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Chapter 1

Foreword

1.1 Contact Information

Chromaleont S.r.1.

Via Industriale 143, I-98123, Messina, Italy
Tel.: +39-3392620612; Fax: +39-090-358220
e-mail: chromaleont@chromaleont.it

Web site: www.chromaleont.it

1.2 Legal Information

1.2.1 Copyright

Copyright Chromaleont S.r.l. 2009-2010. All rights are reserved, including those
to reproduce this publication or parts thereof in any form, without the express

permission of Chromaleont S.r.l.

Information in this publication is subjected to change without notice and does not

represent a commitment on the part of the vendor.

Any error or omission which may have occurred in this publication will be corrected
as soon as possible, but not necessary immediately upon detection.

Chromaleont makes no claims or warranty concerning the influence of the appli-
cation of this publication on the operation of the machine.

Note that Chromaleont does not have any obligation concerning the effects result-
ing from the application of the contents of this manual.
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1.2.2 Warranty

Chromaleont provides for this product the warranty described in the following
paragraphs.

1.2.2.1 Period

Please contact Chromaleont at chromaleont@chromaleont.it for information about
the period of this warranty.

1.2.2.2 Description

If a product/part failure occurs for reasons attributable to Chromaleont during
the warranty period, Chromaleont will repair or replace the product/part free of
charge. However, in the case of products which are usually available on the market
only for a short time, such as personal computers and their peripherals/parts,
Chromaleont may not be able to provide identical replacement products.

1.2.2.3 Exceptions

Failures caused by the following are excluded from the warranty, even if they occur
during the warranty period.

1. Improper product handling.

2. Repairs or modifications performed by parties other than Chromaleont or
Chromaleont designated companies.

3. Product use in combination with hardware or software other than that des-
ignated by Chromaleont.

4. Computer viruses leading to device failures and damage to data and software,
including the product’s basic software.

5. Power failures leading to device failures and damage to data and software,
including the product’s basic software.

6. Turning OFF the product without following the proper shutdown procedure
leading to device failures and damage to data and software, including the
product’s basic software.
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7. Reasons unrelated to the product itself.

8. Product use in harsh environments, such as those subject to high tempera-
tures or humidity levels, corrosive gases, or strong vibrations.

9. Fires, earthquakes, or any other act of nature, contamination by radioactive
or hazardous substances, or any other force major event, including wars,
riots, and crimes.

10. Product movement or transportation after installation.

11. Consumable items (Recording media such as floppy disks and CD-ROMs are
included).

1.3 Introduction

1.3.1 Outline of the Software
Congratulations on your purchase of the Chromaleont C'hromse e GCxGC/MS
& LCxGC/MS version for Shimadzu GCMSsolution and GCsolution.

Chrom®?er¢  workstation software is designed for wvisualizing, processing, and re-
porting on data obtained by Two-Dimensional Chromatography.

A license and USB Bluetooth Key is required for execution. A trial version, with
60 days soft-key license, is also available at no charge.

The software and the documentation are released with different license types, listed
in the next Section. License types refer to the types of data files that the software
can analyze, namely:

e data files in proprietary format, generated by various kinds of Shimadzu
instruments;

e data files in open format (AIA/ANDI).

There is also a general purpose license type which includes all the other ones.

1.3.1.1 License types

Presently the following license types are provided:
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1. GCxGC/MS & LCxGC/MS version for Shimadzu GCMSsolution and GC-

solution
2. LCxLC version for Shimadzu LCsolution
3. LCxLC version for Shimadzu LCMSsolution and LCsolution
4. Text and NetCDF Version
5. Text and NetCDF Version with NIST Spectra Search

6. All Features Version

The present Manual is specific for GCxGC/MS & LCxGC/MS ver-
sion for Shimadzu GCMSsolution and GCsolutionlicense type. Manuals
relative to other licenses may be furnished on demand.

1.3.2 Outline of the Manual
1.3.2.1 Prerequisites

Please read this Instruction Manual carefully before using the product and operate
the product in accordance with the instruction given thereby. Keep this instruction
manual for future reference.

This Instruction material was written with the assumption that the reader has
some knowledge of MS-Windows. For information on the names and terminology
associated with MS-Windows, please refer to the MS-Windows user documenta-
tion. If you are using MS-Windows for the first time, please read the MS-Windows
user documentation prior to reading this Help material.

1.3.2.2 Structure

The Manual can be considered as consisting of four parts:

1. the first part is a general introduction and includes the Chapters 1-3;

2. the second part is an analytical description of all parts of the Graphical User
Interface (the Menu and the three Main Panels); it includes Chapters from
4to T,

3. the third part is a detailed description of the main routine operations: namely,
Qualitative and Quantitative Analysis; it includes Chapters 8 and 9;
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4. the fourth part is a description of various advanced operations; it includes
Chapter 10.

1.3.2.3 How to use this Manual

We recommend that the user carefully read the following “key” chapters:

e Chapter 3 (Overview): this gives an essential introduction to the main con-
cepts and terminology;

e Chapter 8 (Qualitative Analysis): this describes step by step the most com-
mon usage of the software;

e Chapter 9 (Quantitative Analysis): the same as before, for users which will
use the software for quantitation.

All others chapters may be used as reference: that is, they do not need to be read
sequentially, but more profitably consulted upon the frequent references from the
aforementioned key Chapters.

1.3.2.4 How to understand the Figures

The Figures reproduce screen shots (or parts of them) taken during software op-
erations.

Figures have the main function of supporting the user to better interpret
the contents of the written text, and to avoid misunderstandings about
the use of the graphical objects.

They do not always represent an exact reproduction of software behaviour, since
this is affected by to many factors (like license types and choice of sample data
files). In same cases, where the type of license makes the difference, the Figures
refers to that very license; in other cases, when the Figure is just used to explain
an operation not depending on any particular license, the Figure may contain
references to a license different from that to which the manual refers.
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Chapter 2

Installation and Startup

2.1 Installing the software

The Chrom?®™¢ 1is a Java application: this means that it may run under any
operating system, provided that a suitable Java Virtual Machine is installed on
ith,

Before installing the C'hrom?®?e™® software verify that a recent Java Runtime

Environment (version 1.6 or later) is installed. For free download, visit the site
http://www.java.com.

The install disk is provided as a CD-ROM. To install the C'hrom?®* ¢ software,
insert the CD-ROM into the driver. The disk contains a bootstrap installation.

The installation procedure is a very straightforward, very similar to the most
common installation procedures. The user should navigate among various dialog
boxes, answering to very simple questions.

In the following steps, an outline of the installation procedure is reported. The
various windows make a sequence that may be navigated in both directions: at
any time it is possible to go back to correct some parameter, but normally the user
advances through a series of Next commands.

1. The first window is a Prerequisite window: it warns the user about some
hardware requirements. If the requirements are satisfied, select Yes to con-
tinue with the installation.

!The compatibility dopes not apply to some components which provide the interaction with
the instrumentation software, which are only compliant with Microsoft Windows systems.
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10.

The next window is a Welcome window; no answer is required; select Next
to continue.

The next window informs the user about the installed Java Environment; no
answer is required; select Next to continue.

The next window informs the user about the installed Java Environment;
select Next to continue.

The next windows is Select Destination Location. The software suggests as
default the folder ChromSquare in the C: root disk. It is recommended not
to change the default folder. Select Next to continue.

The next windows is Select Start Menu Folder. The software suggests as
default the folder ChromSquare. It is recommended not to change the default
value. Select Next to continue.

The next windows is Select Additional Tasks. The software asks for creating
a desktop icon. It is recommended to check the box. Select Next to continue.

Note. The installation procedure creates a second ChromSquare icon, la-
beled Debug Mode, in the Program Group (this second icon is not displayed
on the desktop); the icon allows to run the application displaying an infor-
mative window, called Java Console (see See Section 3.4). The Java Console
may be useful to detect errors; it does not affect the software performance
(only in some cases it can run a little slowly).

Normally the user should not use this second icon, except when requested
from the Technical Assistance; anyway, running in Debug Mode does not do
any harm, and the Java Console can be closed at any moment.

The next windows is Ready to Install. This is a final review of the previ-
ous steps, before proceeding with the very installation. Select Install to
continue.

The Installing window is then displayed, showing a progress bar which lasts
for some instants; at the end the window will close automatically.

