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Introduction

Overview of the Star Chromatography Workstation

The Star Chromatography Workstation is composed of four main
applications; Method Editor (METHED97.EXE), System Control/
Automation (CHEMIS32.EXE), Report (REPORT32.EXE), and
Interactive Graphics/Data Handling (NGIG.EXE). Each of these
main applications is represented by an icon in the Varian Star
program group, as well as by a button on the Star Bar
(STARBAR.EXE).

Using the Star Toolbar

@s’cadum amth P|
Y

Star Chromatography Workstation is a suite of applications for
controlling chromatographs, collecting data from chromatograph
detectors, and analyzing that data. The Star Toolbar provides
quick and easy access to the Star Chromatography Workstation
applications. When activated the Star Toolbar behaves very
much like the Windows Taskbar. It can be docked on any of the
four sides of the display screen and other Windows programs
will not cover or go behind it when they are opened in full screen
mode.
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If the Star Toolbar is not already opened on your Star
Workstation, you can start it from the Windows Start Menu.

Ancessolies
peANTWHERED2

Star 5.0 [l 7 Batch Reparting
‘wfindows 95 Support Assistant P g Convert Data File ta ASCI
&} Intemet Explorer A Interactive Graphics
w5 Intemet Mail Methodview
&5 Intemet News R4 Seouity
ol Micrasaft NetMesting 2 Standard Reports
B t5-D05 Prompt
@ The Microsoft Metwark. (=] System Control
@ windows Explorer fk Spstem Suitabiliy
l B windows Messaging

Doacurments
Settings

Find

Shut Down.

&8 poANTWHERE [In Session]

% | WindowsOb

Elements of the Star Toolbar

Application Buttons for
immediate access to the
selected application.

4
~
& clElel Perform automated injections and
Q stattupl mth~ »
M ﬁ] E @ £ recalculationss, and moritor instrument

= status

ZEAGC

System Control # Automatig

ToolTip shows the Quick Link Buttons provide Application Descriptions give a
application name when the . : ! v o
menu selections of operations brief description of the application
cursor rests on the : )
s to be performed on the listed that will be opened when the
Application Button. ) L
file. cursor rests on the Application
Button.
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INTRODUCTION
Using the Star Toolbar

Application Buttons

ElElE
,
S_I,Istem Control / Automation

ﬂ Security .-’-'-.dministrationl

Used to monitor instrument status, perform automated
injections, and perform batch recalculations.

Used to view and edit instrument operation, data
acquisition, and data handling methods.

Used to review chromatograms, interactively edit data
handling parameters, and recalculate results.

Used to preview standard chromatogram and results
reports.

Used for offline editing of SampleLists, RecalcLists
and Sequences.

Used to generate standard reports for a group of Data
Files by dragging and dropping them on the Batch
Report Window.

Used to set Star Workstation security options and
passwords.

Other application buttons may be added to the Star Toolbar
when you install additional Star Workstation Options, such as
StarFinder, Star Custom Report Writer, and PolyView2000.

Data Handling Tutorials



Quick Link Buttons

Wiew/Edit Chromatogram

‘| .default ssmple b )
‘Wiew Standard Repart
Most Recently Wiew Results Only

Used Data File PFrint Standard Repart
‘Wiew Fraction Lag
Convert Raw Data and Results ta ASCI
Convert Raw Data and Results to Al4 Format

Menu of operations that can be A& Import/E xport
performed on the Most Recentl! Produce Swstemn Suitability Repart
Used Data File. Wiew Custam Fepart

Print Custam Report

Pick. a different Data File c:hatar B Bhdatahdefault zample.run
C:AStar 5.5AE amplesiAnalps] . run
C:4Star 5540 atahoverlay c016. run
C:AStar 5.5\E xamplesiAnalps2. run

List of Most Recently A-\test o016, run
Used Files C:AStar 5.55E wamplesiparadcd. mn
C:45tar 5.54E xamplesiparadc3. un
C:45tar 5.54E xamplesparadc2. run

R » ViIIEW.JEdil Method
iy PFririt Method
Fick a different Methad  » C:%Star 5.5\E xamples'paradc.mth
Most Recently Used

Method

List of the Most Recently
Used Methods

Menu of operations that can be
performed on the Most Recently
Used Method.

Using the Tutorials

These tutorials are intended for demonstrating the data handling
capabilities of the Star 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.
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INTRODUCTION
Using the Tutorials

Example Files

When you install the Star Chromatography Workstation software
the Examples directory will be created in the directory where
your workstation software is installed. The Examples directory
contains files which can be used for learning about the Star
Chromatography Workstation data handling capabilities. These
include calibrated Methods, a Sequence, a RecalclList, 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.

Enabling the ADC Board Driver

The ADC Board Driver must be enabled to use the example files
in the tutorial manual. To verify that the ADC Board Driver is
installed and enabled, click on the Star Bar with the right mouse
button and select “Enable / Disable instrument modules”. Make
sure that the ADC Board Driver appears in the topmost window
list box. If the ADC Board is in the bottom list box, re-enable the
driver by highlighting the “ADC Board” and click on the “enable”
button. If the ADC Board does not appear in either window,
reinstall the Star Workstation with control software containing the
ADC Board Driver.

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 the Star Workstation CD-ROM into the CD-ROM drive.

If the CD program does not start automatically, run
Install.exe from the CD.

2. From the CD Browser click on the “Install” button, then click
on “Refresh Tutorials”.
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3. When prompted from the optional components dialog box,
choose to install “Example Data Files and Methods”. (You
can unclick the checkboxes for the other optional
components)

4. Click on the “Next” button.

The tutorials are arranged in a series that will help you utilize the
data handling capabilities of the Star Workstation. Upon
completing these tutorials, you should be familiar with how to
recalculate, reintegrate and calibrate data collected with the Star
Workstation.

Tutorial Basics

These tutorials make the following assumptions:

B You have installed the Star Chromatography
Workstation to the Star Directory and Windows is
installed to the Windows directory.

B You are generally familiar with Microsoft Windows and
understand the terms Click, Click and drag, Double-click,
etc.

m  Your PC is powered up and you are running Windows.

Tutorials with Access Control and Audit Trail Software

If Access Control and Audit Trail software is installed on the WS,
you will be subject to its regulation as you go through the
tutorials.

®  You will need the right to Batch Recalc data.
®  You will need the right to run instruments with standard.

®  You will need the right to modify methods.
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INTRODUCTION
Tutorials with Access Control and Audit Trail Software

Some of the steps described in the tutorial may be modified by
the presence of Access Control and Audit Trail software. Also,
some of the screens in the tutorial will look different with Access
Control software.

Data Handling Tutorials
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Tutorial 1 Recalculating Results

The Star Chromatography Workstation allows you to recalculate results 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.

Topics Discussed
m  Reintegration with Moved Start/Ends

m  Reintegrating
m  Method Editing

m  Recalculating in System Control

Data Handling Tutorials



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.

1.
2.

View the C:\STAR\EXAMPLES 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

Begin by opening the Interactive Graphics application, selecting
a chromatogram to reprocess, and a method to use for
recalculation.

1.

From the Star Bar, open the Interactive Graphics/Data
Handling application. The Open Multiple Data Files dialog
box appears.

Double-click on RECALC.RUN in the EXAMPLES directory
to add it to the list on the lower right side of the dialog box,
and click on Open File(s).

When the Open Method File dialog appears, click on OK to
“Build Method from Data File”.

Select FILE—»Open Method... . The Open Method dialog
box appears.

Find and select the method called ANOTHER.MTH in the
EXAMPLES directory.

10
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TUTORIAL 1 RECALCULATING RESULTS
Opening a Data File and Method in Interactive Graphics

6. 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.

Yiew Standard Report

Frint Standard Report

Export Raw Data and Resultz ta ASCI

Export to AlA Farmat

Generate System Suitability Report
Wiew with Polytizw

View with 30 Wiew

Wigw with |soView

Open with Interactive Graphics
Open Starw/riter Feport

Print Starwiiter Report

Remawve
ff e T Erant
v Shaw Run File Info

I

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.

B Channel A = A - Results
File Search Font Options Help

Peak
Ho.

Ret.
Peak Result Time
Hame [ (min)
1.6998 1.002
1.3175 1.052
1.0721 1.112
0.6605 1.212
§.38259 1.978
5.7636 2.736
20.7892 3.392
11.6929 3.471
5.5257 4.453
17.0875 5.455
24.6038 5.701
0.8614 7.393
Tatals 99.9999

Time
Offset
(min)

.ooo
0oo
0oo
0oo
0oo
0oo
0oo
0oo
0oo
0oo

0.000

Area
(counts)

1890
63474
51651
31820
430023
277676
1001566
563330
266211
823229
1185343

4817715

Width
Sep. 172
Code

Btatus
Codes

[_[O]x]
=l

Close the Results window. Click on the [X] 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.

Data Handling Tutorials
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10.

11.

Select the VIEW—Locator Window. (make sure it is
checked)

Select VIEW—Chromatogram toolbar Button (make sure it
is checked)

Your settings should look as follows

R BEesult:  Edit Method Help
v Locator

Method Quick Link Button
v Toolbar

Status Bar

Wizswal Method Edit Window
LChromatogram Toolbar
Abtenuation Contral

Preferences ... Clil+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.)

03-914736-00:4



TUTORIAL 1 RECALCULATING RESULTS
Moving a Peak Event

Your display should look as follows:

L_'Inlelactive Graphics - Method: ext_std_mth
File Edit “iew Resultz EditkMethod Help

EREREREREE

File: cAstarberamplesirecalerun
Channel: & = & Resuls
Lastrecale: 0201101993 03:27 P

200

140+

100+

&
o
E
50+
Time: 38021 min
i [ o Ampli: 1.02 myalts
'3.00 '3.25 '3.50 '3.75 |
Minutes
4 _ i
For Help, press F1 | 2

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. Select VIEW—Preferences —Locator (make sure it is
unchecked)

2. Click on the Trace Settings tab

Data Handling Tutorials
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3. 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.

4. Place the cursor over the valley point between the two
peaks.

5. Click the left mouse button, hold it down, and drag the valley
point slightly to the left.

6. 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:

| Interactive Graphics - Method: Practice.mth M=] E3
File Edit %iew Hesultz EditkMethod Help

200 /5\ o
A
. M |
150 N T
2 100 3
= " 1

13 3.4 35 T
Minutes

4l _ 2]

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.
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TUTORIAL 1 RECALCULATING RESULTS
Recalculating the Data File

Recalculating the Data File

1. Select RESULTS—Reintegration List... . A check mark
appears in the Run DH column for the data file. This
indicates that the file is selected for recalculation.

NOTE: Before reintegration, you can return the event triangle to its original
position by selecting RESULTS—Reintegrate now/Clear Moved Events,
or you can use a right mouse click on the event triangle that you have
moved then select Reset to Original Position from the displayed menu.

2. Click on Calculate Results.
A message appears on the screen, asking if you wish to
save moved start/end points, click on Yes.

3. To open the results file click on the chromatogram trace
with the right mouse button. Select “View Results only”.

Data Handling Tutorials 15



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. Compare your values to those shown below. Note that
the two peaks have been flagged as using User-defined peak
endpoint.

