing the MS Method Section

You are now ready to edit the method so that you can acquire a data file with the
Column Test Mix sample. Notice that as you highlight different items in the
Method Directory, different screens appear in the right section of the window.

{5 Method Builder - [Coltest.mth*]

File Edit  Yiew Window Help

== 12 el o N S e S =l
IR VRN = s
I Coltest, mtb™
Y Method Nates Detector |2DDD hisesbpes Addess: ot Z

Detectar Control Parameters

] Eetec:lor Control Parameters
= E Channel 1=M5 Data [ M5 Method Editar
= g 145 Data Handling
L=} Calculations Setup
L=} Compound Table
L] Results Treatment
=1 ) 3800 GC - Address 44
=¥ 3800 GC Control
P futosampler
Sample Delivery Last Modified: Manday, June 29, 1938 132200
Injectar
FlowPressure
Colurmn Oven
Detector
= | Qukput
% | Data Acquisition

b

Under the Method Directory item 2000 Mass Spec Control, click on the item MS
Method Editor. The display on the right will now show the MS method.

Note that you may click and drag on the splitter bar separating the Method
Directory from the Method Display and adjust the position so that the entire MS
Method is visible on the screen. Alternatively you may click on the Show/Hide

Method Directory button IEl_EI in the Method Builder toolbar to hide the Method
Directory. The top area of the method screen shows a table of segments for the
acquisition.

[E5 Method Builder, - [Coltest1.mth]

F\Ie Edit  Wiew ‘Window Help
BEE Bl@E ceex]] 82
4/ 4[> [p1] @8 & ==

Start End '!"D" :igh lonization lon =
ass ass Mode Preparation ||

(min.) | Wmind | roly | miz)

FIL/MUL DELAY | oof 200 Sl Hone

E50 EI Auto

Segment Description

hd Mone

40

Lﬂ‘h|u|!\.\ -

Add

Insert | Delete | Defaults | Restare ‘ Special Applications ‘

The default table for a new MS section consists of two segments. The first
segment is a Filament/Multiplier Delay segment for the first three minutes
(lonization Mode = None). This segment will be acquired with the filament and
multiplier turned off to protect the instrument until after the elution of the solvent
peak.

The second default segment from 3.00 to 10.00 minutes is Electron lonization
with Automatic Gain Control (El Auto) to acquire MS data over the m/z range 40-
650. This is the standard ionization mode for full-scan El acquisitions. If you
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Preparing a GC/MS Acquisition Method
Editing the Method

highlight a cell in Segment 2 of the Segment Table, you will see additional tab
dialogs for Segment Setpoints and lonization Mode.

Low High P -

P Start End lonization lon —

Segment Description [min_] [min_] :'r‘n‘j'sz:; :':naj.?] Mode Preparation __|

1 |FIL/MUL DEL&Y 40 S8l Mone k4 Hone

2 3.00 10.00 40 B0 El Auta w [Mone -
3 - -
4 - -

5 i |-

Add | Inzert | Delete | Defaults | Restare | Special Applications. .. |

Segment Setpoints ] lonization Mode - E| Auta |

Gean Time: 1.DD_|::| seconds/scan Count Threshald: 1_|::| counts

[3 uScang]

Multiplier Dffzet: ,TJ +- volts HessDoicet e | LA

Cal Gas [
Emiszion Current: 'ID_|::| amps

Restore |

Examine the parameters which may be adjusted in the Segment Setpoints
dialog but do not change them at this time. Click on the tab dialog lonization
Mode - El Auto to see the parameters that may be adjusted there. If you would
like more details on the adjustment of these parameters, go to the section
Editing an MS Method in the MSWS Software Reference Manual.

To prepare the MS section of the method for acquiring the Column Test Mix
sample, change the end time for Segment 1 by highlighting the End (min.) cell
and entering 4.00. Then highlight the Segment Description cell for Segment 2
and type in “coltest”. Change the end time for Segment 2 to 19 minutes, and then
change the m/z range to 40-350. Now the screen should look like the following:
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Low High o e -

F— Start End lonization lon —

etz Dz [min.] [min.] :':na‘fs;; ::‘n?zs] Mode Preparation __|

1 |FIL/MUL DELAY 0.00 ) Sl M one bl Hone

2 |coltest | 4.00 19.00 40 350/ El Auto * [Maone -
3 - w
4 - -

5 - |-

Add | Ingert | Delete ‘ Defaults | Restore ‘ Special Applications...

Segment Setpaints ] lonization Mode - El Auta |

Sean Time: EI.ED_IZ:I zeconds/scan Count Threshold: ‘I_IZ:I counts

[2 uScang]
Multiplier ffset. [ 0-] +/-valts Mass Defect 0= mmu/100u
CalGaz [
E mizzion Curent: 'ID_IZ:I uamps
Defaults Restore |
Segment Setpoints | lonization Mode - El Auta ;
. lonization lonization : =
Ln?mT;ss HIEE::.::?SS Storage Time Factor Target TIC: 2DDDDE|. counts
Level [m/z] (%] M aw. lorization Time: 250003: [BE:LTed
99 350 100 =
iz 100 249 E0 100 Prescan loniz. Time: 'IUUET usec
? 2650 299 250 100 Background Maszs: 453: m#z
4 400 38.0 100 RF Diurnp Y alue: ESD.DEI: msz
Add Insert Delete Defaults | Restore |

Selecting and Editing the GC Method Section

NOTE: This tutorial assumes that you have a 3800 GC. 3900 GC programming
is similar.

After completing your examination of the MS section of the method, click on the
Injector section of GC Control in the Method Directory. (If you have used the
Show/Hide Directory button in the toolbar to hide the Method Directory, click on
the button to make the directory appear again.)
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Preparing a GC/MS Acquisition Method
Editing the Method

ES Method Builder - [Coltest1.mth]
[ File Edit View Window Help

a2 Y %1 S e e S =

4> M| B 8| ®m(B|m

) Colkest.mth
. Methcu:l Mokes

- 2IZIIIIIZI Mass Spec - Address 40
= |:| 2000 Mass Spec Conkrol

pa g5 Method Edibor

- E Channel 1=M5 Data
- g?g Standard M5 Reports

£ Print Options

£ Resulks Format

% Chromatogram Formak

5 Compound Reports

i Calibration Block Report Format

g2 Summary Repork Format

:] MS Daka Handling

k=) Calculations Setup

k=) Compound Table

Lol Resulks Treatment

=% 3800 GC - Address 45
= 3800 GC Control

Autosampler

Sample Delivery

Injector

Flowe/Pressure

Colurmn Qven

Detectar

Oukpuk

Daka Acquisition

MO

The Injector section of the 3800 GC method will appear. The tab dialog for the
Front injector is shown by default. If your GC column is installed to the Middle or
Rear injector positions, click on the appropriate tab and modify the method so
that the injector temperature is set correctly.

Set the injector temperature to 250 °C. You may also set the Split Ratio in this
section. Click on Split Ratio tab and enter the values shown below:
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Split Ratio for Front 1177 + Front Type 1 EFC X

Time Spht State | Splht Ratio Add |
Initialf On 20 |msert |
Q.07 O Qff
0.75 On ek |

Sark

a4

e | | [P =

Colurmn Owen End Time: 1300 min

Sawve I Cancel |

Now click on the Flow/Pressure section of the Method Directory. Select the
Front, Middle, or Rear Injector, depending upon where your column is installed.
Note that the method is set up for a Type 1 Electronic Flow Control (EFC) in the
Front Injector. You may need to modify the EFC Type to match your instrument
configuration. The usual mode of acquiring data is constant flow. This can be
done by selecting On in the Constant Column Flow Mode field at the bottom of
this dialog. If you wish to use constant flow, choose a flow of 1mL/min.

Front EFC | Middle EFC | Fiear EFC |
Front EFC Type: | Type 1 (for 1079/1177 Injectors) |

Pressure Rate . .
(psi) (psiZmin) Hold [min] = Total [min]

Add
|nzert

Delete

i

(== - L - T L

— Conztant Colurn Flow Mode
Congtant Flaw: © O & On Pressure Pulze: * Mo 7 Yes

Colurnn Flaws [rol/min): Fulze Prezssure [pai];

Pulze Diuration [min):

After examining and editing the Flow/Pressure section, click on the Column
Oven section in the Method Directory. Set the Stabilization Time to 0.50 minutes
and set up the Column Temperature Program Table as shown next.
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Starting the Acquisition
Activating the GC/MS Method

Column Oven Coolant; ¢ On @ Of

Enable Caolant at [C]:
Coolant Timeout (min): | 20.00-
Stabilization Time [mink

Temp [C] Rate Hold [min] = Total [min]

[C/min])
40 200 200 Add
140 10.0 0.00 12.00
260 20.0 1.00 19.00 Q

[==R i - B LW TR LS ]

You have now completed the examination and editing of the method
Coltestl.mth. To Save the method use the pull-down menu File >Save. After the
method has been saved exit the Method Builder with the menu command File
>EXxit or click on the X button in the upper right corner of the Method Builder
window.

Starting the Acquisition

Activating the GC/MS Method

If System Control is not open, start the application from the Workstation Toolbar.
If System Control application opens the Configuration window, select 1:Varian
GC/MS #1 from the Instrument menu.

=1 System Control - Configuration

File g = Windows  Help

| |68 OnoFie

v Configuration alt+c

Remove Module Mames., .,
Restore Disabled Warnings. ..

Setup Ethernet Cammunications
Setup ADC Board If0 Ports
Setup COMM Ports

Use the menu command File >Activate Method to display the file selection
dialog. Highlight the method Coltestl.mth and click Open. The GC and MS
portions of the method will be downloaded to the instrument.
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Activate a System Control Method File @

Look in: |ﬁ methods j &= =5 ER-

265_s15.mth
calibration. mkh

Fﬁ Coltestl . mkh

File narne: |En|test1 .rth

Files af type: |Meth.:.ds [*.rrith) j Cancel

Recent Files »

1

Starting the GC/MS Run

Although you could construct a Sample List and run several samples in
Automation, for this tutorial you will learn how to quickly run one sample at a
time. When you see the 2000 module come into the Ready state. Click on the
Inject >Inject Single Sample option.

&/ System Control - Yarian GC/MS #1 - Ready

File Edit BiiEEs Automation Recalculate  Instrument  Windows  Help

v S| Enlen

td anual Caontrol | Auta Tune | Temperatures |

The Instrument 1 Parameters dialog box should appear. Enter your name or
initials in the Operator field and Click the OK button.

Instrument 1 Parameters

Ihztrument: |EET

Operatar: |

Ready File: |
b ax Errars: |0

[+ Prarmpt on Automation Start?

] | Cancel |
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Starting the Acquisition
Starting the GC/MS Run

The Inject Single Sample dialog should appear.

Inject Single Sample E

MultiChannel

al. .| Injection . Amount Std | Unid Peak cicn e
Sample Name Sample Type level Inj. Notes AutoLink {15. N only) Eatias Multiplier Divisor MultiStandard

colurin test ‘Anal_usws > - 1 none | nane | 1 | i} | 1 1 nane_
| »

Inject the Sample using the Method:

1E:\VananW’S\mathods\CoItesﬂ _mitk] Browse... Defauls..

= : bt

Cancel Data Files... | Recalclist...

The active method is displayed in the field Inject the Sample using the Method.
Type in a name for your sample in the Sample Name field. Here we have just
chosen the name column test. After typing the name, you can activate the Data
Files button by clicking in any other field. Click on the Data Files.... button to
open the Data File Generation dialog.

Data File Generation &|

Specify the names for Data Files generated by detectar modules ugsing thiz S amplelist.
Mumberz will be appended to file names If the file already existz. Do not include the file
extension in the D ata File name.

Dhirectary for Data Files Drata File namesz
= &\ sz
[=r wariarmws
i E xample:
Sample 1

IJze the following sumbols to enter the
cormezponding vanable data to the file

name.
Zz= Sample D
i = Injection number
Zd= Date
Mew Folder... | %m = Detector Module name
&b = Injection Time
%h = Method Mame
Difives: %o = Operator Mame
: Zn = Instrument Mame
= o Horse Feathers ﬂ

k. | Cancel

In this dialog, you can choose a directory where you want to save the data file
and select the symbols for the labels you want to be added as extensions to the
file name.

After you making the file name selections, click the Inject button in the lower left
of the dialog. Make sure the 2000 MS Module screen is shown (not the GC
Module). Verify in the Control and Status area that the 2000 status is “Ready”
and “No Faults”.
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m 2000.40 - Ready

b anwal Contral | Auta Tune |

Contral and Status

Riuntime: 0.00 mir. Start Acquisition
Endine] 170 i
& Ready

& Mo Faultz

You may also use the Windows menu to check the status of the GC module as
well. While the GC injector and column temperatures are being adjusted to those
set in the method, the GC module status will be “Equilibrating”.

Windows Myl

Show Madule Windoves

Shiowe Sbamation Windows

arrange Icons

Imstrurnent 1 Skaktus
Message Log

v 200040 - Ready
3G00,45 - Equilibrating

When the GC has equilibrated and stabilized, the Status Indicator in the System
Control Toolbar should read Waiting for Injection of Sample. Choose the
option Chromatogram Only for the display.

= System Control - Varian GC/MS #1 - Waiting for Injection of Sample

File Edit Inmject Automation Recalculate Instrument  Windows Help

[]68| Bicotest.n o] Blen| | VeI %] ul>|m]

u 2000.40 - Ready

b anual Contral | Auto Tune | Temperatures | Diagnostics | Shutdown | Acquisition

Contral and Status M5 Method Operating Conditions
Runtime: 0.00 min. Start Acquisition Diata File: CRETED
Endtime: | 10.00 min.

2ee Scan Mumber: 0
@ Ready Segment #: 1 FIL/MUL DE L&Y
& NoFaults Scan Mode: Mone Fange: 0-0 lan Tirme: 0

lonFrep.:  Mone .

Hide Keppad | ([t e lon Count: 0

Injecting 1 puL of the Column Test Mixture

Rinse a 10 pL syringe in hexane and expel air bubbles by pumping the syringe
plunger up and down several times. Pull the syringe up to the 1.0uL mark to
create an upper air gap. Place the needle in the Column Test Mix solution and
draw the plunger up to the 2.0 uL mark. Finally, remove the syringe from the
solution and draw the plunger up a further 1.0 pL. You can now see exactly how
much sample solution is in the syringe. There should be approximately 1.0 pL of
air above the sample and 1.0 pL of sample in the barrel of the syringe.
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Starting the Acquisition
Monitoring Data Acquisition in Progress from System Control

The syringe needle should be left in the injector for 2-3 seconds before
depressing the plunger. Inject the sample using an even, consistent injection
speed. The optimum speed is about 1 pL/second. As soon as the automatic start
switch on the GC injector is depressed, the acquisition will start and you will
observe the acquisition of the data file column test.sms has begun.

Monitoring Data Acquisition in Progress from System
Control

The MS method has specified a 4.00 minute Filament/Multiplier Delay, so,
although the chromatogram appears in the display window, there are no peaks
observed at first.

= System Control - Varian GC/MS #1 - Running

File Edit Inject Automation Recalculate Instrument Windows Help

| |Ei"| B8 Coltest1.mth >| |U|U|E | | | |||| |.| Running

| | | | | Acquisition

Control and Status M5 Method Operating Conditions

Runtirne: 0.43 min Data File: column test. S5
Endtime: | 10,00 rrir. l:l

) Scan Number: 29
& Running Segment #: 1 FIL/MUL DELAY
@ MoFauls Scan Mode: None Range: 0-0 lan Time: 0

lonFrep.:  Mone .
Hide Keypad | |Ehr0matogram Orly j lon Count: 0

4| |5 11| B8] 4| M

nCountsd RIC All column test. SMS i~
404 3

a0 =

w]

minutes | -

Examine the features of the 2000 Module during the initial segment. Note that the
Status Indicator in System Control now indicates Running. In the Control and
Status region, note the progress of the Runtime indicator. In the MS Method
region, note the information associated with Segment 1. Now observe the Data
File name, Scan Number, lon Time, and lon Count in the Operating Conditions
region. Click on the Hide Keypad button to get a full-screen display of the
chromatogram. Click on the Show Keypad button to display the keypad again.
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=/ System Control - Varian GC/MS #1 - Running

File Edit Inject Automation Recalculate Instrument  Windows Help

| |Ei"| 55 Coliestl mth >| ‘H|U|E | | | ‘||| |.|Running

u 2000.40 - Running 14.51 min.

| | | | | Acquisition
Control and Status 15 Method Operating Conditions
Runtime: 1451 min. Data File: columnn test. SMS
Endtime: | 19.00 min. l:l
X Scan Mumber: 1644
& Running Segment #: 2 coltest
© MoFaults Scan Mode: EI -Auto Range: 40 - 350 lon Time: 25000
lonPrep:  Mone .
Hide K.eypad | |Ehl0matogram Only ﬂ lem EEi 21
\ NI ERE A
kCounts] RIC All column test. SMS B
753 3
A = =
] P
257 E
0 =
25 50 75 100 12,5 15.0 15y
minutes -

When the Runtime reaches 4.0 minutes, Segment 2 will be downloaded and
acquisition will switch to EI-Auto mode. Again note the information displayed in
the MS Method and Operating Conditions regions. Move the mouse over the
buttons in the display toolbars and examine the options available. Choose the

Time Select button in the Chromatogram toolbar. This button allows you to
display the mass spectrum of a particular peak in the chromatogram. You may
also click and drag in the chromatogram display to expand a given area for
careful examination.

You may look at both the Spectrum and Chromatogram by selecting that option
from the drop-down list box.

| Hide Keypad | |S|:|E|:trum Only j
Spectrurmn Only
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Starting the Acquisition
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& System Control - Varian GC/MS #1 - Running

File Edit Inject Automation Recalculate Instrument  Windows Help

‘ |@| 55 Coltestt mth >| |U|U|E | | ‘ ||I| ‘.| Running

s 2000.40 - Running 10.21 min.

| | | | | Acquisition
Cantral and Status MS Methad Operating Conditions
IRuones U0 i Data File: column testi SMS
Encie | 1900 i [ |
Secan Number: 1071
@ Running Segment #: 2 caltest
O Melals Scan Mode: El -futo Range: 40- 350 lon Time: 25000
lonPrep:  Mone .
REELCRER R W S pectum and Chromatogran lon Cournt: 3563
| 4| #l6] & 1] = B A
Scan Humber, 1072, Time, 10214 min. Base Peak: 41, Base Amount 343 _
RIC: 3467, lon Range: 40 - 350 miz lon: 25000 us, Segment: 2, Channel: 1
R 1 &7
Coum:: o o 4
E 133 3
SaE Dok o pa|
1009 3 ‘ 79 g5 151 3
E 31 21
e will 1l I|_| L m fu s y
b 1do 1o P 280 300 _ 380
Acquired Range  miz|
el - B8 A
kCounts | RIC All column testdD1.2ME i
g .
261 1
L —— _
T T T T T T T
248 8.0 75 10.0 125 15.0 17.5
minutes | -

Monitoring the Acquisition in Progress from MS Data
Review

Viewing the Chromatogram

The last button on the right of the Chromatogram toolbar in System Control

n
opens MS Data Review m" . When this option is chosen the MS Data Review
application opens and the file currently being acquired can be displayed and
used for qualitative analysis. Click on this button now to open the Plot
Chromatograms and Spectra view of MS Data Review.

NOTE: The System Control application will remain open and accessible while
you are viewing data in MS Data Review. You can return at any time to System
Control by Restoring its minimized display from the Windows Taskbar or by
clicking <Alt +Tab> on the keyboard until System Control is selected.

You will see that the Chromatogram display is set for the full time length of the
current method but that only the first portion of the run has been completed. The
display is updated every few seconds with additional scans.
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11 MS Data Review - [Plot Chromatograms and Spectra]

"] File Chromatogram Spectrum  Spectrum List  Search Integrate FPreferences View ‘Window Help _ &8 x

& | [ WE =& @

B ATS [ooroas || 4] 4 ISP
Ejg kCounts| TIC column test, SMS 2000 CENTROID RAW =
O ar b ]
EEU
3 col
G oe
0 bel ] ]
[ Dal 75 b

25| ]

IRData 1 1
Ligia's ] ]
) Manual — M -y .
- MCDak o ]
) method p ]

MSGLE
i E e 25 & 75 10.0 15 8.0

B St @ m Segrment 2 \
4 | 3 =) > Scans 151 at6 711 1043 1378 17haba

ciVarianWs | Pecents LI _LL] °F [LLE s ‘s -

75
minutes

Displaying Mass Spectra Peaks of Interest

As you did in the Acquisition dialog in System Control, click on a peak of interest
to display the mass spectrum. The MS Data Review spectrum display appears
with its own toolbar for user adjustments.

&1l MS Data Review - [Plot Chromatograms and Spectra] E‘@@
T Flle Chromatogram  Spectrum  Spectrumilist  Search Integrate Preferences Wiew Windaw Help - 8 X
p=3 ik o= NIST |[ei= o,
=& | iR FIEE £ @
o [oremmcme 1) af selo] otltal b of - Al B adla
%iﬂ KCounts] TIC colupnn testd01.SMS 2000 CENTROID RAW -
EX:U 754 3
3 col ] ]
3 coh 3 ]
O Del @ s
[ Del 1 1
[& Del 257 2
[& Del E 5
[ nev [— 4
3 pur T T T T T T
ER 25 a0 78 100 1248 1580 175
5 minutes
o T Seqrt2 |
! Scans 181 s 711 1043 1304
EES
E LT Tl ofF DL s8] tons:] |-
[3 test
%vnl- A I I S e - A A
wol e —
[ vl Spectum 1A -
3 vol BF 55 (238=100%) calumn testl01.sms 0767 min. Sean: 1145 Merged lon: 25000 us RIC: 3786
X =
+1 = Diosin [ Count] e
+-[5 EPDatz 250 B
# [ Ewarph k| el
[ IRData 2007 o 1
) Ligis's t ER L 150
+-[5 Manual Iy 150 — |
+I [ MCDat | E e N
5 methed 1007 : . E
[5) MSGLC 3 5 3 151
# (5 MSTute 50 ® P E
B s @ Ll T3
< | > LU0 > 1
= = = - f b “do 1o 200 o 5o 0
c\VarianWs | Recent> Acquired Range  miz|

Performing Library Searches

Now that a spectrum has been selected, you can library search it by selecting
Search >Library Search a Spectrum >1A in the MS Data Review menu. You
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can quickly Library Search other spectra by holding down the ‘L’ key on the
keyboard while clicking on a peak in the displayed plot.

You can examine and print library search results during data file acquisition. All
of the library searching and other Qualitative Identification procedures possible
within MS Data Review are discussed in the tutorial “Qualitative Analysis of
GC/MS Data”.

Retention Times for Analytes in the Column Test Mix
Sample
If you wish to perform further qualitative analysis on this data file, you may open

it again with MS Data Review at a later time. The components of the Column test
mix and their approximate retention times are shown below.

Compound Retention (min)
Decane 9.063
1-Octanol 10.408
Undecane 10.849
Nonanal 10.966
Phenol, 2,6-dimethyl- 11.074
Quinoline, 1,2,3,4-tetrahydro- 11.457
Benzenamine, 2,6-dimethyl- 12.167
Decanoic acid, methyl ester 14.117
Undecanoic acid methyl ester 15.183
Cyclohexanamine, N-cyclohexyl- [ 15.275
Dodecanoic acid, methyl ester 16.025
Benzene, hexachloro- 17.667

Setting Instrument Configuration for Automated Injections

Configuring the Instrument

Details on Configuration setup are available in the 2000 Operational Manual. A
portion of that information is given here. Before you configure your instrument
make sure that required instrument modules are enabled: right click to the right
side of the method Quick Link button in the Workstation Toolbar and select
Enable/Disable Instrument Modules.
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Enable/Disable Instrument Modules

Instrument Modules currently enabled Instrument Modules currently dizabled
Select instrument modules you wish to disable. Select instrument modules you wish to enable.

2000 Mazs Spec 2002 Micro-GC

3400 GC 2003 Micro-GC

3600 GC i 33-L GC

3800GE >Disable | 4300 Micra GC

3900 GC

4000 Mazz Spec

800 Interface Box

8200 AutaS ampler

ADC Board

CombiPAL AutaS ampler

<<Enable<<

Cancel

If for example you have a 3800 GC and a Combi PAL AutoSampler, enable the
3800 GC and the Combi PAL AutoSampler. (For users who have a CP-
8400/8410 AutoSampler, the autosampler is controlled and displayed through the
3800 or 3900 Status and Control screen. Thus, only the GC needs to be
enabled.) When the desired configuration is enabled, click on OK and open
System Control.

b1 System Control - Configuration

File Instrument  Windows Help

| |Ei"| (Mo File | |U|U|J |
Instrument 1: ¥arian GCMS #1
Operatar:
Mo Module Caonfigured for this Instrument

AutoStart Module

Instrument 1 Parameters... |

fuailable PAL 2000 3800
Madules ]}
24 40 45:pilotd

Instrument 1 Jun 17 08:17:26 === System Control Started

If the instrument has not been previously configured, the 2000, 3800 or 3900
GC, and the Combi PAL AutoSampler (if it exists in your system) will appear at
the bottom of this screen in the “Available Modules” section of the window. Use
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the mouse to click and drag the icons into the center of the screen. If the

Combi PAL icon is present, drag it into the AutoStart Module. The 2000 and
3800 icons go anywhere to the right of the box, but not in the AutoStart Module
box.

b=l System Control - Configuration

File: Instrument  ‘Windows Help

8| Ororre |5 Eile| &] pe|f %] > [m|

Instrument 1: Warian GCIME #1
Operatar:
Mot Ready

AutoStart Module

PAL
Iﬂimﬁ =l 2000
45:pilot9 m

24 40

Instrument 1 Parameters...

Availahle
Modules

Instrument 1 : Jun 17 08:32:06 Locking CombiPAL

NOTE: If an 8400/8410 AutoSampler is attached to a GC, the GC module should
be placed in the AutoStart Module.

Once the modules are in place you are ready to proceed.

The AutoSampler is controlled by the parameters set in the Method, which can
be opened by clicking on the Method button in the system control screen.
Clicking on the AutoSampler section in the Method Directory
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ES Method Builder - [volatile.mth]
(Y Fle Edit view window Help

al o=l = i 1 T

| M

<> [l B = B(S|m

" volatile.mth

Method Mokes

y CombiPAL AutoSampler Control - Address 24
i% Zonfiguration
- E 2000 Mass Spec - Address 40
- E 2000 Mass Spec Conkral
T1 Ms Method Editor
-, 3800 GC - Address 45
- ¥ 3800 GC Control
¥ | Autosampler
Sample Delivery
Injector
Flow/Pressure
Colurmn Oven
Detectar
Cukpuk
Data Acquisition

B B B

Clicking on the Configuration section will give you a screen similar to the
following.

Injection Made: -
Required Seringe: |10 ol Liquid
Read Bar Codes: |Mewver

L fle ]«

Pre-lnj Wazhes Solvent 1: IDi
Pre-lnj Washes Solvent 22 |0
Pre-ln) Sample Flushes: IEIi
Sample Fluzh Yalume Pet:
Yial Penetration Depth Pet: |E|57
Plunger Fill Speed: |2.000 ul’sec
Fil Stokes [0
Yiscosity Delay, |0.300 sec
AirYolume Below Sample; IW
Injectar: | Front -
Fre-njection Delay: W
Plunger Inject Speed; |5.000 ul/sec
Fost Injection Delay: W
Pist-lrj W ashes Saolvent 1: |0
Post-Inj Washes Solvent 2: IEIi
GC Cycle Time [for Prep Ahead): W
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This screen shows parameters for a Combi PAL injection, which can be modified
according to the specific applications. Once having the injection parameters set,
save the method and open the System Control application. If you are in the
Configuration mode, select the Instrument menu and click on 1: Varian
GC/MS #1 to open the modules control windows.

IEG = wWindows  Help

1: Warian GC/MS #1 alk+1

; v Configuration alk+c
Remove Module Names. ..
Reskore Disabled Warnings. ..

Setup Ethernet Cormmunications
Setup ADC Board I/ Ports
Setup COMM Ports

*4% Demo Modules *++
200 Interface Box
D Board

3200 AutoSampler
3800 G

3400

3600 GC

CombiPAL AukoSampler
4000 Mass Spec

Activate the method that you are going to use for the AutoSampler, GC and MS
using the menu command File >Activate, select the method and then click
Open.
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Creating the Sample List

Use the menu command File >New Sample List in System Control to create a
Sample List.

"2 System Control - Varian GC/MS #1

Edit Inject Automation Recalculate

Activate Method, .,
Upload Active Method From Madules., .,

Mew Samplelist, ..
Cpen Samplelist, ..

Mew RecalcList. ..
Open RecalcList. .

Mew Sequencelist, ..
Open Sequencelist. ..

Prink
Prinker Setup...

v Remember Last Open Files

Exit

A file selection dialog will be displayed. Type the name “automation” in the File
Name field and click on Save.
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Create a New System Control Samplelist File

PX

Save it ||.ﬂ W ariariw'S ﬂ = B3

() 1200sys [CTIEPData [CIMsELoE [ Swstem
[Cy40005ervice [ Examples [CSIMSTutorials [ UserPrL
[C3140005ys [C)IRData [Ch5aksys [5)WaDataFiles
ICchromExamples 15 Ligia's Files [Ch5C0ata P SINGLEL,SMP
[Cydata [CIMCData [C5ervice @manual.smp
|- Dioxin Data ICmethods ChsvsLoa P UNTITLED. StP
< |

File name: |autu:umatiu:un Save

Save as bype: | SampleLists [* smp) ﬂ Cancel

I,

Recent Filez »

The following screen will be displayed.

B CombiPAL Samplel ist: automation.smp

Injection
Notes

Injection Auton |

AutoLink | Injection Mode Tray Yial Volume Routir add
Trayl 1 1.00 nong inseit

Fill Down
Add Lines. .
Detaults. .

Cal. =
Sample Hame Sample Type level Inj.

1 IDEfauIl Sample Ainalysis

S2
3

1 hore none  |Automatic

4

m

-~

)

L]
AR AN N RN ]
dj4]d]a]aj4]4]ea]4

-
-
-
-
-
-
-
-
-

1}

-

W
Begin J | . I [iata Files FiecalcList

-

Add the samples you wish to run to this list. Type in sample hame and vial
position information for your samples. Use the pull down arrow to select Analysis
under Sample Type.
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M CombiPAL Samplelist: automation.smp

Sample Name Inj. In,!ﬁ::::n AutoLink | Injection Mode Tray Vial I:;-':ﬁ:::" HA‘:::: Add
1 Isampla1 I 1 nohe none Automatic - |Trapyl = 1 1.00 hol | "
— — _ nserl

2 sample 2 1 none none Automatic > |Trayl = 2 1.00 ol =
3 sample 3 1 none none Automatic - |[Trapl = 3 1.00 ol Delete
1 17| 7| I Fill Dgwn
5 = =
6 = = Add Lines..
Y 7] 1] S Defaults...
4 el = I

| 9 | =/ =] -

< \ [

Eegin | | | Data Files... | RecalcList...

To start automation, click on the Begin button in the bottom left corner. The
autosampler will inject the sample contained in vial position 1, followed by the
samples in positions 2 and 3.
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Analyzing GC/MS Data

Qualitative analysis to identify compounds present in a data file is one of the
most common exercises performed by a GC/MS user. This tutorial will show you
some of the basic operations that can be performed with the 2000 software to
assist you in this task. The data file you will use for this exercise is found in the
directory C:\VarianWS\MSTutorials. The files in this directory are also used in the
tutorial Quantitative Analysis of GC/MS Data.

This tutorial is designed to run with the data file 80_ng.sms and the user library
tutorial.lbr. The data files are extracts from chromatograms for semivolatile
compounds run by split injection on the 2000 GC/MS.

Demonstration Files

The following extracted data files are present in the directory

C:\VarianWS\MSTutorials:

10_ng.sms 80_ng.sms
20_ng.sms 120_ng.sms
40_ng.sms 160_ng.sms

50ng_ccc.sms 200_ng.sms

The files contain data on the following nine analytes.

Compound Retention Time(min)
2,4-Dimethylphenol 7.32
bis(2-Chloroethoxy)methane 7.61
Benzoic acid 7.67
2,4-Dichlorophenol 7.75
1,2,4-Trichlorobenzene 7.98
Naphthalene-d8 (Internal Standard) 8.07
Naphthalene 8.13
4-Chloroaniline 8.48
Hexachlorobutadiene 8.72

This set of compounds has been chosen to illustrate the principles of GC/MS
gualitative identification as applied to real analytical results. For example,
benzoic acid coelutes with bis(2-Chloroethoxy)methane and is poorly focused
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(because the DB-5 column used in the analysis is inappropriate for free acids).
We will demonstrate in the tutorials how to deal with coeluting peaks to obtain
clean mass spectra for library searching.

The concentration of the internal standard compound (naphthalene-d8) is
40 ng/pL in all data files, whereas the concentrations of the other analytes is
indicated by the data file name.

To assist in qualitative identification of compounds in the data files, use the user
library file, Tutorial.lbr, which is located in the directory C:\NISTO2\MSSEARCH.

Displaying a Data File

Open the MS Data Review application by clicking the MS Data Review button

m on the MS Workstation Toolbar. The Plot Chromatograms and Spectra
window will appear on the screen. Select the C:\VarianWS\MSTutorial directory.
Select the file 80_ng.sms and click to open it.

{#IMS Data Review - [Plot Chromatograms and Spectra] - | Dlil

| File Chromatogram  Spectrum  Spectrum List  Search  Integrate  Preferences View  Window Help _|ﬁ'|5|
Qe ] | DT EESY | @

ri=E » 7k

----- [@ 10_NG.5ME | | Descriptars for I Il O - s I e == I P e

..... @120NGSY |4, Tic ]

N % oo [ 24Dichiero
_____ E PURGEB 5| ™ 1.2,4-Trichle
..... [§ NEWINTEF ™ Maphthalens 1
..... [ MEWINTEF i Naphthalsn ]
..... [ 10_NG.MS A 4-Chloroanil In 0.50_:

----- E| 1BU_NG-5'*: ¥ Chare 1 (1] MCounte] © i BD_NG.SMSL;;DDD CENTROID RAWY -
""" % gga“ﬁésg"h: i 2.4 Dimethy 1 = ]
""" M A bis(2-Chloron =~ ]
""" 3 40_NG.5M " Benzaic aci ]

075

7.979 min
8.473 min

8.724 min

7.754 min

..... [ 120_NG.ME ™ Hexachlorot
----- [ 160 NGME [ Unknowns,
----- [ 20_NGMS
----- [3 200_NG.ME ]
----- (3 40_NGMS 0.257
----- [3 BONG_CCC. E
----- [§ BO_MG.MS ]
----- [3 PURGEE.M :J
-5 Backup 0.0
[-[(=) Cormupt 1 . """"'I""""'|""""'|""'T
----- [ SatSys F25 7THED FF5  BO0D 825  BAD G5
-5 SCData minutes

----- (=) security
548

- Service _l;l Scans 537 556 574 3 11 £30
H— < ol if o piges tens[ -

7.608 min

O e
T =HTH

Notice that there are two toolbars in this display. The one on top is referred to as
the MS Data Review toolbar. The lower toolbar is called the Chromatogram
toolbar. If you are not yet familiar with the options in the Chromatogram toolbar,
explore some of these features by holding the mouse cursor over each button
and observinr the tool-tip descriptions. You can select to show/hide the gain

control \'I'I and/or the acquisition segments by right-clicking in the
chromatogram plot and choosing Chromatogram Plot Preferences. The
Chromatogram Plot Preferences dialog opens where you can check/uncheck
Show Gain Control and Show Acquisition Segments. Explore the other plot
options that you can control in this dialog. Select Zoom Chromatogram as the
Click and Drag Action and expand a portion of the chromatogram by clicking and
dragging with the mouse. Place the cursor on each axis (you will see that the
cursor symbol becomes a double arrow) and double click to restore the full scale
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on each axis. You can use the Full Scale button il to restore the full scale on
both axis.