The installation procedure terminates asking the user for some optional in-
stallations.

e The first one concerns the installation of a set of sample files; sample
files are specific for the license purchased. Answer Yes if this is the
first installation or an upgrade of a previous installation: sample files
are very useful for testing the software before real use and they do not
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require too much disk space; answer No if you are just re-installing the
software starting from the same media; in case of doubt, answer Yes.

The installation of sample files is accomplished through a Command
Prompt window, that appears and disappears in few seconds, except in
the case that other sample files are found: in this case the Command
Prompt window will ask if you want to overwrite existing sample files;
even in this case, answer Yes.

At the end, a message will inform the user about the folder used for the
sample files installation.

e The second optional installation concerns the manual files; manual files
are specific for the license purchased. Answer Yes if this is the first
installation or an upgrade of the software: manual files may change
between different releases of the software; answer No only if you are re-
installing the software starting from the same media; in case of doubt,
answer Yes.

The installation of manual files is accomplished through a Command
Prompt window, that appears and disappears in few seconds, except in
the case that other manual files are found: in this case the Command
Prompt window will ask if you want to overwrite existing manual files;
even in this case, answer Yes.

At the end, a message will inform the user about the folder used for the
manual files installation.

Note: the windows about the optional installations are shown only if the
installation package contains the samples or manual files; if you are installing
an upgrade of the software, it is possible that these files are not present, and
the corresponding windows are not shown.

11. The last window (Completing the ChromSquare Setup Wizard) terminates
the installation procedure. If you want to launch immediately the program,
tick the appropriate check box and then the Finish button.

2.2 Uninstalling the software

There is no specific uninstall procedure of the software: just use the standard
Windows uninstall facility, as follows:

e From the Windows Start menu, choose Settings;
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e then click Control Panel;
e double click the Add/Remove Programs icon;
e select ChromSquare;

e choose Remove.

The procedure may slightly vary according to the different Windows versions and
languages.

2.3 Starting ChromSquare software

To execute Chrom?®* ¢ | use the desktop icon or the corresponding item of the

X

Start menu (see Figure 2.1).

Chromb5gqus.

Figure 2.1: The Chromsquare desktop icon

A splash screen containing information about the software and its producer is
shown during the few seconds required to load the application software.

The splash screen is shown in the Figure 2.2.
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A

via Industriale 143, Messina (ltaly), 1-98123

Chromaleont s.r.l.

Figure 2.2: The Chromsquare initial splash screen
2.4 Registering the License

2.4.1 License policy

Chroms?ere  software always requires a license: this may be a reqular license or
a demo license:

e regular licenses are based on an hardware device (Bluetooth Adapter key, or
simply “BT” key );

e demo licenses are based on an expiration date.

In both cases:

e any license is supplied together with an activation code, that is a sequence
of 32 hexadecimal digits?.

e licenses (both regular and demo ones) are provided in different license types.
Types are relative to a particular set of instruments. See the Section 1.3.1.1
for a list of the available types.

The first time that the software is executed, it asks the user to enter the activation
code; in the case of demo license, it also asks for the expiration date.

2Hexadecimal digits are the 10 digits from 0 to 9 and the 6 characters from A to F.
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If the data entered are correct, they are saved internally (so that they are non
longer required the next time the software is executed) and the software session
can start.

If they are not correct, the software will be terminated.

2.4.2 License management

When the software starts, it performs the following operations:

1. Before all, it checks if a BT key is present:
e if it is present, the software assumes that this is a case of a reqular
license;
e if it is not present, the software assumes that this is a case of a demo

license.

2. A window is then displayed, showing the Software License Agreement and
some fields to be compiled by the user:

e The Activation Code, that the user had received together with the soft-
ware CDj; it may be entered manually (beware of entering exactly 32
hexadecimal digits), or may be copied and pasted if the license had been
provided though an electronic medium.

e The License Type, to be chosen through the Combo Box.

e In the case of demo license, also the Expiration Date (in the format
YYYY.MM.DD) should be entered.

Figure 2.3 shows the Software License Agreement window in the Normal License
case.

Figure 2.4 shows the Software License Agreement window in the Demo License
case.
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Enter License code

CHROMALEONT SOFTWARE LICENSE
AGREEMENT

The present document is o be considered a legal agreement between vourself
denominated from now as "user”) and Chromaleont. The seal on this packet should ——

not be broken before reading the license agreement reported below. If vou disagree

with any terms of the agreement. do not break the seal and promptly refurn this

packet (including packaging). Upon return vou will receive a full refund.

Grant of License-uses permitted

1) Chromaleont grants to the user the right to copy the software program named as
“ChromSquare” from now as "Program"), enclosed in the CD-ROM container, onto
a single computer and the right for the user (and others) to make use of that copy of
the Program on a single computer

2) The user is allowed to relocate the Program permanently. This, as long as the
user does not withhold any copies and that the receiver acknowledges all terms of
this agreement.

Convricht Staf, t- The nwner of the Program iz Chromaleont The Prooram iz

You have a Bluetooth device. Bluetooth licence will be used.

Code 7947E087AG4A2078D931CO062EDB3014

License Type GCxGC/MS hd
Cancel

Figure 2.3: Enter License Code window for Normal License
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Enter, License code

CHROMALEONT SOFTWARE LICENSE
AGREEMENT

The present document is to he considered a legal agreement between yourself

(denominated from now as "“user’™) and Chromaleont. The seal on this packet should

not be broken before reading the license agreement reported below. [f you disagree

with any terme of the agresment, do not break the seal and promptly return this
aclet (including paclkaging. Upon return wou will receive a full refund.

Grant of License-uses permitted

1) Chromaleont grants to the user the right to copy the software program named as
"ChromBquare” from now as “Frogram™), enclosed in the CD-ROM container, onto a
single computer and the right for the user (and others) to male use of that copy of
the Program on a single computer

2) The user is allowed to relocate the Program permanently. Thiz, as long as the user
does not withhold any copies and that the recefver acknowledges all terms of this
agreement.

Copyright Statement: The owner of the Program is Chromaleont The Program is v
No Bluetooth device found. A temporary license will be used.

Code
License Type E=ES | E:xpiration Date (YyyY.MM.0D)

Figure 2.4: Enter License Code window for Demo License
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Chapter 3

Chrom449Te Overview

3.1 General Terminology and Concepts

This chapter introduces some terms thoroughly used by the software and in the
manual text. Even if these terms should be already familiar to the software users
in the field of bi-dimensional chromatography, it is important to specify exactly
their meaning, since there are some subtle differences that must be cleared, to
avoid misunderstanding of some descriptions.

3.1.1 Chromatogram

With this term we mean the data coming from chromatographic instrumentation;
since data are normally recorded on files, the term chromatogram is used both for
data loaded in memory and for files containing these data (more accurately, one
should speak of chromatographic data and chromatographic files: for brevity, often
we simply speak of chromatograms).

Chromatogram is basically a sequence of data, each datum being a couple of
numeric values, corresponding to time and absorbance.

In bi-dimensional chromatography, chromatograms are acquired through a cou-
ple of instruments; the resulting data are normally recorded on a unique chro-
matogram. The overall chromatogram is then split into many slices, called mod-
ulations, according to a parameter called modulation period (in some case the
original chromatogram corresponds to a set of files, each file corresponding to a
single modulation: in these case, the overall chromatogram is build by the software
joining together the single modulations).
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In bi-dimensional chromatography, chromatograms are represented as bi-dimensional
Maps.

3.1.2 Chromatographic Map

A Chromatographic Map is a bi-dimensional representation of a chromatogram,
according to the following criteria:

e Horizontal Axis is a counter which represents the modulation number; this
is equivalent to a time axis which measures the total time;

e Vertical Axis is a time axis which measures the modulation time, that is the
time elapsed from the beginning of each modulation;

e Colors are used to represent the value of the absorbance at a given point;
the relation between Colors and absorbance is ruled by a Color map, that
can be configured by the user.

The Chromatographic Map is defined on a rectangular mesh of discrete points.

If the points are too much separated (this is frequent, especially in zoomed visual-
ization) the graphic result is a set colored rectangles, resembling a pixel map too
much enlarged. For a better visualization it is possible to perform an interpola-
tion, that calculates a color value at each pixel point of the screen (and not only
at the points of the mesh); in this way the result is a “smoothed” continuous map
of colors.