B Channel & = & -Results M= E
File Search Font Options  Help
=
Ret. Time Width
FPealk FPeak Result Time Offset Area Sep. 1.2 Status
No. HName () (min) (min) ({counts) Code (sec) Codes
1 1.6985 1.001 0.000 81827 BY 1.5
2 1.3186 1.051 0.ooo 63521 i 2.1
3 1.0724 1.111 0.ooo 51664 i 2.6
4 0.6606 1.211 0.ooo 31823 VB 3.0
5 8.9263 1.977 0.ooo 430023 EB 3.5
3 5.7639 2.735 0.oo0o 277676 EB 4.0
7 20,2290 3.391 0.000 974531 BY 4.7 U
&} 12.2546 3.470 0.000 590365 VB 6.8 U
9 5.5257 4,450 0.000 266200 BB 3.0
10 17.0891 5.452 0.000 823262 BY .2
11 24.6013 5.638 0.000 1185163 VB g.0
12 0.8539 7.3380 0.000 41426 BE 11.7
Totals: 99,9999 0.000 4517481
Status Codes:
U - User-defined peak endpoint(s)
Total Unidentified Counts 4817481 counts
Detected Peaks: 12 Rejected Peaks: 0 Identified Peaks: 0
Multiplier: 1 Divisor: 1 o
Baseline Offset: -51 microVWolts

Noise (used): 0 microVolts - monitored before this run
Manual injection

Revision Log:

0y o

When you reintegrate a data file after moving peak start and end
points, the Workstation uses the new points in the peak
processing algorithm. So any manual adjustments you make to
these points are preserved.

16
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TUTORIAL 1 RECALCULATING RESULTS
Editing the Method

Editing the Method

Now let’s look at some of the changes you can make to the
method and how they affect the results. 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. Close the Results window.

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.

1. Select EDIT METHOD—Integration Parameters... . The
Integration Parameters dialog box is displayed.

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.

2. Click on Peak Height within the Peak Measurement section
of the Integration Parameters dialog box. The Peak Height
radio button becomes dark (selected).

3. Click on Save.

This saves the settings for this window temporarily, but it
does not write them to the method. You must save the
method itself to save the changes permanently.

4. To reintegrate the file according to the new method, select
RESULTS—Reintegrate Now.

When the calculations are complete, open the Results
window as previously described. Notice that both the Result
(%) and the number of counts (now in peak height units)
have changed for each peak.

5. Close the Results window and return to the Interactive
Graphics/Data Handling window.

Data Handling Tutorials
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6. To end your Interactive Graphics session, select FILE—EXxit.
Do not save changes to the method or the data file.

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. Open System Control.

2. 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 [ (O] =]

Yarian Star #1
Free dizsk: 1484 43 MBytes

slele

™

Method: Startupt.mth

18
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TUTORIAL 1 RECALCULATING RESULTS
Creating a Recalc List for Recalc

Creating a Recalc List for Recalc

1. Select FILE—>New Recalc List

2. Type in practice.rcl into the edit field that contains the file
name.

3. Select the EXAMPLES directory and Click on SAVE.

4. Double-click in the first cell in the first column and then click
on any other entry in the first line.

The cell becomes active.

i Recalclist: practice.rcl

>

-

Cal. Ini. Recale Autoli

Data File Sample Hame Sample Type lowel Notes

Add

Inzert
Delete
Fill Dawn
Defauls...
Browse. ..

LI _’lﬂ Heport.

Eegin | Susgendl Besumel

L |

chatar Analysiz none hohe

5. Click on Browse... . This opens the Open Data File dialog
box.

6. Find and open the data file called STAR012.RUN in the
Tutorial directory. This file is added to the RecalcList
spreadsheet. Click on the arrow in the Sample Type field. A
drop-down menu opens.

i+ RecalcList: practice_rcl [_[O] =]

Cal. . Recalc =
tevel| "™ | Notes | Auteld Add

1 none nane Insert
Delete
Fill gy

Data File | Sample Name Sample Type

c:hstarhexamplesistartl 2.n Manual S ample

|
'1[

| Susgendl Hesume I

I
(i
L=}
E

7. Click on Analysis. Leave the other fields set to their default
values.
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Preparing to Recalculate the Results

1. Select FILE—Activate Method

2. Choose the Method ANOTHER.MTH from the EXAMPLES
directory. Click on the Open button

3. Click on the Active Method on the Toolbar, and select View /
Edit Method.

‘@ System Control - Yarian Star #1 - No Module Conf

Eile Edit Inject Automation Hecaloulate  |nstrument b

@lﬁl 'ﬁ'nathermth I-II":L’"I I'II LI#-I:
"Wiew/E dit bMethor

Frint Methad
Re-ctivate Method

4. From Method View highlight the Integration Parameters
Section of the Method.

% Method Builder - [Another. mth] M=l E3 I
D File Edit “iew “indow Help o |ﬁ'|5|

PECENEEE R EEEEETE]
e =] &(Bm]
KR

0:19::1:1“ ; Peak Detection———————— [~ Peak Measurement =
= ethod Motes
EI ADC Board - Address 16 ™ Subtract Elank Baseline M:fsu'ement Tvpe
=53 Channel A4 Initial 5/N Ratic: [3 : el
E@ Data Handling - ¥ Peak Height
Initial Peakuidth: " Sg. At Height
2| Peak Table Initial Tangent i
= - T = |10 = Initial Peak. =
| Eall.b.ratl.on Setup Height % -— Eicjent Yalue: 1000 =
| “erification Setup

2] Time Events Table Manitar Maize Peak Result Calculation

% Before every un ¥ Fieport Lridentified Peaks
' Onece at start of method ™ Report Miszing Peaks

" Fised valus: ol ™ Momalize Results

/| {7 [« I_>ILI

Fleady [ [NUM 4
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TUTORIAL 1 RECALCULATING RESULTS
Recalculating the Results

The Integration Parameters window opens, showing the
current settings. Peak measurement is by height, and
Report Unidentified Peaks is checked.

Click on Peak Area in the peak measurement box.
Select FILE—»>Save
Close Method View

Recalculating the Results

Select RECALCULATE—Begin Recalc List

If previously set to Prompt on Sequence start, the Instrument
Parameters dialog box appears.

Click in the Operator text box, type your name, then click
OK. (If the Parameters dialog box does not appear, you can
open it by selecting Instrument/Configuration, and click on
Instrument n Parameters).

If Access Control software is installed, the entries for instrument and
operator will be preset and not changeable.

Instrument 1 Parameters I

(R arian Star H1

Operatar: I

b an Errl:urs:lljl

¥ Prompt on Automation Start?

| [F I Cancel |

Data Handling Tutorials
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A message from System Control appears stating that it will be
recalculating samples in RECALC.SMP using the method
ANOTHER.MTH.

Begin RecalcList !

System Contral will process the Data Files uzing the Method:

Browse. . |

* Becalc . Print

0K I Cancel |

4. Click the OK button to carry out the operation.

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.

5. Click the Report button in the Active Recalc List 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.

22
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Tutorial 2 Changing Peak
Detection Parameters

The Workstation provides several ways to change how peaks are detected after a run.
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
m  Changing the Initial Peak Width

m  Changing the Signal-to-Noise Ratio
m  Changing the Il and WI Time Events
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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.
2.

View the C:\STAR\EXAMPLES 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 DETECT.RUN.

Opening the Data File and Method

1. Click on the Interactive Graphics/Data Handling bar on the
Star Bar.

2. From the EXAMPLES directory, double-click on the
DETECT.RUN file.

3. Click on Open File(s) and OK to build Method from data file.

Select FILE—~>Open Method, then double-click on

PRACTICE.MTH.
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TUTORIAL 2 CHANGING PEAK DETECTION PARAMETERS
Changing the Initial Peak Width

Notice the title bar of the Interactive Graphics/Data Handling
window. The Method is identified as PRACTICE.MTH.

L__Interaclive Graphics - Method: Practice.mth
File  Edit “iew HResultz Edit Method Help

File: c:hstanteramplesidetect.run
Channel: £ = & Results
Last recale: 723483 0:02 PM

56978

1404

1004

myalts
(o]
=
1
4010
I3
————————= 10768
2.7350
[T————=] 4.4500
54520
>¢:] 73003

Changing the Initial Peak Width

You can now edit the data handling parameters for the method.
Before you make any changes, though, look at the results for the
run as they appear initially.
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1. 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.

iew Standard Report
y Only
Print Standard Feport
E=port Raw Data and Results to ASCI
Ewpart to Ald, Format

Generate Syztem Suitability Beport
Wiew with Polytiew

WView with 30 Wisw

Wiew with [zaview

Open with Interactive Graphics

Open Starwfiter Report

Print Starafriter B eport

Remaowve
ff e T Erat
v Show R File Infia

I

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.

B CHanMEL A = A -RESULTS 19 [=1 E3
FILE SEARCH FONT OPTIONS HELP
=l
Run Mode : Bnalysis
Peak Measurement: Peak Area
Caleunlation Type: Percent
Ret . Time Width

Peak Peak Result Time Of fset Area Sep. 1.2 Status
HNao. Name (0 (min) {min) (counts) Code (sec) Codes

1 1.6998 1.002 0.o00 81890 BV 1.5 U

2 1.3175 1.052 0.000 63474 W 2.1 U _‘

3 1.0721 1.112 0.000 51651 W 2.6 U

4 0.6605 1.212 0.000 31820 VB 3.0 U

5 8.9259 1.978 0.000 430023 EB 3.5 U

6 5.7636 2.736 0.000 277676 EB 4.0 U

7 20.7832 3.392 0.000 1001566 BV 0.0 U

8 11.6929 3.471 0.000 563330 VB 6.8 U

9 5.5257 4.453 0.000 266211 EB 5.0 U

10 17.0875 5.455 0.o00 823229 BV 9.2 U

11 24,6038 5.701 0.000 1185343 VB 5.0 U

12 0.8614 7.393 0.o00 41502 BB 11.7 U

Totals: 99,9999 0.000 4817715

Al ;l—l

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.
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TUTORIAL 2 CHANGING PEAK DETECTION PARAMETERS
Changing the Initial Peak Width

3. Select the VIEW—Locator Window. (make sure it is
checked)

4. Select VIEW—Toolbar (make sure it is checked)
Your settings should look as follows

P2 Besults Editiethod Help
v Locator
Method Quick Link Button
v Toolbar
Statuz Bar

Wigual Method Edit Window
LChrornatogram Toolbar
Attenuation Contral

Freferences ... Chrl+F

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: ext std_mth
E[=8 | ocator
i”'l File: chstarteramplesipractice.run
Channgl: &= & Results
T Lasgt recale: 07A2341933 06:03 PM
O
o
i
s
2
w 100 8 2
i == ol
= —ar
-
al i
Time: 18500 min
0 Mg all [ il il i Ampli: -0.0460 m¥ols
-20
s 10 15 20 25 50 35 '
Minutes
K B 3
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6.

10.
11.

Select EDIT METHOD— Integration Parameters... .
The Integration Parameters dialog box appears.

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...

Note that a check mark appears in the Run DH check box
for the data file.