Choosing a Mass Spectrum

Click on the first peak in the chromatogram. The mass spectrum of the scan you
selected is now displayed along with the chromatogram.

#MS Data Review - [Plot Chromatograms and Spectra] = IEIIﬂ
T Fle  Chromatogram  Speckrum  SpectrumList  Search  Integrate Preferences Wiew  Window Help =181 x|
S87 HARE YrEC| e

llul.

----- [3 10_NG.5MZa | | Descriptors for _I | | 4' r_’l _J _J | | |

----- 3 120 NG5k A TIC

""" % e Prthen 1 ff MCountsy = TICS0_NG. g D000 CENTRQID Rav B
""" LGN % 24 Dimethy . :
----- 3 200 NGSk | !

_____ E A big[2-Chloros
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Background Correction

Background correction is a technique used to remove unwanted chemical
background ions from a target spectrum to ensure that a more accurate Library
Search can be run. Background points can be selected either manually or
automatically; both procedures are accessible from the MS Data Review
Window. First, make sure that Background Correct Spectra option is turned
“ON” under the Spectrum menu in the MS Data Review window.

i1l M5 Data Review - [Plot Chromatograms and Spectra]

T| File Chromatogram | Speckrumn  Spectrum List  Search  Integrate Prefere

[ﬁ é Eﬂ E Library Search Active Speckrurm, .. t 1
Target List Search Ackive Spectrum, .
_
_____ E a0 b Edit Active Speckrur, .. .}'

..... 3 200 Centraoid etive Speckrun, ..

""" E! ;gr—qr; Set Single Click Ackion

_____ E a0 Set Click and Drag Action
= Sek Yertical Scale

_____ E an Set Mass Range

_____ [3 NEW Sek Spectrum Display

""" Backgro Carre

""" [3 120t all Plats Off ‘

SHE 3
SEIS |
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Alternatively, you can activate the Show Background Correction Markers

button |£I in the chromatogram toolbar. Select the command Chromatogram
>Edit Background Correction in the MS Data Review menu. The Background
Correction for Plot 1 dialog opens and you can select to do a manual
background correction or an automatic one. This process was also described in
the How to Perform a Background Correction exercise earlier in this Tutorial
Manual. Select the Auto Background Correction tab for this tutorial and then
click Done.

Background Correction f

Averaging Selection
Ll e Add Delete &l
ol ar miove
5 " Delete el

L

Background Correction Spectra Count = 5

Lione

dd g,

Auto Background Carrection

Select a peak of interest in the chromatogram for which you would like to see a
spectrum. The label (BC) appears at the end of the scan specifications,
displayed in the upper right corner of the spectrum window, indicating that a
background corrected spectrum is displayed.

Running a Library Search on a Single Spectrum

Use the MS Data Review menu command Search >Select Search Libraries to
open the NIST Library Manager dialog. Use the Add Library button to add the
library, Tutorial.lbr. Inactivate any other libraries in the list. Click on Done to

return to the MS Data Review window. Click on the Search button and
select Library Search Active Spectrum. The results are displayed in the
Library Search a Spectrum window.

NOTE: You can quickly Library Search other spectra by holding down the ‘L’ key
on the keyboard while clicking on a peak in the displayed plot.

The following screen shows library search results for the first peak in the
80_ng.sms file.

72 of 225



Analyzing GC/MS Data
Running a Library Search on a Single Spectrum

#1MS Data Review - Library Search a Spectrum : i [m] 3]

File Chromatogram Spectrum  SpectrumList  Search Integrate Preferences Wiew ‘window Help

FE S | AR | PSS | @

Il Library Search a Spectrum ;Iglﬂ Il Plot Chromatograms i [m] 3
EI -J.‘f-l@lﬁll J'I#l I]IO' | Match 1 of 1 for Scan: :I -ﬁ-lr) ..1| r..l el B - vl@ v| -
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MCounts] 4 G B0 86, s S0 +CENTHO#§ RAVET] -
= o - =
] ] T~ 3

fa.
a74
lons: l—‘ -
L
Search [Spectum 14 -
7316 min. Scan: 542 Chan: 1 lon: 220 us RIC: 858410 Al «ﬁ-l | % v| =, v| 1 'l peghdmr:| '| I,]ﬁ Irb'kl
Match |hlatch 1 of 1 2 A bimethylphenol
BF 107 (999=100%) CAS No. 105-67-0, CEHAOD, hius 122 Spectum 14 -
100%9 T 77 7.316 min. Sean: 592 Chan: 1 lon: 220 us RIC: 556419
E v a1 A 100%: 107
E o5458 248950 143761 F
50% i 50489 _ E a0 122
e} . il 1 L 75 142761]
7316 min. Scan: 542 Chan: 1 lon: 220 us RIC: 555418]0 ) E 77
24 Dimethylphensl - mso%—_ 35968 4
100% ] E
] . 259 | 3
00 E e 1L L I| W il |
& eh 7h eh eh ida 1o 130 J
R.Match: 970, F.hatch: 970 Acquired Range  miz ~

SE Bb 7b Sb Qb 1%0

160 1'{0
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When you select different matches in the list, a spectrum for each match is
updated in the spectrum window below the list.

You can repeat the search and edit constraints or change the parameters that

o
affect the identification process by clicking on the Do NIST Search button El

and selecting Spectrum Search. This will open the NIST Search for Target
Spectrum dialog.
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NIST Search for Target Spectrum

Search Type Libran List

|dentity Searches: Tutarial

0 MAIMLIB  [Inactive)

-

L REFLIE [Inactive]
¢ Marmal

Similarity Searches:
" Simple

" Hybrid

7 Meutral Loss

Edit / Order Library List

M aw Pre-Search Hits

Mol. wieight |EEIEIEI

00 Threshald

Max Final Search Hits
[ Beverse Search |1I:IEI

30 Min. Abundance

mz R ange:
| | Edit Constraints |

Consztraints

[ Usze Constraints

Help | Rezet | Search | E xit |

Creating a Spectrum List

In the MS Data Review menu select Spectrum List >Create New Spectrum
List. This command opens the Create Spectrum List dialog for typing the
spectrum list file name and selecting the directory where it will be saved. When
saving the newly created spectrum list you will be asked if you want to make this
file the active file. Click Yes.

You can build the spectrum list automatically by selecting the command
Spectrum List >Build Spectrum List from Active Chromatogram as
described earlier in this manual in the How to Build a Spectrum List exercise.

You can also add spectra to the spectrum list one by one by selecting the peaks
of interest in the active chromatogram. In the MS Data Review menu select
Chromatogram >Set Single Click Action >Export Spectrum to Active
Spectrum List.
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Analyzing GC/MS Data
Library Searching a Spectrum List

il MS Data Review - [Plot Chromatograms and Spectra]

| File | Chromatogram  Spectrum  Spectrum List Search  Integrate  Preferences  Wiew window Help

@ é Select Active File as Reference File E‘E {’l @
Save Active Chromatogram as User Descriptar. .. B e
Filter Chromatogram. .. .
Ll 5! = ]
Target List Search Active Chromatogram. .. |l_| .:.I I "1| r"l [% |_| I
Set Single Click Action 4 v Display Spectrum
Set Click and Drag Action 3 Library Search Spectrum
Set Point/Spectrum Selection 3 Target List Search Spectrumm
Set Speckra ko Average 2 Export Speckrun ta Ackive Spectrum Lisk
Set Chromatogran Display: 3 Mo Action
1IN = I
Edit Background Correction ... 0.0 T ..l. R BEREERRREEE
e
Shows Background Correction Markers ed 725 7.50 7
Shiaw &l Plots o
Restare &l Plot Pasitions T Srane EB7 ey )

Click on the first chromatogram peak in the 80_ng.sms. file. The spectrum
corresponding to the selected scan is added to the active spectrum list. Similarly,
you can add spectra corresponding to all peaks of interest to the active spectrum
list. Now that you have created a List file, you can (1) library-search the
compounds in the list, (2) search another chromatogram for the presence of
those compounds. To stop adding peaks to the active spectrum list, select
another Single Click Action, such as Display Spectrum.

Library Searching a Spectrum List

After all scans of interest were added to the spectrum list, perform a library
search of the active spectrum list. In the Spectrum List window select the Library

o
Search Spectrum List button EI The NIST Search for Target Spectrum
dialog opens. Use the default values and click Search. The search results are
displayed in the Spectrum List window. To save the search results in the

L
spectrum list, click the Update all Searches with Matches button El
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% MS Data Review - Spectrum List - i varianws'mstutorials\80_ng.msp

=lolx|
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Use the up and down arrows to highlight entries in the table and to examine the
mass spectra. Note that you can adjust the splitter bar separating the display
areas to size the fields to your preference.

Performing a Chromatogram Search with a Spectrum
List

Once a Spectrum List has been created from a calibration data file, you can use
the list to quickly determine whether those compounds are present in a GC/MS
data file of an unknown. Choose the file 10_ng.sms to be the unknown
chromatogram, because this chromatogram also contains the nine analytes in
the list you have just created, but at different concentration levels.

Use the menu command Search >Target List Search a Chromatogram
>Select a Data File... This command will open the dialog Select Data File for
selecting the chromatogram that you want to search. Select the file 10_ng.sms
and click the Open File button. The dialog Target List Search Chromatogram
appears.
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Analyzing GC/MS Data
Performing a Chromatogram Search with a Spectrum List

Target List Search Chromatogram il
—Search Type———— [ Peak Parameters
|dentity Searches: [~ Match Top 3
" Huick |25 % RIC [minimum height]
% Momal
. — Data File Parameters
Similarity Searches:
£ S 10_MNG.5M5
s [7220 " [8910  minutes
" Hybrid
terged
" Meutral Loss

. r— Target Lizst Files
I ral. Wwieight

c:hwananwshmatutorialsWa0_ng.msp
RO0 tateh Threshold

¥ Feverse Search

ISD kin. Abundance

Exit Target List |
[ Use &cqu. lon Range

mi'z Fange:

|1 |2DDD Help | Search | Eit |

In the Target List Files click the Edit Target List button. This will open the
Spectrum List Manager dialog from which you can select the list(s) used to
search the chromatogram.

Target List Search Chromatog : x|

— Search Type Peak Parameters
Identity Searches: ’7 [~ Match Top 3

Spectrum List Manager

— Current Spectra List Files

o hwaranwshmatutorialzh80_ng.mep

— Edit Lizt Order List

sddFle | CrealeFie ToTopofList | Upore |

Bemove File | T Battan ok st | Do Uhe |
Help | Done I i
M7z Hange.

fi [2000 Hep | Search | it |

Use the Add File and/or Remove File buttons as needed so that you select only
the spectrum list previously created from the chromatogram file 80_ng.sms (the
spectrum list file is 80_ng.msp). After you select the spectrum list, click Done and
then Search in the Target List Search Chromatogram dialog.

The results will appear in the Target List Search a Chromatogram window.
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il Target List Search a Chromatogram

=10l x|

Highlight a peak in the list and observe the mass spectrum and the peak location
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Search |File: 1, Spectrum 1 Phenal, 3,4-dimethyl- E}{ _
Match  |Mlatch for File: 1, Spectrum 4 I
100% 77 o 107 122
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E T T 1
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in the displays below. Use Next and Previous buttons to navigate the list.
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Quantitative Analysis of GC/MS
Data

Overview of the Quantitative Analysis Tutorials

This section contains eight tutorials which illustrate the concepts of quantitation
on the 2000 GC/MS system. The tutorials have been designed to run with a set
of data files and the user library Tutorial.lbr. The data files are extracts from
chromatograms for semivolatile compounds run by split injection on the 2000
GC/MS. The same data files are used repeatedly to demonstrate different steps
in the quantitation process.

Use the tutorials along with the text of Quantitation in the 2000 Software
Reference Manual to learn how each step of the quantitation process on the
2000 GC/MS is carried out.

Demonstration Files

The following extracted data files are present in the directory
C:\VarianWS\MSTutorials.

10_ng.sms 80_ng.sms
20_ng.sms 120_ng.sms
40_ng.sms 160_ng.sms
50_ccc.sms200_ng.sms

These data files contain an extracted portion of chromatograms which contain
data on the following nine analytes. The identities of the analytes and their
retention times (in the 80_ng.sms file) are shown below.
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Table of Analytes

Compound Retention Time (min)
2,4-Dimethylphenol 7.32
bis(2-Chloroethoxy)methane 7.61
Benzoic acid 7.67
2,4-Dichlorophenol 7.75
1,2,4-Trichlorobenzene 7.98
Naphthalene-d8 (Internal Standard) 8.07
Naphthalene 8.13
4-Chloroaniline 8.48
Hexachlorobutadiene 8.72

This set of compounds has been chosen to illustrate the principles of GC/MS
guantitation as applied to real analytical results. For example, benzoic acid
coelutes with bis(2-Chloroethoxy)methane and is poorly focused (because the
DB-5 column used in the analysis is inappropriate for free acids). We will
demonstrate in the tutorials how to deal with coeluting peaks to obtain accurate
guantitation results.

The concentration of the internal standard compound (naphthalene-d8) is

40 ng/pL in all data files, whereas the concentrations of the other analytes vary
from 10 ng/uL up to 200 ng/uL, as indicated by the data file name. The inclusion
of the internal standard at constant concentration allows us to build an internal
standard calibration curve.

To assist in qualitative identification of compounds in the data files, use the user
library file Tutorial.lbr which is located in the directory C:\NISTO2\MSSEARCH\.

Tutorial Topics
The topics covered in this tutorial section are:
e Qualitative Identification
¢ Building a Data Handling Method
e Editing a Data Handling Method
e Building a Recalculation List for Calibration
e Processing a Recalculation List to Add Calibration Data
e Reviewing Calibration Results
e Processing Analysis Files in a Recalculation List

¢ Reviewing Analysis Results
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Editing a Data Handling Method
Tutorial Topics

Qualitative Identification

Before you can build a calibration file and quantitate unknown samples, you must
analyze a standard sample at a known concentration level and identify the
compounds of interest. If you have not already done so, review the tutorial
“Qualitative Analysis of GC/MS Data”. If you have completed this tutorial, you
have already verified the identity of the nine analytes in the file 80_ng.sms.

Editing a Data Handling Method

Select the View /Edit Methods button &= to create a new data handling
method. In the Create/Open Method File dialog select Create a New Method
File and press OK.

Create/Open Method File

Select a method file action

f* Create a Mew Method File 05

" Open an Existing Method File Cancel

i

[ Do not digplay thiz dialog at startup

Select Custom in the Select Configuration dialog.

Select Configuration El

Select an existing instrument configuration for the method ar
zelect & cugtom configuration for the method. Then click Mest to
continue.

Select a Configuration Configuration Description

The following screens wil
guide you in zelecting a

" Inetrument 1 custom configuration for your
method.

< Back | Mest » | Cancel

81 of 225



Select 2000 Mass Spec from the Configure Modules dialog, click the Add
button and then Next.

Configure modules [5_(|

Select a module from the list of available modules and click the Add button to add the module to
the lizt of configured modules for the method. Click Bemove to remove a module from the ligt of
configured modules. Click Mest to continue.

Avalable Maodules Caonfigured Maodules

Address Module
40 ~ 2000

2000 b Spec
3400 GC Add -
3600 GC
800 GC
2900 G Add Al -»
4000 Mazz Spec
200 Interface Box
23200 AutoS ampler <- Remove
ADC Board

CombiPaL AutaS ampler

ile

[v Show existing modules (in italicg)

< Back | Mext = | Cancel

Check 2000 Mass Spec in the Detector Modules field and click Next.

Select detectors for post-run processing g

Select the detector(z] for which pou want to add post-run
procezsing to the method. Then click Mest to continue.

Detector Modules
w2000 M azs Spec at address 40

Unzelect Al

< Back | Mest = | Cancel

Select Channel 1=MS Data, Standard MS Reports and MS Data Handling in
the Create sections for post-run processing dialog and then click Next.
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Editing a Data Handling Method
Tutorial Topics

Create sections for post-run processing

For the fallowing module: 2000 at address 40

Select the channelz] to Select the Post-Run
Process: processes bo perfarm:

Charnel 1=k5 Data [w|Standard M5 Reports
M5 Data Handling

Unzelect All

¢ Back | Mt » | Cancel

To confirm configuration and post-run processes, click Finish in the next dialog.

Confirm configuration &|

Added configuration

To be added to method

= 2000 - Addrezs 40

2000 Conbrol
2. Channel 1=M5 Data Click. Finish to add the module control
Standard M5 Reports and/or post-run processing to the

thad
MS Data Handing meme

You may click Back to go back and
change any configuration information,

< Back | Firizh | Cancel

Following these actions, the Method Builder dialog will open with a directory tree
on the left side showing an outline of the sections available for editing.
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5 Method Builder - [Method1*]

[y File Edt View Window Help

=21 120 15|

| 82|

» ol [EE =B = =|m

E
Method Kotes
= 2000 Mass Spec - Address 40
=T 2000 Mass Spec Control
™ 115 Method Editar
=71 Channel 1=M3 Data
- @; Standard M3 Reports

Location: | [Method File Mot Saved)
Created:
M odified:

Size: 13350 bytes
Method File Attributes

&2 Print Options
#7 Desulks Format D Read-only D Hidden
2% Chromatogram Farmat . .

Compounc?Reports O zichive O FRequies Password on Save
Calibration Block Report Format

¥ Summary Report Format Fievizion History:

BT i = -

:J M_S . Hal_jdhng [Mo Revizion Histary)
3 Calculations Setup

L=} Compound Table
Lol Resulks Treatment

As shown in the directory tree, the MS Data Handling method contains three
sections:

Calculations Setup - where you will set global parameters for calculation type
(Area/Height; Internal/External Std.) and for processing of unknown peaks in the
chromatogram

Compound Table - where you will identify internal standards, set calibration
concentration levels and adjust quantitation ions and other compound-specific
parameters

Results Treatment - where you will set additional rules for Calibration replicates,
and set rules for the treatment of failed peaks in Analysis and Verification
samples

As you explore the parameters in these data handling method sections,
remember that you can discard any edits you have made in a dialog by clicking
on the Restore button.

The Calculations Setup Dialog Box

Click on the Calculations Setup section. Set the parameters as shown next.
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General
Moize Type:
Meazurement Type:

Calibration Type:

Peak To Peak -
Area -
Internal Std -

Editing a Data Handling Method
The Calculations Setup Dialog Box

Iv Report Migsing Peaks
Iv Report Unknown Peaks

[ Momnalize Results

I lgnore Calibration Data

0.000
Abzolute -
Guanlon Ptz -

Urnretained Pk Time [min.]:

[ Scale A Flow Samples
lon Ratio Type:

Gualifier Integration:

Report Qualifier Quthers Az |Fajled -
Chromatogram Frocessing
Chrarnatogram Integration Tentative ldentification
Quan lan: |F“': ﬂ v Library Search Unknown Peaks
Scan Function Channels:  Merged Search Parameters.

Filter Chromatagrar... ‘

. Reparting Threzhold
Integration Parameters... ‘

‘ ol
Tirme Events Table. ..
" % of Langest Pk: =1
RF To Use
™ % of Mearest Std; =
¥ Mearest Internal Std - —
(;' .
" Mearest Pure Internal Std Largest N Pe: 20 =]
™ dbzolute: W Egzclude Duplicates
Defaults | Restore ‘

Explore the other features if you like, but use these defaults for this tutorial. The
upper General section now specifies to do measurements by Peak Area and
calibrate via an Internal Standard approach. Missing and Unknown peaks will be
reported. In the Chromatogram Processing section, observe that the
Reconstructed lon Current (RIC) will be used for integrating unknown peaks and
they will be quantified by using the RF of the nearest internal standard.
Additionally, the Unknown peaks will be Library-searched using the tutorial.lbr
library. Any Unknowns identified by the library search will become Tentatively
Identified Compounds (TICs). In data handling Reports, results for TICs will
include their library search name and CAS Number (if these are present in the
library entry of the match spectrum). Finally, we have chosen to report only the
largest 20 Unknown peaks in the chromatogram. The Exclude Duplicates choice
prevents peaks which have been identified as Target Compounds from also
being reported as unknowns or TICs.

Select Library Search Unknown Peaks, click Search Parameters and use the
same parameters shown next:
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NIST Search for Target Spectrum

Search Type Librany List
[dentity Searches: Tutonal
: MAIMLIE  [Inactive)

-

e REPLIB (Inactive)
&+ MNomal
Similarity Searches:
" Simple
- .

g Edit / Order Library List
" Neubal Loss

Max Pre-Search Hits
| Mol ‘Weight [6000
|?'|]] Thieshold
® Max Final Search Hits
[ Reverze Search 100

III Min. Abundance

v Usedcqu. lon Range
mfz Range:

Tt Edt Constraints |
Hep || Defauts |  save g |

Press Save to return to the Calculations Setup dialog.

Conztraints
[T Use Constraints

NOTE: Although we have briefly explained the chromatogram processing
parameters, this tutorial does not deal with processing unknown peaks. Refer to
the Software Reference Manual for an in-depth discussion.
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Editing a Data Handling Method
The Compound Table

The Results Treatment Dialog Box

Calibration Results
Replicates Addition Mode
+ Append
(" Average

Averaging Weight % |

Replicates Addition Rule
* Alwaps Add
" Mever Add

Add if within
L tolerance: {2l

Out OF Tolerance Action

[~

Ilpdate Crpd T able Parameters
[v Retention Time
[ Reference Spectrum

[ Target lon Ratios

Edit/Lock Coefficients...

Analyziz Resulkz

Calibration Range =
Tolerance : 200 ="

Qut OF Talerance Action

Mo Action j

Werification B esults

Cieviation Tolerance &, oo =i

Out OF Tolerance Action

Mo Achion j

Defaults Bestare

Click on the Results Treatment dialog in the Method Directory. Explore the
options available in each section of the dialog. For this tutorial, use the values

shown for each field.

Note that rules have been set for tolerances and Out-of-Tolerance Actions for
Calibration, Analysis, and Verification samples.

The Compound Table

When you select the compound table from the directory tree, the compound table
dialog is opened as well as the Select Centroid MS Data File dialog to open the
file used to build the compound table. Select the file 80_ng_sms from the MS
Tutorials folder and click on the Open File button.
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| Select Centroid MS Data File

Prewview D ata File Information

in: [ MSTutarial - B o B
Look in: |_} utarials J £F File: [B0_ng.sms
[*8) 10_r 5ms %] 160_rG 5Ms Data Type: 2000 CEMTROID
[#zomgams |8 200 G, sms Sample: ALLMIX/B0NG

|24 40_riz 5 |98 PURGER., SMS

Inject Date: [9/25/1931 10:45 PM
[=8] s0mG_ccc.sms

Run Time: |7.221 - 8.908 min

|8 120_ts.5Ms Sean FRange: 535 - 660
Operator:  RDB
Sample Motes: 8270

i Max RIC: 958056 at BO2
File name: 20 WGE.SMS :
£ _ Recont Fes...| IDMiss/Fait (3, 0, 0

Files of type: |?MS Files [*.7M5 ) ﬂ ¥ Show Plat TIC/Unkn/Dup: 0. 1. 0

Previews Data File Plat

[~ Keep Time Range Plat Type: RIC F'Iot Channels: | Merged

MCountg| 8™ 2 mTIC 0 NGEEMS 200 ﬁENTROID ". |-
@ o5 ~ .
0.25- .
7.25 750 775 800 825 8.50 T
mlnutes
Scans 557 526 4 593 B11 ~E0 Bdg P
SELECT CEMTROID FILE DMLY Help | Open File | Cancel |

The Data File Name field in the compound table dialog shows the file that is
being opened:

Bet 15| Comnound 1D Auan lon Calculabinns Intenratinmn Identification |_Ref Snectram

(=N l==0 N =N N RN S

-y
[=]

[iata File Mame:  C:\Warianw'ShMSTutorialsh80_NG.SMS Select Data File

Import Compound List | Erport Compound List | Frintt... |

Wiew Curves | Sart | Add | Inzert | Delete | Fill Dot | Restare |

Click on the Build Compound List button to create a new compound list. This
action opens the MS Data Review application:
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# MS Data Review - Spectrum List - C:\¥arianW5'MSTutorials'80_NG.msp ol x|

File Chromatogram Specktrumn  Spectrum List  Search Integrate Preferences View ‘Window Help

S | HWER PHEC| @

[ Spectrum List - l::"-.,\l'arianWS"-.,MSTutori:f: = | Ellil Plot Chromatgran: =10/
B +| @] x| == = 2L v =] Al #lo| Bl ko B AR EH
o~
In... | Mame | MW| CAS No. | Formula S} Ak
MCourts] | Fhan: 1 B0_NG.SM{s2000 o -
3™ CENTROID R g :
= R = 3
0_75_5 Chan: 1 E = E 3 _
E < : E
: 82 » e
I 0.5 [ E
k| +
3 = 3
0.254 £ E
= [a3] 3
| o
3 o™ E
D.UD—E"- — = _x‘:‘:‘_ _ _.._E R
725750 775 BOD 825 BA0 B
minutes
Seqg 1, Time: .
Scans 537 574 B11 BAG

Select the Spectrum List >Build Spectrum List from Active Chromatogram
command.

n List - C:' YarianWs' MSTutorialsh 80_NG.msp

Spectrumn List  Search  Integrate  Preferences  Wies

i Create Mew Spectrum List. ..
;. Edit Spectrum List
' Select Active Speckrum Lisk 3

Build Speckrum List from Ackive Chromatogram
Build Speckrum List Fram Ackive File using AMDIS

The Edit Integration Parameters dialog is opened. By using the default values,
the list will include the compound Hexachlorobutadiene at a retention time of
about 8.233 minutes, besides the nine compounds that we use for quantitation in
this tutorial. The area of this peak is just below 1500 so, to have the software
ignore this peak set the Peak Size Reject (counts) parameter to 15000 and click
OK. Also, change the Slope Sensitivity(S/N) setting to 10 in order to find the
Benzoic Acid peak. Click OK to process the file.

Edit Integration Parameters [‘S__<|
|ntegration b4 ethod
Feak ‘width [zec]: 4.0 0.5t 286.0 seconds; default 4.0
Slope Senaitivity [SH]; 10 1 to 256; default 20
Tangent =: 10 ko 100; default 10
Peak Size Reject [counts]: 15000 0 to 2,000,000,000; default 2,000

[ Lock Peak 'Width

Save kethod Load kethod | Help | k. Cancel
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#{IMS Data Review - Plot Chromatograms and Spectra

File Chromatogram Speckrum  Spectrum List  Search  Integrate Preferences Wiew \Window Help

=0l x|

@

PLES

=&t | (HE

I Spectrum List - C:iVarianWs! M [=[P3| | & Plot Chromatograms and Spectra -0l x|
_ —m
2] +|5|x| SIS = L2 || 30| [enyaof|| o] #lof S0 8T % 4D B L
Ind... | Name [wws [CASNo. [ Formula | MCounts]  han 1 BO_NG.SMS 203 CENTROID RA =
1 7.316 min. Scan: 5842 Ch... 0 Mone Mone ic ;jn 1 ]
2 7613 min. Scan: 864 Ch... 0 Mone Mone q = = - 1
3 7 B85 rnin. Scan: 563 Ch.. O None Mone 0.757 - S qu g -
4 7749 min. Scan: 574 Ch... 0 Mane MNone 1 = E e [= I
5 7.978 min. Scan: 5891 Ch... 0 Mone Mone E E o I?z w [
b 8.073 min. Scan: 598 Ch... 0 Mone Mone ] e E =1
7 8,126 min. Scan: 602 Ch... 0 None Mone I 0.504 N I k= E
g 8.478 min. Scan: 628 Ch... 0 Mone Mone ] + ,:-
g 8.721 min. Scan: 545 Ch 0 Mone MNone 1 3
7T min Goan B5 Chan 1lon 287 vz RIC. £o5720 BC- - D.25—E = E
BF 225 (55549=100%) 2 in List File 80_ng.msp B0_NS.5hiS q £ B
100%— 5 o
3 s5hag E bS] ~
FE%—o ] @ :
3 12 0007 + 1
s50%3 47 33 27714 1aa T T I T T
] z0m08  zo307 EED 728 780 775 800 825 840
=T i I '
I 0
= 1o 1o g 280
Acquired Range  miz| -

o
Select the Library Search Spectrum List buttonﬁ in the Spectrum List
window and use the Tutorial library for searching the spectrum list. In the NIST

Search for Target Spectrum dialog click the Edit/Order Library List tab.

NIST Search for Target Spectrum

Search Type Library List
Identity Searches: Tutarial
2 MalMLIB  [Inactive]
~
lc REPLIE (Inactive]
* Marmal

Sirnilarity Searches:
" Simple

~ .
Hybrid Edit # Order Library List

" Meutral Loss
tax Pre-Search Hits

b al. wWieight |EDDD

#00
Threshold Max Final Search Hits

| Rewverse Search |1EIEI

1 hin. Abundance

[~ Use Acqu. lon Range
mdz Range:

1 2000 Edit Constraints

Constraints
[ Use Constraints

Help | Feset | Search E it
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x)

NIST Library Managen
MIST Librany List Order List

MAIMLIB
REFLIE

Edit List
Initialize | Add Library | |

Create Uzer Librar_l,l| |

Edit Librariez | Help | Dane |

Help | Fezet ‘ Search | E wit |

If Tutorial library is not listed, click the Add Libraries tab. Select the Tutorial
Library from the list and click Select.

Select NIST Library X
Library Name Library Type Spectra Count Pre“ﬁ'ew RIST L'b_'a'y It formetite
Demo User Library 25 Library. [Tutoria
Libr_gp User Library 3120 Spectrar 219
Libr_tr User Library a70 Curment Spectrum
Libr_tx User Library 13582
mainlib Main Library 147200 Index: |1
Mh3_ci User Library 155 Mame: (2-Fluorophencl
replib Replicate Library 27750 ks 112

User Library Formula: |CEHEFO

F3 = CAS No.: 367124

Index Marme Tty Forrmula CAS Mo e

1 2-Fluorophenol 112 367-12-4 CEHAFO )

2 Aniling 93 h2-53-3 CEH7M

3 Phenaol-d5s 99 MNane CEHDAO

4 Phenol 94 108-95-2 CEHEO

= bis(2-Chloroethylether 142 111-44-4 C4HBCI20

=3 2-Chlarophenal 128 95-57-3 CEHACIO

7 1 4-Dichlorobenzene 145 106-45-7 CREHAC2

a 1 4-Dichlorobenzene-dd 1a0 Mone CRCIZ2D4

=] 1 3-Dichlorobenzene 146 H41-73-1 CEH4CZ2

10 1 2-Dichlorobenzens 146 95-60-1 CEHACZ2 2
Help | Select | Cancel |

Select the other libraries listed in the NIST Library Manager dialog (in the
picture above they are MAINLIB and REPLIB) and click the Inactivate Library
tab. Press Done to close this dialog and then Search in the NIST Search for
Target Spectrum dialog. Save the search results by selecting the Update All

L
Searches with Matches button =,
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#iMS Data Review - Spectrum List - C:\¥arian¥/5\MSTutorials80_NG.msp
File Chromatogram Spectrum  Spectrum List  Search  Integrate  Preferences  View

P [m[ .

Window Help

$G7 EWEE FIEC @

i Spectrum List - C:\¥arianWs' M5 Tutorials\B0NE B [=][FT| | i plot chromatograms ar I [ 55
8| +|o| x| @S| =] B2 ¢|A| 3|¢| |BestMay (] a] o] dlt] b4 R AR B LI
I...] Mame [M]ca. [For. | MatchName | R.JF.]P.] Moounts] Eham 1 80_NG 5SS 2008 CENTROID Ra :
1 24-Dirmethyl... 1. 108-.. CBH.. 2A-Dimethyl.. 9.8 9. i g“n 1 E
2 big(2-Chlorge... 1. 111-.. C4H... bis(2-Chloroe... .. 8.. &... ] = = - ]
3 Benzoic acid 1.. 658 C7H Benzoicacid  9..9..9 0.754 - € E € 4
4 24-Dichlorop... 1. 120-.. CBH.. 2.4-Dichlorop.. 8.9 9 E = E e [ o
5 1247Trichlor.. 1. 120-. CBH.. 124-Trichlor.. 9. 9. 7. i E 5 2 P
B nNaphthalene-... 1.. Mone C10.. Naphthalene-.. 9. 8. 9. E i s
7 MNaphthalene 1..81-2.. C10.. MNaphthalene 9. 9. 8. In 0.50 b L = E
8 A-Chloroaniline 1. 106-... CEH... 4-Chloroaniline 9. 9. 9. q + 5 3
9 Hexachlorob... 2. 87-6... CACIE Hexachlorob... 9.9, 9. . E x|
Search Hewachlorabutadizng O] - 0254 = 3
Mateh Hexachlorobutadizne I ] S
100% E ] @
5043 E ‘.I_I E = I
E _ E o E
ERN T h b i “J 0007+ —— + =
e o o e
1 = - 725 FA0 775 BOD 825 850 B
A% l B min
i O Y : L T ek
-50%— ‘ — =
TR b b 2 2
R.Match: 942, F.Mateh: 830 Aequired Range  miz| =

Close the MS Data Review application. In the Method Builder dialog click on the
Import Compound List button. You will be prompted to a dialog for selecting the

spectrum list. The compound list has the
our case it is 80_ng.msp).

Select Spectra to Import

name of the file it was created from (in

Look in: |_) RS Tutanals ﬂ EF v
Preview Spectrurn List Infarmation
iS0_NG.msp o
File: 20_ng.msp

520G msp _

ﬁBD_NG.msp Spectra; 9

Current Spectrum
Index; 1
Mame: |2.4-Dimethylphenal
bt 122

. - - Formula: [CBH100

File name: |L::\vananws\mstulorlals\Sﬂ_ng.rnsp Recent Files... CAS Mo 105679

Files of type: |MSP # M5L Files [*M57 ] ﬂ
Click on a table entry o toggle itz zelection. Select Al Select None

Index Select | Mame Tl Formula CAS Mo

1 Yes 2 4-Dimethylphenal 122 CaH100 105-67-9

2 Yes biz(2-Chloroethoxyimethane 172 CaH10CI202 111-91-1

3 Yes Benzoic acid 122 C7HBO2 65-35-0

4 Yes 2 4-Dichlorophenal 162 CEHACIZO 120-533-2

5 -H 1,2 4-Trichlorobenzene 180 CEH3CI3 120-82-1

5 Yes Maphthalene-dB 136 C1008 Mane

7 Yes Maphthalene 128 c1008 91-20-3

a Yes 4-Chloroaniline 127 CEHBCIN 106-47-8

9 Yes Hexachlorobutadiene 258 C4CIE 87-65-3

Help | Select | Cancel

After you press the Select tab, the compound list is imported in the compound

table of the Method Builder dialog.
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Bet 1S Comnound ID Nuan lon Calculatinns Intenrabion Identificabion |_RBef Snectium
1 |7316 2 A-Dimethplphenal 107.0, C:M Linear. lgnor, 1 02540520 0.20, Spec 107.0,122.0,121.
2 |7B13 big[2-Chloroethosy] 930, C:M Linear, Ignar, 1 025 w4 0,520 020, Spec 93.0,62.0,95.0
3 |7.EES Benzoic acid 105.0, C: Linear, lgnor, 1 025,40, 520 020, Spec 106.0,77.0,1220
4 (7749 2 4-Dichlorophenal 162.0, C:M Linear, lgnor, 1 025, Ww4.0,5:20 0.20, Spec 162.0,63.0,980
5 |7.978 1.2.4-Trichlorobenz 180.0, C:M Linear, lgnor, 1 0,25, w:4.0,5:20 0.20,Spec 180.0,182.0,109,
6 |8073 MNaphthalene-dd  136.0.C:M Linear, Ignar. 1 025, Ww4.0,5:20 0.20, Spec 136.0,108.0,52.0
7 |8126 Maphthalens 128.0, C:M Linear, lgnor, 1 0.25,w:4.0,5:20 020, 5pec 128.0,102.0,127.
8 |8478 4-Chloraaniline 127.0.C:M Linear, Ignar. 1 0,25, w-4.0,5:20 0.20, Spec 127.0,123.0,920
9 874 Hexachlorobutadie 2250, C:M Linear, Ignor, 1 025, w4 0,520 020, Spec 2250, 227.0, 223,
10
11
12
13
14
15
16
17
18
19
20

Drata File Marne: T3 aniantwSSMS T utorialzh80_MG.SMS Select Data File

Build Compound List | |mpaort Compound List | Export Compound Lisk | Frint... |

Wiew Curves | Sart | Add | Inzert | LDelete | Fill Dowar | Bestore |

The compound table consists of eight columns with the following information:
Retention Time, Compound ID, Quantitation lons, Calculations, Integration,
Identification, and Reference Spectrum. Double-clicking one of these tab dialog
fields for a compound will allow you to view and edit all of the information in the
dialog.