3.1.3 Integration

Integration is the calculation process which analyzes the Chromatogram in order
to recognize and identify Peaks (see 3.1.4) and Blobs (see 3.1.5):

e Recognize means to find the Blob contours on the map. Recognition is geo-
metrical analysis of the chromatogram map, that can be tuned on the basis
of some parameters.

e Identify means to assign an identity (that is a name) to a recognized Blob.
Identification is a process that is generally carried on manually by the user,
which selects the Blobs with the mouse on the map and assign them a name;
GCMSSolution license allows to perform an automatic identification; auto-
matic identification is executed through calls to GCMSSolution software.
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3.1.4 Peaks

A Peak is the basic object of any kind of chromatography: peaks are a significant
variation of the absorbance signal along modulation time; we have a Peak when it
is possible to recognize a maximum point (Peak Top), a Beginning Point, and an
End Point.

3.1.5 Blobs

A Blob is a close geometrical figure, obtained by joining together the beginning
and the end points of the same Peak in adjacent modulations.

Due to the discrete nature of Chromatogram data, Blobs figures are close polygons.

In C'hrom?®?c  Blobs are data structures which contain various information, both
geometrical and analytical.

3.1.5.1 Blobs: geometrical data

Geometrical data are defined when the Blob is recognized. They include:

e The description of the Top of the Blob (that is the point of the Blob having
the mazimum intensity; it corresponds to maximum of all Tops of the Peaks
included in the Blob). The Top Blob is identified by:

— the Top Modulation Index (that is the counter of the modulation cor-
responding to the Top);

— the Top Time Index (that is the counter of the chromatographic point
corresponding to the Top);

— the Total Retention Time (also called TtR), that is the retention time
of the chromatographic point corresponding to the Top;

— the Second Retention Time (also Called 2tR), that is the retention time
of the chromatographic point corresponding to the Top measured along
the modulation, i.e, the second dimension;

— the Blob Index: this is an integer number which unequivocally identify
the Blob, through a special combination of the Top Modulation Index
and Top Time Index; the Index is useful in the various calculations, since
it avoids the uncertainty arising from the approximations of decimal
numbers.
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e The description of the limits of the Blob in the two directions:
— the First Modulation and the Last Modulation: two integer numbers
which give the extent of the Blob along the First Dimension;

— the Top Modulation Start and the Top Modulation End: two integer
numbers which give the extent of the Blob along the Second Dimension
(that is the first and last chromatographic points of the Blob measured
along the modulation passing for the Top);

e the Area of the Blob, that is the area of the corresponding polygon.

3.1.5.2 Blobs: analytical data

Analytical data are computed, and stored in the Blob data structure, as the various
calculation steps are executed.

e After the completion of the recognition of all Blobs (Integration), the software
can compute the Area percent of any single Blob.

e During the identification process, a Blob ID (see next Section) may be as-
signed to the Blobs (some Blobs could be remain unidentified and classified
as “unknown”). To each identified Blobs, an ID and a Name are assigned.

e At the end of the identification process, the Blobs Grouping becomes possi-
ble: all Blobs which share the same Blob ID can be treated as single entities,
named Groups. A series of new values (sum of the areas, other percentages
with various normalizations) can now be computed.

o After the Quantitative Analysis, concentrations can be computed and stored
in the Blob data structure.

e In the case of Spectral Search with LRI computation, the relative data are
stored in the Blob data structure as well.

See the section 7.6.1 for other details and samples of the Blob data structure,

3.1.6 Blob IDs

A Blob ID is the identification of a Blob or of a group of adjacent Blobs: assigning
a Blob ID means to assign a name to a region of the chromatogram map.

Blob ID is a data structure containing 3 elements:
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e the Name, that is name of the chemical compound(s) corresponding to the
region; note that names may be very long character string;

e the ID, that is an integer number, a sort of abbreviation used for easier
reference when more chromatograms are compared among them (like in the
calibration process);

e the Region, that is the geometrical description of the polygonal area.

The user can directly set and modify the first two items (IDs and names) through
the Method Panel (see chapter xxx). Regions are set through a graphical proce-
dure, described in chapter xxx.

3.1.7 Blobs vs. Blob IDs

It is important to highlight the difference between Blob and Blob ID:

e Blobs are single objects, belonging to a chromatogram; Blobs are stored in
the ChromSquare Result File (xxx).

e Blob IDs are analytical information, stored in a Method.

e In the first instance, Integration finds all the Blobs of a chromatogram; Blob
IDs are unknown at this time.

e In the second instance, a Method (containing Blob IDs description) can be
applied; after this step, some Blobs are identified, and a Blob ID is assigned
to them.

3.1.8 Methods

A Method is a set of information that are used by the integration process.

A Method contains three kinds of information:

e parameters, that are used for Blobs recognition (see xxx for details);
e a list of Blob identifiers (called also Blob IDs, see 3.1.6);

e an optional Region of Interest (also called ROI);

Methods can be saved and loaded to/from special files, called Method Files (see
XXX).
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3.1.9 Units

Time is always represented internally in minutes; tables and graphs also show time
in minutes, except in the particular cases, where time is represented in seconds.

Absorbance is normally represented in micro Volts, except in the particular cases,
where absorbance is represented in milliVolts. Anyway please refer of the man-
ual of the software that generated the data file that has been imported, since
ChromSquare uses the same unit as it is defined in the original file.

3.2 Chrom?*¢ Graphical User Interface

The Chrom?®e¢  Graphical User Interface consists of a Main Window and many
secondary windows. It is important to know the exact names of these windows, in
order to easily understand the description reported in the manual.

In this manual, the windows names and other objects of the Graphical
User Interface (menu items, toolbar icons, etc.) are represented with
a monospaced font, that is the font used for the present paragraph.

The Chrom?®?e¢  Main Window is represented in Fig. 3.1. It includes - together
with the usual Windows tool bars, like the Menu Bar and the upper Tool Bar -
an important feature, called ChromSquare Side Bar, placed in the left side of the
main window. This bar contains some large icons (presently 3, but others could
be added in future releases); each icon behaves as a button which lets the user to
switch among different panels: the Schedule Panel, the Chromatogram Panel,
the Method Panel.

In other words, the contents of the main window varies according to the Panel
selected: in each moment the user can easily shift from one panel to another,
without opening and closing specific windows.

The following table summarizes the list of items reported in Fig. 3.1.
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Add a File to the Schedule]|

Remove a File from the Schedule |
isplay selected File]
ove Up and Down selected File |
[ Toolbar

1" ChromSquare - License 1L.Cxd C/MS
File Method Schale Optidd Actior Taoks 7

™
(c)
=

bl T J
-1 1 7 b curent methodinons

(3D

Flename

: . Save Schedule
Se eci):;cle\R ¢ Open Schedule

New Schedule

Select Chromatogram
Panel

Select Method Panel

Method

Figure 3.1: Chrom?®™%¢ Main Window
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Name Function

Title Bar The Title Bar displays the program name, the license
type, and the name of the chromatogram file currently
loaded.

Menu Bar The Menu Bar represents the main access to all com-

mands and options of the software: it contains all the
operations for loading and saving files and workspaces,
editing reports, viewing and saving images, switch on
and off various graphical features and interpolation op-
tions.

Tool Bar Frequently used commands are assigned to the buttons
of the Tool Bar, making their use easier. For a detailed
explanation of the Tool bar, see the chapters describing
the corresponding commands.

Side Bar Contains icons for switching among the main Panels.
Schedule Panel | This window is used to display the Schedule Panel for
quantitative analysis.

Chromatogram | This window is used to display the Chromatogram
Panel Panel, which represents the raw chromatogram as entire
or as modulation chromatogram of a single fraction. In
this window it is also possible to display the integration
results, including retention times, compound names and
quantitative results subsequent to data analysis.
Method Panel This window is used to display the Method Panel, which
lets to assign the method parameters.