Click on Calculate Results.

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.

03-914736-00:4



TUTORIAL 2 CHANGING PEAK DETECTION PARAMETERS
Changing the Initial Peak Width

1" Interactive Graphics - Method: Another.mth ==1E3
File Edit “iew FHesultz EditMethod Help

File: etatarbenamplestpractice.run
Channel: & = & Results
Last recale: 078231993 0503 PR

F
. T B
5 - 7
- 2
i il il o i i o
_20 T T T T T T T 1
05 10 15 20 25 3.0 35

Minutes

H B _'I

12. Again, view the results by accessing the report by clicking on
the mouse button with the right button and selecting “view
results only”.

13. Maximize the Results window and examine this new set of

results.
B CHANNEL A = A - RESULTS [_ O] <]
EILE SEARCH FONT OFTIGNS HELP
Run Mode : Analysis =

Peak Measurement: Peak Ares
Calculation Type: Percent

Ret. Time Width

Peak Feak Result Time Of fset Area Sep. 1.2 Status
Hao. Hame () (min) (min) (counts) Code (sec) Codes
1 4.7491 1.043 0.oo0 228798 BE 5.7
2 §.9254 1.977 0.oo0 430002 BY 3.6 o
3 5.7654 2.735 0.oo0 277761 WE 4.1
4 32.4800 3.397 0.000 1564796 VE .9
5 5.5297 4.450 0.oo0 266406 PP n.o
[ 17.0311 5.452 0.oo0 20508 PV 9.3
7 24.5594 5.698 0.000 1188022 VB g.0
g 0.8599 7.390 0.oo0 41426 BE 11.7
Totals: 100, 0000 0.000 4817719
Total Unidentified Counts : 4817718 counts
Detected Peaks: 10 Rejected Peaks: 2 Tdentified Peaks: O

AL o

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
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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

1.

2
3.
4

Select 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.

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.

Choose RESULTS—Reintegrate Now.

Many peak event markers for small peaks have appeared.
The lower S/N Ratio caused peak processing to detect the
smaller signals as peaks.

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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TUTORIAL 2 CHANGING PEAK DETECTION PARAMETERS

Changing the Il Time Events

B CHANNEL A = A - RESULTS [ O[]
FILE SEARCH FOMT OPTIONS HELP
Run Mode : Bnalysis =
Peak Measurement: Peak Area
Calculation Type: Percent
Ret. Time Width

Peak Peak Result Time Offset Erea Sep. 1.2 Status
Ha. Hame (] (min) (min) (counts) Code (sec) Codes

1 1.6901 1.001 0.00o0 81456 PV 1.5

2 1.3210 1.051 0.00o0 63667 Ui 2.1

3 1.0762 1.111 0.00o0 51872 Ui 2.6 i

4 0.6593 1.211 0.000 31776 VE 3.0

5 8.9266 1.877 0.000 430233 VE 3.5

3} 5.7640 2.735 0.000 277808 FFP 4.0

7 20,6858 3.391 0.000 996991 i 4.7

g 11.7869 3.471 0.000 568093 VE 7.1

9 5.5286 4.450 0.00o0 266459 VE 5.0

10 17.0987 5.452 0.00o0 824106 Ui 9.2

11 24.5761 5.698 0.000 1184493 VE g.0

12 0.8867 7.389 0.000 42734 Ui 0.o

Totals: 100.0000 0.000 4519688

Total Unidentified Counts 4819688 counts
Detected Peaks: 205 Rejected Peaks: 193 Identified Peaks: 0 =
Al _>lJ

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 (l1) affects peak detection. Other Time-Programmable
events are discussed in a later tutorial.

1. 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
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interpret how your chromatogram is being processed. Since no
time events have been programmed yet, none of these markers
should appear.

2.
3.

Select OPTIONS—Preferences.

Make sure the Show Time Events box is checked. Click on
OK to confirm the choice and close the dialog box.

Select EDIT METHOD—Time Events. The Time Events
Table window is displayed.

Note: For an exercise in how to graphically enter Timed Events,

see Tutorial 5 Using the Il, SR, and VB Time Events.

Now, let's add a time event to inhibit integration at the beginning
of the chromatogram.

1.

Click on Add, to add a new line of default entries.

2. Click the arrow at the right of the Event box.

3. Click the up or down scroll arrow until Il appears. Click the I
event.

4. 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 I [=] 3

—Time Events Program

Time ‘ Event | Value { End Time | Description |;| Add !

oo 1.8000 {End time:0.0-1440.00 min)

mlwlmlml.&lwlr\: -

] B

|
| S|
\
|

Save | Cancel |

5. Choose Save to close the Time Events Table window.

6.

Select RESULTS—Reintegrate Now.
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TUTORIAL 2 CHANGING PEAK DETECTION PARAMETERS
Changing the WI Time Event

7. Select VIEW—View Method Edit Window. This will display
the Time Event Window below the chromatogram trace.

You must reintegrate with the new settings because the Il Time
Event affects peak integration.

After the calculation, the results will automatically be displayed
and the plot will be updated to reflect the changes in the time
program. The figure below 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.

L__Inlemclive Graphics - Method: Practice.mth [_ O] ]
File Edit “iew PResults Edithethod Help

R EEEERERE)

b N

a7
o

200

56972

160

B
&
i 3
100 & g
ol g
=
50 R
}n\A 7

IS R il i i i
i 2 3 'y ' s 7 |
Minutes

54527

myolts

><l 7.3907

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. Open the Time Events Table window again by selecting
EDIT METHOD—Time Events. The Il line in the
spreadsheet is selected (active).

2. Click the down arrow at the right of the Event box.
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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 I[=] B2

~Time Events Program

L
[
&
o

‘ Time | Event| Yalue f End Time | Description

m
M

4.0000 W1 | = |32 sec |~ (0.5-256 sec)
5.0000 Wl fdsec [} (0.5-256 sec)

| _nsert_|
Delete |

KN ENENENENE

Save | Cancel |

7.
8.
9.

10.

Select and Delete the WI event at 5.00 min.

Choose Save to close the Time Events Table window.

Select RESULTS—Reintegrate Now.

You must Reintegrate as before because you made changes
that affect peak integration. After the calculation, the results
will automatically be displayed and 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 Wl event.

Click on the WI Time Event marker.

The Time Event information box is displayed in the upper left
corner of the Zoom window, showing the event type, its
program time, and the actual time of execution.
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TUTORIAL 2 CHANGING PEAK DETECTION PARAMETERS
Changing the WI Time Event

11.

12.

13.

When you are done viewing this information, double-click on
the Control menu box.

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.

Close Interactive Graphics and do not save changes to
either the method or the data file.
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Tutorial 3 Filling a Peak Table

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

Opening the Peak Table window
Adding peaks

Naming peaks

Designating peak functions

Entering amounts for calibration levels
Editing the Peak Table

Setting calibration options
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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.

Open Windows Explorer.

1.
2.

View the C:\STAR\EXAMPLES directory.

Use the right mouse button to click on PRACTICE.RUN, and
select Copy.

Select EDIT—Paste. A copy of the file is added at the end
of the list.

Use the right mouse button to click on the new file. Select
Rename, and type TABLE.RUN.

Opening the Fill Peak Table Window

1.

Open Interactive Graphics by clicking on the Interactive
Graphics bar in the Star Bar.

Double-click on TABLE.RUN from the EXAMPLES directory
and click on Open Files(s). When the Open Method file
dialog box appears, click OK to build Method from data file.

Select FILE—»Open Method.

Choose the EXAMPLES directory and double-click on
PRACTICE.MTH.
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TUTORIAL 3 FILLING A PEAK TABLE
Adding Peaks with the cursor

After you make TABLE.RUN the active chromatogram and
PRACTICE.MTH the active method, you can open the Fill Peak
Table window.

1. Select EDIT METHOD—Fill Peak Table.

The Fill Peak Table window appears.

Fill Peak Table

IV ENFARIR R SRIEEhaR Save | Cancel

Retention | poak Mame | Ref | Std | RRT Stangard Peak “:“JJ -

1 H H = - =

2 H H E s imset_|
_3 H L | [elete |

4 H H = -
| 5 | H H E = ’ﬂ
1 _I I Sart |

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.

1. 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.

2. 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.
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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.

1.

Click on the box marked “fill table from selection” which is
located on the “fill peak table” menu.

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.
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TUTORIAL 3 FILLING A PEAK TABLE
Naming Peaks

Naming Peaks

Select EDIT METHOD—Peak Table. This displays the Peak
Table Window. Maximize the Peak Table window by clicking on
the full-screen icon (square box) in the upper right corner.

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.

1. Click on the Peak Name field for the first peak.

2. Type First Peak.

As you type, the Peak Name field is cleared and the name
First Peak replaces it.

3. 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.

4. Rename the third peak Internal Standard. Press the Down

Arrow key.

5. Continue renaming the remaining peaks.

Your table should look like the one shown.

Fill Peak Table

Retention
Time

Peak Name

Ref

Standard Peak
Name

Std | RRT ‘

2735
339
3470
4.450
5 452
5638

Fourth Peak.
Fifth Peak
Sixth Peak,

Seventh Peak

T

Peak 5.638

U

e fafafqa]a

IO
(e

11
KN

Iv Fill kable from selection

Save | Cancel
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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 | Used to adjust the peak identification
Peak retention time windows for changes
in chromatographic conditions that
may cause retention times to drift.
Std Internal Used as an internal standard peak for
Standard the calculation of results with an
Peak internal standard or by normalized %.
RRT Relative Used as a reference from which the
Retention | relative retention times of other peaks
Time Peak | are calculated.

Reference Peak(s)
1. 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.

2. 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.
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TUTORIAL 3 FILLING A PEAK TABLE
Designating Peak Functions

Internal Standard Peak(s)

An internal standard peak is used in the calculation of results
according to the internal standard or normalized percent
procedure. You can designate up to eight peaks as Internal
Standard Peaks.

Note: Refer to Tutorial 7 Calibrating with Internal Standards &
Getting Around in the Curve Manager 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.

m  Click the RRT box for the peak named First Peak.

The RRT box is now marked for the first peak.
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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.

5. 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.

6. 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.
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TUTORIAL 3 FILLING A PEAK TABLE
Editing the Peak Table

The peak table should look like the one shown.

Peak Table

- |
Pofme PoakMams | ot s At Semmifek | g feel Lol [leed

1 1001 First Peak, T O i ntemalStendad [¥] 0 1 2 4 [ =
2| nen Second Peak O O LntemalStendsd v| 0 1 2 4 Isert
3| 97 Intenal Standard | L & 0 1 2 4 T
[a| 2= Foutth Peak ElE 0 1 2 + | =
6] 2m Fifth Peak D O Intemal Standard 0 1 2 4 Sl
6] |24 Sisth Pealc O 0 demalStandad w| 0 1 2 4 Sert
7| 52 Seventh Peak O 4O intemalStandad v| O 1 2 4
8| |sem. Fighth Peak O O O enalStandad ¥| 0 1 z 4
15 4 4 Jd hd

10 - - = -
ol 1

Define Peak ‘Windaws Prirt 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.