Compound ID Tab Dialog

Double-click in the Compound ID field for the compound Naphthalene-d8. You
will see the following dialog:
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Compound Attributes l Quan lons ] Calculatons ] Integration ] |dentification Ref. Spectum l

8073  MNaphthalene-d3 136.0, C:M Linear, Ignar, 1 0.25.%/5:4.0, 5 0.20, Spec 136.0,108.0.5
KCountsl lons: 136.0 Mergbd B0_NG.SMS = | Search [Sample
E 2000 dENTROID Ry = 8.073 min. Scan: 538 Chan: 1 lon: 457 us
ler 2 || 100w 136.0]
E E iy 1080 9147]
E ER I 25773 ]
505 E 25%- -
3 E 0 T R AT L Wil
E 3 Match |Feference 5]
255 3 8.073 min. Scan: 598 lon: 497 us
E 3 100%3 A
E E ] 1058.0 995 4
0= : 50% 3
AR SRS RAR RSN A RS R AR RRARSREE ] 282 .
}.25 ?.LK'S S.bD 8.55 8.}50 _8.]75 ] ]
minutes a7 N Y WA N TV S [
: ?? 1 125
Sicans %37 574 G11 548 R.Match:%@@, F.Match: 999 ACC]LIDIrEd Range m/z

Compaund Attributes
Compound Type

Fietention Time [mir]: [2.073] 7 Intemal Standard v Active
Compound Mame: ' Analyte [ Relative Retention Time
Naphthalene-d8 I Reference Peak
CAS Mumber: 15 ta Use: | j
Group Name: | j
Previous | Mext | LCloze | Restaore |

As the display above shows, Naphthalene-d8 will be identified as an analyte;
click on Internal Standard instead. The CAS# for this compound is missing. Click
in the CAS Number field and enter 1146652 (without using any dashes as
separators - note that the dashes are entered automatically for you).

NOTE: In addition to typing in a value, you can change the retention time in this
dialog simply by clicking on the chromatogram at the desired time.

Now use the Next and Previous buttons to check the Compound ID information
for the other analytes. You will notice that Naphthalene-d8 is identified as the
Internal Standard to use for the other compounds. You may change to other tab
dialogs for the current compound by clicking their tabs in the top of the display.
Return to the main Compound Table window by clicking the Close button.

Quan lons Tab Dialog

Double-click on the Quan lons field for the compound 2,4-Dichlorophenol. When
peaks were added to the Compound Table in MultiChro, the Quantitation lon
default was the Base Peak (most intense) ion in the mass spectrum for each
peak. Note that the plot shows the mass chromatogram for the chosen Quan lon.
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Compound Attributes Quan long Calculations ] Integration ] |dentific:ation Ref. Spectum ]
7.743  Z2.4-Dichlorophenol 162.0,C:A Linear, lgnor, 7 0.25, 4.0, 5: 0.20, Spec 162.0,63.0, 98,
kCounts] _162.0 (Chan: 1790_NG.SMS 2 || Search Sample
Stant 2000 dENTROID RAFRd = 7743 min. Scan: 5?4 Chan: 1 lon: 303 us
B04Searc hearch 100%7] 630 1607
g = 50%— -
43St e 25% | 7
Integration Integrafiore (%~ = =
a4 = Match [FReference
3 E 7.749 min. Scan: 574 lon: 303 us
24 3 100%:9 B30 98.0 16p.04
E E "3 5 e 1260 5 ]
1H = 50%—_ E‘ 383 .
= : 0% I L
RSN RE e T .... T .... T
78 7B Y7 ¥B 79 8D gl ﬁ
minutes R hatch: g  F. M_{atch 92 AcqmreSRange miz

Qualifiers [Absolute; Quan lon Pts Integration; Report Az Failed)

Quan long:
uan ons lon %R atio ZUncert. LowX | High% =+ Load
1 -
Scan Function Channels: 2 | hd ﬂ
3 -
Merged j a2 | - Delete
« o[

Update Ratios From Data File |

Current Fet. Time [min): 7.7449

Previous | Mest | LCloze | Bestore |

You may choose another quan ion, a sum of ions, or a range of ions for
guantitation by entering the information in the Quan lons field. Click on the
combo box to display the options and click lon(s).

Quan lons:

RIC

1620
r

Select lons to Plot

Edit lon Formula
The walid ion range iz frar 10.0 ta B50.0. STATUS: Valid lon Farmula
I0MS: 1620

I™ Show Format and Examples Help | 0k | Cancel |

The Select lons to Plot dialog will open. To add two or more ions separate their
m/z values by a “+" sign. For example, you might want to add ions 63, 98, and
162 for quantifying 2,4-Dichlorophenol. To do this you would enter 63+98+162 in
the Quan lons field. A range of quan ions from 162 to 164 would be entered as
162:164 in the Quan lons field.

NOTE: The Scan Function Channels field is only relevant to MS/MS analysis, in
which quantitation may be done on individual Channels of information.

The default base peak Quan lons are appropriate for quantitation of all of the
peaks in this Compound Table. You can use the Next and Previous buttons to
examine the Quan lon information for other peaks in the Compound Table.
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NOTE: You can change the compound retention time in this dialog simply by
clicking on the chromatogram at the desired time.

In addition to specifying quantitation ions in this tab dialog, you may also select
qualifier ions. Click Load to automatically enter the three most intense qualifier
ion candidates.

Gualifiers [Abzolute; Guan lon Prs Integration; Beport &z Failed)

Delete
w

lon *Hatio ZUncert. Low?® High¥ =~ Load |
B30 - avh 20.0 E7.5 107.5
30 v 73.0 200 530  aad Add
164.0 - G2.0 20.0 420 az2.0

Il B

-

Note that both the quantitation ions and the allowed qualifier ions must be
present in the Reference Spectrum. By clicking Add you can add the next most
intense reference spectrum ion available. To change a selected qualifier, click
the combo box in the lon field to see the available choices. The Ratio field shows
the intensity of the qualifier ion as a percentage of the chosen Quan lon(s). The
% Uncertainty field is the allowed percentage deviation from the Ratio. By default
this entry is 20%, but it can be adjusted. Therefore for the top Qualifier shown
here, the allowed range for the ratio of the peak area of the Qualifier lon m/z 63
would be 87.5 + 20% = 67.5 to 107.5% of the area of the Quantitation lon m/z
162 if the lon Ratio Type in the Calculations Setup is Absolute.( These values
would be 70.0-105.0 if it was Relative to the actual Ratio value). When samples
are processed as Calibration, Analysis, or Verification runs, the Qualifier lon tests
will be run automatically.

Calculations Tab Dialog

Click on the Calculations tab from the current tab dialog. Use the Previous
button if necessary to move to the first compound in the list, 2,4-Dimethylphenol.
In the Calculations dialog we will enter information about the number of
calibration levels and their concentrations. We can enter this information for the
first compound in the table, then use the Fill Down feature to apply it to the other
analytes in the Compound Table. Although we will not be changing most of the
default options in the Calculations dialog for this tutorial, you may wish to explore
these options. For example, instead of a Linear Curve Fit calculation, Quadratic
and Cubic fits may be chosen. Also, the Origin Point may be the default Ignore
(do not include in data set), Include(add the origin to data set), or Force( force
curve through zero point).
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Compound Attibutes Quan long Caleulations Irtegration |dentification ] Fief. 5 pectum ]
736 24-Dimethylphencl 107.0, C:M Linear, lgnar, 7 0.25, /4.0, 5: 0.20, Spec 107.0,122.0,1
E 5 E Search |Sample
kcoum% St1aDr1?D (Chan' 1 D—NGSMS d = 7.316 min. Scan: 542 Channel: Merged lon: 220 us
ES 2000 GEMNTRCID R»’-";‘W E KCountel ETEd 12z ]
; earc 3earch; el . 218388 147722]
1504 = 100 g5415 94 4
3 E 51 50473 (k2]
ERED TnI:E 50 1280 | 14917 7
= i o= . 3 | L |
1DD_;|m gratmn Integra IDrl; Mateh [Reference
3 2 7.316 min. Scan: 542 lon: 220 us RIC: 853412 BC
E E KCounts | 107 122 7]
50 3 0.76 = 2] 550 —
E 3 050 304 91 .
] a1 233 03 23
I 3 akisy 75 Tl T ] 4|
EERE L LR L L L | 0.0 ,,,,*,,,,,,,,,,,!,,,,,',,,,',,?,,,, ,‘,,
7172 73 74 75 N O A S N L
minutes R.hatch: 999, F hdatch: 999 Acquired Range  miz
Cali Curve Calculations Cali Level Amaunts Analyziz Calculations
# Calibration Lewvels: |E :|| 1 |10.000 g [160.000 Compound Multiplier: 1.000
2 (20,000 7 (200.000
Curve Fit Type: | Linear - 3 [s0000 g Report Threshold: |1.000
Origin Paint: |Ign0re j 4 |80.000 3 Results Urits; |PPB
5 (120,000 10
Regression Weighting: | 1/h«2 -
Copy Amounts| | Hest | LCloze | Restare |

For this tutorial, we will use calibration information at seven different levels. Enter
7 in the # Calibration Levels field. You will see the Cali Level Amounts field
change to allow entry of the different levels. Then, click in the first level in the
field Cali Level Amounts. Enter the following amounts for Levels 1 through 7: 10,
20, 40, 80, 120, 160, 200. Enter a Report Threshold of 1.000 and Results Units
of PPB. Note the Reports Threshold can be set on a per-compound basis. This
feature can be used to eliminate reporting of quantitation results for Analysis
samples below the Practical Quantitation Limit (PQL), which is generally defined
as 5-10 times the Method Detection Limit (MDL). The display should now appear
as shown here:

—LCal Level Amounts—————  — Analyaiz Caloulations
1 10.000 g 160.000 Compaund Multiplier: I'I.EIEII:I
2 iEEEE ; féﬂnﬁsm Fepart Threshold: I1 000
4 LY 9 L Rezultz Urts: IPPB—
5 120,000 10 1.000

Click on the Close button. Now 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, or select the desired block of field cells
by clicking and dragging with the mouse.
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[uan long Calzulations
107 55=10, T%=20

93 Linear, lgnor, L TE=20
105 Lir Ignar, L TE=20
162 Lir Ignar, L TE=20
180 Linear, lgnor, L TE=20
136 Linear, lgnor, L TE=20
128 Linear, lanor, L, TE=20
127 Linear, lanor, | Tx=20

225 Linear, lgnor, L TH=20

Then click the Fill Down button. Now the concentrations of the seven
calibrations levels are filled in for all analytes. You need to make one further
modification to complete the editing process. The internal standard Naphthalene-
d8 is actually present at 40 ng/uL in all seven files. Double-click on the
Calculations tab for Naphthalene-d8 and change the Cali Amounts to 40 for
Level 1.

— Cali Level Amounts
1 N
2 2 200.000
3 a 1.000
1 80.000 3 1.000
5 120.000 10 1.000

Finally, Click Copy Amounts to enter 40 automatically to the other levels.

Integration Tab Dialog

Click on the Integration tab field for 2,4-Dimethylphenol. The default integration
parameters for Peak Width, Slope Sensitivity, and Tangent % will provide good
integration data for peaks with good shapes and normal widths.
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Compound Altributes l Quan lons Calculations Integration l Identification ] Ref. Spectrum ]
7.333  Z.A4-Dimethylphenol 107.0, C:1 Linear, Ignor, 7 0.25. 4.0, 5: 0.20, Mear 107.0,122.0.1
kCounts] D7.0 (Chan: 1) 80_MNG.SMS 2000 Centroid =
] Start End E
150_3 Search Search _f
1004 =
1 Start End -
AHIntegratjon Integratior
3 Jl
. e
76
minutes
Time Right Click to Add/Edit Time Events. Count: 0
Events
Integration Method
o ; B - Search |Sample [
Integration W/indaw [+/- min.J: |- = 7.316 min. Scan: 542 Chan: 1 lon: 220 us
- 100% 4 770 1of.o E
Peak Width (s=c, at 1/2 He |40 = 60% 85415 2183686 ” 3
- [20 - 02 E . » il L. E
Slope Sengitivity [SM]: 4; Watch |Reference =
T ” ,m—_| 7.329 min. Scan: 543 lon: 456 us RIC: 404818
Lemgentes — 100%3 770 g1 g 0f0 1220
Peak Reject [counts); |00 = 50% 404 240 op9 TE_:
th hQéJﬁ
Fiter Paak.. N 5 ?Q 5 100 110120
Sabii | LIREE R.Match: Ba%tf F.Match: 583 g\cquireg Range  m/'z
Area 358936: Time: 7.216 | Mext | Dlse | sl |

Check how the peak will be integrated by clicking the Integrate button. You will
see the baseline drawn in the Chromatogram display and the peak area and
retention time displayed to the lower left side of the Integration dialog. For this
compound the integration process works well with the default integration
parameters.

Integrating Difficult Peaks

Because no column phase will provide good peak shapes and resolution for all
analytes, you will need to adjust the integration parameters to get good
integration on some peaks.

Peak start and end points are detected by comparing the calculated slope at
each point to the slope threshold, and therefore are greatly affected by the Peak
Width and Slope Sensitivity parameters. The slope is calculated on a segment
centered around the point, whose size is derived from the Peak Width parameter
value. This means that increasing the Peak Width tends to move the peak start
and end points out from the peak apex. This increases the probability that broad
peaks will be detected, and tends to smooth out irregular or split peaks during
processing (the display is not affected). Typically, a Peak Width value slightly
larger than the actual peak width at %2 height works best. In contrast, changing
the Slope Sensitivity changes the slope threshold directly. This means that
decreasing the Slope Sensitivity also moves the start and end points out from the
apex, and increases the probability that small peaks will be detected. Because
these parameter have different effects, you may need to vary one or the other or
both to get the best results for a given peak. Increasing the Peak Width and/or
Slope Sensitivity for broad, poorly shaped, or split peaks often improves the
accuracy and reproducibility of integration results.

The benzoic acid peak is a good example for exploring the effects of the
individual parameters and their interactions. Click Next until the integration data
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for benzoic acid appears. Now click on the Integrate button to integrate the
benzoic acid peak.

Compound Altributes ] Quan lons ] Calculations Integration l Identific-ation ] Fief. Spectum ]
T.BES  Benzoic acid 108.0,C:1 Linear, Ignor, 7 0.25,'w:4.0, 5 0.20, Mear 108.0, 77.0,12
kCounts] 0 (Chan: 1) 80_NG SMS 2000 Centroid 3 -
2 Start n 3
] Search garch ]
15 =
M3 stan End =
5Integratjon Integratior
D—:: a i B —u—E—-5—-E—E-5.~E &J
L B 0 . e e o e e e
74 7.8 .
minutes
Time Right Click to Add/Edit Time Events. Count: 0
Events
Integration Method
o - rEmm - Search |Sample [o]
Integration Mindaw [+/-minl: | = 7 558 min. Scan: 665 Chan: 1 lon: 2020 us
100% 510 a0 100 120 E
Peak \width [sec, at 1/2 Hi): 50%4 ; 19022 22006 14431 3
Y s T ]
[ L | N 1

Slope Sensitivi [SM]: Watch |Reference

7.BBE min. Scan: 568 lon: 2020 us RIC: 84577

=]

N

Tangent %:

100% 3 510 770 10B.0 1220 E
Peak Reject [counts) 500 = 0%y 227 5 9 U E
Dfﬁé

Filter Peak... Integrat ?g 1] 125
= | T | R.Match: BSE F.Match: 999 Acquired Fange m'z
Area: 107097, Time: 7.667 Previous | Clase | Restore |

Benzoic acid is integrated, but the segment end point is too high. Increase the
Peak Width parameter. You will discover that this parameter alone does not allow
good control for moving the ends of the segment defining the integration region.
When you increase the Peak Width up to 16 sec, both point ends are moved, but
they are too far out. Increase the Slope Sensitivity parameter from 20 to 160 and
integrate again.
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Editing a Data Handling Method
The Compound Table

Compound Attributes ] Quan long ] Calculations Integratian l |dentification Ref. Spectrum
7668  Benzoic acid 105.0, C:A Linear, lgnor, 7 0,25 'w4.0, 5 0.20, Mear 105.0,77.0.12
kCountsd Wl 0 (Chan: 1) 80_NG SMS 2000 Centroid =
= Star : nd =
] Search E
154 =
03 stan Erd =
£Integratjan pgratior
D—:: o St s—== = _ T ———==a -.‘ Bl _E_E MJ
?_Id I I T I .I .
minutes
Time Right Click to Add/Edit Time Events. Count: 0
Events
Integration Method
S ; e - Search |Sample
Integration Windaw [+/- min.). |- = 7.668 min. Scan: 568 Chan: 1 lon: 2020 us
) S50 - 100% 7 510 e 10p.0 1220 E
Peak ‘width (zec, at 1/2 Ht): - x| 50%_; 52ﬁ9 19022 2786 14?31 _;
e T - [N | i I ]
Slope Senszitivity [SH]: = Wl |Reference =
i o ’10——| 7 BB8 min. Scan: 568 lon: 2020 us RIC: 84577
Langent % = 100%3 o g 77.0 1050 1220 E
Peak Feject [counks); (300 = 80%3 277 5 9 U E
Df”fﬁ
Fiter Peak.. ?lg 0 125
Skl | R Match: 95@ F.Matoh: 992 l.cquired Range  m'z
Area; 129067 Time: 7.6E7 Previous | Mest | Close | Restore |

You can have different integration parameters for different compounds in the list,
but for a given compound there is only one set of integration parameters for all
concentration levels.

After you find a good combination of integration parameters for the mid
concentration level data file, 80_ng.sms, confirm that they are acceptable at all
calibration levels by re-integrating the compound at several different
concentrations. It is particularly important to check the lowest and highest
concentration levels. To select a different data file, click Close to return to the
main table, then click Select Data File and select the desired data file, and then
return to the Integration page.

When you have finished adjusting the integration parameters for benzoic acid as
well as for the other compounds at different calibration levels, re-select the
80_ng.sms data file to continue with the tutorial.

Identification Tab Dialog

Double-click on the Identification field for 2,4-Dimethylphenol. Observe the
default parameters for peak identification. The default for Peak Window is +
0.200 minutes (+ 12 seconds). When the quantitation software is trying to find the
2,4-Dimethylphenol peak and integrate it, a spectrum matching the library fit
Match Threshold of 700/2000 must be found within this 24 second window
bracketing the expected retention time (found in the Compound Attributes
dialog). lons in the Reference and Sample spectra below the designated
Minimum Abundence(%x10) value will be ignored in calculating the library fit. For
samples with significant matrix interferences, using Minimum Abundence(%x10)
values of 50-100 is useful in improving peak identification performance. The
integration must also occur entirely within this window. Therefore, always make
sure that the peak width is wide enough to allow a good integration to occur. The
default value will work fine for normal peaks without excessive tailing.
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Compound Attributes ] Quan lons Calculations ] Integration | dentification Ref. Spectum ]

FHE  24-Dimethylphenol 107.0, C:M Linear. lgnar, ¥ 0.25,w:4.0, 5: 0.20, Spec 107012201
E . E Search [Samplae
kCDUm§ St‘laul’fu (Cha;DJD gﬂﬁgéﬁgﬂgﬁwd = 7.216 min. Scan: 542 Channel: Mearged lon: 220 us
] ] — 07
ISearc FEIGICH (i T e R
1504 = . 122
st EniE =G| 19272
1DD—§|m gration Intefgra iorlz E 77
3 : ity 55415 1
E E ] 91
aH 3 e 50473
E 3 507 51 0z ]
E 1 18ze0 ‘ 14317
= ==t = | IT | s |
R LRI SN S DL FULR
Match |Reference
71 7.2 73 7.4 ?'r%inutes 7216 min. Scan: 532 lon: 220 uz RIC: 852442 BC
kCount:: w7 !
Search Method 3 e
D.?5—§ 122 3
Search Windaow [+/- min]: 3 650
3 . 121
- 0.50- E
Search Type: E e
E a1
b = = 749
Match Threshald:  |700 | 0267 o 23 3
3 51 ‘03 0z 23
Minimum Abundance (% « 10) |50 - E [s I 42 = S
= il = | | £ h
R R R A
F.Match: 999, F.Match: 900 Acquired Range  miz
| Mest | LCloze | Restore |

You can use the default Identification parameters for all peaks in the Compound
Table except for benzoic acid. For this peak, enter a peak width of 0.400 min.

Reference Spectrum Dialog

Click on the Reference Spectrum tab for 2,4-Dimethylphenol. Observe the
Sample and Reference mass spectra. Note that the lowest intensity peaks in the
Sample spectrum are not included in the Reference spectrum. This is because
only the 16 largest peaks are included in the Reference spectrum. Notice that the
source data file for the reference spectrum is indicated in the File: field. Examine
the lon/Intensity list. You may edit the reference spectrum if desired and redraw
the spectrum plot. Editing the reference spectrum is advisable if interference ions
(from coelution, background interferences, or column bleed) are observed in the
reference spectrum. If the spectrum is edited by the user, the File: field will be
changed to Manually Edited.
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Editing a Data Handling Method
The Compound Table

Compaund Attributes ] Quat long Calzulatione ] Irkegration ] |dentification Fef. Spectum
7316 2 A-Dimethylphenol 107.0, C:k Linear, lgnar, 7 025w 4.0, 5: 0.20, Spec 107.0.122.0.1
. R h Search [Sample
kCULIm% St‘]aljl"fu (Chan' 1 D—NGSMS d . 7316 min. Scan: 542 Channel: Merged lon: 220 us
] 2000 GENTROID R,ﬂ?{? ] Ne— 07
JSearc Bearch - T ]
1804 3 E 122
] ] 150 12722
15tant ?nﬁ[ ] 7T
100t gration Integrafion: 100 25415 E
: 1 ] o4
54 3 504 &1 A e .
] 1 16280 ‘ 14917
3 it | Lt |
0 L —_— '.I_.ni.ﬂ. I s i Match |Reference
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' ' ' ' minutes kCountE] 197 ]
] oo
. ?5—: 122 ]
lon Irternzity lo Intensity - 650
- ] 181
— E 77 E
1 53 g [@0 [m 0.503 o
51.0 s 94.0 42 ] 2
. £30 e . 030 |53 S 7 Wl
I n i ] 75 T T 0 4
4 [E5.0 47 PN X T aopl | Lt
N N ARALS PERLP I KA
s Bb 7b sb sb 400 110 120
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7 [730 197 15 [1220 559 File: |c:\VarianWS\MSTutoriaIs\SD_NG.SMS
g |90 233 16 1230 £4
Fedraw Ref | Put Sample in Ref |
| Next | LCloze | Bestare |

Use the Next and Previous buttons to scroll through the spectra for the analytes
in the Compound Table.

Checking Spectral Quality over the Calibration Range

Note that 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. For example, you can examine the lowest and highest level
spectra for the analytes in this tutorial. Click Close for this dialog and select the
10_ng.sms using the Select Data File button. Look at the comparison of sample
to reference for each compound and verify that the reference spectrum (from the
80_ng.sms file first used to build the compound table) is a good match to the
spectra in the lowest level sample. The Reverse (R) Match (representing the
extent to which the reference spectrum is contained in the sample spectrum),
displayed below the Reference spectrum, should be higher than the Match
Threshold specified in the Identification dialog. Remember that the default
value of the Match Threshold is 700.

Next, use the Select Data File button in the Main Compound Table again to
compare spectra from the 200_ng.sms file to the reference spectra. This process
of comparison will assure that you have chosen good spectra for identification,
specifically ones that will perform well over the entire calibration range. You also
can check to see whether a different data file scan would generate a better
reference spectrum. When you click on a point in the chromatogram display, the
spectrum for that point is shown in the spectrum display. Click on the Put
Sample in Reference button to generate a new reference spectrum. When you
have finished comparing spectra, click on Close to return to the main Compound
Table dialog.
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NOTE: You may take this comparison process one step further by choosing for
comparison a data file for an analysis sample (e.g. a spiked matrix extract
sample).

Save the Edited Data Handling Method

Click on File >Save As.. to save the edited Data Handling method and type a file
name in the Save Method File As dialog (in our case, the method is named
calibration.mth). Click on File >Exit to close the Method Builder.

You have now finished building and editing a data handling method for the 2000
GCMS Workstation. The next step in the quantitation process is to build a
Sample List or Recalc List to add calibration points to the Data Handling method.

Building a Recalculation List for Calibration

A recalculation list contains all the data files used for calibrating the quantitation
(determining the calibration curve) and for analysis. The recalculation list is built
in the Automation File Editor that can be accessed in different ways:

1. Click on the Automation File Editor application button from the

Varian Workstation toolbar.

2. Right click on a data file name (in the Data File Pane of the MS Data Review
window) and select Recalc List File >Edit.

Information b [ big[2-Chioroethyllether: 93.0 [Merc
4% Benzoic acid; 105.0 [Merged)
4% 2 A-Dichlorophenal: 162.0 [Merge

Select As Reference File

Add Files in Direckary A% 1,2 4-Trichlorobenzene: 180.0 (M.
Replace with Files in Directary A4* Maphthalene-df: 136.0 (Merged)
P (P Y TR PR o T T 18 £ O IO

Create with Selected Files. ..
Add Selected Files. ..
Create with Files in Directary. ..

[ 200_NG.MS
40 MGE.M5
E EEIT_\IG COC MS &dd Files in Direckary, .,

[ BO_NG.M3

3. Click on the Process Data button ﬁ in the MS Data Review toolbar to
open the Process Data view
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Building a Recalculation List for Calibration
The Compound Table

#MMS Data Review - [Process Data] : =] |
| File Chromatogram Spectrum  Spectrumlist Search Integrate Preferences Wiew ‘Window Help = Elﬂ
e WER T TES @
=k W | A AR
— Method File
| Fecent » | Browse. .. | Edit... |
— Recals List File
|E:\VarianWS \ActiveFile.rol Recent » | Browse... | Edit... |
N =1 DataFile
Data file Sample Type Sample Hame |

Recent » |
Browse... |

r— Proceszing Rules
" Clear Calibration
& Al Lines
- " Selected Lines
" Sample Types

™| Calibration

™| Wesification

™| Analysis
vV Make Reports

[ MoRecaloulats
| | ¥ Preview Reports

cWaranWSWSTutorials\0 I Analysis ALLMEAONG

(o | [V [ |00 [N | =

Click the Edit tab in the Recalc List File field.

All these three actions will open the Automation File Editor dialog, where you
will build now a new recalculation list.

In the Automation File Editor select the menu command File >New
>RecalcList

i Automation File Editor

Edit Help

-
CpeEn + SampleList .,

Sequence...

Prinker Setup., ..

Exk

Type a file name and choose a directory where you want to save the
recalculation list and press Save in the Create a new RecalcList File dialog.

105 of 225



Create a new Recalclist File

Save in: | L3 MSTutorials ﬂ - £ ED-

File name: | quantitatior.rcl Save

Save astype: | RecalcLists [*rcl) -] Cancel

Recent Filez »

ik

An empty Recalculation List is opened in the Automation File Editor. You will
now enter the file names for the data files at each concentration level and
associate them with the Calibration Levels identified in the Calculations tab
dialog in the Compound Table editor (see the previous section of the tutorial
under (Calculations Tab Dialog). For your convenience the calculation levels
entered in that dialog are copied here:

Cali Curve Calculations Cali Level Amounts
§ Calibration Lewels: 7 = 1 10000 g |160.000
2 (20000 7 (200.000
Curve Fit Type: | Linear = 3 |4D.EIEIEI g
Qrigin Paint: | lgnore hd 4 |80.000 3
5 [120.000 10

Fearession Weighting: | 1/ns2 -
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Processing a Recalculation List to Add Calibration Data
The Compound Table

&ii Automation File Editor. - [quantitation.rcl]

File Edit Help

M guantitation. rcl - RecalcList

Data File Sample Name Sample Type |53L:| Inj. F:‘e;::!:: AutoLink [fsmmlu%:] U'F:cl::[ak Multiplis
1 chwanianwshmstutonials\10 ALLMIXAONG Calibration M none hione 1 --
2 i ~

w

-

o

Mew Calib Black

]

~

]

|
_ ot |
e |
ISk
TR
A
i

w

-
=

Position the cursor in the Data File field of Row 1. Click Ll and then

click Em&l The Open Data File dialog will appear. Select the data file
10_ng.sms in the directory C:\VarianWS\MSTutorials. In the Sample Type field
use the pull down arrow and choose Calibration. Then click in the Cal. Level field
and enter 1. (Note in the figure above that Calibration Level Amounts 1 is
identified as the 10.000 level.)

Use the same procedure to enter the data file 20_ng.sms. Select Calibration in
the Sample Type field and enter 2 in the Cal. Level field. Continue to add lines for
the 40, 80, 120, 160, and 200 ng level files until all seven levels are entered to
the Recalculation List quantitation.rcl. To assure that calibration data are cleared

before calculations, highlight the first Row of the list and click &l and
select New Calibration Block in the Sample List field. When you are finished,
the recalculation list should look like the following:

Data File Sample Hame Sample Type
1 Mew Calib Block -

_2 cheaturnwshsattutarthy10_ng sms RDE Calibration - 1
3 | cheaturmwshsattutarth20_ng sms RDEB Calibration = 2
4 | cheaturmwshzatiutorthd0_ng zmz BDB Calibration = 3
B | cheaturmwshzatiutoh80_ng.ezmz RDEB Calibration = 4
6 | cheaturmwshzatiutorth120_ng.2m: RDB Calibration = b
7 | cheaturnweshzatiutorth160_ng.2m: RDEB Calibration = E
8 | cheaturnweshzatiutorth200_ng.zm: RDEB Calibration Z T
9 | | [

10 | -

Use the menu command File >Save to save the Recalc List. Click on File >Exit
to close the Automation File Editor.
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Processing a Recalculation List to Add Calibration Data

Open the Process Data view in the MS Data Review application by clicking the

“Process Data” icon @. If you opened the Automation File Editor from the
Process Data view (as described in action 3 in the previous tutorial), you will
return automatically here when you close the Automation File Editor after
saving the recalculation list. The data handling method file should be
calibration.mth. Click the Recent button in the Recalc List File field and select
guantitation.rcl.

#+ MS Data Review Il - Process Data

File Chromatogram Spectrum  Spectrumlist  Search  Quantitation Preferences View ‘Window Help

B = PR

M Process Data

Method File
C:5W ariantal'5 \MS T utorials\calibration. mth Fecent » ‘ Browse... | Edit.. ‘
Recalc List File
C:\Warniar'S WS T utorialsquantitation.icl Recent > ‘ Browse... | Edi... ‘
Z o Data File
Data file Sample Type Sample Hame — FmErs
1 Jriew Calib Black =
2 [ciwarianwsimstutorialsyi0_ng.sms Calibration, Level = 1 ALLMIXAONG Browss...
3 [ciwarianwsimstutorials\20_ng.sms Calibration, Level = 2 ALLMIX20NG :
4 [cohwariamwsimstutorialsidd_ng.sms Calibration, Level = 3 ALLMIXAONG P:CESSW s
5 [ciwarianwsimstutorialss80_ng.sms Calibration, Level = 4 ALLMIABING = ':HIL'nasd T
6 [ciwarianwsimstutonialsi120_ng. sms Calibration, Level =5 ALLMIXAZ20NG i cerlen e
7 [ciwarianwsimstutorialst160_ng. sms Calibration, Level = G ALLMIXABONG pannicllines
8 [clwarianwsimstutorials\200_ng. sms Calibration, Level =7 ALLME200NG - r -
-
-
¥ take Reports
¥ Preview Reports
Print
Process

Select All Lines in the Processing Rules field.

Click on ﬂl As the Data File list is processed, a message log and a
process indicator at the bottom of the display keeps you advised of the progress.
The current line in the list is shown followed by the word Processing, until the last
line has been completed.

Examining Calibration Results in Process Data View

You can view and print calibration reports in the Process Data View. Check
Preview Reports in the File menu of the MS Data Review window.
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Processing a Recalculation List to Add Calibration Data
Examining Calibration Results in Process Data View

T M5 Data Review - [Process Data]

= File <Chromatogram  Speckrum Speckr

E Select File/Chromatogram. ..
|: Print. ..

Prinkter Setup. ..
Expork k

v Preview Reparks
Send Reparts to Spooler File
Select Spoaler File, . [spoaler. mst]
Yiew Spooler File

Exik

You can view calibration block and curve reports as well as summary and chart
reports by clicking the Print button in the Process Data view and making the
report selection. If the Preview Reports option is not checked in the File menu,
any print command will send the report file directly to the printer, without opening
a preview window. Press Print and Select Calibration Curve Report

| T: B 111
Sample Reparts »
Compound Reports »

Calibration Block Reparks  #

Calibration Curve Report

Surnmary Reports 4
Chart Reports k

Wiew Spooler File...
Report Preferences, ..

This will bring up a Print Preview screen for the calibration results. Four
calibration curves are shown on each page. Use the Next/Previous Page

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

Report buttons %l %l to send it to your printer.
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Calibration Curves Report
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Reviewing Calibration Results in the Results View

Open the View Results window by clicking the Results button in the MS

Data Review toolbar.
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Reviewing Calibration Results in the Results View
Examining Calibration Results in Process Data View

4| Data File | RT (.. || 2] PeakHame | 5 5] 2] ResultType | ares (19| Amouria
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In the Results view you can examine the calibration and analysis results and
interactively adjust the integration parameters for any compound in any data file,
which you select from the list displayed on top of the Results view.

You can manually integrate peaks in the Integration pane by manually moving
individual peak event markers. Place the cursor on a peak event(the cursor will
change to a hand symbol), then click and drag to the new location.
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After releasing the mouse drag the peak will be reintegrated and the moved peak
event will be shown filled in with the old position still showing, but marked with an
“X”. To restore the original peak event position, right-click on the event and

select to restore event. The peak will be reintegrated again to the original results.

Alternatively, click on the Set Click and Drag Action button iﬂ in the
Integration pane toolbar and select Integrate Area.