3.3 File Management

3.3.1 Raw Data Files vs. ChromSquare Files

Before to proceed with the description of the software operations, it is important
to understand the File Management engine adopted by Chrom?®e

The File Management is based on the following concepts:

e The software reads Raw Data Files, that is files that are generated by in-
struments; these files may have different extensions, according to the kind
of instruments and to the software license installed, but all have a common
peculiarity: a Raw Data File is always treated as is; it cannot be
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changed or modified in any way. Raw Data Files can only be read,
copied or moved to a different folder.

e Chrom?®ee goftware uses for its purposes various files (schedule files, result
files, method files), which will be described later; we will call them generically
Chrom®®er¢  files. All these files have a common peculiarity: they are all
XML files, even if they do not have .xml extension, but a specific extension
for each kind of file. Normally the user does not interact directly with these
files: it is the software that manages them. However, being XML files means
that they are open text files: if necessary, the user can explore their content
using a normal browser, like Internet Explorer (or Mozilla or Safari). A
special mechanism (based on check-sum control) prevents the user to modify
the file contents: the user may inspect the files, but only the software may
manage them.

The Chrom?®1“*¢ files are described in the following paragraphs.

3.3.2 Chrom?®ee Result Files

Chrom®®®¢  Results Files are XML files which have *“.xrs’ extension (Xml Re-
sult Set).

They contain all possible information about the chromatogram, except chromato-
graphic data, that remain stored in the Raw Data File (the reason of this choice is
evident: chromatographic data can be really huge; there is no real benefit in the
duplication of this amount of data for each chromatogram being analyzed; what is
actually important is to maintain in the Result File a link to the Raw Data file).

Results File is a sort of summary of the relevant chromatographic data, useful for
qualitative and quantitative analysis. It is a small file, that can be quickly read,
avoiding the CPU overload due to reading of large raw data file when this is not
necessary.

A Result File is generated as soon as a chromatographic file has been loaded with
the Open Data File command (see xxx); initially it contains only the link to the
Raw Data File and few input information (Modulation Period, Second Eluition
Time) that have been set by the user at the opening of the file.

Subsequently, the Result File will be enriched with other information which reflect
the progress of the analysis:

e after the integration completion, the Result File will include the list of all
Blobs, with full details of each Blob;
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e after the integration completion, the Result File will also include the full
description of the Method used for the integration;

e if quantitative analysis is performed, the Results File will also include all
results of the quantitation, namely the concentrations of the identified Blobs;

e the Result File also includes visual information (like axis scales and color
scale), so that when the file will be reopened, it will reproduce the exact
state of the analysis that there was at the instant of last saving.

The file is overwritten each time a relevant operation is performed on the chro-
matogram; file overwriting may be also forced by the user through the Save Data
File command (see xxx), in order to reflect minor changes.

3.3.3 Chrom?1®e Schedule Files

Chrom?®®¢  Schedule Files are XML files which have ‘. wls’’ extension ( Worklist
Set). A schedule (called also worklist), is a set of one or more chromatographic
files.

The user defines a schedule by adding files to the table of the Schedule Panel (files
may be also removed or moved up and down across the table).

Adding a file to the schedule is not the same thing that opening it: opening a
file means loading into memory the full raw data, allowing the visualization of the
chromatogram; adding a file to the schedule just means to add an item to a list (a
special icon can be used to load and view each single chromatogram of the list).

Setting up a schedule give the user the possibility to plan operations to be ac-
complished on the whole set of chromatograms with just one command. These
operations are:

e Integration of a group of chromatograms using the same method; this
operation is normally finalized to a calibration, but not necessarily; this
operation is activated by the command Integrate All Chromatograms, see
XXX.

e Calibration. Calibration is performed using the chromatograms of the
schedule defined as Standards. A chromatogram is treated as a Standard
if concentrations have been assigned for all Blobs defined in the method.
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3.3.4 Chrom?™¢ Method Files

Chrom?®™¢ Method Files are XML files which have ““.xcm” extension (XML
ChromSquare Method).

Method Files are used for storing Method data (see 3.1.8).

3.3.5 Opening Files

When the user executes a command for opening a file (using the menu File Open
command or the View icon of the Schedule Tool bar), the software executes some
controls before actually opening the specified files:

1. if the user selects a Raw Data file, and there is no corresponding Result
“.xrs” file in the same folder, the software opens it and generates the cor-
responding Result file;

2. if the user selects a Raw Data file, and there is a corresponding Result ¢¢.xrs”’
file in the same folder, the software displays a Dialog Box, which informs the
user that opening the Raw Data will destroy the existing Result file;

3. if the user selects a Result ““.xrs”’ file, the software loads from this file all
available information, then searches the Raw Data specified in the Result file
and loads it into memory;

4. the software cannot open a Raw Data file if there is in the same folder another
Raw Data file with the same file name but different extension; in this case a
warning message is displayed, and the user should move one of the two Raw
Data files to another folder before continuing (this happens, for example,
when an exported version - ATA/ANDI or any other version - of the same
datafile had been generated using the same name).

3.4 The Java Console

This is a special window that does not belong to the main Graphical User Interface
but that is shown in a separate window on the desktop. This windows is used by
the software to record various kinds of informative messages. See Figure 3.2 for a
sample of this window.

These messages contain technical information and are not designed for normal
user, but for technical assistance.
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The contents of the Java console greatly changes, according to the operations made
by the user. The window automatically scrolls, like in traditional “Log” windows,
always showing the most recent message. It is however possible to look at the
oldest messages using the right scroll bar. It is also possible to clear the console
in the case of too many messages.

Normally the Java Console is not shown. It should be used only in cases of mal-
functioning of the software. There are two ways to show the Java console:

e Starting the software using the Debug Mode icon.

e Showing the window at run-time using the proper menu item (see 4.8.4).

Note that Java Console always is not automatically displayed as a full size window,
but always starts in an iconized state. The user should explicitly maximize it to
the normal size.

3.4.1 The Java Console buttons

On the bottom of the Java Console there are three buttons:

e Copy to clipboard. The contents of the window is copied to the clipboard
(the clipboard contents can then be pasted on some other document).

e Mail To. The contents of the window is directly mailed to the technical
service.

o Clear. The contents of the window is cancelled.
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|£:| Java Console [::]IE'[::]

=== [lass name:"Com.agualis,.chromalib,.lntegrator” Metod name: "applyMinArea™ Line number:e/g ===

-

115 blobs matching minimal area

*#% Class name:"com.agualis.chromsgquare.ChromatogramPanelfCalculus" Metod name:"run" Line number:29%5:
[183-83] - [231-119]

#%% (Class name:"com.agqualis.chromalib.Integrator™ Metod name:"reducetoRect™ Line number:773 #*#*#%
3 blobs matching rectangle

#%% Class name:"com.agualis.chromsguare.ChromatogramPanelfCalculus” Metod name:"run” Line number:295] |
Humber of already identified blobs: 0

#%% (Class name:"com.agqualis.chromalib.Integrator™ Metod name:"createBlobs"™ Line number: 608 *#**
13580 blobs detected

#%% Class name:"com.agqualis.chromalib.Integrator™ Metod name:"applyMinArea™ Line number:g&75 ###
115 klobks matching minimal area

m

*%*% Class name:"com.agualis.chromsquare.ChromatogramPanel$Calculus" Metod name:"run” Line number:23994
[183-83] - [231-119]

#%% Class name:"com.agqualis.chromalib.Integrator™ Metod name:"reducetoRect™ Line number:773 ###
3 blobs matching rectangle

4 | 1
copy to dipboard mail to dear

Figure 3.2: The Java Console
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Chapter 4

Menu Bar

4.1 Menu File

The Menu File contains the main operations concerning chromatographic data
files (opening, closing, saving). The menu is shown in 4.1

M ChromSquare - License ALL FEATURES
Method Schedule View Options Action Tools ?

Open datafile ‘.' ‘ ‘ H |v:urrentmeﬂ'|nd:
Close datafile Std. jSmp

Assemble datafile
Save datafile

Export as CDF file
Export as XML for Excel
Save map as image
Data Info

Exit

Figure 4.1: The Menu File

4.1.1 Open Datafile

This command is used for choosing a chromatogram and loading it directly into
memory. The same operation can be performed through the icons of the Schedule
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Panel: in that case, however, the user first choose one or more chromatograms,
and then load them into memory. The command Open Datafile, on the contrary,
makes the two steps in a single operation (this command is useful when the user
wants to quickly check the contents of some chromatogram; the Schedule Panel
procedure is recommended in the routine work).

The operation includes two steps:

1. File selection. A special File Selection Dialog Box is shown, to let the
user to choose the file to be loaded.

2. File loading. The selected file is loaded into memory and shown in the
chromatogram Panel; if everything goes well, a new row is added to the
Schedule list. Otherwise, an error message is displayed and the Schedule list
remains unchanged.