1. Click anywhere on the line for the peak named First Peak.
2. 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.

3. Click anywhere on the line for the Internal Standard peak.
4. 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.

5. Click the Delete button. The selected Peak Table entry is
removed.
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6. Select the entry inserted at the top of the Peak Table by
clicking anywhere in that line.

7. 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.
8. Click the Save button to close the Peak Table Window.
9. Select FILE»>Save Method As.
10. Name the method TABLE.MTH.
11. Click OK.

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.

Close Interactive Graphics and do not save changes to either the
method or the data file.
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Tutorial 4 Identifying Peaks

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

Peak Windows

Time Windows

Showing Peak Windows
Changing Peak Functions
Peak Reject

Reporting Unidentified Peaks
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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:
1. View the C:\STAR\EXAMPLES directory.

2. Use the right mouse button to click on TABLE.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 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.

1. Open the Interactive Graphics/Data Handling application by
clicking on its bar in the Star Bar.

2. Double-click on IDENT.RUN in the EXAMPLES directory
and click on Open Files(s). When the open method file
dialog box appears, click OK to build Method from data file.

3. Select FILE—~>Open Method...
4, Select IDENT.MTH from the EXAMPLES directory.

The title bar reads “Graphics - IDENT.RUN Channel A-A
Method: IDENT.MTH.”
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TUTORIAL 4 IDENTIFYING PEAKS
Define Peak Windows

5. Choose EDIT METHOD—Peak Table...

The Peak Table associated with this data file appears.
Notice that eight peaks are listed in the Peak Table.

6. Choose Save or Cancel, and return to the Interactive
Graphics/Data Handling window.

7. Select Results—»>Reintegrate Now. Save the Method before

reintegration.

8. 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 CHANNEL A = A - RESULTS

FILE SEARCH FONT OPTIONS HELRP
Run Maode : Analysis
Peak Measursment: Peak Area
Calculation Type: Percent

Peak Peak Result
Ho. Hame ()
1 First Peak 1.6985
2 1.3186
3 1.0724
4 Second Peak 0.6606
5 Internal Sta 6.9263
6 Fourth Peak 5.7639
7 Fifth Peak 20.7960
8 11.6877
9 Zixth Peak 5.5257
10 Seventh Peak 17.0891
11 Eighth Peak 24.6013
12 0.8599
Totals: 100.0000

Status Codes:
E - Reference peak

Total Unidentified Counts :
[

[ O]

Ret. Time Rel. Width
Time Offset Area Ret. Bep. 172

(min) (min) (counts) Time Code (sec)
1.001 -0.001 81827 1.000 BY 1.5
1.051 0.000 63521 1.050  wvvw o 2.1
1.111 0.000 51664 1.110 VW 2.6
1.211 -0.001 31823 1.210 VB 3.0
1.977 -0.001 430023 1.975 BB 3.501
2.735 -0.000 277676 2.732 BB 4.0
3.391 0.000 1001846 3.388 BV 4.7
3.470 0.000 563050 3.467 VB 6.8
4.450 -0.003 266200 4.446 BB 5.0
5.452 0.001 823262 5.447 BV 9.2
5.698 0.001 1185163 5.6%2 VB a.0
7.3590 0.o000 41426 7.383 BB 11.7

-0.004 4817481

719661 counts

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. You
set the time window sizes in the Define Peak Windows dialog

box.
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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.

1. Close the Results window.

Define Peak Windows !

— Define Reference Peak ‘Windows —

Width [mirutes): -
Betention Time &: “

= Define Other Peak Windows ————

width [minutes):

Retention Time %:
-~ Urnretained Peak. Time ——————

Time [minutes): n
Save I Cancel |

2. Choose EDIT METHOD—Peak Table...

3. Click on the Define Peak Windows... button to open the
Define Peak Windows dialog box.

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.

4. Verify a time window width of 0.1 minutes plus 2% of the
Retention Time for the reference peaks.

5. Verify the same settings for the “Width” and “Retention Time
%” for Other Peaks.

6. Click on Save to exit to the Peak Table window.

7. Click Save again to return to Interactive Graphics.
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TUTORIAL 4 IDENTIFYING PEAKS
Showing Peak Windows

Showing Peak Windows

In Interactive Graphics, you have the option of displaying the
peak window for each of the peaks in the Peak Table.

1. 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. ldentifying
color bars appear under each peak that has been entered in the
Peak Table. The default colors for the different peak window
bars are:

Standard peaks: Red Relative Retention Time peak: Green
Reference peaks: Blue Other peaks: Yellow

L__Inlmaclive Graphics - Method: Practice.mth
File Edit “iew FHesultz Edit Method Help

=[5 82| &5l ElE

Sl
200 : File: ctstanesamplesirecale.run
Channel: & = & Results
Last recale: 0241111998 03:27 PM
150
o
o~
2 &
w100 2 = =
2 X 3
= Ly
60+ ﬁ
1 W Dot i no
-20 T T T T T T 1
1 2 3 4 5
Minutes
=1 1 =] L1 1 1 I 1 | (.|
< i
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Changing Peak Functions

You can change the peak functions easily in the Peak Table.

1.
2.

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 Graphic window. The third peak
is now marked by a red bar.

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 Peak Reject.

Set the Peak Reject value such that peaks smaller than a
specified size are eliminated from the final report.

1.
2.

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.

Choose Save.

52

03-914736-00:4



TUTORIAL 4 IDENTIFYING PEAKS
Unidentified Peaks

You'll need to recalculate the Results file so that this new
Peak Reject value is used in the results.

3. Select RESULTS—Reintegrate Now. (You can also select
the “Reintegrate Now” Function from the Toolbar)

Take a look at the Results now.

4. 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 OPTIONE HELP
Run Made 1 Analysis &

Peak Measurement: Peak Area
Calculation Type: Percent

Ret. Time Rel. Width
Peak Peak Result Time Offset Area Ret. Sep. 172 Status
Na. Hame () (min) (min) (wounts) Time Code (sec) Codes

Seventh Peak 17.3529 .452 0.001 823262

Eighth Peak 24,9511

Totals: 99,9959 -0.104 4744232

1 First Peak 1.7248 1.001 -0.001 81827 1.000 BV 1.5

2 1.3389 1.051 0.000 63521 1.050 Vi 2.1

3 ZSecond Peak 1.0890 1.111 -0.101 S1le64 1.110 Wi 2.6

4 Internal Sta 9.0641 1.977 0.000 430023 1.875 BB 3.5

5 Fourth Peak 5.8529 2.735 -0.002 277676 2.732 BB 4.0 R |
b Fifth Peak 21.1171 3.391 0.001 1001846 3.368 BV 4.7

7 11.8681 3.470 0.000 563050 3.467 VB 6.8

8 Sixzth Peak 5.6110 4.450 -0.003 266200 4.446 i) 5.0 R

9 5 5 9.2

o 5 5 .0

Status Codes:
R - Reference peak
Total Unidentified Counts : 626572 counts

Detected Peaks: 12 Rejected Peaks: 2 Identified Peaks: §

o if

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
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Graphics/Data Handling application provides another means to
focus a report on the peaks of interest. You can turn off
reporting of unidentified peaks.

1. Select EDIT METHOD—Integration Parameters again.

2. 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.

3. Select RESULTS—Reintegrate Now to recalculate the data
file using this new set of parameters.

The results should appear.

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 Pealk Result Time Offset Area Ret. Sep. 12 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 Becond Peak 1.0850 1.111 -0.101 51664 1.110 WV 2.6

3 Internal Sta 9.0641 1.977 0.000 430023 1.975 BE 3.5 i

4 Fourth Peak 5.8529 2.735 -0D.002 277676 2.732 BE 4.0 R

5 Fifth Peak 21.1171 3.391 0.001 1001846 3.388 BV 4.7

6 Sizth Peak 5.6110 4.450 -0.003 266200 4,446 BE 5.0 R

7 Seventh Peak 17.3529 5.452 0.001 823262 5.447 BV 9.2

g Eighth Peak 24,9811 5.698 0.001 1185163 5.692 VB g.0

Totals: 86,7929 -0.104 4117861

Status Codes:
R - Reference peak
Total Unidentified Counts : BZ6572 counts
Detected Peaks: 12 Rejected Peaks: 2 Identified Peaks: 8 =
e i

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.

4. Close Interactive Graphics and do not save changes to
either the method or the data file.
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Tutorial 5 Using the Il, SR, and
VB Time Events

You can use the Time Events Table to program several peak processing changes over
the time of a chromatogram. The Inhibit Integrate (Il), 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
m  Using Solvent Reject
m  Using Valley Baseline

m  The effects of Other Peak Processing Events on VB
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Inhibiting Integration

An Inhibit Integrate (ll) 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:

m  Eliminate from a report those peaks that are not of
interest.

m  Avoid improper baseline assignment during periods
when the baseline might be distorted, such as during the
switching of sampling valves.

m  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.

1. From the Star Bar, open the Interactive Graphics/Data
Handling application.

2. Find and open the EXAMPLE directory from the Open
Multiple Data Files dialog.

3. Double-click on STAR012.RUN to select this data file, then
click on Open File(s). When the open method file dialog box
appears, click OK to build Method from data file.
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TUTORIAL 5 USING THE Il, SR, AND VB TIME EVENTS
Inhibiting Integration

The data file now appears, and the chromatogram should
look like the one shown.

L__Interaclive Graphics - Method: Untitled. mth M=1 3 '
File Edit ‘“iew HResultz Editkethod Help

ERERERERER]

G @

File: chstarteramplesistar012.run
Channel: & = Vs u¥olts Fesults
Last recale: 0102301938 11:38 AM

160

5.8404

100+
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4. You will use a method created from the method stored in the
data file. This has already been built.

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.

5. Select EDIT METHOD—Time Events. The Time Events
dialog box appears.
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Editing a Time Event from the Menu

Now, let's program the Inhibit Integrate (Il) event to start at 3.5
minutes and stop at 4.1 minutes.

1. Click on Add.
2. Click on the down arrow at the right of the Event box.
3. 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 [_[O]]

—Time Events Program

Time | Event| ¥alue / End Time | Description ;I Add |

SN SERSE

3600001 41000 [{(End time:0.0-1440.00 rmin)

Insert

Delete

ik

Sort

KN ENEN ENEN RN

O

Save I Cancel |

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 Calculate Results.
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TUTORIAL 5 USING THE Il, SR, AND VB TIME EVENTS
Editing a Time Event from the Menu

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 1l 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
File Edit “iew FHesultz Editethod Help

R =

A i
o o
File: c:hztarerampleststarliZoun
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o
100 =
E
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E a0 2
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-
_/E.__ Time: 30225 min
a iy T &mpli: 0380 mVals
. 75 '
Minutes

Changes in the Il event also alter the final Results for a
chromatographic data file.

7. Select RESULTS—View Data File Report.

8. Enlarge the Results window and examine the Results.
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They should appear as in the following figure.