%[ @ - B -

h'_|||'|£|| Zoom Chrarmakogranm +7
f Awverage Selected Spectra +W
Calculate Moise +

v Integrate Area

Expart to Cliphoard +E

Select the integration region by clicking and dragging along the base of the peak
(the newly integrated region will appear red).
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kCounted  Benzojc acid, 105.0 ; Eh
] Star U 0455 ik
1III.D—: Search Fr
7.5 -
n £ 0 Start 3
Jintegration .
2.5 -
] \»_ . o
|:I.|:|__| T T T I T T T I LU I LI I T T T 1 I T I__
7.4 7.5 7.6 7.7 7.8
minutes
Time Right Click to Add/Edit Time Events. Copur
Events

~I-
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Reviewing Calibration Results in the Results View
Examining Calibration Results in Process Data View

NOTE: This example showed a change made to a calibration data file. This will
cause all the calibration data files to be reintegrated to generate a new calibration
curve and, in addition, any analysis data files will be reintegrated to generate
updated results. If a change is made to an analysis data file, then only that data
file will be reintegrated.

You can also modify the integration parameters entered in the data handling
method by clicking the Edit tab in the lower left side of the Results view.

Edit Process
MNext Previous
i “.Ij.ll.
AL IEEN
Load Save
Print Preferences

This action will open the Integration field in the compound table for the compound
selected in the Results view.

Compound Table E|
Compound Attributes ] Guan lons ] Calculations Integratiorn l | dentification ] Fief. Spectrum ]
TE1Z  big[2-Chloroethoxy)meth 93.0. C:M Linear, Ignar, 7 0.25,w:4.0, 5: 0.20, Spec 93.0.63.0.95.0
kCounts (Chan: 1) 10_ng.sms 2000 CENTROID 3 -
E Start] Erid 3
4 Search Bearch =
153
104 Start S
5_flntegrat on Int =grat|0r€
IE o RN W — = S e e e
7.4 7h 7B 77 7.8 1.
minutes
Time Right Click to Add/Edit Time Events. Count: 0
Events

Integration Method

Search [Sample

Integration ‘windaw [+7- min.]: 7612 min. Sean: 564 Channel: Merged lon: 1240 us

kG ounts [ix] I
ZTfez
Peak Width [sec, at 1/2 Ht): 20+ 17483 i
15— 5 g _
10 _l
Slope Sensitivity [SN]: o sH5T S6[4 ]

Match  |Reference

Peak Dectect Reject [» Moize):

| (o]

7612 min. Sean: 554 lon: 370 us RIC; 417000 BC

- KC ounds | 2
Tangent % 1a = 0.75-] 55831 e} -
5
i - 0.50 5 -
Peak Feject [counts) 500 = 48 o 77 - 122
025+ o4 N
T 63 52
a0 i 4 1 | A
Filter Pealk... | Integrate | "k 75 1do 125 180 175
F.hdatch: 236, F.Watch: 226 Acquired Range  miz

Area: 45471; Time: 7.612 | | | Restare |
0] | Cancel | |
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You can change other parameters besides the integration parameters for this
compound (in the Identification, Calculations, Ref. Spectrum or Quan lons fields),
but you cannot select another compound in this dialog.

When you make parameter adjustments, the results are automatically updated in
the Results view.

NOTE: All changes to the method and data file results in the Results View
window are stored to temporary files. These changes will only be saved to the
actual files when exiting the Results View window or by clicking on the Save
button or by loading a new recalclist or a new data file. You will be prompted to
save the changes, delete the changes or cancel the save operation.

Edit Process

MNext Previous

Load Daka FiEss

Load Recalc File, ..

Save Changes made in Yiew Res x|

| Recalc Set:  gquantitation.rcl

Save I Delete Cancel |

Examine the calibration results by selecting the compounds and data files in the
list. The Amount field in the upper pane displays two types of information,
depending on whether it describes a calibration file or an analysis file (the file
type information was entered in the Sample Type field of the RecalcList dialog in
the Automation File Editor):

For calibration files, the Amount field contains the Relative Response Factor,
RRF, defined as:

RRF=(Peak Area/Peak Areas) X (Amountis/Amount)

Area will be replaced by Height in this formula, if height is the selection in the
Measurement Type field of the Calculations Setup section in the Data
Handling Method (see the section Editing a Data Handling Method presented
earlier in the tutorial).

For the analysis files, The Amount field contains the quantitative amount. Note
that for the Internal Standard, Naphthalene-d8, the Amount value is 1 for the
calibration files.

You can view and print reports from the Results view by pressing the Print
button in the left lower side of the View Results dialog and selecting the type of
report.
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Reviewing Calibration Results in the Results View
Viewing and Editing Calibration Results in the Method Builder Dialog

1| | *
Edit | Process
MNext I Previous
== a L
__,,_! —1-‘-[— Ll i M
Load |
Print | Preferences

Target Compound Report
Ion Ratio Report

Results Lisk Reparts r
Sample Reparts r
Compound Reports r

Calibration Elock Reports ¢
Calibration Curve Report

‘Wiew Spooler File, .
Repart Preferences, ..

Edit Report Method r

Again, make sure that the Preview Printed Reports is checked in the File menu
of the MS Data Review window.

Viewing and Editing Calibration Results in the Method
Builder Dialog

You can also view the calibration curves from the Method Builder window. Open
the method created and used in this tutorial on quantitation, in our case the

method file name is calibration.mth, either by clicking on the View/Edit Methods
button in the Workstation toolbar, or by using the quick link button.

I
@ calioration.mth | EETRTET—

Edit Compound Sets
Print Method
Pick a different Method

Click in the Compound Table section of the Method Directory under MS Data
Handling. The Compound Table dialog appears.
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Bet 15 Comnound 1D Nuan lnn Calculalinns Intenratinn Identificatinon | Bef Snectrum
1 17.333 I 2 4-Dimethylphenol 107.0, C:k Linear, Ignar, 7 0.25,W5:4.0,5:20 0.20, Spec 107.0,122.0,121.
2 |7626 bis(2-Chlaraethosy] 93.0, C:M Linear, Ignar, 7 0.25,wh4.0,5:20 0.20, Spec 930,630,950
3 |72 Benzaoic acid 105.0, C:M Linear, Ignar, 7 0.25,5:4.0,5:20 040, Spec 105.0, 77.0, 1220
4 |7.772 2 4-Dichloraphenal 162.0, C:M Linear, Ignar, 7 0.25,wh4.0,5:20 0.20, Spec 162.0,63.0.950
5 1759594 1.2 4-Trichlorobenz 180.0, C:M Linear, Ignar, 7 0.25,W5:4.0,5:20 0.20, Spec 180.0,182.0,109.
6 |8.085 * Maphthalene-d8  136.0, C:M Linear, Ignar, 7 0.25,wh4.0,5:20 0.20, Spec 136.0,108.0. 520
F 18140 Maphthalene 1268.0, C:M Linear, Ignar, 7 0.25,W5:4.0,5:20 0.20, Spec 128.0,102.0,127.
8 |84 4-Chloraaniling 1270, CM Linear, Ignar, 7 0.25,wh4.0,5:20 0.20, Spec 127.0,123.0.820
9 8740 Hexachlorobutadie 225.0, C:M Linear, Ignar, 7 0.25,W5:4.0,5:20 0.20, Spec 228.0, 2270, 223,
10
11
12
13
14
15
16
17
18
19
20

Data File Mame:  C:\Warianw'S4MS Tutorialsh80 NG SMS Select Data File

Build Compound List | Import Compound List | Export Compound List | Frint.... |

Sort | fidd | Inzert | Delete | Fill Dowin | Restore |

Click on the View Curves button. The calibration curve for the currently selected
compound in the Compound Table is displayed.

B Calibration Curve - 2,4-Dimethylphenaol

Print... | Frint &ll... | Export.. | Overlay... | Paint Infa... | Coefficients...
calibration.mth; 2000.40: 2 4-Dimethylphenol
Internal Standard Analysis
Curve Fit: Linear, Qrigin: lgnore, Weight: 1im-2
Resp. Fact RSD: 8.074%, Coeff Det(r?): 0998109
y= +1 1065x-0.0421
Replicates 1 1 1 1 1 1 1
- _ D
2]
a
k & =
5
i H -
Z
¢ H
!

E -
d. " '3 h 4 5
Amount fAmt. Std. (PPBE)

Feak Name: | RIS ] w1 ExsactView

Curve Fit Type: |Linear ﬂ [ Curve Only Plot Type
Origin Pairk: |Ign0re j [~ %Y Cursor * Linear

Regression: [1/rix2 ElF e 2l Cancsl |
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Processing Analysis Files in a RecalcList
Viewing and Editing Calibration Results in the Method Builder Dialog

Notice that the Curve Fit options chosen when the Compound Table was built are
defaults for the display (Linear Fit, Ignore Origin Point). The linear fit equation for
2,4-Dimethylphenol is shown above the plot field. Click on the other Origin
options, Include Origin Point and Force curve through the origin. Observe the
change in the fit equation and the Correlation Coefficient. Now try Quadratic and
Cubic curve fits and observe the fit equations and correlation coefficients that
result. Note that for most well behaved species analyzed by GC/MS the Linear fit
and ignoring the origin point provides the simplest route to good quantitation
results.

Click on the up/down arrows in the Peak Name field to observe 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 keep the edits.

Double-click on one of the data points of the calibration curve graph, for example
the 80 ng level for 2,4-Dimethylphenol. Observe the new Point Info dialog
appearing below the Calibration Curve dialog.

8 Point Information El
Select Point
Level: |TE| Replicate: |TE| M et | F'revin:nus| 1 reps. at level 4
[ Exclude Selected Paint frarm Calculation kK
File: o:swarianwssmatutanalz\80_ng.sms
Arnount: 30,0000 Feak Size: 358757 Deviation: -4.52%
Frint Compound Bepart

As you can see in the Calibration Curve plot, this data point has a greater
deviation from the fitted line than other data points for the compound. Note the
deviation value of —4.52% in the Point Info dialog. Click on the box Exclude
Selected Point from Calculation. Observe the change in the fit equation,
response factor RSD, and the Correlation Coefficient when the point is excluded.

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.

NOTE: The process of excluding data points does not remove the data points
from the Compound Table. However, exclusion does affect the calibration
calculation and the quantitation results.

Processing Analysis Files in a RecalcList

Processing of analysis files is performed in the Process Data view. There are
two ways to process files as Analysis Samples. You can add files to the existing
RecalcList used for calibration, or you can just process the currently active file
opened in the chromatogram display. Both ways will be exemplified in the
following.
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Adding and Processing Entries in an Existing
RecalcList

You have learned how to process a Calibration Block using a Data Handling
method and a RecalcList. Now it is time to process Analysis files in a RecalcList.

Open the Process Data view. If they are not already selected, choose the files
calibration.mth and quantitation.rcl for the active data handling method and
RecalcList, respectively.

1 MS Data Review - [Process Data] Q@g

" Ble chromatogram  Spectrum  Spectrum List  Search  Integrate Prefersnces Yiew Window Help - 8 X

Sy HaBE L TES @

Method File

-\ aranw/5\MS Tutorislshcalibration. mth —— | Eiasa... | Edit.. |

Recalc List File
C:hWariana/Shi 5 Tutorials\recalculation. el Recent » | Browse... | Edit... |

. - Drata File
Data file Sample Type Sample Hame — Fiecent s
1 [Mew Calib Block =
2 |cwarianwesisteves_mstutorialsh0_ne Calibration, Level =1 ALLMEAOMG Browse. .
3 |cwarianwsi\steves_mstutorials'@0_ng Calibration, Level = 2 ALLMEZOMNG ;
4 |ciwarianwststeves_mstutorials\0_ng Calibration, Level = 3 ALLMEAONG ARl H_ules_
5 |cwarianwshsteves_mstutorials\B0_ne Calibration, Level = 4 ALLMIFB0NG (’: g:r;;:hbrahm
6 |cwariarmwstisteves_mstutorials\120_r Calibration, Lewvel = 5 ALLMIEANZ0NG
7 |c'warianws\steves_mstutorialsv1B0_r Calibration, Level = B ALLMIKABONG £ Selected Lines
8 |clwarianwsisteves_mstutorials\200_r| Calibration, Level = 7 ALLMIKZ00MG £ Sample Types
'] r
10 = r
-
™ Make Reports
™
=
Pritt

Process

In the RecalcList File line, click Edit to enter the Automation File Editor. Click
Add to add a new entry, which will have a default Sample Type of Analysis.
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Processing Analysis Files in a RecalcList
Adding and Processing Entries in an Existing RecalcList

File Edit

Help

M guantitation.rcl - RecalcList

m|=

w

-

o,

o

-~

Data File Sample Name

New Calib Block

o hwarianwssmstutarialsh1 0 ALLMIXAONG
o vearianwsmstutorialsh20 ALLMIX/ 20N G
o hwarianwssmstutarialshdl ALLMIXAA0NG
o variansimstutorialsha0 ALLMIX/B0NG
o hvariarwstmstutonalsh12 ALLMIXA 208G
o varianwsimstutorialsh 18 ALLMIXA BONG
o hvariarshmstutonalsh20) ALLMIXA200MG

wlem

Ic Svalianas

-
=l

Calibration
Calibration

Calibration
Calibration
Calibration
Calibration
Calibration
Analysis

Sample Type

Recale

Notes AutoLink

Amount 5td | Unid Peak
5. N% only)

Factor

Fill Dgwn
Diefaults.

Browse...
Repart...

Actions

Click Browse to select a file for analysis processing and select the file
50ng_ccc.sms.
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Open Data File

Laak: in: |l_) M5 Tutarials j £5 Eg-

=] 10_MG.5MS |*8] 160_s.5M5
8| 20_NMG.5MS |%8) 200_ps. 55
8] 40_NG.5M3 |%8) PUR.GEE, 515
SOMG_CCC
) 50_NG.5M3
%] 120_NG.5M3

Filename:  |SONG_CCC.5MS
Files of type: |Data Files [F.run;” zms;" smz) j Cancel

Fun |nfarmation Result Infarmation
File: [C:h. ABOMNG_CCC.5M5 | J
Sample: ALLMIX/ SONG Recalc Date: 5/14/2005 3:22 PM
Inject Date: [10/10/1331 3:33 AM Peak Measurement: Area
Fun Time; |7-221 - 8.908 min. Calculation Type: [Intemal Standard
Whorkstation: Detected Peaks: 3 Compounds OF
[nstrurnent; Rejectad Peaks: 0 Missing, O Failed
tadule; 200040 dentified Peaks: 1 TICs. 0 Unknowns

Fiun Mode: Analysis

Click Open to close the file selection dialog and enter this file name for the
Analysis entry in the RecalcList.

i Automation File Editor - [quantitation.rcl]

File Edt Help
Data File Sample Name Sample Type IE?:;I Inj. I:ch;:ic AutoLink [lrsmwgtus::lﬂ] U';:Igc'::?k Multiplic Add
Mew Calib Block e
| chwarianws\mstutonalsh 10 ALLMEA ONG Calibration
3| chwananwsmsiubonal20 ALLMIX/ZONG Calibration Delete
4 chwarianvs\mstutonialshdd ALLMIXAONG Calibration Fill D
5 |warianwsmstutoralsB ALLMIX/B0NG Calibration
b | chwananwsimsiutorialsv12 ALLMIA 20NG Caliration Defauls...
7 | chwananwsimstutonals\1 B ALLMIXA BONG Calibration
8 | clwananws\metutorials\20 ALLMIX/200NG Calibration
|9 [ vatensmtoras B AL/ SONG Andlysis _ Rept.. |
0 Achions... |

If you have already processed the Calibration files, you could delete the New
Calibration Block entry and the seven Calibration files before Processing the
RecalcList but this is not necessary. Save the RecalcList and close the
Automation File Editor. You can now perform the Recalculation immediately by
selecting All Lines and clicking the Process button. You will be able to observe
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Processing Analysis Files in a RecalcList
Adding and Processing Entries in an Existing RecalcList

the progress of the recalculation in the processing status field below the Data File
Table. At the end of the run the screen will look like this.

£ MS Data Review - [Process Data]

"] File Chromatogram  Spectrum  SpectrumList Search Integrate Preferences View indow Help - | & x
&S | MY 7E EG @
Method File
C:4 ariani S S T utarialzhcalibration. mth Recent > | Browse.. | Edit.. |
Recalc List File
C:4 arianw 54 5 Tutarialshrecalculation. el Recent > | Browse.. | Edi... |
X " Data File
Data file Sample Type Sample Hame — Fecent >
1 |Mew calib Block |
2 |cwarianwshsteves_mstutonizls\10_ng Calibration, Level =1 ALLMEA0NG Browse
3 |ciwarianwshsteves_mstutorials'20_ne Calibration, Level = 2 ALLMEZ20MG )
4 [ciwarianwshsteves_mstutorialsd0_nc) Calibration, Level = 3 ALLMIxA0MG e H_UIES
5 |cwarianws\steves_rstutonials\80_ne Calibration, Level = 4 ALLMEB0NG (: E:rfizq:hbramn
6 |cilwarianwshsteves_mstutorials\120_r Calibration, Level = 5 ALLMEAZ20NG .
7 |ciwarianwshsteves_mstutorialshiB0_r| Calibration, Level = 6 ALLMIXABONG # i Lies
8§ |cwarianws\steves_mstutonials'200_r Calibration, Level =7 ALLME200NG ® SeplE s
9 |ciwarianwshstutorials\eOng_ccc.srr Analysis ALLMIS SONG r
18 hd r
— r
Line 4: Calibration, Done A
Line 5 Calibration, Done I Maka Reparts
Ling B: Calibration, Done r
Line 7:  Calibration, Done v
Line 8: Calibration, Done
Line 9 Analysis, Done Print
e v

Process |

To only process the 50ng_ccc.sms file, you can select Selected Lines, highlight
the 50ng_ccc.sms line and then click Process (make sure that Clear Calibration
is not checked).

S Data Review - [Process Data]

:BIE Chromatogram  Spectrum  Speckrum List  Search Integrate Preferences Yiew ‘Window Help

w5 oy ER ~ED | @
tethod File
C:Aariantw 545 Tutonialshealibration. mth Recent > | Browse. | Edit |
Recalc List File
C:A\WariantSYMS Tutorials recalculation.rel Recent » | Erowse.. | Edi... |
" Diata File:
Data file Sample Type Sample Hame — Frecent>
1 Mew Calib Block T
2 |cwarianws\steves_mstutorials\0_ng Calibration, Level = 1 ALLMEAONG Browse..
3 |c'warianws\steves_mstutorials\20_ng Galibration, Level = 2 ALLMERZ20NG
4 |cwatianws\steves_mstutorialsMO_ne Calibration, Level = 3 ALLMEAAONG PSR s
5 |ciwarianwsisteves_mstutorialsV0_ne Calibration, Level = 4 ALLMEBONG : E:r;;]i:hhrahm
6 |cwarianwsisteves_mstutorials\M20_r) Calibration, Level =5 ALLME120NG .
7 |c'warianws\steves_mstutorials\IB0_r Calibration, Level = 6 ALLMEABONG € Selected Linss
8 |ciwarianwsisteves mstutorials\200 1 Calibration, Level =7 ALLMEZ200NG ® Semls Topes
e arianws\mstutorial S\S0ng coc. sl ALL E r
10 - I~
-
" Make Reports
r
=
Print

Process
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Processing the Active Data File

Alternatively, open the chromatogram to be analyzed by selecting the data file
name in the Data File pane of the Plot Chromatograms and Spectra view.
Select the same analysis file, 50ng_ccc.sms, as in the previous tutorial.

# M5 Data Review - Plot Chromatograms and Spectra 101 x|

File Chraomatogram Speckrurn  Speckrum List  Search  Inbegrate  Preferences  Yiew ‘Window Help

& | HNERE P VEC| @

I Plot Chromatograms and Spectra = O]

Ias

[ MCData ~| [ PDsfor50H| [l a ol Jlt - . Jm o B el
,,,,, S e frooon || a] o] Alrs] b o Bl 1% Bl
E-f MPID 2 Chan: [ kCounts]  E Chan:1 50NG_CCC.SMS |00 CENTROID RAW -
-0 MPe A% 2.4Dime 1 Chat@ 1 ]
= :E;LDG A bis[2.Chl ks = < :
. _* Berzoic 7EH £ IS 3
== M3 Tutarials & = ] - o™ = c
. A 2.4-Dich E = o & s 1
£ 1200T ukarial.r 5 ; 1 - c ) e ]
£ hew.rcl A5 1.24Th E = a - o % ]
£ quar;titation.rcl A& Naphth 500—: E‘ i e ’; 3
£ Tutoriall el A Maphthe In ] S - :
@ 10_MG.5M5 4™ 4-Chioro E -~ ]
----- [ 120_NG.5M5 A* Hexachl ] ]
----- [§ 160_MNG.GMS i Unknow 550 E
----- (3 20_NG GMS E ]
----- [3 200_NG.SMS g 3
----- [3 40_NG.5MS 3 18s
----- [ BONG_CCC.¢ = ]
..... [ B0_NG.5MS IR o e e e IR S e
..... [3 PURGEE.5MS 725 750 7v5  BOD @825 850 B
----- [ NEWINTERFT
----- NEWINTERF1
3_;. A kI UC_ILI Scans 537 4 £a3
il | ol ld) 2 AEh L] eo -

Select the Process Data button @ in the MS Data Review toolbar. This will
open the Process Data view, which has in the Method File field the last method
file used (usually to run the Calibration Block) and in the RecalcList File field a
new recalclist file (named by default ActiveFile.rcl) that contains the currently-
active data file.
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Processing Analysis Files in a RecalcList
Adding and Processing Entries in an Existing RecalcList

M Process Data

Method File -
C: 8 arian/S \MST utarialshcalibration. mth Recent » ‘ Browse... ‘ Edit... ‘
Recalc List File
TN arianws \ActiveFile. il Recent » ‘ Browse... ‘ Edit... ‘
D ata File

Data file Sample Type

Sample Hame

ciWarianyWS\MSTutorials\SONG CCC.SMS | Analysis

o [on o oo | ra [

ALLMIKS 50MG

Recent »
Browse...

Proceszing Rules

[ Clear Calibration
+ AllLines

" Selected Lines

" Sample Types
-
]— Y
= i
v Make Reports
™ Mo Recalculate
¥ Preview Reports

Print

Process

When a calibration is processed, the calibration information including the
calibration files that are used, are added to the Calibration Block of the data
handling method used for processing. Since you performed the calibration in the
previous tutorial, all this information is contained in the method file
calibration.mth. To run the analysis, all you have to do is click the Process
button (make sure that Clear Calibration is not checked). As before, the
processing status display field will show when the processing is complete.

M Process Data

Method File
W ariarhy'S \S Tutorialshcalibration. mth

Recalc List File
[\ arianiwS ActiveFile.rcl

Fecent » ‘ Browse. .. |

EEX

Edt. |

Fecent » ‘ Browse... ‘

Edt. |

Data file Sample Type

Sample Hame

ciWarianyWSiMSTutorial\S0NG CCC.SMS | Analysis

O (V[ (S0 (M|

ALLME 50MG

D ata File

Recent »
Browse...

- Processing Rules
[ Clear Calibration
* AllLines
™ Selected Lines

" Sample Types

¥ Make Reports
[ Mo Recaloulate
W Preview Feports

Frint

Process |
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Reviewing Analysis Results

The results for the analysis files you have just processed can be reviewed in the
same way as calibration results, from the Process Data view or the Results
view.

In the Process Data view, click the Print tab, and select among the listed
options. Verify that Preview Printed Reports is checked in the File menu of the
MS Data Review window, as mentioned in the previous tutorials.

B il |

Sample Reparts »
Al Compound Reparts
Targeks Only

Calibration Block Reparks  #
nidentified Only albration black Reports

Calibration C R L
Internal Skandard Only [

Surnmary Reporks 4

r Chart Reports k

- Yiew Spooler File..,
| Report Preferences...

Previews of the selected reports will be opened, which you can examine page-
by-page and/or print, as previously described for reviewing the calibration results.

Open the View Results dialog by clicking the View Results toolbar button .
As only the analysis file was processed, the list displayed on top of the Results
view contains only the compounds of this data file.

& M5 Data Review - [View Results] -0l x|
| File Chromatogram  Spectrum  Spectrum List  Search Integrate Preferemces Yiew ‘Window Help == x|
Lo @ @ AMD HIST [E|E oy
@ = 25 2 A A EE RS
callbratlon mth | DataFile |RT(‘.. \l/|| | PaakMame | HH S| | pesul.. |A ’I\|| Amounk 4\|| -
E-{E5 Compound Table (2 Con | sonG_coc.sms 7.330 2,4-Dimethyiphenol Identified 353283 50.87
o iy FEEEE T 333 2, 4-Dinf | S0MG_CCC.5M3 7.622  his(2-Chloroethyljether Identified 252937 51.59
- M 7,626 bis(2-Chioroeq | SONG_CCC.5MS 7.657  Benzoic acid Identified 48501 27.23
<, 7.772 Benzoic acid | | SOMG_CCC.SMS 7767 2,4-Dichloraphencl Identified 136550 46.15
N S0MG_CCC.SMS 7.993  1,2,4-Trichlorobenzens Identified 141990 47.96
7.772 2,4-Dichl f = —
: Seaie 4'CT .°,:IDD SOMG_CCC.5MS 8,084 Maphthalene-da s Identified 256770 40.00 |
9% L, Tnenion | eppye_coc.ams 8133 Maphthalene Identified 847358 50.03
- @ 8,085 Naphthalene— | sppys_-oc.sms 5490 +-Chloroaniline Identified 369339 45.06
- 140 Naphthalene | | sonG CoC S 9 Hexachlorobutadiens Identified 11229, 5047 | T
- b 8,491 4-Chloroarilirg =m0 T T T 0 . 0
- M 8,740 Hexachlorobul F o
= - Urknowns Method (Eng A

g R EONG CCC.SMS

i

-

=
=

i

i

] T ]
Aand | Al o,

Al o] db| R B B _I_I_I_iJ_J_JI_

1 1 Time R\ght Click to Add/Edit Ti
Load | Save Events

Print | Preferences

&fl Search |Raw Sample Spectrum for Soan: 544 -
| | Match |Chan: Merged  Reference Spectum for I
4 » = _ .
= Counts] 24 Dimethy 283 1B 103%—
Edit Process 100 EONG._ SMS =¥ , 50%—] -8
Next Previous e I ~ |.| L
S L l I 7‘1 I I 100%-AVB = -
2! -1‘[— l.:”l ) mmUtES T 0 % \|. \Iluln 1l ||.| Ly " I

100
ﬁb ?IJ Db 1{0
R.hiatch: 900, F.Match: 009 Acquired Range  miz ~

For the Analysis sample type, the Amount field reports the quantitative amounts
of the compounds, instead of Relative Response Factors that are reported for the
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Reviewing Analysis Results
Adding and Processing Entries in an Existing RecalcList

Calibration files. This data file has all of the Target Compounds present at 50 ng
levels. All but the Benzoic Acid peak show good quantitative results. Adjusting
the integration and curve fit parameters for the benzoic acid species would
improve results for this compound. These operations can be performed in the
Integration pane of the Results view and in the Method Builder dialog as
previously described for adjusting parameters to improve calibration results).

One compound, Hexachlorobutadiene, was also tentatively identified during
Chromatogram Processing of unknown peaks. This TIC unknown has a different
retention time and lower spectrum match than the compound identified as
Hexachlorobutadiene. This suggests that it is in fact a structurally similar, but
different compound.
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Remember that the parameters for processing unknown peaks are set up in the
Calculations Setup dialog of the MS Method in the Method Builder application.
It can also be accessed from this screen via the Edit button.
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SIS and MS/MS Acquisitions

Introduction Tutorial

Calibration of SIS

Using the Selected lon Storage (SIS) option, you may selectively accumulate or
store specific ions in the trap. The ejection of the unwanted ions is performed by
applying a multifrequency waveform, which includes those frequencies required
to eject the unwanted ions and misses the frequencies corresponding to the
stored ions. The waveform amplitude will be adjusted so that there is good
ejection of matrix ions while the desired ions are still stored efficiently.

This tutorial assumes that you have a basic knowledge of 2000 GC/MS operation
and that your instrument has been tuned.

To perform SIS calibration, you will first build a SIS Method to isolate three ions,
m/z=100, 264 and 414 from the calibration gas spectrum. Open the Method
Builder application from the Workstation Toolbar. Open a GC/MS method and
edit the MS section. Create a two-segment method as shown below.

Low High S -~
P Start End lonization lon I—
Segment Description : . Mazs Mass -
[min.] [min.] (m/z) (miz) Mode Preparation |__|
1 |Full Scan | oo KR &0 E50 ElAuto + |Mone =
2 [100-264-414 1.00 2.00 B0 B50 El Auta - (515 -
= =] Ihd
o = Ihd
3 = |~ |
Add | Ingert Delete Defaults | Restore Special Applications...
Seament Setpoints ] lonization Mode - El Auto l
Storage Masz Ranges Ejection Maszes
Low Mass High Mass lon Mass Amplitude
£ 0 Customize...
263 265
413 415
Add | Inzert | Delete | Defaults | Restore |
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The first segment detects all ions in the calibration gas in the mass range of 60-
650 in the EI Auto mode (no ion preparation). The second segment selectively
stores the m/z 100, 264 and 414. To set up the Storage Mass Range for SIS
highlight the second segment in the segment table (as shown above), then select
the lon Preparation - SIS tab dialog. Under the Storage Mass Ranges enter the
values shown in the picture. Click the Customize button and make sure that the
Autoscale field is checked.

Customize 5IS Method

|onization Storage Level:

v Autozcale?

W aveform Armplitude:; 1?.?5_|::| valtz

Defaultz | k. | Cancel |

This selection will assure that optimum waveform amplitude is calculated, which
will eject all the ions except the ones selected for storage. You can further
optimize the waveform amplitude value by adjusting the SIS Amplitude Adjust
Factor in the Auto Tune mode in System Control as will be described later in
this tutorial. Save the method file as CalSIS by using the menu command File>
Save As and then close the Method Builder application.

Select the System Control application from the Workstation Toolbar. Use the
menu command File >Activate Method. From the selection dialog select
CalSIS.mth and click Open. Select the Manual Control mode in System
Control. Turn on the trap and the calibration gas by clicking the ON/OFF and Cal
Gas symbols in the schematic picture in the Control and Status field (see
picture below). The color of the symbols will turn green showing which
components of the instrument are turned on. Use the Segment # field in the
Method display to select the desired segments.

m 2000.40 - Noi Ready OE=R
tdanual Control Auto Tune | Temperatures | Diagnostics | Shutdown ‘ Acquisition |

CoEtlrol$:l Status = - Method ] SelPrints ] Adiustments] Operating Conditions
ilamen
(e \\_é_/ Mode State: Idle
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Cal A /ﬂ‘“\‘_ g Fault State: Na Fault
Gaas<J_l> ﬁ_ Segment #: =l Full Scan
tultipl ime:
S Scan Mode: EI - Auto Range: B0 - 650 InfiTime 2381
Hide Keypad | |Pn:|file Spectum j lonPrep:  Maone lon Count: 19051
| #lg| =) 11w E| =8|
Scan Number: 13, Time: 0.000 min. Base Peak: 63, Base Amount 2077 _
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155 3
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105 1002 b [
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3 219 e
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3 295 168 303 502
_I 128 ] o
o i #..4 |
R PR P B i 5 e R e PR =
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Introduction Tutorial
Calibration of SIS

The mass spectrum displayed in the above picture was acquired with segment 1.
It shows all ions in the calibration gas, as there is no ion preparation selected.
Select the second segment that uses the SIS ion preparation to store only the
m/z 100, 264 and 414. The mass spectrum acquired with segment 2 (SIS on)
shows only the selected ions.

Scan Number: 18, Time: 0.000 min. Basze Peak: 264, Base Amount 3489 _
RIC: 20252, lon Range: 60 - 650 miz lon: 12002 us, Segment: 2, Channel: 1
kCounbE 264 -
B adaa
2.0 E
2.5 e
2.0 T 414 E
B 1408 1546 ~
1.5 E
1.0 4
0.5 B
0.0
J 160 2&!0 3&!0 4&!0 5&!0 00
Acquired Range  mfz| -

A SIS calibration determines the minimum waveform amplitude so that unwanted
ions are efficiently eliminated while the peak intensities of the selected ions are
maximized. This calibration is performed by finding the lowest SIS Amplitude
Adjust Factor. This factor represents the percentage of the waveform amplitude,
which was automatically determined by checking the Autoscale field in the
Customize SIS Method dialog, as mentioned previously. The spectrum shown
above (SIS on) was acquired with the default value of 100 for the SIS Amplitude
Adjust Factor. Note the base peak intensity using the scan display.

Click on Auto Tune and select the Set Points tab.

u' 2000.40 - Not Ready EEE
anual Control Auto Tune Temperatures | Diagnostics | Shutdown | Acguisition |
Contral and Status Method  SetPaints | Operating Conditions
State: u =
Idle Electron Multiplier Yaoltage:  |1600 j valts
Function: 515 Amplitude Adjust Factor: [100 j 5
Hide Keypad ISpectrum and Event Messagj I:l

Set the SIS Amplitude Adjust Factor to 50 (the values may be set between 50
and 200) and acquire another spectrum with segment 2.

Secan Number 4, Time: 0.000 min. Baze Peak: 121, Base Amount: 1687 _
RIC: 17456, lon Range: 60 - 650 miz lon: 3329 us, Segment: 2, Channel: 1
kCaunts] 63 L’:
B 1ds7
1.50 b E
1.26+] .
1.00 264 .
E 216
075 j
0.50 100 414 3
E 220 367 502
0253 J I 222 4
0.0 3 ul 1l IV il I 1
f 100 200 300 aln sd0 &do
Acquired Range  miz ~

The waveform amplitude value is too low (50% of the one calculated by choosing
Autoscale) and as a result the unwanted ions are not ejected effectively. Note
that the base peak ion is 131 and the its intensity is lower compared with the
base peak intensity in the first spectrum due to the fact that El Auto sets an
optimum limit in the total number of ions stored in the trap.

Set now the SIS Amplitude Adjust Factor to 90.
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Sean Humber: 13, Time: 0.000 min. Base Peak: 264, Base Amount: 3542 _
RIC: 20147, lon Range: 60 - 650 m/iz lon: 16173 uz, Segment: 2, Channel: 1
kCaunt 264

3_: -

= E
: 100 414 |
1550 1444 o

121
238

_"""'160 """"" 200 T aba &b T s T Ed

P P
Acquired Range  miz ~

The base peak ion is 264 and its intensity increased, however the ejection of the
131 ion is not complete.

For this ion trap system, a SIS Amplitude Adjust Factor of 100 gives the most
effective ejection of undesired ions while providing optimum base peak intensity.

MS/MS

1. Isolating m/z 265 From Cal Gas

In this tutorial you will build an MS/MS ion preparation method that isolates m/z
265 in the cal gas spectrum. Isolating a small peak (m/z 265) in the presence of a
large peak (m/z 264) will assist you in learning how to optimize isolation
parameters and how the parameters affect the spectrum. The constant source of
ions from cal gas facilitates learning how to adjust the MS/MS parameters.

This tutorial represents the first part of a MS/MS method, which is the isolation of
the parent ion. To acquire a mass spectrum of the parent ion, we need to set the
dissociation amplitude to zero, which means that no fragments are created and
only the parent ion is detected.

Open the View/Edit Method application from the Workstation Toolbar and
build a MS/MS method by using the parameters shown next. In the Parent lon
Mass field type 265 and choose an isolation window of 2. Set the Excitation
Amplitude to zero in the Dissociation Field.

130 of 225



Introduction Tutorial
MS/MS

Low High P =
Segment Description [?nti:ur.t] [E\?r‘:] i | e e Ple;aulr:ation o
1 |Ful Scan | oo 1.00 60 BS0ElAuto v |Mone =
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Add | Inzert Delete Defaults | Restore | Special Applications...