Read carefully the notes at Section 3.3.5 to fully understand the file mechanism.

4.1.1.1 File Types

The File Selection Dialog Box filters the directory contents and only
shows the files which are compatible with the purchased license type.

The present manual applies to license GCxGC/MS & LCxGC/MS version for
Shimadzu GCMSsolution and GCsolution.

This license is compatible with the following Data files:

e Shimadzu file types ‘. gcd’” and ““. qgd’’; Shimadzu exported file types ‘. aia”’,
““.andi’’ ‘ocdf’’, Coesv Cotxt”’

e ChromSquare Result Data Files (file type *“.xrs’’).

4.1.1.2 The Accessory Panel

The command Open Datafile shows an Open File dialog box, which is slightly dif-
ferent from the traditional ones; in fact it contains, on the right side, an Accessory
panel (see the sample in the Figure 4.2).

This panel is made up by three parts:
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Figure 4.2: File description and features of the Data file selected

e the upper part is used to define and select a profile (see Section 10.4); since
profiles are defined only for some kinds of files, this part is not always dis-
played;

the central part (that becomes the upper part when profiles are not used) is
reserved to the wuser, which can specify some additional information about
the data file being opened (modulation time, 2" elution time, 15 modulation
time);

the lower part is used by the software to display information about the data
file (the software actually reads a little fragment of the file, trying to detect all
information about its structure, and reports the obtained information in this
part of the window; when this is not possible, information should be supplied
by the user through a profile; in this case, the software warns the user with
the message ‘“further information required: wuse a profile’’).

4.1.1.3 Setting the Modulation Time

The Modulation Time must always be defined (otherwise the software does not
know how to extract the modulations from the chromatogram).

Modulation Time can be assigned in two ways:

o FExplicitly, by directly writing the value in the text field; note that the value



entered in the field will be interpreted by the software according to the units
(minutes or seconds) shown in the combo box on the right; if the units are
changed after that the value has been entered, the value will be automatically
converted to the new units; for this reason, the user should always choose
the correct units before entering the Modulation Time value.

e Implicitly, by assigning to the data file a filename which contains the mod-
ulation time, according to the following rules:

— The last part of the filename (before the file extension) should consist
by a number followed by a unit;

— unit can be “min” for minutes, or “sec” for seconds.

For example: 2min or 120sec.

4.1.2 Close Datatfile

This command closes the current data file, clearing all references to the chro-
matogram currently loaded.

4.1.3 Assemble Datafile

This command assembles more chromatograms into a unique data file; it is used
when the modulations had been saved onto different files (a single file for each
modulation, with files numbered as a sequence). See Section 10.7 for details.

4.1.4 Save Datafile

This command allows to save various information about the chromatogram being
analyzed into a special Chrom®? ¢ file, called Result File (extension .xrs). See
Section 3.3.2 for details about this file.
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4.1.5 Export as CDF file

This command allows to export the current chromatogram in NetCDF'! format,
according to the AIA-ANDI? standards. The exported file will have . cdf”’ ex-
tension (a suffix “_export” is also added to the file name before the extension, in
order to avoid the presence of two files with same name and different extensions
in the same folder, which is not allowed by the software).

4.1.6 Export as XML for Excel

This command allows to save various information about the chromatogram being
analyzed into a special ““.xm1” file, similar to the ““.xrs” file (see 3.3.2).

The exported file has ¢“.xm1’’ extension; these files can be easily read and managed
by the latest versions of Microsoft Excel, which allows a deep investigation of the
file contents. XML files can also be viewed (with less functionality) by Internet
Explorer or other Internet browsers.

The software always asks for the filename of the exported file and the folder where
it should be placed (the folder path is remembered for future savings). It is a
good practice to use filename and folders different from those of the original chro-
matogram, to avoid conflicts.

4.1.7 Save Map as Image

Any image displayed by the Chrom?®e ¢ software can be saved as a graphic
““.png” file.

The command opens a File Selection Dialog Box for the selection of the folder
and of the file name of the graphic file.

The Dialog Box (represented in Figure 4.3) also contains some customization con-
trols:

INetCDF (Network Common Data Form) is a set of software libraries and self-describing,
machine-independent data formats that support the creation, access, and sharing of array-
oriented scientific data.

2ATA-ANDI is a set of standards developed in 1990 by manufacturers of analytical instru-
mentation, through their trade organization, the Analytical Instrument Association (AIA). ATA
sponsored the development of a series of standards to interchange analytical data across vendor
platforms. These standards, known as ANalytical Data Interchange (ANDI) standards, are sup-
ported by many commercial software products. NetCDF files are binary files, that must read and
written by means of specific software libraries; they cannot be managed by plain text editors.
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Figure 4.3: The Save Map as Image Dialog Box
e The text fields Width and Height, that can be used to specify the size of the
image in dpi;

e the button with the three dots, which in turn opens a second dialog box for
choosing the appropriate font and size (Figure 4.4).

Font D__(l
Arial Black
Comic Sans M3 D Eold
Courier Mew X
Dislog [ Italic
DialogInput B

Estrangelo Edessa _
Franklin Gothic Medium

.
Geargia

Impack

Latha
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Ok

ABCDEFGHabcdefghd1234

Figure 4.4: The Select Font Dialog Box
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4.1.8 Data info

This command opens a Dialog Box which shows some information about the cur-
rent chromatogram. A sample of the Data Info Dialog Box is shown in Figure
4.5.

This information is useful for checking purposes, but is not generally used during
the normal routine analysis.

Current Data Info @

I-._Q-I Filename: C:\Users\Aqualis\Documents\ChromSquareData’\ 201 24 G CxGC-MS\Shimadzu GCxGC-MS Bsecxrs
M Number of chromatograms: 762

Total Mumber of points: 121853

Min. Value: 0.0

Max. Value: 2.8066724E7

Min. Scale: 1601.0

Max, Scale: 2.8066724E7

2nd Elu. Tirme: 0.13333333333333333 (m) = 8.0 (s)

Timelni: 4.0 (m) = 240.0 (=)

Time Begin Mod.: 0.0 (m) = 0.0 (5]

Mod. Period:  013333333333333333 (m) = 8.0 (s)

Figure 4.5: The Current Data Info Dialog Box

4.1.9 Exit

This command closes the current session of Chrom?®"*™¢ ; a confirmation request
is displayed, in order to avoid an accidental closure.

4.2 Menu Method

The Menu Method contains the commands for the management of the Method files
(“.xem”, see 3.3.4).

The menu is shown in 4.6.

The commands Open, Save, Save As act like all traditional file management com-
mands; the only peculiarity is that file names are filtered through the extension
“.xcm’”’, and that the software keeps a record of the last folder used for storing
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method files (so that it normally shows this folder when prompts the user for a
method file selection).

M ChromSquare - License ALL FEATURES

File Schedule View Options Action Tools ?

Mew method | H ‘current method:
Open method Std. /Smp
Save method

Save method as

¥ | NIST Spectra Search Engine

Figure 4.6: The Menu Method

4.2.1 New Method

The command clears the current method and switches the current visualization
(see 3.2) to the Method Panel. The Panel will show an empty Method (that is
a Method with only some default parameters defined) that the user could fill, as
described in Chapter 6.

4.2.2 Open Method

The command opens a File Selection Dialog Box , which prompts the user for
the selection of an existing method file (*‘.xcm’” extension). As soon as the file
is loaded, the visualization shifts to the Method Panel, that will show all the
parameters of the Method just loaded.

4.2.3 Save Method

The command saves the method that is being currently edited in the Method
Panel, writing it onto a Method file.

If this method had been previously loaded from a Method file through an Open
Method command, the current method will be saved onto the same file and folder.
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If no method had been loaded, the software asks the user to use the command
Save Method As.

4.2.4 Save Method As...

The command saves the method that is being currently edited in the Method
Panel, writing it onto a Method file.

In this case, the software always asks the user to select the name and the folder
to be used for the Method file. The command is typically used when no Method
file had been yet defined, but it can also be used to save an existing Method file
with a different name.

4.3 Menu Schedule

The Menu Schedule contains the main operations concerning the management of
the Schedules. See Chapter Section 5 for the description of the Schedule Panel,
and Section 3.3.3 for a description of Schedule Files.