B CHANNEL A = UVs uVoLTs - RESULTS [_[Ofx]
FILE SEARCH FONT OFTIONS HELR
Run Mode : ABnalysis -

FPeak Measurement: Peak Ares
Calenlation Type: Percent

Ret . Time Width
Peak Peak Result Time Offset Area Sep. 1.2 Status
Ha. Name 9] (min} {min) ({counts) Code (sec) Caodes
1 0.3556 1.426 0.0oo 17782 BV 16,1
2 2.7078 1.756 0.0oo 135259 Vv 11.8
3 B, 8927 2.387 0.0oo 344306 VP 15.1 bl
4 36.4073 J.129 0.000 1818631 PE 15.9
5 11.7829 4.260 0.0oo 568585 BE 12.3
[ 38.7728 5.840 0.000 1936794 BE 20.5
7 3.0808 7.008 0.0oo 153896 TS 0.0
Totals: 99,9959 0.000 4995233
Total Unidentified Counts : 4995234 counts
Detected Pesks: 7 Rejected Peaks: O Identified Peaks: 0

a i

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.

B CHANNEL A = UVs UVOLTS - RESULTS M= 3
FILE SEARCH FONT OPFTIONS HELR
Run Mode : Analysis 1=

Peak Measursment: Peak Area
Calculation Type: Percent

Ret. Time Width

Peak Peak Result Time Of fset Area Sep. 1-2 Status
Be . Hame [ (min) (min) (counts) Code [sec) Codes

1 0.2172 1.426 0.0oo 21524 BV 16.1

2 1.5554 1.756 0.0o0o 154113 ¥V 11.6

3 3.8592 2.387 0.0o0o 382383 ¥V o15.1 |

4 23.3409 3.129 0.000 2312687 VvV 15.9

5 35.9366 3.7356 0.000 3562693 VVoo19.2

b 13,9667 4,260 0.000 1383866 VB Z21.4

7 19.5517% 5.840 0.000 1937245 BE 20.5

3 1.5523 7.008 no.0oo 153809 TS 0.0

Totals: 100. 0000 0.000 9908322

Total Unidentified Counts : 9908320 counts

Detected Peaks: 8 Rejected Peaks: O Identified Peaks: O

a1 o

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.

60

03-914736-00:4



TUTORIAL 5 USING THE Il, SR, AND VB TIME EVENTS
Graphical Placement of a Time Event

Graphical Placement of a Time Event

You can graphically edit the || Event by selecting Interactive
Time Events from the Time Events menu. When the timed
events window is shown below the chromatogram, try using the
left and right mouse buttons to edit the events.

Close the results window.

1. Select TIME EVENTS—Visual Method Edit Window. The
Interactive window now appears below the chromatogram.

2. Place the cursor on the Il event in the interactive window. A
small window is displayed providing you with information on
the event.

LInteractive Graphics - Method: Star012-A.mth
Eile Edt Wiew RHesults Editethod Help

(| 82| BlelE Bl
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File: cahstarierampleststarl12run
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T
&
L v
100 v
e
=]
=
E &0

Time: 38407 min
J Ampli: 144 mialts

Minutes

| 3.5000-4.1000 rin

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.
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3. Select Delete (ll) 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.

L__Interaclive Graphics - Method: Star012-A_mth [ _ (O]
File Edit Yiew Besultz EditMethod Help
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4. Select RESULTS—Reintegrate Now.

Notice that the peak at 3.7 minutes is now detected in the
chromatogram and included in the Results report.
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TUTORIAL 5 USING THE Il, SR, AND VB TIME EVENTS
Using Solvent Reject

Using Solvent Reject

In this section, you will see how the Inhibit Integrate (Il) function
differs in performance from the Solvent Reject (SR) function.

1. Double-click on the Interactive Time Events window bar.

When the Time Events dialog box appears, note that the I
event is no longer listed.

2. Click on Add to enter a new event into the table.

3. 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 |
1 000 SR |- 41000 [(End tirne:0.0-1440.00 rin)
2 - Insert
— =
A : B Delete
Ls | il
5 ] = Bort |
? -
T — o]
Save I Cancel |

4. Choose Save to close the Time Events Table window.

It's time to implement the new change to the peak processing
conditions. 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.
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5. Select RESULTS—Reintegrate Now.

After peak processing has been completed, the plot will be
updated to reflect the changes in the time program.

L__Inletactive Graphics - Method: Star012-A_mth M=l &3 |
File Edit “iew Results EditMethod Help
ol = |
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§ Last recale: 02012/1333 02:40 P
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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.

6. To open the results file click on the chromatogram trace with
the right mouse button. Select “View Results only”.

7. Enlarge the Results window and take a look at the
previously missing peak.
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TUTORIAL 5 USING THE Il, SR, AND VB TIME EVENTS
Using Solvent Reject

8. The results should look like those in the following figure.

B CHANNEL A = UVs uVoLTs - RESULTS 1M [=] E3
EILE SEARCH FONT CPTIONS  HELR
Run Mode : Analysis Il

Peak Measurement: Peak Area
Calculation Type: Percent

Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1.2 Status
Na. Name 9] {min} {min) ({counts) Code (sec) Codes

1 1 0.000 21524 BV 16.1
2 1 0.000 154113 Wy 11.6
3 2 0.000 302383 WYoo15.1
4 36,4454 3.129 0.000 2312687 VYo 15.9
5 4 0.000 1383868 VB Z1.4
b S 0.000 1937245 BE 20.5
7 7 0.000 153809 = 0.0

Totals: 100.0000 0.000 £6345629
Total Unidentified Counts : 6345628 counts

Detected Peaks: 7 Rejected Peaks: 0 Identified Peaks: 0O

a1 o

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.

9. Close the Results window.
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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.

1. Select FILE—»>Open Method.

2. Select the method file VB.MTH from the EXAMPLES
directory.

To ensure that the integration for STAR012.RUN is at the
proper starting point, reintegrate this data file with the new
method.

3. Select RESULTS—Reintegrate Now.
The chromatogram should look like the one shown.

L__Inlelaclive Graphics - Method: ¥b.mth [_ [O] =]
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Use the Interactive Time Events to add a Valley Baseline (VB)
event, and to set its start and end times.

4. With the right mouse button click on the Visual Method Edit
Window.
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TUTORIAL 5 USING THE Il, SR, AND VB TIME EVENTS
Using Valley Baseline

5. 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.

6. Use the right mouse button to click on either the triangles or
the connecting line marking the VB event.

7. Click on Edit (VB).

The displayed Time Events Table now lists the VB event.

8. 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.

TIME EVENTS TABLE

~Time Events Program

‘ Time |Event

Yalue / End Time |

Description

LI+

0.0100 VB

KN EN KN ENEIK

9.0000} (End time:0.0-1440.00 min)

I

Save I Cancel

9. Choose Save.

10. Select RESULTS—Reintegrate Now.
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The chromatogram should look like the Figure below.
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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.

11. Open the Time Events Table window again.

12. 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.

13. Select Save to exit the Time Events Table window.
14. Select RESULTS—Reintegrate Now as before.

Observe the change. Only the first three peaks have been
forced to baseline resolution.

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.
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TUTORIAL 5 USING THE Il, SR, AND VB TIME EVENTS
The Effects of Other Peak Processing Events on VB

The Effects of Other Peak Processing Events on VB

1.

3.

Zoom the chromatogram to expand the area between about
5.5 and 8.5 minutes as shown below.

Select VIEW — PREFERENCES. Select the tab for TRACE
settings and click on “Show Cursor / Peak information. Click
on OK.

Select OPTIONS—Show Peak Event Info.

The current Tangent Height Percent threshold is 10%. Notice
that, at this setting, the peak at 7 minutes is skimmed as a
tangent peak.
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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).

Select VIEW—Visual Method Edit Window.

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.
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Use the right mouse button to Click on one of the triangles or
the connecting line marking the new VB event.

9. Click on Edit (VB).

10. In the displayed Time Events Table, set the start Time for
the new VB event to 4.5 minutes and the End Time t0 9.0
minutes. Choose Save.

11. Select RESULTS—Reintegrate Now.

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.

L__ Interactive Graphics - Method: ¥b_mth [_ (O] %]

File Edit ‘“iew Resultz Edit Method Help
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v
i =
A _ILIJ

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.
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TUTORIAL 5 USING THE Il, SR, AND VB TIME EVENTS
The Effects of Other Peak Processing Events on VB

12.

13.

14.
15.

16.

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.
B

Zoom the chromatogram from about 0.5 to 3.5 minutes.

Select VIEW—Preferences. Select the tab for “Trace
Settings” 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.

L_Inleraclive Graphics - Method: ¥b.mth M=l
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204 File: c:hstantexamplesistard 12 run % E— Timel: 1.7867 mir:
Channel: & = Uz uvolts Results o P Ampli: 10.72 mialts
20 | Last recale: 03031398 0357 &M 5 'T_lf Feak Mame:
& 10 // Reesult: modified
= i Counts: modified |
= 0 T i) i) . s
£ 104 Wwidth: modified
s .0 15 20 25 30 '
Minutes
i v
-
i i r
For Help, press F1 | 2
17. Click on the peak event marker at about 1.6 minutes and

18.
19.

notice that it is a valley point.
Select EDIT METHOD— Integration Parameters.

Decrease the S/N Ratio to 1 and choose Save.
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20.

21.

22.
23.
24.

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 and do not save changes to
either the method or the data file.
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Tutorial 6 Calibrating with an
External Standard

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

m  Generation of Calibration Data

® The Calibration Curve
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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.

1. Open Interactive Graphics from the Workstation Star Bar.
The Open Multiple Data Files window appears.

2. Choose the chromatographic data file CAL_1.RUN in the
EXAMPLES directory.

3. Select Add To List.

You may double-click on a data file to quickly add it to the
list.

4. 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.

5. Add ANALYSIS.RUN and VERIF_3.RUN to the list and
press Open File(s). When the Open Method file dialog box
appears, click OK to build method from data file.
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TUTORIAL 6 CALIBRATING WITH AN EXTERNAL STANDARD
Generation of Calibration Data

The IG screen should look similar to the figure shown.

| Interactive Graphics - Method: Ext_std.mth (- [O] X]
File Edit “iew Hesults Editpethod Help

EEEREREEE]

e N
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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 EXAMPLE directory. The information in the peak table is
necessary to generate the coefficients of the calibration curve.

6. Select File—Open Method and select EXT_STD.MTH, press
Open.

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:

7. Select EDIT METHOD—Calibration Setup.
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The Calibration Setup window opens. This window should look
like the one shown below. The Calibration Type should be
External Standard. The Number of Calibration Levels should be
set to 4. The Curve settings should be Linear, Ignore.

Calibration Setup
- Calibration Type  Replicate T

% [Mo Calibration] ¥ Keep Replicates Separate

 Internal Standard " Average Calibration Replicates

Lo Y Standard] Averaging Weight

o . Apply this weight to

Mormalized % ’Vnew " (%
Number of o Repli T ok
Calibration Levels: El:l ;

* Always add new replicates

" Never add new replicates
" Add replicates within

~ Multi-Level Parameters

r Curve Defaults
. this tolerance [%):
Dut of Tolerance Action. .. I
~ Call ion Range Tol:
View Curves... Peaks outside the range + tolerance

generate calibration range errors.
—'weighted Regression

Bange Tolerance [%]: ‘
Apply this weighting m—

scheme to each peak: Out of Tolerance Action. . |

[None) ﬂ

Edit/Lack Calibration Data__ |

Cancel |

8. Select Save to return to the Interactive Graphics window.
Now, verify the Peak Table settings.
9. Select EDIT METHOD—Peak Table.