Segment Setpoints ] lonization Mode - El &uto  lon Preparation - M5 /S ]
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Excitation Storage Level: 48.04::| m'z
[zolation \wWindaw: 2-U_|::I m/'z Excitation Armplitude: D.DD4ZZI volts

Parent lan Mass:

q"' Calculator |

Defaultz | Restare

Save the method by using the command File >Save As in the Method Builder
menu and type a file name in the Save Method File As dialog. Close the
View/Edit Method application and open the System Control application.
Activate the method you just built by using the command File >Activate Method.
Turn on the calibration gas and the trap. Observe the spectrum. If any of the
peaks are off scale (> 4088 counts), reduce the AGC Target TIC Value in the
method. (This can be done quickly by clicking on the Method button and making
the change. When you close the Method Builder dialog you are asked if you
want to save the changes and reactivate the method. Click Yes in both dialogs.)
If the mass spectrum contains both m/z 264 and 265, the isolation window is too
large.
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In the method, lower the Mass Isolation Window value to 1.
Segment Setpaints ] lonization Maode - El Auta  lon Preparation - M5 /M5 }

| zolation: Dizzociation:

Y aveform Type: Resonant
Farent lon b azs: 131.EI_|::| 'z
E xcitation Storage Level: 48.D_|::| miz

Izolation YwWindaw: I miz Excitation Amplitude: I:I.2EI_|::I volts

Return to System Control and acquire a mass spectrum with these changes. The
264 peak might still be present but its size should be reduced. To further optimize
the isolation of m/z 265 from the m/z 264, you can do the following. In the
method, click on segment 2 in the list. Click on the lon Preparation-MS/MS tab
and then select the Customize button.

Method Editor - MS/MS [Custom-Nonresonant) E|

lornization

loniz. Storage Lewel: 4E.EI_|::| .z

Ejection Amplitude: 2EI.EI_|::| il

Low Edge Offzet; _|:| steps
High Edge Offzet: E_IZ:I steps

High Edge Amplitude: 3EI.EI_|::| voltg

|zolation;

|zolation Tirme; 5_:| [ E1=1e:
Digzociation:
Excitation Time: ED_:I e

Defaults | k. | Cancel

The Low Edge Offset parameter in the Isolation field affects the isolation window
on the low mass side of the parent ion. Decreasing the offset (the default value is
6) decreases the window on the low mass side. Set the Low Edge Offset to 4 and
close the dialog by pressing OK. Keep the Isolation Window value to 1, return to
System Control and acquire a mass spectrum with these changes.
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MS/MS
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Observe that the m/z 264 peak is further reduced considerably. Now decrease
the Low Edge Offset value to 2 and acquire a mass spectrum.
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The m/z 265 ion has been isolated but its peak intensity has also been slightly
reduced due to the fact that the isolation window has become too narrow by

decreasing the Low Edge Offset value to 2.

2. CID of m/z 264 from Cal Gas Using Nonresonant Excitation

In this tutorial you will build a MS/MS method for the m/z 264 ion in the
calibration gas using nonresonant excitation. You will optimize the excitation
amplitude to achieve a good distribution of product ions. This optimization is
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performed by acquiring mass spectra with different values of the excitation
amplitude.

This tutorial assumes that the trap temperature has been set to 150 °C. Other
trap temperatures may require adjustment of the excitation voltages. Open the
Method Builder application and build a MS/MS method by using the parameters
specified below.

Segment Doscripion | S8, | (£04, | Mot | s | Rl =
1 |Full Scan | 0on] 1.00 £ BEOElAuto = [Mane -
2 |MR excitation of 264 1.00 2.00 &0 350/ El Auto - M55 -
3 - -
4 = =1
5 ~] ~|~
Add | Inzert Delete Defaults | Fiestare ‘ Special Applications...

Segment Setpaints ] |onization Mode - El &uto  lon Preparation - MS5/MS l
lzolation: Dizzociation:
wiavefarm Type: MNor-resonant
Parent lon Mags: 264.0 _IZ:I iz
Excitation Storage Lewvel: ES.EI_|::| mi'z
[ zolation window: 2-U_|::I m.'z Eweitation Amplitude: BD.DD_IZ:I wilts

Defaults Festare Cuztamize... | g Ealculator‘

Set the Parent lon Mass to 264 and select an Isolation Window of 2. The mass
range for the MS/MS segment is 50-350. In the Dissociation field set the
Waveform Type Non-resonant, the Excitation Storage Level to 65 and the
Excitation Amplitude to 30. Click the Customize tab and set all the parameters to
their default values. In the Segment Setpoint field set the Emission Current to

20 pA. In the lonization Mode - EI Auto, set the Target TIC value to 10000.

Save the method and close the Method Builder application. In System Control
activate the method and turn on the calibration gas and the trap.
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If the m/z 264 is the only ion in the mass spectrum, a higher voltage is needed to
dissociate m/z 264. Click the Method button, increase the Excitation Amplitude
to 40, save the changes and reactivate the method. Turn on the trap and the
calibration gas and observe the spectrum.
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The m/z 264 peak is still large, the Excitation Amplitude can be increased more.
Set the Excitation amplitude to 50 and repeat the steps described above to
acquire the mass spectrum.
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The parent ion m/z 264 is totally absent. You may choose an intermediate value
of 45 for the Excitation Amplitude. If the m/z 264 peak is small and the product
ions are visible (m/z 214, 176, 164, 154, 114), the voltage will be a good one to
use. Set the Excitation Amplitude value to 45 and record the mass spectrum.
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3. CID of m/z 264 from Cal Gas Using Resonant Excitation

In this tutorial you will build a MS/MS method for the m/z 264 ion of the cal gas
using resonant excitation. As in the previous tutorial, you will optimize the
Excitation Amplitude to achieve a good distribution of product ions.
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This tutorial assumes that you have set the trap temperature to 150 °C. Other
trap temperatures may require adjusting the excitation voltages. Open the

Method Builder and build a MS/MS method by using the parameters specified
below:

1 |Full Scan | nm] 1.00 B0 B0 ElAutn  w |Mone -

2 |RES eucit. of 264 1.00 2.00 50 350 ElAute w |MS/MS -

3 - -

4 =l =
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In the Dissociation field, set the Waveform Type to Resonant, the Excitation
Storage Level to 50 and the Excitation Amplitude to 0.1 Click the Customize tab
and set all the parameters to their default values. Set the Emission Current to
20 pA and the Target TIC to 10000, as in the previous tutorial.

Save the method and close the Method Builder application. In System Control
activate the method and turn on the calibration gas and the trap.
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If m/z 264 is the only ion present in the mass spectrum

, a higher voltage will be

needed to cause collision-induced dissociation of m/z 264. Set the Excitation

Amplitude value to 0.3 and acquire the mass spectrum
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as described previously.
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The height of the m/z 264 peak should be reduced and several product ions
should be visible: m/z 214, 176, 164, 154, 114. The voltage may be further
increased to convert additional parent ions into product ions. Set the Excitation
Amplitude value to 0.5 and record the mass spectrum.
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If the m/z 264 peak is small and the product ions are visible: m/z 214, 176, 164,
154, 114, the voltage will be a good one to use. For this ion trap system, the
optimum value of the Excitation Amplitude is 0.5.

Further increase the Excitation Amplitude to 0.6 and observe the spectrum.
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If the m/z 264 peak is absent and only the product ions are visible (m/z 214, 176,
164, 154, 114) with smaller peaks than before, the excitation voltage is too high.
If only the m/z 264 peak remains, try increasing the modulation range in the

Customize dialog.
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The product ion distribution using resonant excitation is slightly different from the
one obtained with nonresonant excitation.

4. Determining the Optimum Excitation Amplitude and
Excitation Storage Level for Nonresonant Excitation Using
Automated Methods Development (AMD)

In the previous two tutorials we showed how we could optimize the Excitation
Amplitude manually, by entering different values and recording the mass
spectra corresponding to each value. This procedure can by automated by
selecting the Automated Methods Development (AMD) option under the lon
Preparation field in the Method Builder dialog.

AMD can be used to automatically optimize both the Excitation Storage Level
and the Excitation Amplitude. Follow these steps to optimize the nonresonant
excitation by using AMD while using the constant source of ions provided by the
calibration gas.

Open the method builder and build a method with the parameters shown below:

Low High P =
Segment Description | ot | Eadl Hase | o= 1ot ™ | Preporation |
1 |Full Scan BE  w E0 E50 El Auto  + |Mone -
2 |MNR excitation of 264 1.00 2.00 A0 350 El Auto w |amD -
: =] |
4 - -
5 B |-
Add | Inzert Delete Defaults | Festore | Special Applications...

Segment Setpointz ] |onization Mode - El Auto IonPreparatlonAMDl

Parent lon | lsolation W Waveform Excitation Excitation =
Mass Window Type Storage Level Amplitude
1 2E4.0 20 Mareresonant BO.0 ooo -
Customize. ..
2 MHon-rezonant 2000
3 an 2000 "q" Calculatar
4 MNorresonant 4000
4| v

‘ | Delete ‘ Defaults | Festore |

1. For segment 2, select AMD in the lon Preparation field and set the scan
range 50-350. Click the lon Preparation - AMD tab and set the Parent lon
Mass to 264, the Isolation Window to 2 and the Waveform Type Non-
resonant.

2. The Excitation Storage Level depends on the lowest product ion mass, which
in our case is m/z 114. Set the excitation storage level equal to the lowest
product ion mass expected divided by 1.4. If the product ions are not yet
known, start with the excitation storage level of m/z 48 and an excitation time
of 20 ms. In our case a good starting excitation storage level is m/z 80.

3. Inthe Excitation Amplitude field, enter the first value 0 and then, starting with
20, increment each value by 10. There are a total of 10 entries for the
Excitation Amplitude values.
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4. Save the method and close the method builder. In System Control, activate
the method and turn on the trap and the cal gas. Observe the spectrum
corresponding to each value of the Excitation Amplitude. If any of the peaks
are off scale (> 4088 counts), reduce the Target TIC in the lonization Mode
— El Auto field. You might need to change the range of variation of the
Excitation Amplitude and/or to vary its value by smaller increments for a
more accurate optimization. While the spectrum is updated, observe the
channel number so that you can identify the excitation amplitude for the
optimum distribution of product ions.

For a more accurate optimization you might want to save the data by acquiring
the mass spectra in the Acquisition mode. You can then record the peak
amplitudes of the parent and product ions for each value of the excitation
amplitude and excitation storage level. To determine the optimum excitation
amplitude, you can use a different graphics program to plot the peak intensities
for the parent and product ions vs. the Excitation Amplitude. An example is given
below:

Nonresonant Excitation of a Typical lon

1200 T

T J—

1000 1 — "~ Parention

800 T - ° Production 1

600 1 \

400 1

~*" Production 2

lon counts

200 7

S
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Excitation amplitude (volts)

To optimize the excitation storage level, increase its value and repeat the cycle
through the excitation amplitudes as described above.

You can determine the optimum excitation storage level by observing the spectra
in Manual Control. As before, a more accurate optimization can be obtained by
saving the data after acquiring it in the Acquisition mode. You can determine
the optimum excitation storage level by plotting the product ion intensity as a
function of excitation amplitude for different storage levels. An example is shown
next.

Product lon Formation vs. Excitation RF for a Typical lon
Using Nonresonant Excitation

1000 ‘ " RF=48m/z — U RF=63m/z — *" RF=95m/z
900

- YR\
A /N
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Product ion counts

Excitation amplitude (volts)
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The maximum production of product ions shifts to higher CID (excitation)
amplitudes as the excitation storage level is increased.

5. Determining the Optimum Voltage for Resonant Excitation
Using Automated Methods Development (AMD)

Follow these steps to determine the optimum voltage for resonant excitation
using AMD while using the constant source of ions from the calibration gas.

Open the method builder and build a method using the parameters shown below:

1 - . Y
Segnent Dosrton |Gt | (M| wamy | e | (i e =
1 |Full Scan | o] 1.00 £0 B50 El&uta = |Mane =
2 |RES Excit. of 264 1.00 2.00 50 350 El Auto ~ [AMD -
3 - -
4 =1 =l
5 -] HE
Add | Inzert Delete Defaultz ‘ Restare ‘ Special dpphcations...

Seament Setpaints ] lanization Mode - El Auta  lon Preparation - AMD ]

Parent lon | lsolation | Waveform Excitation Excitation =+
Maszsz WwWindow Type Storage Level Amplitude
1 264.0 200 Resonant an.0 0.o0 Custanmizs,
2 o010
3 0.20 "q" Calculator
4 030,
1 W
| ‘ Delete | Defaults ‘ Restare |

1. Setthe Parent lon Mass equal to 264, the Isolation Window to 2 and the
Waveform Type Resonant. Set the Excitation Storage Level equal to the
lowest mass product ion expected divided by 1.4. We expect the lowest
product ion mass to be 114, so that a good start for the excitation storage
level is m/z 80. If the product ions are not yet known, start with the excitation
storage level of m/z 48 and an excitation time of 20 ms.

2. Inthe Excitation Amplitude field enter the first value 0 and then, starting with
0.1, increment each value by 0.1. There are 10 entries for the Excitation
Amplitude value. Note that much lower amplitude values are needed for
resonant excitation compared with nonresonant excitation. This is expected
since the transfer of energy is to the parent ion is much more efficient in the
resonant case vs. the nonresonant one.
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3. Save the method and close the method editor. In System Control, activate
the method and turn on the trap and the cal gas. Observe the spectrum
corresponding to each value of the Excitation Amplitude. If any of the peaks
are off scale (> 4088 counts), reduce the Target TIC in the lonization Mode -
El Auto field. You might need to change the range of variation of the
Excitation Amplitude and/or to vary its value by smaller increments for a
more accurate optimization. While the spectrum is updated, observe the
channel number so that you can identify the excitation amplitude for the
optimum distribution of product ions.

4. As mentioned in the previous tutorial, for a more accurate optimization of CID
excitation, you might need to record the peak intensities of the parent and
product ions and plot them as a function of Excitation Amplitude. For this,
you need to save the data from Acquisition mode.

You can plot the peak intensities of the parent and product ions as a function of
Excitation Amplitude by using a different graphics software. An example is shown
below.

Resonant Excitation of a Typical lon
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Increase the Excitation Storage Level by increments of 10 m/z and repeat the
cycle through the Excitation Amplitudes as described above. Acquire the mass
spectra in Manual Control and determine the excitation storage and amplitude
values for the optimum distribution of product ions.
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Run File Tutorials

Overview of the Varian MS Workstation for GC Run Files

The Varian MS Workstation contains 5 Star Workstation applications, which are
used to generate, process, and review GC run files. These files are produced by
standard GC detectors other than the 2000 MS. The Method Builder and System
Control/Automation (Chemis32.exe) applications are used for mass spec data
files as well, and are loaded automatically as part of the core Varian MS
Workstation software installation. The Report (Report32.exe), Batch Report
(Batchr32.exe), and Interactive Graphics/Data Handling (Ngig.exe) applications
are loaded if the Chrom Data Handling and Chrom Data Files/Methods options
are selected during installation. Each of these applications is represented by an
icon in the Varian MS Workstation program folder, as well as by a button on the
Star Toolbar (Starbar.exe).

Using the Star Toolbar

The Workstation Toolbar is designed to be a convenient starting place for all of
your interactions with the Varian MS Workstation. When you install the MS
Workstation, you can select to have the Workstation Toolbar displayed for you
automatically, whenever you start Windows. By simply clicking on a Workstation
Toolbar button you can invoke its associated application.

i “ A % ﬁ @ LRecaIc.RUN >| @ Method! it >|

If the Star Toolbar is not present, open it by using the mouse to click on

Start >Programs >MS Workstation >Workstation Toolbar. Hold the mouse
cursor over each of the buttons in the Workstation Toolbar so that you can read
the tool-tip descriptions. You can find more options and complete descriptions in
the Help on Star Toolbar accessed by right-clicking in the free area on the right
side of the Workstation Toolbar.

Clicking on one of the buttons on the Star Toolbar will start or ‘launch’ the
corresponding application.

The applications that compose the Varian MS Workstation also allow a certain
amount of interaction. System Control can be used to start Method Builder and it
uses elements of the Report application when generating results and printing
them. From Report you can invoke Interactive Graphics and re-integrate the
chromatograms before printing them.
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Using the Tutorials

These tutorials are intended for demonstrating the data handling capabilities of
the Varian MS Workstation by having the user follow a set of step-by-step
procedures. Each procedure is followed by a picture to verify that the user has
performed the actions correctly.

After running the tutorials the user should have a good idea of how to use the
Workstation to reprocess chromatography data after it is collected.

Example Files

When you install the Varian MS Workstation software the ChromExamples
directory will be created in the directory where your workstation software is
installed. The ChromExamples directory contains files, which can be used for
learning about the Varian MS Workstation data handling capabilities. These
include calibrated Methods, a Sequence, a RecalcList, and data files. These files
can be used for comparison and to see various components of the system, such
as calibration curves, without having to build them yourself.

Reinstalling the Tutorial Files

If the tutorials have been run previously, you may wish to reinstall them so that
you can follow the specific instructions of the tutorials. To do this,

1. Insert Varian MS Workstation CD-ROM into the CD-ROM drive.
2. Select Install to start the Setup Program.

3. Select Update Ver. 6x to Ver. 6.5 MSWS. The installation dialog will walk you
through the next steps.

4. When the Product Serial Number dialog is opened, you don't need to enter
the serial numbers (the existing products are highlighted).

Accept the Software License Agreement to continue.
Select the MS Modules.

When prompted from the Other Selections dialog, choose to install “Chrom
Example Data Files/Methods” and “Chrom Data Handling”.

8. Follow the next steps in the installation process and click Finish in the last
dialog. You will be prompted to dialog asking to Restart your Computer. Click
Yes.

The tutorials are arranged in a series that will help you utilize the data handling
capabilities of the Varian MS Workstation. Upon completing these tutorials, you
should be familiar with how to recalculate, reintegrate and calibrate data
collected with the Varian MS Workstation.
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Tutorial 1 Recalculating Results

Overview

The Varian MS Workstation allows you to recalculate results acquired with
standard GC detectors in Interactive Graphics and in System Control. Both
applications offer unique advantages for reprocessing data files. Interactive
Graphics lets you see the changes to the chromatogram in an interactive
environment. System Control lets you easily recalculate large groups of data
files as part of a sequence.

e Topics Discussed

e Reintegration with Moved Start/Ends
e Reintegrating

¢ Method Editing

e Recalculating in System Control

Preparing a Data File for Use with this Tutorial

Because PRACTICE.RUN is used for several tutorials, you should copy this data
file to RECALC.RUN for use with this tutorial.

In Windows Explorer.

View the C:\VarianWS\ChromExamples directory.

Use the right mouse button to click on PRACTICE.RUN, and select Copy.
Select Edit >Paste. A copy of this file is added at the end of the list.

Use the right mouse button to click on the new file. Select Rename, and type
RECALC.RUN.

Opening a Data File and Method in Interactive Graphics

Opening the Interactive Graphics application by selecting the Review

Chromatograms button JL in the Workstation toolbar.
5 .. ACS eCalc 0
?_. ‘ | @g Ed| ﬁ | . Recalc RUN }| @Mﬁh ol mth }|
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The Open Multiple Data Files dialog box appears.

Open Multiple Data Files

Look in: I =5 ChromE xamples

-+ @er EB-

A EVEL4 RUN B parais2.run & paraiss.run A STARDLZ
‘l.paradcl.run hparaisS.run hparaisg.run ‘LVERIF_S.R
M paradez.run M parais4.run AaPRACTICELRUN MU VERIFS.RL
‘Lparach.run hparaisS.run hPV_SnMDl UM

‘Lparadc‘t.run hparaisﬁ.run hPV_STDDl.RUN

hparaisl LFun kparais?.run Recalc, RUR

Kl | i
File name: |Hecalc.F|UN Fecert Files >|
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File: |C: SLnandSSChromExamplestRecale

o

=

[~ Remember Scaling

Files of type: |Data Filez [*.run)

Del Resus. | Clear Al |

Llear, | [ owm |

|ADCB.16 |0.000 - 2,002 i,
Sarnple: |Test Chromatagram
Inject Date: (11101383 1:05 &M
FunMode: [Bnalysis
Inztrument; W
‘Workstation: LC_RESEARCH

Channel: I.& =& RESULTS 'l

| << Add To List |

Open Filelz) | Cancel

Select the data file Recalc.RUN in the ChromExamples directory, and click the

Open File(s) tab.

L__Interactive Graphics - Method: recalc-a.mth for run file recalc.run:a
File Edit WYiew Results Edit Method Help

=10 x|

S| 8|2 &lels Eloa |

‘ ()Mo File

||| o

) [Efa] B [A]_]

\?i\@

1450

o
5
100+
a0+

v alts

230

[T————z73
4.453

5.701

5.458

o
&
13
¥ 0,161 hinutes
T L E L E &L & E L O ¥-0.0240 itz
-20 T T T T T [ I )
1 2 E] 4 ] 7
Minutes

For Help, press F1

Select File >Open Method... . The Open Method dialog box appears.
Find and select the method called ANOTHER.MTH in the ChromExamples

directory.

Integrate the peaks by selecting the menu command Results >Reintegration

List...
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Opening a Data File and Method in Interactive Graphics
Reinstalling the Tutorial Files

L__Interactive Graphics - Method: another.mth
File Edit “iew | Results Edit Method Help

IH_’s-ll glc Reinteqgration Lisk ...
e k4R

Reinteqgrate Mow
¥ )
i |¢§:> H o F Reinktegrate MNowClear Moved Events

Autosave Method Before Reintegration
v fbosave Moved Peak Events Before Reinteqgration

YWiew Calibration Curves ...
S c:hvarianwsichromexamplesirecalcz. run - & »

The Reintegration List dialog opens. A check mark appears in the Run DH
column for the data file. This indicates that the file is selected for recalculation.

Reintegration List

?)II{IH Data File Gample Name | Sample Type L[E::l'ftl
¥l shchromexamplesirecale | Test Chromatogran Snalyzis -
-
-
-
-
-
-
J i
Calibration Coefficients
% |ncorporate Mew Calibrations inta Data Set
" Clear Coefficients at Start of List Save Changes | Canicel |

Click the Calculate Results tab.

To open the results file click on the chromatogram trace with the right mouse
button. Select View Results Only as seen in the menu below.

A18 Import/Expork

Corwert Raw Daka and Resulks to ALA Formakt
Conwvert Raw Daka and Results ko ASCIT

Print Standard Repark

Produce Swstern Suitability Repork

Yiews Chromatogram in M3 Data Review

Wiew Results Only

YWiew Standard Repork

Remaove

Mowe To Frant
Show Run File Info
Show Fun File Lisk

—
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The results for the data file appear. Note the areas for the peaks at 3.392 and
3.471 minutes. The results should appear as shown below.

E&Channel & = A - Results

File Search Font Oplions

Windows

Help

Title
Pun File
Method File
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Injection Date: 11710715225 1:05 AM
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Status
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-

Close the Results window by clicking on the ﬂ in the upper right corner of the

window.

In Interactive Graphics, select View >Preferences. Select the TRACE
SETTINGS TAB. Click on the Radio Button called SHOW ALL EVENTS under
SHOW / HIDE PEAK EVENTS section.
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Opening a Data File and Method in Interactive Graphics
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Interactive Graphics x|

Lapout  Trace Settings | fosetsl Colars I

¥ Show Peak Retention Time —Peak Events
¥ Show Peak Names — Show/Hide Peak Events—
v Show Intearation Baselines & Show All Events

v Show Cursor/Peak: Information
[ Show Run File Information

v Show Event Marks " Hide All Events
v Show Blank Bazeline

[ Preview Blank Baseline Subtraction

W Show Peak Area/Height Units [vs counts]
[ Show Fun File List

" Plaot Type:

" Show Active Events

—active Peak Event Shape
* Triangle
& Line

@ Line © Outline ¢ Paoint

(] I Cancel |Jze Defaults Help

In the View menu of Interactive Graphics window check Locator Window and
Chromatogram Toolbar.

Interactive Graphics - Method: another.mt
File Edit | Yiew Results Edit Method Help

E’*l | v Locakor wWindow
————  Monitor Window
bl @ & v Methad Quick Link Buttan

2w Main Toolbar
v Sktatus Bar
v Quick Ackivate Bar

Wisual Method Edit ‘Windaw
200 » Chromatogram Toolbar
v Attenuation Control

Preferences ... Ckrl+F

Now, zoom in on the center of the fused peak eluting at about 3.4 minutes. To
zoom, highlight the desired area in the locator window or highlight the region in
the main window from 2.5 to 4.0. (Areas of the display can be highlighted by
clicking on the upper left hand corner of the region you wish to zoom with the left
mouse button, dragging the mouse to the lower right hand corner of the area you
wish to display, and releasing the mouse button.)

Your display should look as follows:
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This enlarges the valley area between these overlapped peaks.

Moving a Peak Event

In the Interactive Graphics/Data Handling application, you have the ability to
move peak events manually. With this technique, you can accurately define the
placement of baseline peak events in instances where the automatic placement
of events was not optimum. You move a baseline event by clicking and dragging
the event triangle to a new location.

When you are adjusting the position of a start or end point, you may find it more
convenient and accurate to display the actual data points from the file on the
screen.

To hide the locator window:

1. Uncheck the Locator Window in the View menu and select the command
Preferences. Click on the Trace Settings tab.

2. Click on the Point option button under Plot Type. Click OK. The
chromatogram is now drawn as a series of dots representing the individual
data points from the file.

Place the cursor over the valley point between the two peaks.

Click the left mouse button, hold it down, and drag the valley point slightly to
the left.

When the cursor is at the new valley point location, release the mouse button to
move the valley point there.

Your window should look similar to this:

152 of 225



Recalculating the Data File
Reinstalling the Tutorial Files

L__Interactive Graphics - Method: another.mth o ] B4
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Note that the peak event triangle for the valley point is now drawn as a solid
triangle indicating a moved peak event. Now that the point is repositioned, you
can recalculate the file using the moved baseline event.

Recalculating the Data File

After moving the valley point to a new position as described in the previous
section, reintegrate the peaks by using the command Results >Reintegration
List... and clicking the Calculate Results tab.

Open the results by right-clicking on the chromatogram trace and selecting View
Results Only.
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& Channel A = & - Results =10l x|

File Search Font Options “Windows Help
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Workstation: LC_RESEARCH Bus Address : lé&
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Channel A=A Iun Time D 2002 min

** M5 Workstation (Demo) RC3 Version 6.5 ** 00101-Z4cl-eZe-40a4 **

Punn Mode : Analy=is
Peak Measurement: Peak Area
Calculation Type: Percent

Bet . Time Width
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[
The areas for the peaks at 3.391 and 3.470 minutes have changed as a result of
the change in the valley point between them.

You can also move the peak start and end points and then reintegrate the peaks.
The Workstation uses the new points in the peak-processing algorithm.

You can return the valley point and/or the start and end points to their original
positions by using a right mouse click on the event triangle that you have moved
and selecting Reset to Original Position from the displayed menu.
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Editing the Method
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If you reintegrate now after restoring the valley point to its original position, you
should get the initial integration results. After examining the reintegration results,
close the Results window.

Editing the Method

Now let’s look at some of the changes you can make to the method and how they
affect the results. This time, leave the Results window open. The Results
window contains the chromatographic results calculated for this data file. In
addition to the injection time and date, the report lists the time and date of the
last recalculation done and the method used to do it.

The Results window can be positioned, scrolled, and sized.

Now, let's change the method so that the peaks are measured in units of peak
height rather than peak area.

Select Edit Method >Integration Parameters... . The Integration Parameters
dialog box is displayed.
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Integration Parameters

— Peak Detection — Peak Meazurement
™ Subtract Elank Eazeline M:fsurement Type
Peak Area
e o 5 -
Initial 5 /M R atic: -- & Peak Height

" Sg. Bt Height

Iritial Peakwidth:

Initial T angent -
- = 10 2 Initial Peak. =
Height % -- Feject alue: 1000 - |
Monitor Maise Peak Result Calculation
* Before every un ¥ Fieport Unidentified Peaks
£ Once at start of method [~ Report Missing Peaks

" Fized value; = ™ Momalize Results

Save Cancel |

The Integration Parameters dialog box is partitioned into sections associated with
the various functions of peak detection, measurement, and result calculation.
Notice that the Results window is automatically hidden while you work on the
method.

Click on Peak Height within the Peak Measurement section of the Integration
Parameters dialog box. The Peak Height radio button becomes dark (selected).

Click on Save.

This saves the settings for this window temporarily, but it does not write them to
the method.

To reintegrate the file according to the new method, select Results >Reintegrate
Now. A dialog box is opened that asks if you want to save the changes to the
current method before reintegrating. Click Yes.

Open the results window by right-clicking on the chromatogram trace. Notice that
both the Result (%) and the number of counts (now in peak height units) have
changed for each peak.

Close the Results window and return to the Interactive Graphics/Data Handling
window.

To end your Interactive Graphics session, select File >Exit.
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Recalculating in System Control

You can use a sequence in System Control to reprocess one or more
chromatographic data files. This lets you adjust chromatographic conditions after
you've made a sequence of injections.

Because recalculations do not require the use of any instrument modules, you
can recalculate with any instrument, even one with no modules assigned to it.

1. Opening System Control.

Select an unused instrument from the Instrument menu in System Control or
double-click in the box for that instrument in the Instrument Configuration
window. The Instrument’s System Control window opens and displays the
Instrument’s Status.

(] Instrument 1 Status . i ]

LAM :Varian GCIS #1
Free disk: 27617.17 MBytes

Il

mMethod: ANCTHER.MTH
cList CWariam®SChromExamplesipractice

2. Activating and Editing an Existing Method for Recalculation
Select File >Activate Method.

The Activate a System Control Method File dialog opens. Select the method
file ANOTHER.MTH from the ChromExamples directory and click the Open
button.

Click on the Active Method tab on the Toolbar, which is labeled ANOTHER.MTH
in our case, and select View / Edit Method.

",l_il__" System Control - ¥arian GC/™S #1 - Mo Module Configured for this Instrum

File Edit Inject Automation Recaloulate  Instrument  SWindows  Help

2e3|ez| yenoTHER MTH

al=al wual &

Edit Compound Sets
Print Method
Re-fckivate Method

From the Method Builder dialog, highlight the Integration Parameters section
of the method.
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The Integration Parameters window opens, showing the current settings. Peak
measurement is by height, and Report Unidentified Peaks is checked.

Select Peak Area in the peak measurement field.

Select File >Save.

Close Method Builder.

2. Creating a Recalc List for Recalc

Select File >New Recalc List.

Select the ChromExamples directory and type practice.rcl into the file name field.

Click the Save tab. The RecalcList dialog opens.

: RecalcList: practice.RCL -0l x|

Cal.

| Recal =
lonel | Ini ecalc AulanI_‘

Motes

Data File ‘ Sample Hame Sample Type e

nane nane —
Delsts |
Fil Dan
Defaults.
Bronse.
Report.
i |

< arianms Enalysis

=

w

-

o

@

~

@

@

L1
Begin || Guspend | | Riesume

Click the Add tab and then Browse... .This opens the Open Data File dialog
box.

Find and select the data file called STAR012.RUN in the ChromExamples
directory. Click Open. This file is added to the RecalcList spreadsheet. Click on
the arrow in the Sample Type field. A drop-down menu opens.

o
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i RecalcList: practice.RCL -0 x|

Cal. Ini Recale
level| - | Notes

1 hone none e
Delete
Fill D
Defaults..
Erovise... I
Fepart.
-
[ Aetions..

Data File Sample Mame Sample Type

.AuluLinl:II o

cvwarianwshchromexampleststarll 2. un Manual Sample

albration

Werfication
Baseling

Fiint Calib

New Calib Block

| KN ENENE K|

L e fe e |en|mfeo|ro |~

=

Begin Suspend | Resume

Select Analysis. Leave the other fields set to their default values.

4. Recalculating the Results

Click the Begin tab in the Recalclist dialog. Alternatively, you can select the
menu command Recalculate >Begin Recalc List.

If previously set to “Prompt on Automation Start”, the Instrument Parameters
dialog box appears.

Click in the Operator text box, type your name, then click OK. (If the Instrument
1 Parameters dialog box does not appear, you can open it by selecting
Instrument/Configuration, and click on the Instrument 1 Parameters tab located
in the lower right side of the Configuration window).

Instrument 1 Parameters !

Inztrument: | EE e ]

Operatar: |

rax Erru:urs:ll]

¥ Erompt on Automation Start?

| ] I Cancel |

A message from System Control appears stating that it will be recalculating
samples in RECALC.SMP using the method ANOTHER.MTH.

Beqin Recalclist x|

Syztem Contral will process the Data Files uging the bMethod:

ChromE xamples'4NOTHER MTH

{ Fecalc Print

] I Cancel |

Click the OK button to carry out the operation.
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A message appears at the bottom of the window to inform you that System
Control is doing the recalculation. The sample name, the injection number, and
the name of the data file are listed. Wait for the message “End of automation
reached.” This message appears when the recalculation has been completed.

Click the Report button in the active RecalcList window.

The results report is displayed. Look at the Results column. Notice that the
result for each peak is expressed as a percentage of the total area for all the
peaks.

B Channel A = U¥s uYolts - Results =] 3]

File Search Font Options ‘Windows Help

ﬁ|§|°g| &l =] A stall12 un PlANDTHEFl.Mb Channel| 4 = Uz uivalts =l

Title -
Dun File : olhZwarianwshchromexampleshstar0lE. run

Method File : C:\WarianW3\ChromExamples' ANOTHER. MTH

Sample ID : Mamaal Sample

Injection Date: l0/Z23/1220 3:05 PHM Calculation Date: &/Z0/Z005 11:33 AN

Operator : LAM Detector Type: ADCE ({1 Volt)

Workstation: LC_GC_RERCH Bus Address @ 1&

Instrument : Tarian GC/MS £l Sample Rate - E0.00 Hz

Channel DA = U¥s uWolts Dun Time o 10,001 min

** M3 Workstation (Iemo) RC3 Wersion 6.5 ** 00l0l-Z24cl-eZé-40ad **

Pun Mode : Analysi=s
Peak Measurement: Peak Area
Calculation Type: Percent

Det. Time Width
Paak Paak Razult Time Offsat Area Sep. 15E Status
Ho. Hame 9] (min) (min} tcounts)  Code (sec) Codes

1 0.Zle3 1l.426 a.ooo 21524 BV 1l5.1

Z 1.E5E831 1.7E& 0.000 154113 Two11.6

3 2. BE3E 2.3287 0.oo0o0 IBEIED vUoo15.1

4 £3.2063 3.1E9 0.oo0o0 231287 vUoo15.9

£ 35,9034 3.7EE 0.oo0o0 BEEEEDE U132

& 13. 9461 4. 260 0.oo0o0 13583868 VE E1.4

7 12 6706 5.840 0.oo0o0 1351216 EE Z0.5

g l.5500 7.008 Q.oo0o0 1&3802 TS a.o

Totals: 3. 9353 0.000 S2EE3293
Total Tnidentified Counts : QREES9] counts . |
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Tutorial 2 Changing Peak
Detection Parameters

Overview

The Workstation provides several ways to change how peaks are detected after
arun. You can modify settings in the Peak Detection area of the Integration
Parameters window, or you can use the Time Events Table to program changes
in Peak Width or inhibit integration. All such changes require reintegration with
the new method. Both System Control and Interactive Graphics/Data Handling
allow these changes. For this tutorial, you will use Interactive Graphics.

Topics Discussed
e Changing the Initial Peak Width
e Changing the Signal-to-Noise Ratio
e Changing the Il and WI Time Events

Preparing the Data File for Use with this Tutorial

Because PRACTICE.RUN is used for several tutorials, you should copy this data
file to DETECT.RUN for use with this tutorial.

In Windows Explorer.

1. View the C:\VarianWS\GCEXAMPLES directory.

2. Use the right mouse button to click on PRACTICE.RUN, and select Copy.
3. Select EDIT >Paste. A copy of this file is added at the end of the list.
4

Use the right mouse button to click on the new file. Select Rename, and type
DETECT.RUN.