The menu is shown in 4.7

.

M ChromSquare - License ALL FEATURES

File Method |Schedule| View Options Action Teools 7

Mew H | current method:

Figure 4.7: The Menu Schedule

Add chromatograms Std /Smp
Open schedule

Save schedule as

4.3.1 New

The command will set up a new Schedule (that is an empty one, containing no
chromatograms), that will become the Current Schedule.
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4.3.2 Add chromatograms

The command opens a File Selection Dialog Box which allows the user to select
one or more chromatograms to be added to the current Schedule. Pressing the
CTRL key during the selection will allow to select more than one chromatogram.

The command performs the same action of the Plus Sign icon of the Schedule
Toolbar (see Section 5.1). As already pointed out in that Section, the command
does not actually load the chromatogram/s, but just creates the link/s for the
subsequent analysis.

4.3.3 Open Schedule

The command opens a File Selection Dialog Box for the selection of an existing
Schedule File (*‘.wls”, see 3.3.3), that becomes the Current Schedule.

The file contents is copied in the Schedule Table (see 5.2), that can then be edited
by the user.

The command does not automatically switch the current visualization to the
Schedule Panel.

4.3.4 Save Schedule As...

The command opens a File Selection Dialog Box for the selection of a folder and
of a file where the Current Schedule will be saved as a Schedule File (*‘.wls”’).

The command is used both for defining a new Schedule File and for overwriting
an existing one.

4.4 Menu View

The Menu View contains some commands concerning the visualization of the chro-
matogram.

The menu is shown in 4.8
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M Chromb5quare - License ALL FEATURES
File Method Schedule Options Action Tools ?

Reset Zoom H ‘ current method:
ZoomIn Std, /Smp

Zoom Out

30 view

Schedule

Figure 4.8: The Menu View

4.4.1 Reset Zoom

The command restores the initial visualization of the full chromatogram after one
or more zoom operations.

See Section 7.2.3 for a complete description of Zoom operations.

4.4.2 Zoom In

This command increases the zoom factor by a fixed amount; the effect is to see a
smaller region and more details around the current position of the mouse cursor.

See Section 7.2.3 for a complete description of Zoom operations.

4.4.3 Zoom Out

This command decreases the zoom factor by a fixed amount; the effect is to see a
larger region and less details around the current position of the mouse cursor.

See Section 7.2.3 for a complete description of Zoom operations.

4.4.4 3D View

The command generates a 3D View of the region currently selected in the map
plot.

See Section 10.1 for details about the 3D representation.
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4.5 Menu Options

The Menu Options contains the commands which allow a fine tuning of the bi-
dimensional plot (both the plot details and the drawing of various labels).

All these commands work as switches: each time that an item is selected, the
switch changes from ON to OFF and back; when the switch is ON, a small check

sign is shown to the left of the menu item.

The menu is shown in Figure 4.9.

X ChromS5quare - License ALL FEATURES
File Method Schedule View |Options| Action Tools 7

+-2

Filename

/A

Schedule

Chromatogram

Enhance small peaks
Graphical data interpolation
Smuooth blobs

Draw names onto map plot

Draw TR onto map plot

Draw 2tR. cnto map plot

Draw area onto map plot

Draw area % onto map plot

Draw normalized area % onto map plot
Draw concentration onto map plot
Tick blob contour IDed blobs

Tick blob contour Unknown

Draw only selected ions

Enhance blob line in chromatogram
Draw names entoe chromatogram
Draw TR onto chromatogram

Draw 2tR. onto chromatogram

Figure 4.9: The Menu Options

The menu Options is divided in three parts, separated by horizontal lines:

e The first division contains switches regarding interpolation;

e The second part contains switches which set the details of the 2D map plot

(upper frame of the chromatogram panel);
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e The third part contains switches which set the details of the linear map plot
(lower frame of the chromatogram panel)
4.5.1 Interpolation switches
4.5.1.1 Enhance Small Peaks

The switch enables an algorithm which enhances the visualization of the small
peaks.

4.5.1.2 Graphical Data Interpolation

The switch enables the interpolation of data on the 2D map: if ON, the ab-
sorbance value at any geometrical point of the map is calculated as the result of
a linear interpolation of the values of the nearest chromatographic data points,
generating an effect of a continuous shade of colors; if OFF, only the values of

actual chromatographic data points are taken into account, generating an effect of
a “pixelated” map.

4.5.1.3 Smooth Blobs

The switch enables the smoothing of the Blob contours: if ON the contours are
bounded by smoothed curves, if OFF by straight lines.

4.5.2 2D Chromatogram Plot switches
4.5.2.1 Draw Names onto Map Plot

The switch enables the writing of the names of the Blobs in the bi-dimensional
map plot.

4.5.2.2 Draw TtR onto Map Plot
The switch enables the writing of the Total retention time (First Dimension reten-

tion time + Second Dimension retention time) of the Blobs in the bi-dimensional
map plot.
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4.5.2.3 Draw 2tR onto Map Plot

The switch enables the writing of Second Dimension retention time of the Blobs
in the bi-dimensional map plot.

4.5.2.4 Draw Area onto Map Plot

The switch enables the writing of the Areas of the Blobs in the bi-dimensional
map plot.

4.5.2.5 Draw Area Perc onto Map Plot
The switch enables the writing of the Area Percents of the Blobs in the bi-
dimensional map plot. The Area Percent of a Blob is computed as the percent

ratio of the area of the Blob with respect to the sum of the areas of all Blobs (both
identified and unidentified).

4.5.2.6 Draw Normalized Area Perc onto Map Plot
The switch enables the writing of the Normalized Area Percents of the Blobs in
the bi-dimensional map plot. The Normalized Area Percent of a Blob is computed

as the percent ratio of the area of the Blob with respect to the sum of the areas
of all identified Blobs.

4.5.2.7 Draw Concentration onto Map Plot

The switch enables the writing of the Concentrations of the Blobs in the bi-
dimensional map plot.

4.5.2.8 Tick Blob Contour IDed Blobs

The switch enables the drawing of the Blob contour of the identified Blobs in the
bi-dimensional map plot.

4.5.2.9 Tick Blob Contour Unknown

The switch enables the drawing of the Blob contour of the unidentified Blobs in
the bi-dimensional map plot.
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4.5.2.10 Draw Only selected Ions
The switch enables the drawing of a bi-dimensional map plot based upon a selection

of ions instead of the normal map plot based on all ions. The selection of ions is
defined in the Method (see Section 6.1.9).

4.5.3 Linear Chromatogram Plot switches
4.5.3.1 Enhance Blob Line in Chromatogram

The switch enables an enhanced representation of the Blob line contour for a better
visualization in the linear chromatogram view.

4.5.3.2 Draw Names onto Chromatogram

The switch enables the writing of the name of the Blob which the peak belongs to
in the linear chromatogram view.

4.5.3.3 Draw TtR onto Chromatogram

The switch enables the writing of the total retention time of the top of the Blob
which the peak belongs to in the linear chromatogram view.

4.5.3.4 Draw 2tR onto Chromatogram

The switch enables the writing of the second dimension retention time of the top
of the Blob which the peak belongs to in the linear chromatogram view.

4.6 Menu Action

The commands of the menu Action correspond to the actions that the user can per-
form on the software, like various kinds of integration, Blob searching, calibration,
quantitation and so on.

The menu is shown in 4.10

Note: Figure 4.10 shows a full menu Action; some menu items are not implemented
in all software versions. The items implemented in your license version are those
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described in the following of the current section.

M ChromSquare - License GCxXGC/MS - Current file: Shimadzu GCxGC

File Method Schedule Wiew Options BEEEpM™ Tools 7

+ — :‘_l. t ‘ Integrate RCI

Integrate whole chromatogram  — ——

Filename
Quantitate

Remove integration
f Integrate all chromatograms
/ Create Calibration

_ Show Calibration
Schedule
Generate chromatogram report

Search selected Blob
Search all Blobs
Show selected blob

Carrect \Wrap Around

Figure 4.10: The Menu Action

4.6.1 Integrate ROI

The command performs the integration on a Region of Interest (ROI), that is on
only a part of the chromatogram plot (see Section 3.1.3 for the exact meaning of
integration). ROIs are useful to speed up the calculation, especially in the case of
large chromatograms.