The window should look like the one shown below. Verify
the seven peaks have the amounts shown for Levels 1-4.

Peak Table Hi= B
et poaktomo | o | 50 [t SAPek g Lol led? | el | et S

1 [ 56 20ctancre | o | bl | B ~[ o 12 0 80 2| =
2| &am 10ctend | 71 =] o 1z 40 £l 120 Insert
3] 7507 nDecane | | | L =] o Ell 0 0 140 Delete
4| 84 26 dmetphe | = | = | o ~| o 12 an 20 120 =
[5 | a7 nDaodecane | 0 L | i = ¢ 1z a0 [ 120 LFilDoun |
6| 333 24dmetani | o | o L [~ o 12 40 an 120 S
[z ] s nTidecane | Ol | O =] o 12 0 0 120
s RN B

b o i i bl -

Define Peak Windows.. | Pt |  save | cancel |

10. Click the Save button to close the Peak Table window.
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TUTORIAL 6 CALIBRATING WITH AN EXTERNAL STANDARD
Generation of Calibration Data

Next, you will set the Verification Deviation Tolerance for the
VERIF_3.RUN example.

11. 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.

12. Select RESULTS—Reintegration List...

The Reintegration List appears.

=] B

Reintegration List

FRun DH‘ Data File Sample Hame Sample Type Cal. Level Internal Standard

o hatartutarialveal_1.run 200MP Ainalyzis Armount(z)
chatartatonialveal_Tarun 120MP Analyzis Arnount(z)
chstartutonialheal_2run 400MP Analysis Arnount(z)
chstarstutorialeal_3.run a0.0MP Analysis Arnount(z)
chstarstutonialcal_4.run 1200 NP Analysis Amount(z)
o hatarututorialanalysis. un 40.0MP Ainalyzis Armaunt(z)

o hatarututonialverif_3 run 80.0MP Amount(s]
B aseline

3

T s 0

Calibration Coefficients

~ R R Lalculate Results
& |y p New Calib 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.

13. Set the Sample Type for each of the first five data files to
Calibration.

14. Click in the cell for each file and pull down the drop-down list
box. Click on Calibration.

15. Set the Sample Type for ANALYSIS.RUN to Analysis, and
VERIF_3.RUN to Verification.
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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

16. Set the Cal. level for CAL_1.RUN and CAL_1A.RUN to 1,
CAL_2.RUNto 2, CAL_3.RUN to 3, and CAL_4.RUN to 4.
This associates the amounts entered in the Peak Table with
the runs that contain those amounts.

17. Set the Cal. Level for the VERIF_3.RUN to 3.

18. 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 =] B

Divisor

Data File Sample Type Cal. Level| Internal Standard Feak Faclnl

Amount(s)
Amount(s]

o hstarbutorialheal_1.n Calibration
o hatarutonialheal_amun Calibration
o hatartutorislheal_2 wn Calibration
o hatarvutorialheal_3.un Calibration
o \starstutarialheal_4.un Calibration
chatarutarialhanalysis.un  [Analysis

o hstaritutarialverif_ 2un erification

Amountl)
Amount(s)
Amount(s]
Amount(s) a
Amount(z] a

1|<|1|<|1|1|<

I_I

1

-

Calil ion Ci icis
I N LCalculate Results
 Incorporate New Calibrations into Data Set

& Clear Coefficients at Start of List Save Changes I Cancel

19. Make sure that the Clear Coefficients at Start of List option is
selected.

20. Click the Calculate Results button.

21. 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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TUTORIAL 6 CALIBRATING WITH AN EXTERNAL STANDARD
The Calibration Curve

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.

1. Select EDIT METHOD—Calibration Setup.

2. Click on the Edit/Lock Coefficients... button at the bottom of
the window.

The Coefficients window should look like the one shown next.

He_:_?'::on Peak Name CI::;:;_ X3 ®°2 b4 Intercept

1 5.673 2-0ctanone H ] 0 206.03 3776
| 2 | E.970 1-Octanal o i} i} 73158 391.35
| 3 7.507 n-Decane 2l 0 0 135.56 959.52
| 4 ] 8473 2 B-dimetphe i ] 0 138.44 2098.3
| 5 8957 n-Dodecans e} 0 0 1555 438
| 6 | 9323 2 A-dimetani i 0 0 119.48 3333

7 10.855 n-Tridecane = 0 0 11989 33628

oK | Cancel |

3. Click Cancel to return to the Calibration Setup.

4. Click on the View Curves... button to see the calibration
curve for the first peak.
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The Calibration Curve wi

ndow appears. The peak name

appears highlighted in the Peak Name area and in the title

bar.

: Calibration Curve - 2-Octanone b

Print___ iPlinl &II...} Egpoll...i Overlay._. i Point Info._. igoelﬁcienls...
ext_std.mth: ADCB.16.B: 2-Octanone
External Standard Analysis Resp. Fact RSD: 40.84%
Curve Type: Linear Corr. Coef.(R%: 0.979546
Origin: lgnore
y= +2.0609e+002% +3.7776e+003
Replicates 2 1 1 gl
p 25000
]
o 20000
i 15000
5 10000
- 5000
]
]
'25 '50 75 100 '
Amaount
Peak Name: [EETISERY W ~ | | Exact View |
- Origin Curve Fit 7 [ Curve Only FERET
 Include ¥ Linear | - - >
% Ignore " Quadratic K.Y Cursor WE.'{"{WWE
" 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.

5. Click the drop-down menu arrow in the Peak Name box.

6. 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.

7. 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 “Tutorial 7 Calibrating with an Internal Standard

and Getting Around in the
for an exercise in using th

Curve Manager” in this manual,
e other curve functions.
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TUTORIAL 6 CALIBRATING WITH AN EXTERNAL STANDARD
The Calibration Curve

8. 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.

9. 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”.
. Channel B = FID RANGE 11 - Results ==l E3
File Seaich Font DOptions Help
Run Hode Verification _]
Peak Heasurement: Psak Area
Calculation Type: External Standard
Level : 3
Tolerance 15 0%
Ezpected Calculated Ret . Tine
Pealk Paak Result Result Dev Time Offset Area Status
Ho Hane [ [ % {min} (min) (count=) Codes
1 2-Octanone gn.ooo 13.6 5.671
2 1-Octanol 80.000 11.2 £.370
3 n-Decane 80.000 29.0 7.505 v _|
4 2 f—dinetphe go.o00 129 8.472
5 n-Dodecans an.ooo 14.2 4.99%
& 2. 4-dinetani 80.000 14 .3 9.322
7 n-Tridecane g0.000 395 10.854 v
Totals: EB7. 697 —0.00%9 108478
Status Codes
¥ - Out of verification tolerance
Total Unidentified Counts 17104 counts
Detected Peaks: 12 Rejected Peaks: 3 Identified Peaks: 7 ‘_!

10. Close the Results window.
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11. Use the right mouse button to click anywhere on the plot
trace of the sixth chromatogram, ANALYSIS.RUN (this
should be the light blue trace). Select “View Results Only”.

. Channel B = FID RANGE 11 - Results [_ ol x]
File Search Font Options Help
-
Run Mode : Analysis J
Peak Measurement: Peak Area
Calculation Type: External Standsrd
Ret . Time Width
Pealk Peals Result Tine Off=et Area Sep. 1.2 Status
Ho. Hamne [ (min} {min) (counts) Code (zec) Codes
1 2-Octanone 49 1617 5.663 -0.010 13909 EE 1.5
2 1-Octanol 464914 6.965  —0.00% 3792 EE 1.8
3 n-Decane 55 0082 7.497 -0.010 8416 EE 1.6
4 2, 6-dinestphe 48 7839 9.463 -0.010 g852 EE 1.7
5 n-Dodecane 49 9623 §.985 -0.012 12087 EE 1.8
£ 2, 4-dinetani 49 8220 9.312 -0.011 9286 EE 1.8 _I
7 n-Tridecane 49 9278 10.843 -0.012 9349 EE 1.9
Totals: 3491573 =0.070 65691
Total Unidentified Counts 16923 counts
Detected Peaks: 11 Rejected Peaks: 2 Identified Peaks: 7
Hultiplier: 1 Divi=or: 1
Baseline Offset: -6 microVolts _lﬂ
1] E

12. Close the Results window.

13. Close Interactive Graphics and do not save changes to
either the method or the data file.
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Tutorial 7 Calibrating with Internal
Standards & Getting Around in the
Curve Manager

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

m  Generation of Calibration Data
m  Using the Calibration Curve window

m  Using the Calibration Curve options (Curve Manager)
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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.

1. Open Interactive Graphics from the Workstation Star Bar.
The Open Multiple Data Files window appears.

2. Choose the chromatographic data file CAL_1.RUN in the
EXAMPLES directory.

3. Select Add To List.

You may double-click on a data file to quickly add it to the
list.

4. 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.

5. Add ANALYSIS.RUN and VERIF_3.RUN to the list and
press Open File(s). When the Open Method file dialog box
appears, click OK to build method from data file.
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TUTORIAL 7 CALIBRATING WITH INTERNAL STANDARDS & GETTING AROUND IN THE CURVE MANAGER
Generation of Calibration Data

The IG screen should look similar to the figure shown below.
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For Help, press F1

[

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 EXAMPLE directory. The information in the peak table is
necessary to generate the coefficients of the calibration curve.

6. Select File—>0Open 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:
7. Select EDIT METHOD—Calibration Setup.

The Calibration Setup window opens.
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The window should look like the one shown below. The
Calibration Type should be Internal Standard. The Number of
Calibration Levels should be set to 4. The Curve settings should
be Linear, Ignore.

Calibration Setup
 Calibration Type — Repli T
% [No Calibration) * Keep Replicates Separate
" Average Calibration Replicates
" External Standard A ging Weight
€ Normalized % ':gglv lf:_s !_e'g'&]l:ﬂ I

Number of = ~Repli Tol
Calibration Levels: Elj & Always add new replicates

" Never add new replicates
" Add replicates within

 Multi-Level Parameters

r Curve Defaults

this tol Z):
Origin: m is tolerance [%) |

Out of Tolerance Action.._
Fit: |Linear j

r Calibration Range Tolerance

i

View Curves. . Peaks outside the range + tolerance
generate calibration range errors.
—wWeighted Regression

Range Tolerance [%): -
Apply this weighting m—

scheme to each peak: Out of Tolerance Action... |

[Mone] j

Edit/Lock Calibration Data... |

Cancel |

8. Select Save to return to the Interactive Graphics window.
Now, verify the Peak Table settings.
9. Select EDIT METHOD—Peak Table.

The window should look like the one shown below. Verify the
nine peaks have the amounts shown for Levels 1-4.

Peak Table [ 10
e R .