Opening the Data File and Method

Click on the Interactive Graphics/Data Handling button in the Varian
Workstation toolbar. The Open Multiple Data Files dialog opens.
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Open Multiple Data Files 2 x|

Look in: Ia ChromE xamples j = & B~
A analysiron Racal_1RUN LEM rtpazozo, | Funinformation
Aaoalvsz Ry Bacal_1aRUN A pH_samoL. RN MaDIPAs0ET. File: [C:A..riarw/S\ChromE xampleshdetect
A nalysisron Aacal zRUN A DH samoz.RUM e DIPASOSS,
AsEaDmon RN MacAL_3.RUM MaDH_STOOLRUN M HIBKSRMD
M BasECORR.RUN  Bacal_d4.RUN AaDH sTDOZ.RUM M LEVELL.RL
Ha BLANK RN A ool S.RUN A DIPA 15.RUN A LEvELZ RL
N | » .y
al
File name: |detect.F|LIN Recent Files >| I” | Bemember Scaling
Files of type: IData Files [*.run] j lﬁ'DEBJ 5 |D'DDD - i
Sarmple; |Test Chromatogram
File Hame Channel Inject Date: |11/10/1983 1:05 AM
Run Mode: Enalysis
Instrument: |Star Integrator Ev
‘whorkstation: |LC_RESEARCH
Channel; IA:A RESLILTS "I
| <¢ Add To List |
el Flesults...l EIearAIIl Llear | Up | Dawn | Open File(s] | Cancel |

Select the detect.RUN data file from the ChromExamples directory and click the
Open File(s) tab.

1. Select menu command File >Open Method in the Interactive Graphics
window, then double-click on method file practice.mth.

Notice the title bar of the Interactive Graphics/Data Handling window. The
method is identified as practice.mth.

| _ Interactive Graphics - Method: practice.mth o]
File Edit View Results Edit Method Help
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Changing the Initial Peak Width

You can now edit the data handling parameters for the method. Before you
make any changes, though, integrate the peaks and examine the results for the
run as they appear initially.

To integrate, use the menu command Results >Integrate Now.

1. To open the results file click on the chromatogram trace with the right mouse
button and select View Results Only as seen in the menu below.

AIA Impork/Export

Convert Raw Data and Results ko ALA Format
Convert Raw Daka and Results ko ASCIT

Print Standard Report

Produce System Suitability Report

‘Wiew Chromatogram in M3 Data Review

View Results Only

‘Wiew Standard Report

Remaove

Mave To Frant
Show Run File Info
Shows Run File Lisk

- ]

The results for the data file appear. Note the areas for the peaks at 3.392 and
3.471 minutes. The results should appear as shown below.
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B Channel A = A - Results =101 ]

File Search Font  Opkions  Windows  Help

Eﬁl%loal &l |@I| M detect iun bl practice.mlh » Ehannel:l.-’-‘-.=A ﬂ
Sample ID : Test Chromatogran ;I
Injection Date: 11/10,/198% 1:05 AM Caloulation Date: BSZ0/Z005 11:E528 AM
Operator : Chris Kellogg Detector Type: ADCE (1 VWolt)

Workstation: LO_RESEARfEH Bus Address : 16
Instrument : S5tar Integrator Ew Sample Rate @ 10.00 H=z _J
Channel A=A Pun Time : B.00EZ min

** ME Workstation (Demo) RBC2 Versiom £.5 ** 0010l-Zd4ecl-=z6-40ad **

Punn Mode : Analysis
Peak Measurement: Peak Area
Calculation Type: Percent

Det . Time Width
Peak Peak Besult Time Nffset Area Sep. 1752 Etatus
MHo. Naune ] tmimn) imin) (ocounts) Code {(=zec) Codeas
1 1.6985 1.001 0. ooo 21827 BY 1.8
Z l.318e 1.081 0. o000 63521 v z.1
2 l.0724 1.111 0. ooo0 Llegd v Z.E
4 0. 6606 1.Z211 0. o000 21823 B 2.0
E 2.92Z53 1.377 0. o000 430023 EE 2.5
& L.7e38 Z2.735 0. ooo0 277878 EE 4.0
7 EZ0.7360 a3.391 0. o000 1001s48 BV 4_7
2 11l.6e277 2.470 0. o000 Eg2050 vE 6.8
2 E.EZET 4._450 0. ooo0 286200 EE L0
10 17.08391 E_4E% 0. o000 SE3EEE BV 22
11 Z4.6013 L.g98 0. o000 11251e3 vE 2.0
12 0.g535 7.380 0. ooo0 4l4z68 EBE 1l1.7
Totals: 1000000 0. o000 4817431 ;I

Now, let's take a look at the Initial Peak Width setting and its effect on how the
peaks are processed.

2. Close the Results window.

3. Select the menu command View >Locator Window (make sure it is
checked).

4. Select View >Main Toolbar (make sure it is checked).

Interactive Graphics - Method: practice.mt

File Edit | View Resulks Edit Method Help

ﬁl | v Locakor \Window

————  Monitor Window
bl @ % v Methad Quick Link Buttan
Y 1in Toolbar
v Skakus Bar
v Cuick Activate Bar

Yisual Method Edit wWindow
200 + Chromatogram Toolbar
v fAktenuation Control

Preferences .., Ckrl+F
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5. Zoom in on the area from 0.5 to 4.0. To zoom, highlight the desired area in

the locator window or highlight the region in the main window from 0.5 to 4.0.
(Areas of the display can be highlighted by clicking on the upper left hand
corner of the region you wish to zoom with the left mouse button, dragging
the mouse to the lower right hand corner of the area you wish to display, and
releasing the mouse button.)

Notice the placement of baselines and peak event markers.

L__Interactive Graphics - Method: practice.mth
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Far Help, press F1

Select Edit Method >Integration Parameters... .

The Integration Parameters dialog box appears.
1.

3.

Note that a check mark appears in the Run DH check box for the data file.

Increase the Initial Peak Width value from 4 to 32 by clicking on the up arrow
until 32 appears in the box.

Choose Save to close the Integration Parameters dialog box and return to
the Interactive Graphics/Data handling window.

Select Results >Reintegration List...

1. Click on the Calculate Results tab. A dialog box appears that asks if you

want to save changes to the current method before reintegrating. Click Yes.

After peak processing has been completed, examine the new set of peak events
displayed in the Zoom window. Notice that for the narrow, early eluting peaks
the event markers have shifted to the right and that three of the peaks do not
have apex peak event triangles on them. This suggests that the Initial Peak
Width value is too large relative to the narrow widths of these peaks. Obviously,
it is important to set the Initial Peak Width small enough so that narrow, early
eluting peaks are properly detected and their peak events are accurately marked.
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Again, view the results by right-clicking on the chromatogram trace and selecting
View Results Only.

Maximize the Results window and examine this new set of results.

%Ehannel A=A - Results l ;Iglil

File Search Font ©Options Windows Help

ﬁl@l Oal &I | @l | & detect un il practi-:e.rnth Pl Channel:| & = & j

Sample ID : Test Chromatogran ;I
Injection Date: 11510715983 1:05 AT Calculation Date: &/Z07Z005 1z2:17 PN

Operataor : Chris Eellogy Detactor Type: ADCE (1 Volt)

Workstation: LC_REZEARCH Bus Address - 16

Instrument : Star Integrator Ew Sample Rate @ 10.00 Hz

Channel A=A Pun Time : B.00E min

** ME WMorkstation (Demo) RBC3E Version 6.5 ** 001l0l-Z4cl-eZ6-40ad *+

Pun Mode : Analysis
Deak Measurement: Peak Area
Caloculation Type: Percent

Bet . Time WMidth
Peak Peak Besult Time Offset Area Bep.  1/Z Status
Na. MName [} (mind (mir) (counts) Code (=zec) Codes
1 4.7431 1.043 0.000 Zz8798 EE £.7
z B.9ZE4 1977 o.oo0o 430002 BW 3.6
2 E.75k4 Z.73E 0.000 27776l Ve 4.1
4 3Z_4800 3397 o.oo0o 1564736 e 8.9
E L.E237 4450 0.000 ZEGd0e P 0.0
& 17.0211 E_45ZF o.oo0o Bz0508 Y 9.3
7 Z4.6504 L.go3 0.000 lla20E:z B 2.0
= 0.8539 7390 o.oo0o 41476 EE 11.7
Totals: 1000000 o.oo0o 4317719
Total Thidentified Counts - 4217718 counts
Detected Peaks: 10 Bejected Peaks: E Tdentified Peaks: 0O LI
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Compare this to the original results. You will notice that the retention times are
slightly shifted and only 8 peaks are reported. The fused peaks at about 3.4
minutes are now reported as one peak. Also, only one peak was detected
between 1.0 and 1.5 minutes. The total number of detected peaks is now 10.

When experimenting with peak processing in the Interactive Graphic/Data
Handling application, it is convenient to leave the Results window active. Then,
after any Reintegration, this window is automatically displayed.

Changing the Signal-to-Noise Ratio

Select the menu command Edit Method >Integration Parameters....
Decrease the S/N Ratio from 5 to 1.

Set the Initial Peak Width back to 4.

Choose Save to close the Integration Parameters window.

S

You can reintegrate the data file quickly if you know that you want to use the
settings in the Reintegration List that you used last time.

1. Choose Results >Reintegrate Now.
2. Click on Save to save the changed method.

Many peak event markers for small peaks have appeared. The lower S/N Ratio
caused peak processing to detect the smaller signals as peaks.

L__Interactive Graphics - Method: practice.mth =181l
File Edit View Resuls EditMethod Help
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For Help, press F1

Check the final Results of this change in the S/N Ratio.
Maximize the Results window and take a look at the new set of Results.
They should match the ones below. Note the high number of detected peaks.
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File Search Font  Options  windows  Help

@l%loal @.l |@|| M. detect.un }l practice.mth 3 Charnrel:| & = & j
Operator : Chris Eelloogog Detector Type: ADCE (1 Wolt) ;I
Workstation: LC_RESEARCH Bus Address @ 16
Instrument :© Star Integrator Ew Sample Rate : 10.00 Hz
Charnnel D A=A D Time D 8.002 min

** M3 Workstation (Dema) RBC3 Wersion 6.5 ** 00101-Z4cl-eZ5-40ad4 **

Fun Mode : Analysis
FPeak Measurement: Peak Area
Calculation Type: Percent

Bet . Time Width
Feak Pealk Peszult Tine Dffset Area Sep. 1/2 Status
Ho. Name 0l {min) {min) {counts)  Code (sec) Codes _J
1 1.6901 l.001 0.000 8145& PV 1.8
z 1.3210 1.0581 0_0aa E36E7T T z.1
3 1.076E 1.111 0. 000 E1a7E T g
4 0.&6&33 1.211 o_ooo 31776 VB 3.0
13 8.9Z86 1377 0. 000 4302332 VP 3.5
& L. 7ed0 £.738 0.000 E77a0s PP 4.0
7 z0.6858 3.391 0_0aa F95931 T 4.7
2 11.786% 3.471 0.000 LEB093 VP 7.1
] E_EZ86 4_450 0_0aa ZEE4ES P E.0
1a 17.0287 E_45E 0. 000 SE4106 T =
11 Z4_ 5761 E_&38 o_ooo 1134493 e g.0
1z 0.82a7 7389 0. 000 42734 T 0.0
Totals: 100, 0000 0. 000 48319688
Total Thidentified Counts : 4219688 counts
Detected Peaks: Z0E Fejected Peaks: 193 Tdentified Peaks: 0O LI

Now, the detected peaks correspond to all signals larger than the new S/N Ratio.
The change in S/N Ratio affects the placement of peak events and baselines, the
accuracy of which are necessary for reliable chromatographic quantitation.
Setting the correct S/N Ratio is particularly important in percent calculations,
where the results for each peak are expressed as a percentage of the total area
or height counts for all the peaks.

NOTE: To restore the data handling on this file for the next tutorial, increase the
S/N Ratio from 1 to 5 and reintegrate the data file.

Changing the Il Time Events

A method can include a set of time-programmable events to tailor the integration
and peak area allocation functions for a particular run. In this section, we will
examine how Inhibit Integrate (Il) affects peak detection. Other Time-
Programmable events are discussed in a later tutorial.

Double-click in the Chromatogram window to restore the Zoom window to the full
range of the run file.

In addition to the positions of the peak events, Interactive Graphics also indicate
the positions of time events to help you interpret how your chromatogram is
being processed. Since no time events have been programmed yet, none of
these markers should appear.

Select View >Preferences.
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Lapout I Trace Settingsl Elffsetsl Colors I

v Show = Auiz ¥ Show Oifzet Perspective [Owverlay Mode]
V¥ Show'' duis [T Locked Zooming [Tile Mods]
v Show Horizontal Scroll Bar - — Layout Mode
¥ Show Yertical Scroll Bar " Tiled Chromatograms
¥ Show Atteruation Control " Overlayed Chiomatagrams
V¥ wide Attenuation Contiol —— Peak Annotations Panel
W Show Tool Bar [ Show Peak Retention Time
¥ Show Time Events Log [T Show Peak Mames
@w kethod Editing Pane

] 4 I Cancel Ilze Defaults Help

Make sure the Show Method Editing Panel box is checked. Click on OK to
confirm the choice and close the dialog box.

S
d

elect Edit Method >Time Events. The Time Events Table window is
isplayed.

NOTE: For an exercise in how to graphically enter Timed Events, see Tutorial 5

Now, let's add a time event to inhibit integration at the beginning of the

c

1.

2
3.
4

hromatogram.
Click on Add, to add a new line of default entries.
Click the arrow at the right of the Event box.
Click the up or down scroll arrow until Il appears. Click the Il event.
Change the start time and end times. Enter 0.01 into the Time column and

1.80 into the Value/End Time column.

Your display should look like the following.

TiME EVENTS TABLE 1 [=] 5
—Time Events Program
Time ‘ Event | Value { End Time | Description |;| Add |
o.oioal 1.8000 [{End! tirme:0.0-1440.00 rmin)
Insert

o] ] ) ]

Save | Cancel |

Choose Save to close the Time Events Table window. This will display the Time
Event Window below the chromatogram trace.

169 of 225



L__Inl:eracl:ive Graphics - Method: practice.mth* - 10l =
File Edit Wiew Resulks Edit Method Help

S| 8|2 £les El@ | | Eyractonnn R T EEEEE

-
\?1\@
200+ é_ B
-
150 S ; e
- 1 §
2 100 P G
g - g
a0 R
-
P
0 L
[ LA A A [ 3 3 3 3 |
-20 T o T . T n = ]
e hinutes
D
C J
For Help, pres?_l | 4

Select Results >Reintegrate Now. Save the changed method before
reintegration.

After the calculation, the plot will be updated to reflect the changes in the time
program. The figure above shows the updated chromatogram. Notice that no
peak event markers appear at the beginning of the chromatogram. Also, the
Time Events annotation on the display has been updated with green boxes near
the baseline at the start and end times for the Il event
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Changing the WI Time Event

Now, suppose you decided not to use the Il event but wanted to program some
changes in the peak width.

1.

o > DN

Open the Time Events Table window again by selecting Edit Method >Time
Events. The Il line in the spreadsheet is selected (active).

Click the down arrow at the right of the Event box.
Press the down arrow and select WI to replace the Il event.
Change the start Time to 5.0 and the Value/End Time to 64.

Click on Add. Set the new WI event start Time to 4.0 and the Value/End
Time to 32.

When you add a line for an earlier time event, use Sort to move it to the correct
position in the table.

Click on Sort. Your display should look like the following display.

TiME EVENTS TABLE =]

—Time Events Program

| Time | Event| Yalue / End Time | Description ;I Add |

4.0000 %1 |~ |32 sec |~ (0.5-256 sec)

5.0000 W 4 sec - | (0.5-256 sec) (et

KIEIKIKIEIK

C
M.

Save | Cancel |

Select and Delete the WI event at 5.00 min.

Choose Save to close the Time Events Table window.

Select Results >Reintegrate Now and save the changed method before
reintegration.

You must Reintegrate as before because you made changes that affect peak
integration. After the calculation, the plot will be updated to reflect the changes in
the time program. Notice that the Time Events annotation on the display has
been updated with a light blue box near the baseline at the start time for the first
WI event.
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Place the cursor on the WI Time Event marker.

The Time Event information box is displayed below the marker showing the event
type, its program time, and the actual time of execution.

Open the Results window by right-clicking on the chromatogram trace and
selecting View Results Only. The small peaks at the beginning of the file are
once again detected and included in the report. Their peak event markers should
be correctly placed. The peaks that eluted after four minutes were not integrated
correctly because the Peak Width setting was too high. Peak processing does
not correct for this because the automatic Peak Width updating was turned off
once you made a WI time program. Whenever you time program Peak Widths,
you must make all the appropriate changes over the length of the run.

The other Time Events can be programmed just as the Il and WI events were.

Close the Results window to return to the Interactive Graphics/Data Handling
window.
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Tutorial 3 Filling a Peak Table

Overview

Peak tables contain the peak-specific information necessary for the execution of
most data handling, peak processing, and quantitative operations. Using
Interactive Graphics, you can easily create a peak table for any chromatographic
data gathered with the Workstation. This tutorial covers the basic steps for filling
the Peak Table.

Topics Discussed
e Opening the Peak Table window
e Adding peaks
e Naming peaks
¢ Designating peak functions
e Entering amounts for calibration levels
e Editing the Peak Table

e Setting calibration options

Preparing a Data File for Use with this Tutorial

Because Practice.RUN is used for several tutorials, you should copy this data file
to Table.RUN for use with this tutorial.

1. Open Windows Explorer.

2. View the C:\VarianWS\ChromExamples directory.

3. Use the right mouse button to click on Practice.RUN, and select Copy.
4. Select Edit >Paste. A copy of the file is added at the end of the list.
5

Use the right mouse button to click on the new file. Select Rename, and type
Table.RUN.

Opening the Fill Peak Table Window

Open Interactive Graphics by clicking on the Interactive Graphics bar in the
Workstation Toolbar.

Double-click on Table.RUN from the ChromExamples directory and choose OK.
Select File >Open Method.
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Choose the ChromExamples directory and double-click on Practice. MTH.

After you make Table.RUN the active chromatogram and Practice.MTH the
active method, you can open the Fill Peak Table window.

Select Edit Method >Fill Peak Table.

The Fill Peak Table window appears.

Fill Peak Table

Relention | poak Name | Ref | Std ‘ nm‘ Standard Peak j
1 H H E [~ -----—J
2 o = = pu Inzert |
_3 o = [ 1= Delete |
4 H H E -
5 | H H BE T_H
II—_I I it |
v ENERRIE RO SeTRcht Save I Cancel i

The Fill Peak Table window can be moved anywhere on the window. Just click
on the title bar and drag it to the desired position. For now, move the Fill Peak
Table window to the upper part of the screen.

Adding Peaks with the cursor

Now, you can begin to add peaks to the Peak Table. Notice the small, triangular
event markers on the chromatogram indicating each peak start, peak apex, and
peak end. You can add a peak to the Peak Table by clicking anywhere between
its peak start and peak end event markers.

Move the cursor to the Zoom window, and click anywhere between the start and
end markers of the first peak eluting at about 1.0 minutes.

The first line of the Peak Table now displays the retention time for this peak. The
Peak Name field contains the default name.

Click between the peak start and peak end markers for the peak eluting at about
2.8 minutes. Check to see that the peak is entered.

Now, click on the peak eluting at about 2.0 minutes.
Continue filling the Peak Table until all the peaks are listed.
Do not enter the peaks at 1.05, 1.11 and 3.47 and 7.4 minutes.

Click on Sort. When you look at the Peak Table, you will see that the peaks
have been reordered according to their retention times.

Select Save.

Adding Peaks from a selection

You can also add all peaks contained within a selection. A selection is the area
selected during zooming.

Click on the box marked Fill table from selection which is located on the Fill
Peak Table dialog.
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Naming Peaks
Reinstalling the Tutorial Files

Fill Peak Table

Helt_antion Peak Name Ref | Sid | RRT Standard Peak (Frrm Level 1 ;I
Time Hame Amount | s |
1 1.003 Peak 1.003 _ _ 2 hd 1]
2 1.979 Peak 1.978 I I 1 - 1} 1 Inzert |
3 2737 Peak 2.737 I _ 2 - ] 1
— — Delete |
4 4.453 Peak 4.453 I _ _ hd 0 1
5 5.455 Peak 5.455 I _ I - ] 1 -
A »
Siirt |

v Fill table from @ Save | Cancel I

Move the cursor to the Zoom window, click on the left upper corner of the area
you wish to select (start at .5 minutes) and click and hold left mouse button.

Drag the mouse to the lower right hand corner of the area you wish to select (end
at 6 minutes) and release the mouse button.

Peaks are automatically entered into the peak table. Care should be used when
using this command because any integrated peak within the selected range will
be added to the peak table.

Naming Peaks

Select Edit Method >Peak Table. This displays the Peak Table Window.

As you added peaks to the table, the software supplied unique default names
based on the peak retention times. When you have added all the peaks to the
Peak Table, you can edit each Peak Name and supply more descriptive names if
you wish.

Click on the Peak Name field for the first peak.
Type First Peak.
As you type, the Peak Name field is cleared and the name First Peak replaces it.

Press the Down Arrow key on your keyboard. The Peak Name field for the
second peak is now highlighted. Type Second Peak. Press the Down Arrow Key
again.

This is a faster way of entering data than to select fields by a click of the mouse.
Rename the third peak Internal Standard. Press the Down Arrow key.

Continue renaming the remaining peaks.

Your table should look like the one shown.

Standard Peak
Name

Retention
Time
2738 Fourth Peak
339 Fifth Peak
3.470 Siuth Peak
4.450 Seventh Peak

5,452 |

5.698 Peak 5,632

KR 2
I+ Filltable from selection Save Cancel

Peak Hame Ref

Sd ‘ HHT‘

I

:|;|w|m|u|m|m|&
(|
D
D) ||

RN

175 of 225



Designating Peak Functions

You can designate certain peaks to perform specific functions. The check boxes
in the Peak Table are used to select the following functions:

Heading |Peak Type Function

Ref Reference Peak Used to adjust the peak identification retention
time windows for changes in chromatographic
conditions that may cause retention times to
drift.

Std Internal Standard Peak | Used as an internal standard peak for the
calculation of results with an internal standard
or by normalized %.

RRT Relative Retention Time | Used as a reference from which the relative
Peak retention times of other peaks are calculated.

Reference Peak(s)

Click in the Ref check box for the peak named Sixth Peak.

A check mark appears in the Ref box to indicate that it has been selected.
Click the Ref box for the peak named Internal Standard.

The Ref box for this peak is also selected. You may choose to have more than
one reference peak.

NOTE: If more than one peak appears in the reference peak time window, the
largest peak in the window is selected as the Reference Peak.

Internal Standard Peak(s)

An internal standard peak is used in the calibration process needed for
guantitative determinations. You can designate up to eight peaks as Internal
Standard Peaks.

NOTE: Refer to Run File Tutorial 7 for further information on calibrating with
multiple internal standards.

Click on the Std box for the third peak, named Internal Standard. It is now
indicated in the Standard Peak Name column that the third peak is designated as
the Internal Standard peak for the calculation of results for all other peaks in the
table.

Relative Retention Time Peak

The RRT peak is used, in association with the unretained peak time, to calculate
relative retention times for all identified and reported peaks. Only one peak can
be designated the Relative Retention Time Peak.

Click the RRT box for the peak named First Peak.
The RRT box is now marked for the first peak.
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Editing the Peak Table
Relative Retention Time Peak

Entering Amounts for Calibration Levels

Use the horizontal scroll bar to view the Amount columns. You can examine and
enter amounts for up to ten different calibration levels. Each level corresponds to
a calibration mixture. The value entered for each peak is the known, measured
amount of that compound in the standard. The calibration levels are used in
verification and calibration runs.

1. Click the horizontal scroll bar to move through the ten levels.

2. Click on the Level 1 Amount cell for the first peak. The default value is

highlighted.
3. Click on the Level 2 Amount cell for the first peak in the peak table.
4. Enter 2.0.

To set all peaks to the same values as the first peak, you can enter the value for
each peak, or take advantage of the Fill Down function: Click on the box labeled
‘Level 2 Amount'. The whole column is now highlighted. Click on the 'Fill Down’
button and observe that the value for the first peak is copied to all peaks.

Repeat the previous operations to set Level 3 to 4.0, Level 4 to 8.0, Level 5 to
16.0, and Level 6 to 32.0 for each peak in the peak table.

The peak table should look like the one shown.

Peak Table

Retention
Time

Standard Peak [ Level1

Groun | Level 2
ame P | Amount

Amount

Level 3
Amount

Peak Name Ref

Std

RHT‘

1.00m First Peak
1211 Second Peak
14877 Internal Standard
2735 Fourth Peak
339 Fifth Peak.
Sisth Peak
5.452 Seventh Peak
5638 Eighth Peak

Add
L Intemnal Standard |- 0 1 2 4

1 Intemal Standard | Insert
Delete

| Fill Down
G

11 Intemal Standard |~ |
11 Intemal Standard =
i Intemal Standard 7|
L Intemal Standard [~ |
o
=

coooocoo
[SIENIFIE NI N
IS SFNENEIENES

aalel~{ofo]+[o~]~
=
=
=z
0 e
R s

4]

:

Define Pack ‘indows Piint Save Cancel

Editing the Peak Table

On the right side of the Peak Table there are three edit buttons: Delete, Add,
and Insert. These buttons allow you to edit the Peak table.

Click anywhere on the line for the peak named First Peak.
Now click the Insert button.

A new line is displayed just before the selected line. Each level for the inserted
peak has been assigned a default value of 1.

Click anywhere on the line for the Internal Standard peak.
Click the Insert button.

A new line is now displayed just before the Internal Standard entry, with a
Retention Time of 1.977 and default values of 1 for all Amounts levels.

Click the Delete button. The selected Peak Table entry is removed.

Select the entry inserted at the top of the Peak Table by clicking anywhere in that
line.
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Click the Delete button again. The entry inserted at the top of the Peak Table is
deleted.

Now, save the contents of the Peak Table you just created.

Click the Save button to close the Peak Table Window.

Select File >Save Method As.

Type the method name, Table.mth, in the file name field and click Save.

If you were to use this method to execute any data handling or quantitative
operation, the Peak Table you have just created would be used.
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Tutorial 4 ldentifying Peaks

Overview

A chromatographic data file contains all of the raw data points collected for one
injection. The Workstation's data handling system identifies any peaks detected
in the raw data based on their retention times. The workstation allows you to
create and adjust time windows, which define ranges of retention times in which
peaks are to be identified. Time windows can also be used to eliminate from
reports those peaks that have no analytical significance.

Topics Discussed
e Peak Windows
e Time Windows
e Showing Peak Windows
e Changing Peak Functions
o Peak Reject

e Reporting Unidentified Peaks

Preparing a Data File for Use with this Tutorial

Because Table.RUN is used for several tutorials, you should copy this data file to
Ident.RUN for use with this tutorial.

In Windows Explorer:

View the C:\VarianWS\ChromExamples directory.

Use the right mouse button to click on Table.RUN, and select Copy.
Select EDIT >Paste. A copy of this file is added at the end of the list.

Use the right mouse button to click on the new file. Select Rename, and type
Ident.RUN.

Peak Windows

Since chromatographic retention times are not absolutely precise, you specify a
window of time (a peak window) for the Workstation to identify a particular peak.
The peak window is the actual span of time on the chromatogram that the
software searches. The software will only identify a peak if it falls within the peak
window.
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Open the Interactive Graphics/Data Handling application by clicking on its button
in the Workstation Toolbar.

Select the data file Ident.RUN in the ChromExamples directory, and press the
Open File(s) button.

Select File >Open Method...
Select IDENT.MTH from the ChromExamples directory.
Choose Edit Method >Peak Table...

The Peak Table associated with this data file appears. Notice that eight peaks
are listed in the Peak Table.

Choose Save or Cancel, and return to the Interactive Graphics/Data Handling
window.

Select Results >Reintegrate Now. Save the Method before reintegration.

To view the results, click on the chromatogram trace with the right mouse button.
Select View Results Only.

Your window should look like the one below.

B CHANMEL A = A -RESULTS 19 [=] B3

FILE SEARCH FONT OPTIONS HELP

Fun Mode : Analysis =l

Peak Measurement: Peak Area

Caleulation Type: Percent

Ret. Time Rel. Width

Peak Peak Result Time Offset Area Ret. Sep. 1.2

MNa . HName () (min) (min) (counts) Time Code (sec)
1 First Peak 1.6985 1.001 -0.001 81827 1.000 BV RS
2 1.3186 1.051 0.000 63521 1.050 i 2.1
3 1.0724 1.111 0.000 51664 1.110 Vi 2.6
4 Second Peak 0.6606 1.211 -0.001 31823 1.210 VB 3.0
S Internal Sta 8.9263 1.977 -0.001 430023 1.975 EB 3.5
6 Fourth Peak 5.7639 2.735 -0.000 277678 2.732 EB 4.0
7 Fifth Peak 20.7960 3.391 0.000 1001846 3.388 BV 4.7
g 11.6877 3.470 0.000 563050 3.467 VB 6.8
9 Sixth Peak 5.5257 4,450 -0.003 266200 4.446 EB = (1]
10 Seventh Peak 17.0891 5.452 0.001 §23262 5.447 EW 9.2
11 Eighth Peak 24,6013 5.698 0.001 1185163 5.692 VB 8.0
1z 0.8559 7.390 0.000 41426 7.383 EE 11.7

Totals: 100.0000 -0.004 4517461

Status Codes:

R - Reference peak

Total Unidentified Counts : 719661 counts =

| _>l—I

All peaks in the Peak Table are identified. There are 719661 unidentified counts
for peaks not listed in the Peak Table.

Define Peak Windows

Each peak window is determined by a time window that you enter. The time
windows are both added to and subtracted from the expected retention times to
define the peak windows.

The workstation recognizes two types of time windows; one for reference peaks
and one for all other peaks. Peaks in the two window types are identified
differently. For reference peaks, the largest peak in the window is considered the
reference peak. For other peaks, the one closest to the center of the peak
window is identified as the peak.

You set the time window sizes in the Define Peak Windows dialog box, which is
accessed from the Peak Table dialog. Close the Results window. Select the
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Showing Peak Windows
Relative Retention Time Peak

menu command Edit Method >Peak Table and click on the Define Peak

Windows tab.
fictontion ‘ Peok Name | Ref | Std | RRT Standard Peak | g,q4p ‘ Fovelll | Covel 2oy

. Fist Peak i 1 & ImemalStandad | 0 1 2 e |

2 1.213 Second Peak o o 21 Intemal Standard - i} 1 2 . Insert |
z 14978 Intemal Standard M ¥ O _E 0 1 2 ] Delete |

4 2737 Fouwith Peak ] J 21 Intemal Standard = o 1 2 .
5| 333 Fifth Peak O 4 lntemalStandad w| O 1 2 . FilDown |
_S 4,453 Sikth Peak ¥ H 11 Intemal Standard = 1] 1 2 . Gort |
7| 545 Seventh Peak i o iilntemalStanded ¥| O 1 2 ] -
T 5.7 Eighth Peak o N L1 Intemal Standard = o 1 2
R 5 = = =l

10 | -
o | >

 —
Define Peak Windows... Print Save Cancel

Define Peak Windows _

— Define Reference Peak wWindows —

‘width (minutes):

Fietention Time %: 2.0 7

— Define Other Peak Windows
WwWidth [minutes]:

Fietention Time & |2.0 =

—nretained Peak Time————————

Tirme [minutes]:
Save I Canicel |

The time window used to identify a peak is an absolute width in minutes plus a
relative width expressed as a percentage of the peak's retention time. You may
set either the absolute or relative time window to zero.

The default values for both “reference peaks” and “other peaks” are: time window
width of 0.1 minutes plus a Retention Time of 2%.

Keep the default values and click the Save tab to exit the Define Peak Windows
dialog and click Save again to exit the Peak Table window.

Showing Peak Windows

In Interactive Graphics, you have the option of displaying the peak window for
each of the peaks in the Peak Table.

Select View >Visual Method Edit Window, to show the peak window for each of
the peaks in the peak table.

The chromatogram should look like the one shown. Identifying color bars appear
under each peak that has been entered in the Peak Table. The default colors for
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the different peak window bars are:

Standard peaks: Red
Reference peaks: Blue

Relative Retention Time peak: Green
Other peaks: Yellow

LInteractive Graphics - Method: ident.mth*
File Edit Wew Results EditMethod Help

(e S| 2| &5 & = Eycert »
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For Help, press F1

Changing Peak Functions

You can change the peak functions easily in the Peak Table.
Select Edit Method >Peak Table.

Click in the Ref. box for the fourth peak to make it the reference peak.

Click Save to return to the Interactive Graphics window.

Look at the color bars under the peaks. The fourth peak now has a blue
Reference Peak indicator bar. The third peak, a standard peak that is also a

reference peak, is marked with stripes of blue and red.

Select Edit Method >Peak Table, deselect the Ref box for the internal standard

peak.

Click Save to return to the Graph
red bar.

ic window. The third peak is now marked by a
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Unidentified Peaks
Relative Retention Time Peak

Peak Reject

Often, over the course of a chromatographic run, numerous peaks appear that
are not of interest to you. While these peaks might be detected, there is no need
to report them. There are several ways to tailor a peak processing method so
that only the peaks of interest are reported. One of these is by adjusting the Peak
Reject parameter: peaks smaller than the Peak Reject value are eliminated from
the final report.

Select Edit Method >Integration Parameters.

Set the Initial Peak Reject value field to 50000.

Now, peaks smaller than 50000 counts will not be included in the Results file.
Press Save to exit the Integration Parameters dialog.

You'll need to recalculate the Results file so that this new Peak Reject value is
used in the results.

Select Results >Reintegrate Now. (You can also select the “Reintegrate Now”

button @ from the Toolbar) and save the changes to the current method
before reintegrating, in the Interactive Graphics dialog that opens.

Take a look at the Results now.

Open the Results Report by clicking with the right mouse button on the
chromatogram trace.

When the Results window appears, enlarge it so that you can see the results of
this recalculation.

B CHanNEL A = A -ResuLTs [_[O]x]
FILE SEARCH FONT DPTIONS HELR
Run Made : Analysis "
Peak Measurement: Peak Area
Calculation Type: Percent
Ret. Time Rel. Width

Peak Peak Result Time Offset Ares Ret. Sep. 1-2 Status
Ha. Hame () (min) (min) (counts) Time Code (sec) Codes

1 First Peak 1.7248 1.001 -0.001 81827 1.000 BV 1.5

2 1.3389 1.051 0.0o0 63521 1.050 WV 2.1

3 Second Peak 1.0890 1.111 -0.101 S1h64 1.110 WV 2.6

4 Internal Sta 9.0641 1.977 0.000 430023 1.875 BE Elnk]

5 Fourth Peak 5.8529 2.735 -0.002 277676 2.732 BE 4.0 R =

6 Fifth Peak 21.1171 3.391 0.001 1001846 3.388 BV 4.7

7 11.8681 3.470 0.0o0 563050 3.467 VB 6.8

8 Sizth Peak 5.6110 4.450 -0.003 266200 4. 448 BE 5.0 R

9 Beventh Peak 17.3529 5.452 0.001 823262 5.447 BV 9.2

10 Eighth Peak 24,9811 5.698 0.001 1185163 5.692 VB g.0

Totals: 99,9999 -0.104 4744232

Status Codes:
R - Reference peak
Total Unidentified Counts : B26572 counts
Detected Peaks: 12 Rejected Peaks: 2 Identified Peaks: 8
K| _>l_I
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Unidentified Peaks

Often, a chromatogram will contain peaks that are not of analytical interest but
are as large as, or larger than those peaks that are of interest. In these cases,
adjusting the Peak Reject value is inappropriate; you would lose both important
and unimportant peaks from the report. The Interactive Graphics/Data Handling
application provides another means to focus a report on the peaks of interest.
You can turn off reporting of unidentified peaks.