The ROI is stored within the Method (see Section 6.1.8) and can be graphically
defined through the mouse and context menu command (see Section 7.2.4.3).

See the next Section (4.6.2) for details about the integration process and results.

4.6.2 Integrate Whole Chromatogram

The command performs the integration of the whole chromatogram plot (see Sec-
tion 3.1.3 for the exact meaning of integration).

The integration can take some time, during which a progress bar, showing the
advancement of the calculation, may be displayed. At the end of the integration
the following changes will appear to the user:
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e In the Map Plot window, all recognized Blobs are marked and tagged with
various kinds of information, according to the options set up through the
Menu Options (see 4.9).

e The Table of the Results page (in the lower window of the Chromatogram
Panel) will be filled with the integration results.

4.6.3 Quantitate

The command starts the execution of the Quantitative Analysis (also called Quan-
titation). See Chapter 9 for a detailed description of the procedure.

Since Quantitation requires that a Calibration has already been set and saved on
a Schedule file (see Section 3.3.3), the first action subsequent to the Quantitate
command is a File Selection Dialog Box that will ask for the Calibration Schedule
file.

4.6.4 Remove Integration

The commands clears the current integration.

The Map Plot will be cleared by Blob marks and labels, and the Table of the
Result page will be emptied.

This command is seldom used, since each integration (both Whole and ROI)
overwrites the former one.

4.6.5 Integrate all chromatograms
The command starts a procedure for the automatic integration all the chromatograms
in the schedule list.

The process, once initiated, cannot be stopped by the user. In the case of huge
chromatograms, the integration of all chromatograms may take a long computation
time: it is then a good practice, when dealing with a new schedule, to execute a
single integration (see 4.6.2 to get an estimate of the overall computation time.

4.6.6 Create Calibration

The command starts the procedure for the generation of a new Calibration curve,
based on the current schedule.
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See Section 9.1.10 for a detailed description of the procedure.

4.6.7 Show Calibration

The command opens a new window where are summarized the features of the
current Calibration (if it has already been defined).

4.6.8 Create Calibration Group

The command starts the procedure for the generation of a new Group Calibration
curve based on based on the current schedule.

See Section 9.4.4 for a detailed description of the procedure.

4.6.9 Show Calibration Group

The command opens a new window where are summarized the features of the
current Group Calibration (if it has already been defined).

4.6.10 Create Chromatogram Report

The command generates a report on a PDF file.

Reports can containing both the chromatogram map and the table of results, with
different levels of details which are assigned through a Report Template?.

Some standard Report Templates are supplied at installation time. Other tem-
plates may be created by the user, using the tool Report Template Editor (see
Section 4.7.1 ).

As first action, the Create Chromatogram Report command displays a pop up
window, showing the list of available Report Templates (see Figure 4.11).

After that the user has chosen the desired template, the relative report is generated
and displayed in a Preview window. A sample of this window is shown in Figure
4.12

3The Report Templates are XSL files, that is XML text files which follow the “XSL Transfor-
mations (XSLT) Version 2.0” rules, see http://www.w3.org/TR/xs1t20/.
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Figure 4.12: The Chromatogram Report Preview
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4.6.11 Search selected Blob

The command calls the instrumentation software in order to search the selected
Blob (use the Data Analysis context menu, described at Section 7.6.3, to select
the Blob).

This command is presently implemented only for GCMSsolution, LCsolution and
LCMSsolution versions of the software.

4.6.12 Search all Blobs

The command calls the instrumentation software in order to search all Blobs.

This command is presently implemented only for GCMSsolution, LCsolution and
LCMSsolution versions of the software.

4.6.13 Correct Wrap Around

This command allows to add a time interval to the start modulation time: in this
way all modulations are shifted by the same time amount; the visual result is that
the map will appear shifted towards the top or towards the bottom, with a wrap
effect.

4.7 Menu Tools

The Menu Tools contains commands which calls some auxiliary modules, which
perform some independent operations (that is operations not linked to the current
loaded chromatograms).

The menu is shown in 4.13

4.7.1 Report Template Editor

This command calls a special tool, the Report Template FEditor.

The Report Template Editor allows the user to prepare a custom Report Tem-
plate. This template will be automatically added to the list of Report Tem-
plates and appear in the selection panel when the command Action | Generate
Chromatogram Report is executed.
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Figure 4.13: The Menu Tools

The Report Template Editor window is shown in 4.14

|Re|:|ort Mame

draw map plot draw blabs table |a|| blabs v |
Column Mame TER. ZER. Area Area D Area % Area % ID | Norm
Elely [ [ [
Decimals 3 e 3 e 1 e 1 e 3 e 3 e
w w w w w w
L | >
paper size |.ﬁ.4 b d | [ ik
paper orientation [ Cancel

Figure 4.14: The Report Template Editor Window

The user can choose:

e paper format and

orientation;

e whether the report should include the Plot Map or not;

e whether the report should include the Result Table or not;

e which columns of the Result Table have to be printed and, in the case of
numerical values, how many decimal digits are requested.




The report name must be unique: if accidentally an existing name is chosen, the
text appears in red. Once finished, pressing the “Ok” button, the report template
is automatically generated and saved.

4.7.2 Compare/Subtract Chromatograms

The command opens a special window designed to perform the comparison and
subtraction of chromatograms.

The tool is described in detail in Section 10.2.

4.8 Menu Help

The Menu Help is identified by a question mark and - as usual - is the last menu
of the Menu Bar.

The menu contains items relative to various kinds of information tobe displayed.

The menu is shown in 4.15

Ml ChromSquare - License ALL FEATURES
File Method Schedule View Options Action Tool;

+ -1 8 H Hep
Filename License
Java3D Info
D- Java Console
I About

Schedule

Figure 4.15: The Menu Help

4.8.1 Help

The command shows the ChromSquare User Manual in an Acrobat Reader window.

4.8.2 License

The command displays information about the license currently installed.
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4.8.3 Java 3D Info

This command opens a window that displays information about the Java 3D ver-
sion installed (if any). This information is useful when the 3D visualization com-
mand (see 10.1) does not generate an image or the image is not satisfactory: in
these cases, the information displayed should be sent to the Technical Support in
order to detect the origin of the problem. A sample window is shown in Figure
4.16.

Java3D Info

\ir) Java3D version : 1.5.2 fcs (build4)
Java3D vendor :
Java3D renderer: OpenGL

Figure 4.16: The The Java 3D information window

4.8.4 Java Console

This command opens a new window, called Java Console. Java Console window
is used by the software to record various information that can be useful to the
technical assistance in the cases of malfunctioning of the software. See Section 3.4

Normally, this window is shown initially if the user choose to start ChromSquare
in Debug mode; the command lets the user to show the window at any moment at
run time.

4.8.5 About

The command displays information about Chrom?®"®¢ current version and ref-
erences about the software producer.
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Chapter 5

Schedule Panel

The Schedule Panel is shown when the user clicks on the corresponding large icon
Schedule of the Side Bar Panel (see Figure 3.1)

The Schedule Panel contains a Schedule Bar and the Schedule Table.

A ChromSquare - License GCxGCIMS - Current file: Shimadzu GCxGC-M5 Bsec._xrs
File Method Schedule Wiew Options Ackion Tools ¢

-1 8 b current method:

Filename Skd. fSmp
Schedule

Figure 5.1: The Tool Bar of the Schedule Panel

5.1 Schedule Tool Bar

The Schedule Tool Bar is placed in the upper side of the Chrom*?%¢ main in-
terface, immediately under the Menu Bar.
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This Tool Bar is shown only when the Schedule Panel is selected. The icons of
the Tool Bar summarize the most frequent operations; some of these operations
correspond to menu commands; other ones are exclusive of the Tool Bar. The
meaning of each icon is also shown as a tooltip (small informative yellow window,
which is automatically displayed when the mouse passes over or near the icon).

Scanning the icons of the tool bar from the left to the right, you can find the
following commands:

1. Plus Sign: Adds a Chromatogram to the current Schedule; does not open
the chromatogram; just add it to the list. A File Selection Dialog Box ap-
pears, allowing the user to select the chromatogram.

2. Minus Sign: Removes a Chromatogram from the current Schedule; the com-
mand does not actually delete any file; only file reference is deleted from the
current list.