1 [Jes= whorare | 0l | 8 | & 0 100 100 100 100 —
2 567 Z0ctarene | 1 | G 21 nMonsne 0 12 40 80 120 Insert
3 &9 1Octand | O | L L0 rMonane 0 12 an &0 120 B
[a | =7 nDecane | o | 0 0 mNonane 0 Ell 4 ] 140 =
s | &4 26dmetphe | o | 20 i rebonane [ 12 40 ] 120 M‘
[ 6| =99 nDodecane | 2 | 2 i nMonane i 12 40 i) 120 St
T 4323 2 4-dimetani f-. Fo =1 nHexbenzene o 12 40 80 120
8| 1om3 nHesbenzene | | M L 0 200 2m 20 200
8 nes nTidecane | 71 | 51 21 nHexbenzens 0 12 40 (] IER

Define Peak Windows._. Print Save Cancel
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TUTORIAL 7 CALIBRATING WITH INTERNAL STANDARDS & GETTING AROUND IN THE CURVE MANAGER

Generation of Calibration Data

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.

10. Click the Save button to close the Peak Table window.

Next, you will set the Verification Deviation Tolerance for the
VERIF_3.RUN example.

11. 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.

12. Select RESULTS—Reintegration List...

The Reintegration List appears.

Reintegration List =]
FRun DH‘ Data File Sample Hame Sample Type Cal. Level Internal Standard
¥ o hatartutarialveal_1.run 200MP Ainalyzis Armount(z)
4 chatartatonialveal_Tarun 120MP Analyzis Arnount(z)
M chstartutonialheal_2run 400MP Analysis Arnount(z)
o chstarstutorialeal_3.run a0.0MP Analysis Arnount(z)
i chstarstutonialcal_4.run 1200 NP Analysis Amount(z)
¥ o hatarututorialanalysis. un 40.0MP Ainalyzis Armaunt(z)
¥ o hatarututonialverif_3 run 80.0MP 3 Amount(s]
. J Calibrati -
Calibration Coefficients —————————————— g:ggﬁ:gm
& |y p New Calib 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.

13. Set the Sample Type for each of the first five data files to
Calibration.
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14. Click in the cell for each file and pull down the drop-down list
box. Click on Calibration.

15. 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.

16. Set the Cal. level for CAL_1.RUN and CAL_1A.RUN to 1,
CAL_2.RUNto 2, CAL_3.RUN to 3, and CAL_4.RUN to 4.
This associates the amounts entered in the Peak Table with
the runs that contain those amounts.

17. 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.

18. 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 below.

Internal Standard Amounts E2
Name of Internal Amount
Standard Standard
n-Monane 100.0000
n-Hexbenzene 200.0000

Update Amounlsl

19. Click on the Save Changes button.

Eancel
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TUTORIAL 7 CALIBRATING WITH INTERNAL STANDARDS & GETTING AROUND IN THE CURVE MANAGER

Generation of Calibration Data

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.

20. 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 E=]
Run DH| Data File Sample Type Cal. Level| Intemal IF_eak e ipli Divisor
il ch\starstutoriahcal_1run Calibration [ 1 Amount(s]
¥ c\statvutoriahcal_lamn  [Calibration [~ ] 1 Bmouni(s) W
o e:hstarvtutanialal_Zrun Calibration = 2 Armourt(s)
¥ chstatiutonahea 3un |Calibration 2 3 Amounlls)
v c:\starstutonialeal_d.run Calibration hd 4 Arnount(s]
4 chstartutonahanalpsis.iun  |Analysis hd Amount(s] 0 1 1
¥ chstatutorialwert_3oun Werification - 3 Lmounis] i 1 1
4 | >
Calibration Coeffici
o R Calculate Results
" Incorporate New Calibrations into Data Set
@ Clear Coefficients at Start of List Save Changes | Cancel |

21. Make sure that the Clear Coefficients at Start of List option is
selected.

22. Click the Calculate Results button.

23. 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.

1. Select EDIT METHOD—Calibration Setup.

2. Click on the Edit/Lock Coefficients button at the bottom of
the window.

The Coefficients window should look like the one shown below.

Coefficients o
He]l_?'::on Peak Name CI;]‘:l:fl;. X3 X2 b4 Intercept ﬂ
1 4526 n-Manane = 0 0 1 i}
2 5673 2-0ctanone B 0 0 33156 0715583
(3| &g 1-Dctancl T 0 0 11855 0085124
4| aw nDecane & 0 0 21992 020482
_5 8473 2 B-dimetphe | 1] 1] 2.233 040246
_6 | £.997 n-Dodecane Ji| o o 24829 080205
e 9.323 2 A-dimetani = 0 0 2.2783 0.34872
8 10013 rrHexbenzens E 0 0 1 i} |
OK Cancel |

3. Click Cancel to return to the Calibration Setup.

4. 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.

5. Click the drop-down menu arrow in the Peak Name box.

6. Click on the name of the second peak (2-Octanone).

90
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TUTORIAL 7 CALIBRATING WITH INTERNAL STANDARDS & GETTING AROUND IN THE CURVE MANAGER

The Calibration Curve

The calibration curve for the selected peak appears in the
Calibration Curve window. The peak's name appears in the title

bar.

i Calibration Curve - 2-Octanone e
Print___ |Plinl &II_..l Egpoll...l Overlay._. | Point Info._. |Qoelﬁcienls...
int_std.mth: ADCB.16.B: 2-Octanone

Internal Standard Analysis Resp. Fact RSD: 42.82%

Curve Type: Linear Corr. Coef (BT 0.977437

Origin: lgnore

W= +3.3156e+000x +7.1593e-001

Replicates 2 1 1 1

P

e 4

3

k

z

g 2

i

§ -

F ]

d. 'n.25 '0.50 'n75 "1.00 '

Amaunt fAmt. Std.

Peak Name: [JApXTEYY S - |  ExactView |

— Origin Curve Fit [ Curve Only Save
 Include % Linear r
¥ Ignore " Quadratic K.Y Cursor HEYEE
 Force ' Cubic e | Cancel |

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.

7. Continue through the list of peaks until you have seen all the
calibration curves.

8. Use the drop-down menu or the keyboard Up/Down arrows
to select each peak.

9. Click the Cancel button to return to the Calibration Setup.
Click Cancel again to return to the Interactive Graphics

window.
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Now you can display the Results Report for any run.

10. 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
Eile Search Fopt Options Help
Bun Hode Verification _!
Peak Measurement: Peak Area
Calculation Type: Internal Standard
Level 3
Tolerance 15.0%
Expected Calculated Standard Eet . Time
Peak Peal Result Result Dew Peak Time Of f=et Area Status
Ho. Hame (9] (] 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 _j
4 n-Decane a0.000 97 283 21.6 n-Nonane 7.505 -0.002 14949 ¥
5 2,6-dimetphe a0.o000 64 459 5.6 n-Nonane 8.472 -0.001 14597
& n-Dodecane a0.000 94 672 £.8 n-Nonane 8.995  -0.002 18526
7 2, 4-dimetani a0.o000 86 069 7.6 n-Hexbenzene 9.322 -0.001 14256
8 n-Hexbenzene Ko 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: -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

11. Close the Results window.
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TUTORIAL 7 CALIBRATING WITH INTERNAL STANDARDS & GETTING AROUND IN THE CURVE MANAGER

Using the Calibration Curve Options (Curve Manager)

12. 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
Run Hode : Analysis _I
Pesk Messurement: Peak Aresa
Calculation Type: Internal Standard
Standard Ret Tine Width
Peak Peak Result Peak Tine Dffset Area Sep 1.2 Status
Ha Fane 0 Wane {min)  (min) (counts) Code (sec) Codes
1 n-Honane INT STD n-Honane 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 _J
5 2. e-dimetphe 46.3648 n-Nonane 8.463 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-Hexbenzens 10.843 -0.012 9349 EBE 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.

13. 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.

1. Select RESULTS—Reintegration List...

2. Change the Sample Type of VERIF_3.RUN to Calibration
and the Cal. Level to 3.
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3. Deselect the Run DH check boxes for all data files except

VERIF_3.RUN.

4. Select the “Incorporate New Calibrations into Data Set”

option and press Calculate Results.

Reintegration List M= =

Run DH ‘ Data File Sample Name Sample Type Cal. Level| Intemnal Standard

[m _ c:hstarstutonialheal_1.run 20.0NP Calibration = 1 Amount(z]

[ _ c:hatarstutariabeal_1a.wun 120NP Calibration = 1 Arnount(s]

0 = cohstarshutonialeal 2 run A00ONP Calibration [ 2 Arnount(z]

[H = c:hstarsbutoniaheal_3.run B0.ONP Calibration = 3 Arnount(s]

0 _ c:hstarstutarialeal_d.run 1200MP Calibration - 4 Arnaunt(z]

B _ c:hstarstutorialanalysis. n 40.0NP Analysis - Armount(s]

0 i c:hstarsbutarialwverf_3.un B0.0NP |Calib|ation - 3 Arnount(z]
| »

@y porate New Calibrati into Data Set

Calibration Coefficients
’71" Clear Coefficients at Start of List

Save Changes |

Lalculate Results

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.

5. Select RESULTS—View Calibration Curves... to view the
added data point. Display the curve for peak 9, n-Tridecane.
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TUTORIAL 7 CALIBRATING WITH INTERNAL STANDARDS & GETTING AROUND IN THE CURVE MANAGER
Using the Calibration Curve Options (Curve Manager)

6. 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.

i Calibration Curve - n-Tridecane

FPrint__. | Print All__. | Export... I Werlay: I Point Info... | LCoefficients._..
Replicates 2 1 2 1
1.78
P ek
e 1.50
]
i 1.25
&
i 1.00
F
o7
i
0.50
P
5
0.25
&
t 0.00
d. T T T T T T
0.1 2 0. 0.4 0.4 0.6
Arnount f Amt. Std.
Peak Name: | g9 [ Tridecane j| Exact Yiew |
— Origin Curve Fit e |
" Include % Linear FxyC F:‘_
= lgnore  Quadratic -L Lursor $I
 Force " Cubic K Y.. Cancel |

Origin

” Include
* Ignore
" Force

Overlay Curve 1

overy, K

Owverlay Curve 2

Curve Fit Origin

" Linear  Include
¥ Quadratic % |gnore
€ Cubic " Force

Curve Fit

Save 1
" Linear _l
" Quadratic M
o Cancel |

7. Choose to save the first fit by clicking on Save 1.

8. 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.
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9. 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 figure below.

i Calibration Curve - n-Tridecane b

print_ | Print AlL_| | Export_ |
Replicates 2
1.75
P
E 1.50
a
- 1.25
S
i 1.00
z
o
I
. )
5 @
R
3 X=0.165246
td 0.00 v=0.815329
0.1 .2 'n.3 'n.4 'n.5 06
Amaount f Amt. Std.
Peak Name: | 9 [ Tridecane j| Exact Yiew |
r Origin ——— Curve Fit [¥ Curve Only Save |
 Include  Linear FIRY C =
@ Ignore * Quadratic -1 Lursor $I
" Force " Cubic b | Cancel |
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TUTORIAL 7 CALIBRATING WITH INTERNAL STANDARDS & GETTING AROUND IN THE CURVE MANAGER
Using the Calibration Curve Options (Curve Manager)

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 Curve - n-Tridecane

Print__. | Print All_.. | Export. .. | FPoint Info... | Coefficients.._
Replicates 1 1
o 1.7 ® =
e 1
a @
k 1
g 1.4
i
z 1.3 O]
]

1.2
i
1.1

P
5 1.0
5 0.4 @ X=0.226004
i Y=1.00104

Full Scale T T T T T
I 0.z 0.3 0.4 0.A 0.6

Previous Amount/ Amt. Std.
Peak Hame: | 9 n-Tridecane j| Exact Yiew I

Ornigin——— Curve Fit [V Curve Dnly Save

~ Include ' Linear XY C =
@ Ignore % Quadratic -1 Lursor —_eveﬂ
| C Force " Cubic He-rY.. I Cancel I

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.