Select Edit Method >Integration Parameters again.

Click once in the box labeled Report Unidentified Peaks so that this option is no

longer selected. Press Save.

Only identified peaks will now appear in the Results file.

Select Results >Reintegrate Now to recalculate the data file using this new set

of parameters.

Open the Results window by right-clicking on the chromatogram trace.

B CHanNEL A = A -ResuLTs

FILE SEARCH FONT DPTIONS HELR
Run Made : Analysis
Peak Measurement: Peak Area
Calculation Type: Percent

Ret.
Time
(min)

Time

Peak Pealk

Ha. Hame ()
1 First Peak 1
2 Second Peak 1
3 Internal Sta 9
4 Fourth Peak S
5 Fifth Peak 21.
6 3izth Peak 5
7 Seventh Pesk
8 Eighth Peak

Status Codes:
R - Reference peak
Total Unidentified Counts : BZB572

Detected Peaks:
K|

12 Rejected Peaks:

Offset
(min)

counts

2

Rel.
Ret.

Area
(counts)

Sep.
Code

4117661

Identified Peaks:

Width
12
(sec)

=1 E3
=

Status
Codes

The list of reported peaks is considerably shorter now. It includes only those
peaks corresponding to “identified peaks” in the Peak Table and does not include
other peaks, even those that are larger than the Peak Reject value. Here, only
peaks identified within their respective retention time search windows are

included in the final results file.
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Tutorial 5 Using the ll, SR, and VB
Time Events

Overview

You can use the Time Events Table to program several peak processing
changes over the time of a chromatogram. The Inhibit Integrate (1), Solvent
Reject (SR), and Valley Baseline (VB) time events can help you optimize peak
detection and calculation of results. Both System Control and Interactive
Graphics/Data Handling allow these changes. For this tutorial, you will use
Interactive Graphics.

Topics Discussed
¢ Inhibiting Integration
e Using Solvent Reject
e Using Valley Baseline

e The effects of Other Peak Processing Events on VB

Inhibiting Integration

An Inhibit Integrate (Il) event is a time programmable event that can be used to
turn off integration in selected regions of the chromatogram. The Inhibit Integrate
event is used to:

Eliminate from a report those peaks that are not of interest.

Avoid improper baseline assignment during periods when the baseline might be
distorted, such as during the switching of sampling valves.

Force or create a baseline where needed in the chromatogram.

The Inhibit Integrate event suppresses integration of peak area or height
between the start and end time of the event. The Il event forces the baseline to
be drawn to the point where the Il event starts and the baseline to start drawing
at the point where the Il event stops. When Il is active, peak processing is
disabled. This does not mean that raw data is not being stored; it simply means
that it is not being integrated. If you remove the Il event, integration is turned
back on when you recalculate the stored data file.

If it is not already opened, select the Interactive Graphics/Data Handling
application from the Varian Workstation toolbar.
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Find and open the data file STAR012.RUN in the ChromExamples directory from
the Open Multiple Data Files dialog.

The data file now appears, and the chromatogram should look like the one

shown.
L_PInteractive Graphics - Method: star012-a.mth for run file star012.run:A =lalx]
File Edit WView Results Edit Method Help
=(m| a2 &kl =l | | Oere | mEEEERE
.
\,qfﬁ @i\‘:\a
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Minutes
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Select the menu command File >Build Method from Datafile.

Llnteractive Graphics - Method: practice.mth®

File Edit ‘iew Resulks Edit Method Help

Mew Chromatogram ... o |@| pran:tiu:e mith

Add/Remove Chromatogram ... Cerl+0

Mew Methad @ |f'k

Open Method ... kM
Cpen Criginal Method .,
Cpen Recalc Method .., o

Build Method From Datafile ... C:ivariamwsichromexamplesistardl 2, run - A&
Save Method ... CEH+S
Save Method As ...

Print ... Zkrl+P
Frint Method

Prink Prewview ...

Print Setup ...

2.129

Ezit

A Save As dialog box will ask you to provide a name for the method you are
using. Type in star012.mth and click on OK.
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Editing a Time Event from the Menu
Relative Retention Time Peak

2 x|

Save in; I ‘2 ChromE xamples j - =5 Ef-

E analys2-a.mth EXT_STD.MTH paradc.mth

= ANOTHER MTH B IDENT. MTH [yparais.mth

" cal 1-bomth (B INT_STD.MTH (B PRACTICE.MTH

"B cal_3-b.mth B 15_ExaMP.MTH [ Rights.mth

" CEFALULT.MTH [P MIMIMUM, MTH [MRights_ES.mth

R ES_ExaMP.MTH FRMP_ExaMP.MTH [ Rights_IS.mth

|« | | i
File name: zharll 2-a.mth Save I
Save as ype: IMethu:u:I Files [* mth] j Lancel |

Module——— Buz Address Channel |0
MED CE :I “5 :I {ﬁ;& :I
A

This command opens the Workstation method that was last used to process the
data file.

You will edit the Time Events Table to see how Inhibit Integrate works. This
example illustrates how the Il event critically affects the placement of the
chromatographic baseline. The baseline used in this example is not intended to
represent proper baseline placement.

Select Edit Method >Time Events. The Time Events dialog box appears.

Editing a Time Event from the Menu

Now, let's program the Inhibit Integrate (II) event to start at 3.5 minutes and stop
at 4.1 minutes.

Click on Add.
Click on the down arrow at the right of the Event box.

Scroll through the Event types and select the Il. Set the Start time to 3.5 and the
End time to 4.1.

The Time Events Table should match the following figure.

TIME EVENTS TABLE =] B

—Time Events Program

Time | Event| Yalue { End Time | Description ;I Add |

3.5000]n 41000 |(End tire:0.0-1440.00 min)
Insert |

Delete

Bort |

KIEIEIEIEIRIK

C
F1e

Save I Cancel
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Choose Save to close the Time Events Table window and return to the
Interactive Graphics/Data Handling window.

Changes to the Il event must be followed by a Reintegration.
Select Results >Reintegration List.
The Run DH check box for STAR012.RUN is checked.

Click on the Calculate Results tab and save the changes to the method in the
dialog that opens.

The Workstation begins processing the file. After Reintegration is complete, look
at how the new Il event has affected the chromatographic data file. A baseline
has been forced at the points where Il is turned on and off. Also, notice that the
peak at about 3.7 minutes is not detected and does not have peak event marks.
L__Interactive Graphics - Method: star012-a.mth =] 3]
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Changes in the Il event also alter the final Results for a chromatographic data

file.

Open the Results window by right-clicking on the chromatogram trace and
selecting View Results Only.

Enlarge the Results window and examine the Results.

They should appear as in the following figure.
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B CHANNEL & = U¥s uVoLTs - RESULTS
FILE SEARCH FONT OPTIONS HELP

Run Mode : ABnalysis

FPeak Measurement: Peak Ares
Calenlation Type: Percent

Ret . Time
Peak Peak Result Time Offset
Ha. Name ] (min} {min}
1 0.3556 1.426 0.000
2 2.7078 1.756 0.000
5| 6.8927 2.387 0.000
4 36.4073 3.129 0.000
5 11.7829 4.260 0.000
6 38.7728 5.840 0.000
7 3.0808 7.008 0.000
Totals: 99,9999 0.000

Total Unidentified Counts : 4995234 counts

Detected Peaks: 7
KN

Rejected Peaks: O

[ O]
=
Width
Area Sep. 1.2 Status
{counts) Code (sec) Codes
17762 BV 16.1
135259 WV 1l.6
344306 VP 15.1 [
1818631 PE 15.9
5868585 BB 12.3
1336794 EE 20.5
153896 TS 0.0
4995233
Identified Peaks: 0O _'_l
v

Graphical Placement of a Time Event
Relative Retention Time Peak

Compare this to the original results shown in the following figure. Observe that
the peak originally detected at about 3.7 minutes is now eliminated from the
report. Also, notice how the area counts have changed as a result of the new

baseline placement.

. CHANNEL A = UVs UVOLTS - RESULTS

FILE SEARCH FONT OFTIONS HELP
Run Mode : Analysis
Peak Measursment: Peak Area
Calculation Type: Percent
Ret. Time
Peak Peak Result Time Of fset
Be . Hame [ (min) (min)
1 0.2172 1.426 0.0oo
2 1.5554 1.756 0.0o0o
&) 3.8592 2.387 0.0o0o
4 23.3409 3.129 0.0oo
) 35.9366 3.756 0.0oo
b 13,9667 4,260 0.0oo
7 19.5517% 5.840 0.0o0o
i} 1.5523 7.008 0.0oo
Totals: 100. 0000 0.0oo

Total Unidentified Counts : 9908320 counts

Detected Peaks: 8
S|

Rejected Peaks: O

[ [O]x]
2l
Width
Area Sep. 1-2 Status
(counts) Code (sec) Codes
21524 BY 16.1
154113 VW 11.6
382383 WV 15.1 L
2312687 Vi 15.9
3562693 Vi 19.2
1353668 VB 21.4
1937245 EB 20.5
153809 TS 0.0
9908322
Identified Peaks: 0 _l—l
v

If you were to delete the Il event from the Time Events Table and then perform a
Reintegration, the peak at 3.7 minutes would again be detected.

Graphical Placement of a Time Event

You can graphically edit the Il Event in the interactive time events window. When
the time events window is shown below the chromatogram, try using the left and

right mouse buttons to edit the events.

Close the Results window.

Select the menu command View and check Visual Method Edit Window. The
interactive time events window now appears below the chromatogram.

Place the cursor on the Il event in the interactive window. A small window is
displayed providing you with information on the event.
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You can move the Il event by clicking and dragging the triangles marking the
start and end times.

Use the right mouse button to click on either the triangle or the connecting line
marking the Il event.

Select Delete (II) from the menu. The Il event is deleted from the Interactive
Time Event window and also from the Time Events Table. Now you can
reintegrate the data file without the Il event.
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Select the menu command Results >Reintegrate Now. Save the changed
Method before reintegration.

Edit {11)

190 of 225




Using Solvent Reject
Relative Retention Time Peak

Notice that the peak at 3.7 minutes is now detected in the chromatogram and
included in the Results report.

Using Solvent Reject

In this section, you will see how the Inhibit Integrate (Il) function differs in
performance from the Solvent Reject (SR) function.

Select the menu command Edit Method >Time Events..
When the Time Events Table appears, note that the Il event is no longer listed.
Click on Add to enter a new event into the table.

Click on the down arrow in the Event box. Scroll through the Event types and
select Solvent Reject (SR). Set the start and end times again to 3.5 and 4.1
minutes.

The table should look like the one in the following Figure.

TIME EVENTS TABLE =] B
— Time Events Program
Time | Event| Value / End Time | Description ;I Add |
1 35000 SR | = 4.1000 [{End tirme:0.0-1440.00 min)
2 o Insert
— e
a : B Delete
L5 Al
(6] n st |
? -
i o]
Save I Cancel |

Press Save to close the Time Events Table window.

It's time to implement the new change to the peak processing method. Since the
settings in the Reintegration list would be the same as they were the last time
you used it, you can use the Reintegrate Now shortcut.

Select the menu command Results >Reintegrate Now and save the changes to
the method before reintegration.

After peak processing has been completed, the plot will be updated to reflect the
changes in the time program.
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Notice that the SR function does not affect baseline placement or peak detection.
Thus, the plot looks similar to the original data file used at the beginning of this
tutorial. Solvent Reject eliminates peaks from reports but does not influence their
detection, or affect baseline placement.

To open the results file click on the chromatogram trace with the right mouse
button and select View Results Only.

Enlarge the Results window and take a look at the previously missing peak.
The results should look like those in the following figure.

B CHANNEL A = UVs UVOLTS - RESULTS M= B3
FILE SEARCH FONT OFTIONS  HELR
Run Mode : Analysis =l

Peak Measurement: Peak Area
Calculation Type: Percent

Ret. Time Width
Peak Peak Result Time Of fset Area Sep. 1.2 Status
Na. Name (3 (min) (min) (counts) Code (sec) Codes
1 0.3392 1.426 0.000 21524 BY 16.1 [
2 2.4286 1.756 0.000 154113 WYV 11.6
) 6.0259 2.387 0.000 382383 WWoo15.1
4 36.4454 3.129 0.000 2312687 Voo 15.9
5 21.8082 4.260 0.000 1333868 VB 21.4
B 30.5288 5.840 0.000 1937245 BE 20.5
7 2.4239 7.008 0.000 153609 = o.o
Taotals: 100.0000 0.000 B345629
Total Unidentified Counts : 6345628 counts
Detected Peaks: 7 Rejected Peaks: O Identified Peaks: 0
S| _>l;I

Solvent Reject operates as a post-integration filter. It rejects detected peaks
whose apices fall within the SR window. It will not affect tangent separations,
baseline placement, or Peak Width updating. In contrast, Il affects all three of
these functions by changing where baselines are established.

Close the Results window.
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Using Valley Baseline
Relative Retention Time Peak

Using Valley Baseline

A Valley Baseline (VB) event creates a time window within which all valley points
are forced to behave as baseline points for peak integration. Now, take a look at
how the VB event functions.

Select File >Open Method.
Select the method file VB.MTH from the ChromExamples directory.

To ensure that the integration for STAR012.RUN is at the proper starting point,
reintegrate this data file with the new method.

Select Results >Reintegrate Now.

The chromatogram should look like the one shown.
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Use the Interactive Time Events to add a Valley Baseline (VB) event, and to set
its start and end times.

With the right mouse button click on the Visual Method Edit Window.
Click on VB: Add Valley Baseline.

The VB event is now displayed in the Visual Method Edit Window below the
chromatogram. The event is also entered in the Time Events Table. Now edit
the start and end times.

Use the right mouse button to click on either the triangles or the connecting line
marking the VB event.

Click on Edit (VB).
The displayed Time Events Table now lists the VB event.
Set the start Time to 0.01 minutes and the Value/End Time to 9.00 minutes.

Your table should look like the figure shown.
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TIME EVENTS TABLE [H[=] 3

—Time Events Program
‘ Time | Event| Yalue / End Time | Description ;I Add |
1 00100 ve |- 9.0000(End time:0.0-1440.00 min])
e [ = Insert |
=1 o
4 : B Delete |
L5 1 hd
6| B Sort |
? -
Il o]
Save I Cancel

Choose Save.

Select the menu command Results >Reintegrate Now and save the changed
method before reintegrating.

The chromatogram should look like the figure below

| Interactive Graphics - Method: vb.mth I ] [
File Edit ¥iew Results Edit Method Help
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Notice that the baseline has been drawn to all valley point events. This is not a
good baseline assignment, however, so change the VB event to achieve a better
integration of this chromatogram.

Open the Time Events Table window again.

Change the VB time event Start from 0.01 minutes to 0.5 minutes. Change the
End time from 9.00 minutes to 3 minutes.

Select Save to exit the Time Events Table window.
Select Results >Reintegrate Now as before.

Observe the change. Only the first three peaks have been forced to baseline
resolution.
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The Effects of Other Peak Processing Events on VB
Relative Retention Time Peak
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Other peak processing events can affect the Valley Baseline parameter and the

baseline assignment. Now, take a look at the effect of changes in the tangent
height threshold (T%) on the baseline assignment.

The Effects of Other Peak Processing Events on VB

Zoom the chromatogram to expand the area between about 5.5 and 8.5 minutes
as shown below.

Select the menu command View >Preferences. Click the tab for Trace Settings
and check the Show Cursor >Peak information field. Click on OK.

Select the menu command View and check Visual Method Edit Window.
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The current Tangent Height Percent threshold is 10%. Notice that, at this setting,
the peak at 7 minutes is skimmed as a tangent peak.

Move the cursor to the peak event marker at about 7.7 minutes. Notice that this
event is identified as the end of a tangent peak (Tangent Pk. End).

With the right mouse button click on the Visual Method Edit Window.
Click on VB: Add Valley Baseline.

A new VB event is now displayed in the Interactive window and also added to the
Time Event Table.

Use the right mouse button to Click on one of the triangles or the connecting line
marking the new VB event.

Click on Edit (VB).

In the displayed Time Events Table, set the start Time for the new VB event to
4.5 minutes and the End Time to 9.0 minutes. Choose Save.

Select Results >Reintegrate Now. Save the Method.

Notice that the baseline for the peak at about 7 minutes is now drawn from the
valley point to the peak end event, and the Tangent Pk. End event is essentially
ignored.
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So, when you use a VB timed event in an area with skimmed tangent peaks, be
aware that the tangent peak events are treated as non-events and that an
improper baseline assignment may be drawn.

Changing the Signal-to-Noise Ratio (S/N Ratio) can affect integration by
changing the current peak sensing events or introducing new peak sensing
events. This can occur whether a VB event is present or not.

Select View >Chromatogram Toolbar. (Make sure that this menu item is
checked).

Click on the icon below to normalize both the x and y axis of the plot.
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The Effects of Other Peak Processing Events on VB
Relative Retention Time Peak

&

Zoom the chromatogram from about 0.5 to 3.5 minutes.

Select View >Preferences. Select the Trace Settings tab and then check the
box named Show cursor / peak information. Then click on the OK button.

Move the cursor to the peak at 1.75 minutes.

The Chromatogram should look like the figure shown.
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Click on the peak event marker at about 1.6 minutes and notice that it is a valley
point.

Select the menu command Edit Method >Integration Parameters.
Decrease the S/N Ratio to 1 and click Save.

Select Results >Reintegrate Now. Notice that many baseline noise events are
now present.

A low S/N Ratio can introduce noise-produced peak events, which can affect the
integration of the peaks of interest. Likewise, a high S/N setting can change a
peak event to a different type of event, which can then affect integration.

Select Edit Method >Time Events. Delete the first VB event.
Increase the S/N Ratio back to 5.
Reintegrate again.

Close Interactive Graphics.
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Tutorial 6 Calibrating with an
External Standard

Overview

Calibrating with an external standard is a two-step process. First, you perform
calibration runs with known amounts of the analytes of interest. This determines
the response curve for the analytes with the detector to be used for the analysis.
Coefficients for the calibration curve are calculated during this run and saved in
the method. After this is done, you can make analysis runs with unknown
amounts of the calibration analyte to determine the composition of your sample.
The response curve for each analyte is based on an absolute amount of injected
material; it is not relative to any other component in the run.

Topics Discussed
e Generation of Calibration Data

e The Calibration Curve

Generation of Calibration Data

Calibration with an External Standard requires that calibration data for each
compound be present in the method peak table. This data is generated in
calibration runs and saved in the method. The method is then used to perform
an analysis of the sample. As many as ten concentration levels can be used to
generate a calibration curve for the analytes of interest. This tutorial uses only
four different levels in five data files.

Open Interactive Graphics from the Workstation Toolbar.

The Open Multiple Data Files window appears.

Choose the chromatographic data file CAL_1.RUN in the ChromExamples
Select the Add To List tab.

You may double-click on a data file to quickly add it to the list.

Continue adding the following data files to the list: CAL_1A.RUN, CAL_2.RUN,
CAL_3.RUN, CAL_4.RUN.

Channel B should be selected for all data files in this series.

The analytical run for this tutorial is called ANALYSIS.RUN. The file called
VERIF_3.RUN is a verification run for this series.

Add ANALYSIS.RUN and VERIF_3.RUN to the list and press Open Files.
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The IG screen should look similar to the figure shown.
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If the chromatograms diF[lTy looks different, make sure the Overlay
Chromatograms button Fi is checked and not the Tile Chromatograms button

. Also, select the menu command View >Preferences and press the Offsets
tab in the Interactive Graphics dialog.

Interactive Graphics |

La_l,lu:uutl Trace Settings  Offsets | Colars |

—Amplitude Offset Options————— — Time Offzet Ophiong———————————
Offzet Type: ————— Offzet Type:
" Walue ™ Walue
¥ Percentage % Percentage

Offzet by IS.EI E i Offzet b |3.EI E i

— Prezet Percentage Offzets

Ampli 5%, Time 3% danpli 222, Time 2% | Ampli 0%, Time 03 |

———

(] I Cancel | LlseDefauItsl Help |

Select the Ampli 5%, Time 3% tab and then close the dialog by clicking OK.

Next, you will load the method file, which will be used for the analysis. You will
use the method file, EXT_STD.MTH, located in the ChromExamples directory.
The information in the peak table is necessary to generate the coefficients of the
calibration curve.
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Generation of Calibration Data
Relative Retention Time Peak

Select the menu command File >Open Method. Find and select the method file
EXT_STD.MTH in the Open Method dialog, and press the Open tab.

The title bar for the Interactive Graphics window now lists EXT_STD.MTH as the
active method.

Now, verify the calibration parameters to be used, as follows:
Select Edit Method >Calibration Setup.
The Calibration Setup window opens.

The window should look like the one shown next. The Calibration Type should
be External Standard. The Number of Calibration Levels should be setto 4. The
Curve settings should be Linear, Ignore.

Calibration Setup
— Calibration Type ———— [~ Heplicate Treatment
" % [No Calibration] & Keep Replicates Separate
™ Average Calibration Replicates
i - Averaging Weight
' . Apply thiz weight to
Hormalized % new replicates (%]
Humber of . — Replicate Tolerance
Calibration Levels: un .
¥ Always add new replicates
— Multi-Level Parameters " Never add new replicates
Curve Defaults (o .A:d lelgli-::ates[;i]thin
thiz tolerance -
Origin: | Ignore j
Out of Tolerance Action. __ |
Fit: |Linear j
— Calibration Range Tolerance
Yiew Curves I Peaks outside the range + tolerance
generate calibration range errors.
Weighted Regression Ban . B
Bange Tolerance [X]: -
Apply this weighting m-
scheme to each peak: Dut of Tolerance Action... |
|[Nune] j|
Edit/Lock Calibration Data... |
Save I Cancel |

Select Save to return to the Interactive Graphics window.
Now, verify the Peak Table settings.
Select Edit Method >Peak Table.

The window should look like the one shown next. Verify the seven peaks have
the amounts shown for Levels 1-4.

Peak. 1 abls [[ol-]
| etenlion | ) o | Ref | St nm| Standard Pesk | g,y Level 1 Leval 2 Lovel 3 | Lovel 4 .:l
1[5 2 Metannne f f -0 2 n £ 20 _aaa |
2| Rum 1 Metared (=] o 12 an Y 120 Izt
L3 rsw nDncane [=] o m 4 a0 140 Tl
4| Bam 2 Bedmetphe: =| o 12 an Y 120
5| &sr £ Dadecane =] o 12 n = 120 Fl Kiown
6| 3w 24 dimetari =] o 12 an Y 120 Sl
7| 10888 nTidecane [=] o 12 4 a0 120
[e] [
39 i - -
Define Peak Windows.. | Pint | Save | Cancel |

Click the Save button to close the Peak Table window.
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Next, you will set the Verification Deviation Tolerance for the VERIF_3.RUN
example.

Select Edit Method >Verification Setup. Set the Deviation Tolerance to 15%
and the Out-of-Tolerance Action to No Action.

¥erification Setup

Yerfication runz are performed by System Cantral
or Interactive Graphics by zpecifping a sample
twpe of “erification',

Deviation T olerance [ 15

— Out-of-Tolerance Action
% Mo Action

™ Increment Emor Count
i~ Terminate Sample List

™ Halt Automation

The out-of-talerance action is performed when the
amount computed for any peak deviates from the
calibrated amaunt by the given talerance.

Save I Cancel

Save this setup.

Now, you will use the Reintegration List to reintegrate the data and create the
calibration curves.

Select Results >Reintegration List...

The Reintegration List appears.

Reintegration List |_ (O]
Run DH‘ Data File Sample Hame Sample Type Cal. Level Internal Standard
ﬁ chstarstutonialheal_1.un 200MF Analysis Amount(s)
i o hatarvtutorialcal_Tarun 120MP Ainalysis Armaunt(z)
o o hatarvtutonialcal_2.un 400 MNP Analyzis Armaunt(z)
¥ chatartutorialeal_3.run 80.0MP Analyzis Arnount(z)
» chstarstutorialheal_4.run 1200 NP Analysis Arnount(z)
o chatarstutonial\analysis. un 400MP Analysis Amount(z]
i o hatartutorialyerif_3 un 0.0NF i i Amount(s)
] »
Calibration Coefficients ————— P
- ) Hsssiie Lalculate Results
(ot porate New Calibrat into Data Set
" Clear Coefficients at Start of List Save Changes | Cancel |

The data file for each chromatogram displayed in IG appears here. The fourth
column in the Reintegration List is the Sample Type, which must be set as
Calibration for the first five files, Analysis for the sixth and as Verification for the

last one.
Set the Sample Type for each of the first five data files to Calibration.

Click in the cell for each file and pull down the drop-down list box. Click on
Calibration.

Set the Sample Type for ANALYSIS.RUN to Analysis, and VERIF_3.RUN to
Verification.
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The Calibration Curve
Relative Retention Time Peak

The fifth column is the Calibration Level column. Each value listed here
corresponds to a Level column in the peak table. The calibration levels used in
this tutorial are numbered 1 through 4

Set the Cal. level for CAL_1.RUN and CAL_1A.RUN to 1, CAL_2.RUNto 2,
CAL_3.RUNto 3, and CAL_4.RUN to 4. This associates the amounts entered in
the Peak Table with the runs that contain those amounts.

Set the Cal. Level for the VERIF_3.RUN to 3.

Click the scroll bar to scroll past the list of values for the Internal Standard,
Multiplier, Divisor, and Unidentified Peak Factor. Leave them set to their default
values.

Each chromatogram listed should have its Run DH box checked, which means
that the data in that data file will be recalculated. If you want to exclude a file
from the recalculation, you can clear its Run DH box by clicking in it. The
Reintegration List should look like the example shown.

Reintegration List [_ O]
Run DH| Data File Sample Type | Cal. Level| Interal Standard | fodentfied |y e | pivisor
| o hatarvtutariaiheal_1.min Calibration Il 1 Amouni(s]
¥ chslaMutoriahcal_Tann | Calibration - 1 Amouni(s] I
¥ |ohstatiutoishes_2nn | Calibration ] 2 Awountls) I
M ehstartutonialbeal_3un Calibration - 3 Amount(s) I
¥ |otstatiutorishoal dnn | Calibration ] 4 Amounils) T
M chatartutorialhanalysisiun  [Analysis = Amount(s) i 1 1
=) o hstarvtutorialbverif_3 un erification - El Amount(s] 1} 1 1
4 | 3
Calil ion Ci icis
¢ Incorporate New Calibrations into Dala Set
’7(-‘ Clear Coefficients at Start of List Save Changes | Cancel |

Make sure that the Clear Coefficients at Start of List option is selected.
Click the Calculate Results button.

Select Yes to the message, “All calibration coefficients will be cleared -
continue?”.

An information box appears with the message, “Processing CAL_1.RUN.” The
message changes as each data file is processed.

The Calibration Curve

When the data has been processed, examine the Calibration Coefficients that
have been generated for each peak. These coefficients describe the equation for
the calibration curve for each compound.

Select Edit Method >Calibration Setup.
Click on the Edit/Lock Calibration Data... button at the bottom of the window.

The Coefficients window should look like the one shown next.
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Coefficients

1 B.E73 2-Octanone o 0 0 206.09 3IFTTE
| 2 | 6.370 1-Octanal — 0 ] 7315 391.35
| 3 Fh07 nDecane = 0 0 13556 95352
| 4 8.473 2.B-dimetphe — 0 0 138.44 2098.3
| 5 8.997 n-Dodecane = 0 0 1855 4318
| 6 | 9.323 2.4-dimetani N 0 ] 113.48 3333
7 10.855 n-Tridecane — 0 0 11389 33628
oK | Cancel |

Click Cancel to return to the Calibration Setup dialog.
Click on the View Curves... button to see the calibration curve for the first peak.

The Calibration Curve window appears. The peak name appears highlighted in
the Peak Name area and in the title bar.

1 Calibration Curve - 2-Octanone
Print.... I Print All... | Export... | Overlay... I Point Info... I Coefficients...
ext_std.mth: ADCB.16.B: 2-Octanane
External Standard Analysis Resp. Fact RSD: 40.84%
Curee Type: Linear Corr. Coef.(RE: 0879546
Qrigin: lgnaore
y= +2.060%e+003x +3.7776e+003
Replicates ? 1 1 1
p  2&000
]
a 20000
k 15000
S 10000
2 5000
]
1]
T T T T T
25 50 T 100
Amount
Peak Name SRR = | Exoct View |
rOngin——— Curve Fit——— I Curve Only Save I
¢ Include @ Linear R =
' lgnore ' Quadratic -L Lursor $I
 Force " Cubic K> Y. I Cancel I

The Y axis of the calibration curve corresponds to peak size. The X axis
represents the amount of the compound injected.

Click the drop-down menu arrow in the Peak Name field.
Click on the name of the second peak (1-Octanol).

The calibration curve for the selected peak appears in the Calibration Curve
window. The peak's name appears in the title bar.

Continue through the list of peaks until you have seen all the calibration curves.

Use the drop-down menu or the keyboard Up/Down arrows to select each peak.

NOTE: Refer to the tutorial, “Calibrating with an Internal Standard and Getting
Around in the Curve Manager”, for an exercise in using the other curve functions.

Click the Cancel button to return to the Calibration Setup. Click Cancel again to
return to the Interactive Graphics window.

Now you can display the Results Report for any run.
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The Calibration Curve
Relative Retention Time Peak

Click on the white chromatogram trace with the right mouse button. Select View

Results Only.

The Verification Report for VERIF_3.RUN appears. Note that Peaks 3 and 7 are

marked as “Out of Verification Tolerance”.

B Channel B = FID RANGE 11 - Results [_[olx]
File Search Font Options Help
Run Mode : Verification _J
Peal Measurement: Peak Area
Calculation Type: External Standard
Level : 3
Tolerance : 15.0%
Expected Calculated Ret . Time

Pealk Peal Result Re=sult Dev Tine Of fset Area Status
Ho. Hane 0 [ k4 {min) (min) ({counts) Codes

1 2-Octanone g0.000 13 .6 22512

2 1-Octanol g0.000 11.2 6898

3 n-Decane g0.000 29.0 14949 W .J

4 2 t-dinetphe g0.000 12.9 14597

5 n-Dodecane apn.ooo 14.2 18526

& 2.4-dinetani g0.000 14 .3 14256

? n-Tridecane go.ooo EIOMS 16740

Totals: G667 . 697 —0.009 108478

Status Codes:
¥ - Out of verification tolerance
Total Unidentified Counts 17104 counts
Detected Peaks: 12 Rejected Peaks: 3 Identified Peaks: 7 _J

Close the Results window

Right click anywhere on the plot trace of the sixth chromatogram,

ANALYSIS.RUN (this should be the light blue trace) and select View Results

Only.

5 Channel B = FID RANGE 11 - Results
File Search Fonk Options SWindows Help

=101 ]

=|3|%| & B|E|B| anabssun »| Eessdmh »|  Channet[E - FID RANGE 11

Title

Dun File o oolwarianwschromexanpleshanalysis. run

Method File : c:vwarianws'\chromexawples'iext_std. mth

Sample ID ;40,0 NP

Injection Date: 1Z/25/7199F lz:40 AM Calculation Date: &/fE1/2005 3:08 PM
Operator : Detector Type: ADCE (1 Wolt)
Workstation: PEGASTS Bus Address @ lg

Instrument : Varian 3tar §2 Sample Rate - 5.00 Hz

Channel : B = FID RANGE 11 Pun Time © 15.003 min

** M8 Workstation (Demo) BC3 Versionm 6.5 ** 001l01-Z4cl-eZé-40ad **

Fun Mode : Analwysis
Peak Measurement: FPeak Area
Caloculation Type: External Standard

Det. Time Widch
Peak Peak Bezult Time Off=zet Area Sep. 1/SE Status
Hoo HName 0 (min) (min} foounts) Code (sec) Codes

1 Z-Octanone 49 _ 16285 L6663  -0.010 13209 EE 1.5

2 l-Octanol 46 43ZF1 &_%&65 -0_00& 3TIE EE 1.8

3 n-Decane SL_0073 7,497 -0.010 28416 EE 1.6

4 Z,6-dimetphe 4272324 2,462 -0.010 22EZ EE 1.7

5 n-Dodecane 49 _ 2618 §.985 -0.01Z 1z087 EE 1.8

& Z,4-dimetani 49 82132 S.2lz -0.011 SEgk EE l.2

7 1.3

n-Tridecane 49_ 39276 10.8432 =-0.012 93243 EE

Totals: 3431566 =0.070 EEE50

Total Unidentified Counts : 16223 counts

=
-
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Tutorial 7 Calibrating with Internal
Standards

Overview

Calibrating with an Internal Standard allows you to account for variations in
sample volumes or for loss during sample preparation. You do this by adding a
small, known amount of an additional compound to sets of standards and
samples. Then, you perform calibration runs with the standards. When you
make an injection, any variation in the sample volume is reflected by a detectable
variation in the ratio of areas and amounts for the internal standard. As with
external standard runs, the Workstation plots the calibration curve and uses the
equation for it to calculate results for the analysis runs. The curve is adjusted to
account for the variations in sample volume.

Topics Discussed
e Generation of Calibration Data
e Using the Calibration Curve window

e Using the Calibration Curve options (Curve Manager)

Generation of Calibration Data

Calibration with an Internal Standard requires that calibration data for each
compound be present in the method peak table. This data is generated in
calibration runs and saved in the method. The method is then used to perform
an analysis of the sample. As many as ten concentration levels can be used to
generate a calibration curve for the analytes of interest. As many as eight
internal standards may be designated. This tutorial uses only four different levels
in five data files and uses two internal standards.

Open Interactive Graphics from the Workstation Star Toolbar.
The Open Multiple Data Files window appears.

Choose the chromatographic data file CAL_1.RUN in the ChromExamples
directory.

Click the Add To List tab.
You may double-click on a data file to quickly add it to the list.

Continue adding the following data files to the list: CAL_1A.RUN, CAL_2.RUN,
CAL_3.RUN, CAL_4.RUN.

207 of 225



Channel B should be selected for all data files in this series.

The analytical run for this tutorial is called ANALYSIS.RUN. The file called
VERIF_3.RUN is a verification run for this series.

Add ANALYSIS.RUN and VERIF_3.RUN to the list and press Open Files.

The IG screen should look similar to the figure shown next.

l_lntelaclive Graphics - Method: Ext_std.mth |- [O] ]
File Edit “iew Resultz: EdtMethod Help
RN E R =)
w N
204 File: custarienamplestoal_1.run
_ Channel:E = FID RANGE 11 Fesults
. % afg Last recalo: 0212111996 03:25 &AM
< g 85 :
P o $
5 2 cE
w10 £ HEE
= z 2 BE
=3 B e g tl 5| SRS S, S| S e
- e e R e C e
B e i e e
. et et =
ST ime: min
0 = ‘Amph:-D.UDm\l’olls[
5 50 75 0.0 2.5 5.0 |
Minutes
L v (T B Y
A i
For Help, press F1 ‘ A

Next, you will load the method file which will be used for the analysis. You will
use the method file, INT_STD.MTH, located in the ChromExamples directory.

The information in the peak table is necessary to generate the coefficients of the
calibration curve.

Select File >Open Method and select INT_STD.MTH, press Open Files.

The title bar for the Interactive Graphics window now lists INT_STD.MTH as the
active method.

Now, verify the calibration parameters to be used, as follows:
Select Edit Method >Calibration Setup.

The Calibration Setup window opens. The window should look like the one
shown next.
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Calibration Setup [ <]

— Calibration Type

" % [No Calibration)

" External Standard
" Hormalized %

MHumber of
Calibration Levels:

v

— Multi-Level Parameters

Curve Defaults

Yiew Curves. . |

Weighted Regression

Apply thiz weighting
scheme to each peak:

| [Hone] j|

— Replicate Treatment

- Averaging Weight

Apply this weight to
new replicates [X]:

Generation of Calibration Data

' Keep Replicates 5eparate

" Average Calibration Replicates

Relative Retention Time Peak

— Replicate Tolerance

™ Add replicates within

¥ Always add new replicates
{" Meyer add new replicates

thig tolerance [X]:

Out of Tolerance Action___ |

— Calibration Range Tolerance

Peaks outside the range + tolerance
generate calibration range errors.

Bange Tolerance [X]:

Dut of Tolerance Action___ |

Edit/Lock Calibration Data... |

Save I

Cancel |

The Calibration Type should be Internal Standard. The Number of Calibration
Levels should be set to 4. The Curve settings should be Linear, Ignore.

Select Save to return to the Interactive Graphics window.

Now, verify the Peak Table settings.
Select Edit Method >Peak Table.

The window should look like the one shown next. Verify the nine peaks have the
amounts shown for Levels 1-4.

Peak. 1 abls [[ol-]
Retention [P [y [ levell | level? | Leveld | Leveld =
| | Tontion | peak Mame | Ref | Sud nm| hougl| Py || ERROLE [ pemeld || b -
1 [ Jee IR EREEE o ] m m 0 |
2| sem 2 ctanane ] 12 w E 120 Inset
3| 6470 1-Dsarnd a 12 ] ® 120 Delsie
rREE Y rrDecans a E] 0 ® 140
5 | 047 2,Gedimmarphe [ 12 4 ® 120 Fill Gogn
5| 0 niodecane ] 12 I ® 120 Sorl
7| s ZA-detan ] 12 w0 # £
B rHsbeee | 0 4 ] a aw w 2
8| e relecane | L ] 12 [ El W
Define Peak Windows.. | Pint | Save |

Peaks 1 and 8 should be designated as Std peaks. Peaks 2-6 should be

assigned Standard Peak Name, n-Nonane, and peaks 7 and 9 should be
assigned Standard Peak Name, n-Hexbenzene. Any analyte peak can be
assigned to any internal standard.

Click the Save button to close the Peak Table window.

Next, you will set the Verification Deviation Tolerance for the VERIF_3.RUN

example.

Select Edit Method >Verification Setup. Set the Deviation Tolerance to 15%
and the Out-of-Tolerance Action to No Action. Save this setup.

Now, you will use the Reintegration List to reintegrate the data and create the

calibration curves.
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Select Results >Reintegration List...

The Reintegration List appears.

Reintegration List =
Run DH‘ Data File Sample Hame Sample Type Cal. Level Internal Standard
o chatarstutonialheal_1.run 200MP Analysis Arnount(z)
ﬁ chstarstutonialcal_1aun 120MP Analysis Amount(s)
i o hatarututarialeal_2.run 400MP Ainalysis Armaunt(z)
o o hstarstutanalheal_3un 800MF Analysis Arnaunt(z)
¥ chatartutorialeal_4.run 1200 NP Analyzis Arnount(z)
o chatarstutonial\analysis. un 400MP Analysis Amount(z]
i chstarstutorialvwerf_3.run 80.0MP Amount(s]
] g »
Calibration Coefficients ————— g:seline
(ot porate New Calibrat into Data Set
’7(" Clear Coefficients at Start of List Save Changes | Cancel |

The data file for each chromatogram displayed in IG appears here. The fourth
column in the Reintegration List is the Sample Type, which must be set as
Calibration for the first five files, Analysis for the sixth and Verification for the last
one.

Set the Sample Type for each of the first five data files to Calibration.

Click in the cell for each file and pull down the drop-down list box. Click on
Calibration.

Set the Sample Type for ANALYSIS.RUN to Analysis, and VERIF_3.RUN to
Verification.

The fifth column is the Calibration Level column. Each value listed here
corresponds to a Level column in the peak table. The calibration levels used in
this tutorial are numbered 1 through 4.

Set the Cal. level for CAL_1.RUN and CAL_1A.RUN to 1, CAL_2.RUN to 2,
CAL_3.RUNto 3, and CAL_4.RUN to 4. This associates the amounts entered in
the Peak Table with the runs that contain those amounts.

Set the Cal. Level for the VERIF_3.RUN to 3.

Next, you should verify the amounts for the internal standards referenced in the
peak table.

Click on the Amount(s) button for the first data file.
The Internal Standard Amounts window appears.

If the fields are grayed out, click on the Update List button to view the list from
the peak table.

Verify the Amount Standard for the two internal standards as shown next.
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The Calibration Curve
Relative Retention Time Peak

Internal Standard Amounts E |
Hame of Internal Amount
Standard Standard
n-Honane 1000000
n-Hexbenzene 200.0000

Update A.mnuntsl

Cancel |

Click on the Save Changes button.

You will need to do this for each of the data files. The amount of internal
standard can vary from sample to sample.

When the data files are reintegrated, these amounts will be placed in the peak
table for use in determining the calibration curves.

Click the scroll bar to scroll past the list of values for the Multiplier, Divisor, and
Unidentified Peak Factor. Leave them set to their default values.

Each chromatogram listed should have its Run DH box checked, which means
that the data in that data file will be recalculated. If you want to exclude a file
from the recalculation, you can clear its Run DH box by clicking on it. The
Reintegration List should look like the example shown.

Reintegration List [ O]
Run DH| Data File Sample Type Cal. Level| Intemal IF_eak Factor ipli Divisor
o c\starstutorialcal_1run Calibration = 1 Amount(s]
¥ c\statvutoriahcal_lamn  [Calibration = 1 Bmouni(s] 1T ]
) e:hstarvtutanialal_2run Calibration = 2) Armourt(s)
¥ chstatiutorahea 3un |Calibration = 3 Amounlls)
| c:\starstutorialeal_d.run Calibration hd 4 Amnourt(s]
1 chstartutonahanalpsis.iun  |Analysis hd Amount(s] 0 1 1
¥ chstatutorialwert_3oun Werification - 3 Lmouni(s] 1] 1 1
4 | >
Calibration Coeffici
o R Calculate Results
© Incorporate New Calibrations into Data Set
@ Clear Coefficients at Start of List Save Changes | Cancel |

Make sure that the Clear Coefficients at Start of List option is selected
Click the Calculate Results button.

Select Yes to the message, “All calibration coefficients will be cleared -
continue?”.

An information box appears with the message, “Processing CAL_1.RUN.” The
message changes as each data file is processed.
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The Calibration Curve

When the data has been processed, examine the Calibration Coefficients that
have been generated for each peak. These coefficients describe the equation for
the calibration curve for each compound.

Select Edit Method >Calibration Setup.

Click on the Edit/Lock Coefficients button at the bottom of the window.

The Coefficients window should look like the one shown next.

Coefficients

Re;?r:gon Peak Name [Zl_noe‘l::;. X2 x*2 X Intercept ﬂ
1 4.626 n-Monane o 1] 1] 1 0
2 BE73 2-Octanone N 1} 1} 33156 0.71593
T3 | &3 1-Octanal B 0 0 1.1685 0.085124
T4 | e nDecane B 0 0 21932 020482
5| aum 2 6-dmetphe B 0 0 2233 0.40246
(6| 8w n-Dodecane N 0 0 24029 060205
7| am 2 4-imetari N 0 0 22783 034872
] 10013 n-Hexbenzene = 1] 1] 1 0 -
1] 4 Cancel

Click Cancel to return to the Calibration Setup.

Click on the View Curves... button to see the calibration curve for the first peak
(the internal standard, n-Nonane).

The Calibration Curve window appears. The peak name appears highlighted in
the Peak Name area and in the title bar.

Click the drop-down menu arrow in the Peak Name box.

Click on the name of the second peak (2-Octanone).

The calibration curve for the selected peak appears in the Calibration Curve
window. The peak's hame appears in the title bar.

i Calibration Curve - 2-Octanone

Print__. I Print All_. I Export. . | DOverlay._. I Point Info___ I LCoefhicients.___
int_std.mth: ADCB.16.B: 2-Octanone
Internal Standard Analysis Resp. Fact RSD: 42.82%
Curve Type: Linear Corr. Coef.(R%: 0.977437
Qrigin: lgnore
¥= +3.3156e+000x% +7.1593e-001
Replicates 2 1 1 1
FI
-] 4
]
k
5 3
i
Z
2 2
i
E .-
P 0
d. 'n.25 'n.50 .75 "1.00 '
Arnount At Std.
Peak Name: | SR ITPRY S - | | Evoct View |
— Origin Curve Fit [ Curve Only B
 Include * Linear Xy C B F!_
% Ignore ' Quadratic - Lursor Hizvar
 Force " Cubic K2 Y... I Cancel I
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The Calibration Curve
Relative Retention Time Peak

The Y axis of the calibration curve represents the ratio of the peak size of the
analyte compound to the peak size of the internal standard. The X axis
represents the ratio of the amount of the analyte compound injected to the
amount of internal standard injected.

Continue through the list of peaks until you have seen all the calibration curves.
Use the drop-down menu or the keyboard Up/Down arrows to select each peak.

Click the Cancel button to return to the Calibration Setup. Click Cancel again to
return to the Interactive Graphics window.

Now you can display the Results Report for any run.

Click on the white chromatogram trace with the right mouse button. Select View
Results only.

The Verification Report for VERIF_3.RUN appears. Note that Peaks 4 and 9 are
marked as “Out of Verification Tolerance”.

& Channel B = FID RANGE 11 - Results (=[O =]
Eile Search Fopt Options Help
Bun Hode Verification _I
Peak Measurement: Peak Area
Calculation Type: Internal Standard
Level
Tolerance 15.0%
Expected Calculated Standard Ret . Tine
Peak Peal Result Result Dew Peak Time Of f=et Area Status
Ho. Hame (] (] 4 Hans (min) imin) (counts) Codes
1 n-Honane Hrd INT STD 0.0 4. 624 -0.002 6379 5
2 2-0ctanons 60.000 64.854 6.1 n-Nonane 5.671 -0.002 22512
3 1-0Octanol a0.000 893,820 4.8 n-Nonane 6.970 -0.000 62398 _I
4 n-Decane a0.o00 97 283 21.6 n-Nonane 7.505 -0.002 14949 ¥
5 2,6-dimetphe a0.oo0 64 459 5.6 n-Nonane 8.472 -0.001 14597
& n-Dodecane a0.000 94 872 £.8 n-Nonane 8.995  -0.002 18526
7 2, 4-dimetani a0.o00 86 069 7.6 n-Hexbenzene 9.322 -0.001 14256
8 n-Hexbenzene Kok INT STD 0.0 10,011 -0.002 10725 S
9 n-Tridecane a0.000 105.772 22.2 n-Hezbenzene 10 854 -0.001 16740 ¥
Totals: 626.899 -0.013 125582
Status Codes
¥ — Out of verification tolerance
S — Internal Standard peak
Total Unidentified Counts : 0 counts
Detected Peaks: 12 Rejected Peaks: 3 Identified Peaks: 9
Standard Peak Amounts
n—-Honans Anount = 100
n-Hexbenzene Amount = 200 LI

Close the Results window.

Using the right mouse button, click anywhere on the light blue plot trace of the
sixth chromatogram, ANALYSIS.RUN. Select View Results Only.

& Channel B = FID RANGE 11 - Results [_ O[]
File Search Font Options Help
Bun Hode : Analysis _I
Pesk Messurement: Peak Aresa
Calculation Type: Internal Standard
Standard Ret Tine Width
Peak Peak Result Peak Tine Offset Area Sep 1.2 Status
Ha Fane 0 Wane {min)  (min) (counts) Code (sec) Codes
1 n-Honane INT STD n-Nonane 4 618 -0.008 6157 EE 1.5 5
2 2-Octanons 46.5474 n-Honans 5.663 -0.010 13909 EEB 1.5
3 1-Octanol 44 . 6624 n-Nonane 6.965 -0 005 3792 BB 1.z
4 n-Decans 52.8470 n-Honane 7.497 -0.010 8416 EB 1.6 _I
5 2. 6-dimetphe 46,3648 n-Nonane 2.463 -0.010 g8t2 BB 1.7
6 n-Dodecane 467705 n-Honane 8.985 -0.012 12087 EE 1.8
7 2.4-dimstani 45.0947 n-Hexbenzens 9.312 -0.011 9286 EEB 1.8
2 n-Hexbenzene INT STD n-Hexbenzene 10.004 -0.009 10767 BB 1.2 =
9 n-Tridecans 45 1868 n-Hexbenzen= 10.843 -0.012 9349 EE 1.9
Totals 327 4736 -0 087 82615
Status Codes:
S - Internal Standard peak
Total Unidentified Counts 0 counts
Detected Peaks: 11 Rejected Peaks: 2 Identified Peaks: 9
Standard Peak Amounts:
n-Nonane Amount = 100
n-Hexhenzene Amount = 200 J

Note the internal standard assignments listed for each peak and the standard
amounts documented below the listing of peaks results.
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Close the Results window.

Using the Calibration Curve Options (Curve Manager)

The window which displays the curves and curve options is called the Curve
Manager. This step lets you examine the features of some of these options. The
following steps will also allow processing of the set of data generated using the
Calibrating With External Standards tutorial. Screens and results will be similar.

Select Results >Reintegration List...
Change the Sample Type of VERIF_3.RUN to Calibration and the Cal. Level to 3.
Deselect the Run DH check boxes for all data files except VERIF_3.RUN.

Select the Incorporate New Calibrations into Data Set option and press
Calculate Results.

Reintegration List = =
Aun DH ‘ D ata File Sample Name Sample Type Cal. Level| Intemal Standard
0 o c:hstarstutarialbeal_1.run 200NP Calibration [ 1 Arnount(s]
0 o c:h\starstutarialheal_1a.wn 120NP Calibration = 1 Armnount(z]
B = c:hstarsbutonialeal_2.run 40.0KP Calibration = 2 Arnount(z]
0 I c:hstarstutarialheal_3.run B0.ONP Calibration = 3 Arnaunt(z]
m o c:hstarshutonialheal_4.run 1200MP Calibration - 4 Amount(z]
B o c:\starstutarialanalysis. un A0.0NP Analyziz - Arnount(s]
0 i) c:hstarstutarialvent_3.un BO.ONP |Caliblaliun - 3 Armnount(z]
N 3
Calibration Coefficients —————
) R B Lalculate Results
& New Calib into Data Set
" Clear Coefficients at Start of List Save Changes | Cancel |

After processing has completed, the data from VERIF_3.RUN will have been
added to the previous calibration set. All curves will now show two replicates for
level 3.

Select the menu command Results >View Calibration Curves... to view the
added data point. Display the curve for peak 9, n-Tridecane.

Select the Curve Only check box. Click on the Overlay button. Using the buttons
in the Overlay window below the Calibration Curve window, select
Quadratic>Ignore for Overlay Curve 1 and Cubic >Ignore for Overlay Curve 2.
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Using the Calibration Curve Options (Curve Manager)
Relative Retention Time Peak

i Calibration Curve - n-Tridecane |
Frint... | Printall... | E=port... Hwerlay... I Point [nfo... I Coefficients. ..
Replicates 4 2 3 2
1.75
FI
] 1.504
]
K 1.254
b5
[ 1.004
z
=]
0.754
!
0.504
FI
5
0.254
b5
}‘j 0.00
' 0.1 'n.2 K 0.4 0.5 !
Amount S Amit. Std.
Peak Name: | IS Fm— - E Exact Wiew |
— Origin Curve Fit ¥ Curve Orly Beme |
" |nclude & Linear Y -
¥ |gnore " Quadratic ol I Lﬂrtl
" Foce " Cubic A I Cancel |

i Overlay

Owerlay Curve 1

Owerlay Curve 2

x|

Origin Curve Fit Origin Curve Fit S ave 1 |
 Include i Linear " Include " Linear

% |gnore & Quadiatic & |gnore " Quadratic El
" Force ™ Cubic " Force {+ Cubic I:anu:ell

Choose to save the first fit by clicking on Save 1.

Select the X,Y cursor check box and then move the cursor along the calibration

curve.

Note the continuous readout of X and Y values. When you are finished, deselect
the X,Y cursor check box.

Position the cursor in the upper right corner of the graph and, with the left mouse
button, click and drag the cursor to a point below the single point as shown in the

next figure.
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i Calibration Curve - n-Tridecane x|
Print... | PrntAll.. | Export... Owerlay... Faint Infa... | Coefficients... I
Feplicates 4
1.74
FI
g 1.504
a
K 1.254
5
i 1.004
z
: 0.754
!
o 080 o)
5 RO,
0.254°
g
E 0.00
: T T T T T T
: 0.1 0.2 0.3 I 0.5
Previous Arnount/ Armt. Std.
Peak Name: | 9 1.Tridecane jE Enact Yiew |
— Origin Curve Fit——— W Curve Only Bere |
™ Include ™ Linear W %yC =
% |gnore %" Quadratic LS LEHI
" Farce " Cubic A S I Cancel I

Note that the area highlighted has been magnified and a small window showing
the entire graph has been displayed in the upper left corner of the display.

i Calibration Curye - n-Tridecane x|
Prirt... IF'rint.-'l'-.II...I Ea-:pu:urt...l Overlay... I Paint Infa... |Eu:ueffiu:ient$...
Replicates 2 3 2
P 1.7
& 1.6
=]
K 15
= 1.
i
z 1
E
1.
!
1.
FI
5 1
g 04
t
Full Scale I I I I I
. nz 0.3 0.4 0.5 0.6
Previous Arnount f Arnt. Std.
Peak Name: | 9 . Tiidecane jE Exact Yiew |
— Origin Curve Fit——— ¥ Curve Only Bere |
" Include  Linear ¥ %y P
%" |gnore & Quadratic o LUIEAn Lﬂrtl
" Farce " Cubic e O I Cancel I
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Using the Calibration Curve Options (Curve Manager)
Relative Retention Time Peak

You may continue zooming many times if you wish. At any time you may restore
the curve to full scale by clicking on the Full Scale button.

Click on the Full Scale button that appeared after you zoomed (see the lower left
corner of the plot area in the figure above).

Click on the X <-->Y... button and enter a value of 0.3 in the Amount field and
then click on Calculate.

Enter Amount or Peak Size

Amt. £ Amt. S5td. (%] PS5 /PS5 5ud. [Y)

||1_19921 |

Falculate I Cancel |

The corresponding Peak Size (PS/PS Std.) is calculated determined by the
curve. Enter 1.0 in the Peak Size field and calculate the Amount (Amt./Amt. Std.)
determined by the curve.

Choose Cancel after you are done and deselect the Curve Only box to show the
header information.

Double-click on any point on the curve. The Point Info window appears. See the
figure next.

You may also access this window by clicking on the Point Info button above the
displayed curve.
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i Calibration C

Frint... F'rint.-’-‘-.ll...l Ewport... | Owerlay...

Paint [hfa... | Coefficients...

x|

int_std.mth: ADCHE.16.8; n-Tridecane
Internal Standard Analysis
Curve Type: Guadratic (Edited)
Qrigin: lghore
y= -2 3340e+000%= +3.8210e+000x +2 2801 e-001

Resp. Fact RSD: 46.23%
Coeff. Det (P 0972938

Feplicates 4 2 3 2
1.74 o -
E 150] @
=]
k125 =}
5 100
z l
g 0.7
! 0.501
E oazsl
F 0.00
A 0.1 0.2 0.3 0.4 0.5 !
Previous Arnourit § Arnt. St
Peak Name: | 5 n.Tridecane jE Exact View |
— Origin Curve Fit ™ Curve Only £ ave |
i Include " Linear e o
i |gnore % Quadratic -1 rEar Lﬂrtl
" Force " Cubic e O | Cancel |
i Point Info " x|
— Select Point
|2 icate: | 1 i L
Level: I_E Replicate: I_E Mt | F're*-.-'u:uusl 2 repz. at level 2 ﬂ'ﬂ
[T Exclude Selected Paint from Calculation k. | :
—File: o:warianwshchromexamplezhcal_2 wn
Armount: 40.0000 Feak Size: 8703 Deviation: -2.16% 5

Various data file information is displayed for that point. You can view information
for all the points by using the Level/ Replicate arrows or by clicking on the

Next/Previous buttons.

Select the point at Level 3, Replicate 2 and exclude this point from the curve fit
calculations. Check the Exclude Selected Point from Calculation box.

This removes the point from the curve calculations and a new set of coefficients

is determined as shown in the next figure.
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Using the Calibration Curve Options (Curve Manager)
Relative Retention Time Peak

 Calibration Curve - |
Frint... F'rint.-'i‘-.ll...l Export... | Owerlay... Faint rfa... | Coefficients. ..

int_std.mth: ADCB.16.8: n-Tridecane

Internal Standard Analysis Resp. Fact. RSD: 45.599%
Curve Type: Guadratic (Edited) Coeff. Det.{r%): 0.974568
Crigin: lgnore
y= -2 A504e+000x" +4 0441 e+000x% +2.13232-001
Feplicates 4 2 3 2

1.75 :
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1.004
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X7
— Select Point
il
G

i Point Info

Lewel: ITE Feplicate: ITE M et IF'revi-:uusl Jreps. at level 3

¥ Erclude Selected Paint from Calculation k. | :

—File: ewarianwshchromesampleshcal_3.un
Arnount: 300000 Feak Size: 13674 Deviation: -6.77%

Deselect the Exclude Selected Point from Calculation check box and close
the Point Info window by clicking on OK.

Click on the Coefficients button. In the Coefficients window (next figure),
change one of the coefficients by a small amount.

i Coefficients x|
2333965e+0005¢  382097%e+000X  2.230091e-001
| 23339854000 | 3820979000 | 2.290091e-001

[drerlay | Save | Cancel |

Click on the Overlay button in the Coefficients window to compare curves for
the two sets of coefficients.

Note that the header information displayed at the top of the Curve Manager
window indicates 'Edited' after fields that you modified during this tutorial. See
the following figure.
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i Calibration Curve - n-Tridecane
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X
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Restore | Cwverlay | Save | Cancel

Close the Calibration Curve window and exit the Interactive Graphics
application.
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2000 GC/MS Application Notes and
Advantage Notes

The following tables list Application Notes and Advantage Notes for the

2000 GC/MS. Copies of these notes are available through your Varian Sales
Representative. If you have Internet access, you may use your web browser to
examine these notes at:

http://www.varianinc.com

Application Note Index

Note

Title/Description

Meeting Mass Spectral Tuning Criteria for EPA Environmental Methodology
Key Words: BFB, DFTPP, Tuning, Criteria;

Compound Verification and Spectral Integrity Over a Wide Concentration Range
with the Varian 2000 GC/MS

Key Words: Aldrin, Quadrupole, Linearity, Trace Analysis, lon Trap

The Determination of Semivolatile Organic Compounds in Drinking Water by
EPA Method 525 with the Varian 2000 GC/MS

Key Words: Drinking Water, Method 525, Empore™, Semivolatiles, Pesticides

Tuning the Varian 2000 GC/MS to the EPA Method 625 DFTPP Criteria
Key Words: EPA Method 625, DFTPP, Tuning, Semivolatiles

2000 GC/MS System Minimizes Spectral Skew
Key Words: Spectral Skewing, DFTPP

New Generation lon Trap GC/MS Technology Axial Modulation
Key Words: Axial Modulation, Mass Resolution, Sensitivity, Linearity

Polychlorinated Biphenyl Analysis and Complex Matrices

Key Words: Full Scale Information, Effluent Splitting, High Level Contamination,
Coal Tar

Determination of Volatile Organic Compounds in Water with the 2000 GC/MS;

Key Words: VOCs, Waste Water, Drinking Water, Purge and Trap, Direct
Interface

Use of the 2000 GC/MS Data System to Separate and Identify Multiple
Components in Reconstructed Total lon Current Chromatographic Peaks

Key Words: Coelution, Peak Find Option, Maximized Mass, Biller-Bieman
Algorithm, Purge & Trap, Purgeable Organics

10

The Determination of Polyaromatic Hydrocarbons
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http://www.varianinc.com/

Note | Title/Description
Key Words: PAH (Polyaromatic Hydrocarbon), Complex Matrix, lon Trap, PNA
(Polynuclear Aromatic), SPI Injector

11 Narrow Mass Range Scanning Versus Selected lon Monitoring
Key Words: Selected lon Monitoring, Narrow Mass Range, Enhanced
Sensitivity

12 The Determination of Triazine Herbicides at Ultra Trace Levels by Chemical
lonization GC/MS
Key Words: Chemical lonization, Herbicides, Automatic Reaction Control,
Isobutane, Molecular Weight Information

13 The Determination of Base/Neutrals in Extracts from Environmental Matrices
Key Words: Base/Neutrals, Full Scan, Coelutions, Inert Chromatography

14 The Determination of Phenols in Extracts from Environmental Matrices
Key Words: Phenols, Full Scan, Fast Inert Chromatography, Non-target
Compounds

15 The Determination of Acid/Base/Neutrals in an Industrial Effluent
Key Words: Base Neutrals, Complex Matrix, lon Clusters

16 Determination of EPA Methods 524.2, 624 and 8260 Analytes with an Open
Split Interface to the 2000 GC/MS
Key Words: VOC, Purge and Trap, Open Split Interface, EPA Methods 525.2,
624 and 8260

17 Determination of Semivolatile Analytes by US EPA Method 8270 with the 2000
GCIMS;
Key Words: Semivolatiles, EPA Method 8270, Split Injection, Waste, Soils,
CLP Forms

18 The Determination of Volatile Organic Compounds (VOCSs) in Air by the TO-14
Method Using the 2000 Il GC/MS;
Key Words: VOCs, Air, Method TO-14, Cryotrapping, Full Scan Spectra

19 Direct Split Interface for Analysis of Volatile Organic Compounds
Key Words: Direct Split Interface, Non-Cryogenic Method, Purge and Trap,
VOC

20 Ozone Precursor Measurements in Ambient Air with the 2000 GC/MS;
Key Words: Air, VOCs, Hydrocarbons, Cryotrapping, Full Scan Spectra

21 Ultra Trace Analysis Using Selected lon Storage GC/MS
Key Words: SIS, 2000, GC/MS, Pesticide, SPI, Wave~Board

22 Pesticide Residue Analysis of Bell Pepper Using Selection lon Storage GC/MS
Key Words: Selected lon Storage, SIS, Pesticide, SPI, 2000

23 Determination of Benzodiazepines in Human Blood Using Wave~Board
Technologies of the 2000 3 GC/MS
Key Words: Wave~Board, Blood, Diazepam, Nordiazepam, SECI, Drugs

24 Identification of a Fungicide Pollutant at Ultra Trace Levels by lon Trap GC/MS
Key Words: Procymidone, Fungicide, Pesticide, Narrow Mass Range (NMR),
Wine, Pesticide Library, SPI

25 The Use of RF Storage Level for Background Elimination with the 2000 GC/MS
Key Words: RF Storage Voltage, Pate, Matrix Elimination, Pesticide, 2000

26 Screening for Pesticides in Food with the 2000 GC/MS

Key Words: Pesticide, 2000, RF Storage
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Application Note Index
Relative Retention Time Peak

Note

Title/Description

27

GC/MS/MS with a Benchtop Mass Spectrometer
Key Words: 2000 4D, MS/MS, Triple Quad, Timing Diagram

28

GC/MS/MS Analysis of Residual Pesticides in Vegetable Extracts
Key Words: 2000 4D, MS/MS, Pesticide, Wave~Board

29

Improved Detection Limits for PCBs in Transformer Qil by Increasing the RF
Storage Voltage

Key Words: PCBs, Transformer Oil, RF Storage Voltage, lon Stability,
lonization Time, Improved Detection Limits

30

GC/MS/MS Analysis of Thiabendazole in Grapefruit Extracts
Key Words: 2000 4D, MS/MS, Pesticide, Wave~Board

31

GC/MS Analysis of Organotin Compounds in the Environment
Key Words: 2000, Organotin, Environmental, Derivative

32

Determination of Polychlorinated Dibenz-p-dioxins and Dibenzofurans in
Environmental Samples with the 2000 GC/MS

33

GC/MS for the Detection of lllegal Use of Steroids in the Cattle Industry
Key Words: 2000, Steroids, 4-chlorotestosterone, Metabolites

34

Simultaneous Automated Spectral Screening and Quantitation of Picogram
Levels of Drugs

Key Words: Drug Analysis, THC, Benzodiazepines, Basic Drugs

35

Rapid Simultaneous Quantitation of Triazines, Organophosphates and PAHs
Key Words: Triazines, Organophosphates, PAHs, AGC

36

GC/MS/MS Analysis for the Identification of Impurities in Pharmaceutical
Products

Key Words: 2000 4D, GC/MS/MS, Pharmaceutical

37

The Determination of Trace Level FAMES Using Cl Mode GC/MS
Key Words: FAMES, Fatty Acids, Cl, Isobutane, SPI

38

Analysis of Estrogens in Sheep Liver Extracts Using Selected lon Storage(SIS)

Key Words: Selected lon Storage, Narrow Mass Range, High Background,
Estrogens

39

Quantitation of a Novel Cholinesterase Inhibitor in Human Plasma by GC/MS

Key Words: GC/MS, 2000, Cognition Activator, Human Plasma, Cholinesterase
Inhibitor

40

GC/MS/MS Analysis for Pesticide Residues in Agricultural Products
Key Words: 2000 4D, GC/MS/MS, Pesticide Residues, Food Analysis

41

Reformulated Fuel Analysis by GC/MS: Total Aromatic Hydrocarbons

Key Words: 2000 GC/MS, Aromatic Hydrocarbons, Reformulated Fuels, Full
Scan Spectra

42

The Determination of Sulfur Gases in Point Source Emissions of a Pulp Mill
Key Words: 2000 GC/MS, Sulfur Gases, Emission, Full Scan Spectra

43

GC/MS/MS Analysis of Dinitroaniline Based Herbicides in Fish
Key Words: 2000, GC/MS/MS, Herbicides, Fish

44

GC/MS/MS Analysis of Alkylated Polycyclic Aromatic Hydrocarbons
Key Words: 2000, GC/MS/MS, PAHSs, CI/MS/MS

45

GC/MS/MS Analysis of PAHs in Water Using Large Volume Injections
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Note

Title/Description

Key Words: GC/MS/MS, PAHSs, 1078 Injector, Large Volume Injection

46

Determination of Estradiol in Blood by GC/MS/MS

Key Words: GC/MS/MS, Estrogen, Estradiol, Large Volume Injections, MS/MS
ToolKit, 1078 Injector

a7

GC/MS/MS Analysis of Planar PCBs in Biota and Sediment
Key Words: 2000, GC/MS/MS, Planar PCBs

48

GC/MS Analysis for Unsaturated Fat Content in Animal Feed
Key Words: 2000, Unsaturated Fat, GC/MS, Food, FAMES

49

Analysis of Hydrolyzed Vegetable Protein for Chloropropandiols using Selected
lon Storage

Key Words: Selected lon Storage, Food, Chloropropandiols, GC/MS

50

A Quantitative Comparison of TSD and GC/MS/MS for Atrazine in Surface
Water

Key Words: Atrazine, TSD, GC/MS/MS, 2000, Environmental

51

GC/MS/MS Analysis of Triazine Herbicide Residues using Multiple Reaction
Monitoring

Key Words: 2000, GC/MS/MS, ToolKit, MRM, Triazine, Herbicides

52

GC/MS/MS Analysis of B-Damascenone in Rose Oil
Key Words: 2000, GC/MS/MS, Flavor and Fragrance, Essential Oils

53

Multi-residue Analysis of Organophosphorus Insecticides by lon Trap
GC/MS/MS

Key Words: 2000, MS/MS, Pesticides, Organophosphates

54

Enhanced Selectivity in the Determination of Triazines by Benchtop GC/MS/MS
Key Words: 2000, GC/MS/MS, Triazines, Environmental

55

GC/MS/MS Analysis of Cytostatic Drugs in Urine
Key Words: Toxicology, Clinical, Drugs

56

Rapid Analysis of Soils for Hazardous Waste by Direct Sample Introduction;
Key Words: 2000, Direct Sampling, ChromatoProbe, Herbicides, Soils

57

Chemical lonization GC/MS for the analysis of Tributyltin Oxide
Key Words: TBTO, CI, Environmental 2000

58

App Note 58: Identification of Essential Oil Components EI/MS and Mixed
Reagent CI/MS

Key Words: Essential Oils, Flavors & Fragrances, Acetonitrile, ClI

59

App Note 59: GC/MS Analysis for Morphine and Other Opiates in Urine
Key Words: Opiates, Urine, Drugs, 2000

60

GC/MS/MS Analysis for Anabolic Steroids in Urine for Athletic Testing
Key Words: Drugs, MS/MS

61

Chlorophenols in Drinking Water using GC/MS/MS
Key Words: MS/MS, Water, Phenols, EPA, Environmental

62

App Note 62: Detection of Gasoline in Fire Debris by GC/MS/MS
Key Words: MS/MS, Gasoline, Arson, Forensic

63

App Note 63: Tandem-in-Time Mass Spectrometry as a Quantitative
Bioanalytical Tool

Key Words: MS/MS, 2000
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Advantage Note Index
Relative Retention Time Peak

Advantage Note Index

Note | Title / Key Words

1 Advantages of New CI
Key Words: New Cl Wave~Board, SECI

2 Advantage of Cl, A Real Reason to Buy the SECI Option for the 2000 GC/MS;
Key Words: SECI, 2000

3 GC/MS/MS Analysis for Target Analytes in a Complex Matrix, Increased

Selectivity and Simplified Spectral Interpretation through GC/MS;

Key Words: MS/MS, Target Analysis, Alachlor, Pesticide, Complex Matrix,
Selectivity

4 GC/MS/MS Analysis for Unknown Compounds, Additional Information About
Key MS Fragments for Reconstruction of Structure and Studies of
Fragmentation Pathways;

Key Words: MS/MS, Qualitative Identification, Malathion, Pesticide,
Fragmentation Pathway

5 GC/MS/MS Analysis as a Separations Technique;
Key Words: GC/MS/MS, Coelution, Pesticide, MS/MS Separation
6 Multiple Cl Gas Capability Enhances Flexibility of lon Trap GC/MS;
Key Words: CI, Reagent Gas, SECI, Programmed Acquisition, External Events
7 GC/MS/MS Using Deuterated Internal Standard;
Key Words: GC/MS/MS Deuterated Internal Standard, Drugs
8 GC/MS/MS for Isomer ldentification;
Key Words: GC/MS/MS, Isomer Identification, Pesticide
9 Hydrocarbon Identification Using the 2000 3 GC/MS;

Key Words: Hydrocarbon Identification, 2000, Industrial Application

10 Large Volume Injections for GC and GC/MS Analysis
Key Words: GC/MS/MS, 1078 Injector, Large Volume Injection

11 Maximize Information by Splitting Between the lon Trap Mass Spec and a GC
Detector
Key Words: Splitter, 2000, GC, Detectors

12 Adv. Note 12: Enhanced Chromatographic Performance with a New Inert

Coating for the 2000 lon Trap

Key Words: 2000, SilChrom, Drugs

13 Adv. Note 13: Confirmatory Analysis of Melatonin by El and CI;

Key Words: 2000, CI, Drugs

14 Adv. Note 14: ChromatoProbe - A Simplified Approach to Sample Introduction
Key Words: 2000, Drugs, Direct Sampling, ChromatoProbe

15 Enhanced Molecular Weight Confirmation with Deuterated Acetonitrile CI
Key Words: LCI, Acetonitrile, FAMEs
16 Confirmation of Saturated Hydrocarbon Molecular Weight with Acetonitrile and

d3-Acetonitrile ClI
Key Words: LCI, Acetonitrile, Hydrocarbons
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