10. Click on the Full Scale button that appeared after you
zoomed (see the lower left corner of the plot area in the
figure above).

11. 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. F Amt. Std. [X] PS5 7 PS5 5td. [Y]

||1_19521 |

[Falculate I Cancel |
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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.

12. Choose Cancel after you are done and deselect the Curve
Only box to show the header information.

13. Double-click on any point on the curve. The Point Info
window appears. See the figure below.

You may also access this window by clicking on the Point Info
button above the displayed curve.

i Calibration Curve - n-Tridecane %

Print___ |Plinl gll_..l Egpml._.l Overlay. .. | EomtInfo... Igoeﬂicienls...
int_std.mth: ADCB.16.8: n-Tridecane

Internal Standard Analysis Resp. Fact. RSD: 46.95%

Curve Type: Guadratic (Edited) Caorr. Coef(R%: 0.966934

Origin: lgnore

y= -2.8077e+000:F +4.1550e+000x +2.0540e-001

Replicates 2 1 2 1

o 1.75 =

e 1.50

|

K 1.25

B qm

F

e 07s

i 0.50

5 0.25

£ 0.00

A '0.1 n2 0.3 0.4 0.5 o)
Previous _| Amount /At St

Peak Name: | 9. n-Tridecane j| Exact View |

— Origin Curve Fit ™ Curve Only Save
 Include  Linear r - _———
= Ignore & Quadratic XY Cursor (|
 Force ' Cubic R | Cancel |

X

Select Point
|VLeveI: 2 =

Replicate: ’1_‘i| Mext

Pleviousl 1 replicates at level

[Exclude Selected Point from Calculation;

0K

File: c:\starstutorialhcal_2.run

Amount: 40.0000 Peak Size: 8703 Deviation: -4.73% |

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.
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TUTORIAL 7 CALIBRATING WITH INTERNAL STANDARDS & GETTING AROUND IN THE CURVE MANAGER
Using the Calibration Curve Options (Curve Manager)

14. 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.

+ Calibration Curve - n-Tridecane b

Print___ I Print ﬁll...l Ezxport_.. I Dverlay... I Pomt Info.._ Igoeﬂicienls...
int_std.mth: ADCB.16.8: n-Tridecane
Internal Standard Analysis Resp. Fact. RSD: 49.23%
Curve Type: Quadratic (Edited) Carr. Coef.(F=: 0986668
Qrigin: lgnore
y= -1.8608e+000:F +3.2758e+000x +2.6756=-001
Replicates ] 1 2 1
1.78 - =% -
E 1m0
a fr]
k 1.25 =
B qm
z
[ 0.75
i 0.50 2
E oasp”
F 0.00
a 0.1 0.2 e 'n.4 05 6
Previous _| Amaunt ] Arnt. St
Peak Name: | 9. n-Tridecane j| Exact View |
~Ongin—— Curve Fit Save
" Include ' Linear %y G R_
& Ignore % Quadratic -L Lursor | el
" Force ' Cubic X< Y. | Cancel |
+ Point Info
Select Point
(Level: ’3_‘i| Replicate: IZ_‘iI Mext Pleviousl 2 replicates at level
¥ Exclude Selected Point from Calculation: 0K
File: c:\star\ ial\vverif_3.run
Amount: 80.0000 Peak Size: 16739 Deviation: 17.52% |

15. Deselect the Exclude Selected Point from Calculation check
box and close the Point Info window by clicking on OK.

16. Click on the Coefficients button. In the Calibration Curve
window, change one of the coefficients by a small amount.

i Coefficients
0.000000e+000 X -2.807667e+000 X 4.155014e+000 X 2.053963e-001

|| -2 807667e+000 || 4_155014e+000 ||2.I]53933e-l]l]1 |

Hestore | [verlay | Save Cancel |

Data Handling Tutorials 99



17. Click on the Overlay button 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.

i Calibration Curve - n-Tridecane
Print._.. |Flinl AII...l Emmrl...l Dverlay... | Point Info.__ |Quelfi|:ienls...

int_std.rmth: ADCB.16.8: n-Tridecane
Internal Standard Analysis

Cutve Type: Guadratic (Edited) Cotr. Coef (R
Crigin: lgnore

Y= -2.8077e+000: +4.1550e+000x% +2.0540e-001

Cutve Type: Guadratic (Edited) Cotr. Coef(R3:

Origin: lgnore

Resp. Fact. RED: 46.95%

096335

096G5TT

Y= -2.8077e+000: +4 4550e+000x +2.0540e-001 (Edited)
Replicates 2 1

178
E 150

1.25
1.00

2
c
]

0.00 :

0.3 e
Amount f Amt. Std.

&0 GIm - R
=
%
G
v

Origin——— Curve Fit
© Include  Linear

© Force € Cubic 2esv. |

04 0.8

Cancel

Pea e R ] Cooorvor |
[ Curve Only LI
& Ignore & Quadratic [T %.X Cursor Bevert I

18. Close the Curve Manager.

19. Close Interactive Graphics and do not save changes to

either the method or the data file.
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Appendix A Notes on Printing

The Report Method

Only prints when
performing recalculations
or print actions from
System Control. Use this
to avoid automated
injection delays due to

Section Report formatting parameters are specified in the Report
section of the Method. The Report Method section is a postrun
application section and applies to a specific detector channel.
You create a Report Method section for each channel of each
detector for which you wish to generate a report.

The Report Method section contains four editing windows

one is described.

{4 Method Builder - [print.mth]

Dflle Edit Wiew Window Help

I[=] E3
==l

E = E RN R RS

2l &l2]

= o)

JrRsE]

print.mth
-- Method Motes

=3 ADC Board - Address 16
=1-{%% ADC Board Contral

printer problems.

Creates an ASCII file
containing the results
report. The file is named
the same as the Data File
with the “TXT” extension.

Check this box if you using
any of the Excel Macros
contained in the Advanced
Applications software.

Set Conditiors
D ata Acquisition
arinel A=f

ata Handling

Peak Tahls
alibration Setup
‘erification Setup
-l Time Events Table
E--@ Standard Reparts

Ch|

N

o Integration Parameters

i Results Format
: Chromatogram Foimat
: Calibration Block Regfhrt For

|

Ready

Piint Copies |1_j

i~ Single Run Repart

Title: |
¥ Print Chromatagram

Tv| Print Rgsults

I, Suppress Printout on Injections

T Convert Results to ASCI

- Calibration Block Report:

Report printed from a S ample/RecalcList in

I™ Erint Beport
™ Convert Report to 45l

Thesze parameters affect the Calibration Block

Sustem Contral uging the "Print Calib" action

1=
[ T

. Each
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Automated Printed Report Generation

When this item is not Suspend Autamatiaon
checked, report printing is Resume Sutamatian

disabled. ASCII file
generation is still

performed if specified in

the Report Method
section.

Once you have added Report sections to your Method,
automated printed reports can be generated from System
Control after each injection, after recalculations, or by the use of
the Print action in the Sequence window.

File Edit Inect =Gl Becalculate  Instument SWindoves
i%l[iql Bl:ul:u. Eegfn Samplelizk Ifﬂl
L= — —— | Hagin SeuEncs ==l
Begin At Selected Samplelizt Line..
Begin Af Selected Sequence Line,..

Stop Sutamation

Rezet Modules

v Enable Automated Printing

You may choose to disable automated Report printing during the
course of an automated sequence of injections or recalculations.
You can do this by disabling automated printing from the
Automation menu in the Instrument window.

Disabling automated printing is analogous to disconnecting the
printer—automation continues but no reports are printed. This is
useful if you are about to run out of printer paper but do not wish
to suspend automation, or if you have more than one Instrument
printing to the same printer and you wish to avoid possible
interleaving of reports.
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APPENDIX A NOTES ON PRINTING
Automated Printing to Multiple Printers

Automated Printing to Multiple Printers

If you are running automation on more than one instrument, you
may wish to designate a separate printer for each instrument to
avoid interleaving of reports. Pull down the File menu in System

Control (or any Star Workstation application).

System Control - Yanan Star #1 - No
File WG

Agtivate Method...

W plEad dsetie b ethed fom Modiles.

Inject  Automation  Becalculate

Mew SampleList...
Open SampleList. .

Mew RecalcList...
Open Recalclist ..

Mew Sequencelist...
Open Sequencelist...

Erirt /

Printer Setup...

v Remember Lazt Open Filez

E zit

The Star Printer Setup dialog box is displayed.

This printer is used when
you print documents from
any Star Workstation

Star Printer Setup E3

r Default Star Printer

Used by all 5tar Workstation applications For interactive
printing.

L Select Printer
Setup.

application interactively. HF Lazer)et 11151 on WWw's_devhprintg_2 | Change... |
r Instrument Printers I
i o Changes
Uszed during automated printing by Spstem Control. / the printer
and sets
Instrument 1- |HF' Laszerlet [115i on \Ww's_devhprintg_2 printer
) options.
These printers are used 2 |Okidata on LPT1: P
during automated report
generation from System ent 3: [HP Laserjet 4 on LPT2.
Control. - -
Instrument 4: |HF' Lagerlet [115i on WWw's_devhprintg_2
1].4 Cancel |
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Batch Report Printing without Recalculating

When you perform batch recalculations in System Control,
reports are automatically generated using the Report parameters
in the active Method. You may wish to print reports for a batch
of Data Files without recalculating them.

Batch Printing in System Control

Display the active Sequence from the Windows menu in the
Instrument window.

Specify a SampleLog containing the names of the
Data Files for which you wish to generate reports.

i Sequencelist: dave.seq

Action | Method \ Sample/RecalcList
1 Print :hatarny methad. mth o hstarmysample list. smp &l
. . . Insert
Specify a Print action. | ‘? Ll
I FEEE Delete |
ot
bt
L
Specify a Method containing bl __
’ Browse...
the Report sections that you 3
wish to apply. | 1*;]
4] | ¥
Beain | Suspend | Besume |

Batch Printing with Batch Report

You may print reports for a set of Data Files without using
System Control. Run the Batch Report application from the
Varian Star 4.5 group in the Program Manager (Window 3.11) or
the Programs folder (Windows 95 Start button). The Batch
Report window is displayed.
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APPENDIX A NOTES ON PRINTING
Batch Printing with Batch Report

i Batch Report <idle>

Current Job:  <idle>

Job Queue

I B

Status Messages

FPause

Resume |

Use the Windows
File Manager or
Explorer to drag
and drop Data
Files into the
Batch Report
window.

Reports are printed using the formatting options stored in the
Method last used to process the Data Files.
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