3. Magnifying Lens: Loads the selected chromatogram from the Raw Data
file.

4. Arrow Up: Moves the selected chromatogram one row up.
5. Arrow Down: Moves the selected chromatogram one row down.

6. ‘“New” symbol: Creates a new empty Schedule. Corresponds to the menu
command 4.3.1.

7. “Open’’ symbol: Opens an existing Schedule. Corresponds to the menu
command 4.3.3.

8. Floppy Disk symbol: Saves the current Schedule. Corresponds to the menu
command 4.3.4.

The last item in the tool bar shows the name of the current Method (if a Method
has already been loaded or defined).

5.2 Schedule Table

The Schedule Table is a table which shows a row for each chromatogram loaded.

The Schedule Table is a dynamic table, that is its contents vary according to the
operations performed on the software.

The Table has at least two columns:
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e the first column contains the filenames of the chromatograms;

e the second column is used to define the role of the chromatogram in the
calibration procedure (quantitative analysis, see 9): that is, if it is either a
standard or an unknown sample (the column header reports the abbreviation
Std./Smp.).

Subsequent columns correspond to the Blob IDs defined in the Method loaded.

5.2.0.1 Populating the Schedule Table

The population of the table evolves as follows:

1. Initially (when software starts or the command New Schedule is executed),
the table only contains the header of the first two columns (‘“Filename’”’,
“Std./Smp.”’) and no rows, exactly as shown in Figure 5.1.

2. As long as chromatograms are added to the schedule list, new rows are added
to the table, reporting the chromatogram filename in the first column of the
table, leaving for the moment empty the Standard-Sample option of the
second column; see Figure 5.2.

3. When the user defines a Method (this may be accomplished in different
ways, see the Method Panel chapter for details), the table is filled with new
columns, each column corresponding to a Blob ID defined in the Method.
The new columns have headers that report the names of the Blob IDs. The
columns are designed to contain the concentrations of the compounds cor-
responding to the Blob IDs: a cell placed at a given row and column will
contain the concentration of the compound corresponding to the Blob ID
specified by the column, in the chromatogram specified by the row. Initially
all concentrations are set equal to zero.

4. At this point, the user can fill in the table: this is a two-step procedure. The
first step s the choice between Standard or Sample: this is easily done using
the combo boxes of the second column. The second step is the assignment of
the concentrations to the Blob IDs of the chromatogram that should be used
as standards for the calibration. The user should assign the concentrations,
filling the table cells, according to the following criteria:

e Chromatograms defined as standards have all concentrations different
from zero;
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e Chromatograms to be considered as unknown samples maintain zero
concentrations for all Blobs, with the exception of the Blobs that are
referenced as internal standards, which also have concentrations differ-
ent from zero.

5. The process of filling in the schedule table may be a long process, espe-
cially when there are many rows and /or many Blobs: during this process the
software does not check the coherence of data entered, to avoid continuous
interruptions for the user. A global check is performed only when the user
gives a Save or Calibrate command: if some concentration is not coherent
with the preceding schema, a message error is shown, giving the user the pos-
sibility to correct the data. When everything is right, the software accepts
the schedule table, and redraws it using the following coloring model:

e Sample Blob IDs (i.e., cells with zero concentrations), are shown with
YELLOW background;

e Standard Blob IDs ( i.e., cells with non-zero concentrations), are shown
with GREEN background.

6. When one or more rows have been defined as standard (that is, all concen-
trations have been assigned) it is possible to proceed with the calibration.
If calibration succeeds, the software automatically calculates the concentra-
tions of the Blobs of the sample chromatograms and fills the table with the
calculated concentration values.

A Schedule Table can be saved on a Schedule File (extension .wls), using the Save
icon of the Schedule Tool Bar or the corresponding Menu command.

When a Schedule File is opened, the Schedule Table is automatically filled with
all information saved on the file.

The various steps of the process are shown in Figure 5.2, Figure 5.3, Figure 5.4.

5.2.1 The Context Menu of the Schedule Table

When the number of the cells of the Schedule Table is large, the work of manually
providing all values can be a long and tiring activity. In order to simplify this
activity, especially when there are replications of the values, the user can use a
special context menu, which allows some copy and paste operations on cells and
rows. The context menu is activated by clicking with the right button of the mouse
on a given cell; the menu shows the following items:
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i ChromSquare - License GCxGCIMS
File Method Schedule View Options  Action  Tools 7

+ — :__l ‘.‘ ‘ j H current method:none

Filename Skd. fSmp
HC1-65ec, x5
HCz-6sec, xrs
HC3-65ec, xrs

Figure 5.2: The Schedule Panel before loading a Method

i ChromSquare - License GCxGC/MS - Current file: HC3-6sec.xrs

File Method Schedule ‘Wiew Options  Action Tools 7

+ — :.l t ‘ j H current method: TestCalib,xem

Filename Skd. fSmp Peaks Peakb PeakC
HC1-Gsec,xrs 0.0 0.0 0.0
HC2-6sec.xrs 0.0 0.0 0.0
HC3-6sec.xrs 0.0 0.0 0.0

Schedule

Uy

Chromatogram

Figure 5.3: The Schedule Panel after loading a Method
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File Method Schedule Wiew Options Action  Tools

+ - \.l t ‘ :] H current method: TestCalib, xom

; ChromSquare - License GCxGCIMS - Current file: HC3-6sec.xrs
7

Filename

Std. /Smp

Peakd
0,0793

PeakB
0,0792

PeakC
0.0793

0.3966

0.3958

0.3966

HC1-6sec.xrs
2 HCZ-6sec.xrs
j HC3-Bsec.xrs

1.983

0.0

]

Schedule

|

)

Chromatagram

Figure 5.4: The Schedule Panel after the assignment of the Concentrations

e Copy Cell: the value of the currently selected cell is copied to the clipboard.

e Paste Cell: the value stored in the clipboard is copied to the currently
selected cell.

e Fill Row (Only null values): the value stored in the clipboard is copied
in the cells of the currently selected row which have values equals to zero.

e Fill Row (A1l values): the value stored in the clipboard is copied in all

cells of the currently selected row.

The context menu is shown in Figure 5.5:
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L_ ChromSquare - License GCxGCIMS - Current file: HC3-6sec. xrs
File Method sSchedule wiew Options Action Tools 7

+ — Q t ! b cwrrent method: TestCaib.om

Filename Std./Srp Freaks PeakE Peakc
HC1-Esec.xxs Standard 0.0733 |D.U?92 F].IJF93

HCZ-trsec. s Standard 0.3966 3966

HC3-Ese0.0s Standard 1.983 983
Paste Cell

HCH-tsec. rs Sample 0.0 .0

Fill o (Oniby Mull Valiss)
Fill Row (8l Walues)

Methaod

Figure 5.5: The context menu of the Schedule Table
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Chapter 6

Method Panel

6.1 Panel contents

! ChromSquare - License GCxGC/MS - Current file: Shimadzu GCxGC-MS 8sec.xrs =1
File Method Schedule View Options Action Tools ?

Integration | Shimadzu spectra search|

method filename |C:\Documems and Settings\Aqualis\Documenti\ChromSquare\My Samples\2010\Test Cases\GCMS\quantitate.xcm |
E min. area |1.UEB |
! f noise |10000.0 |
Schedule peak shift (% of Mod. Time) |6.0 |
blob recoegnition
D name Int.Std.ID Ton Selection Background Subtraction
1 |Laurate |-1 | | |
|
L < | S
Chromatogram delete ] [ Bg On All I [ Bg Off All
groups
D Name Blobs
¥

™

ROI ion selection for map display

Method
[ 27.262890 | 34.901460

Figure 6.1: The Method Panel - Integration Page

The Method Panel is shown when the user clicks on the corresponding large icon
Method of the Side Bar Panel (see Figure ).

The Method Panel window consists of one or more pages (fabs): the main page
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Integration, which is always present, and optional pages depending on the pur-
chased license (Shimadzu Spectra Search page and NIST Spectra Search page).

6.1.1 Integration page

The Integration page is shown in Figure 6.1.

Its components are described in the following paragraphs.

6.1.2 Method Filename

This is the full path name of the file corresponding to the Method shown.
If the Method has been loaded from a file, this is the path name of the source file.

If the Method has been saved on a file, this is the path name of the destination
file. The two files normally coincide. This field cannot be edited directly in the
table (the field is read-only); the name of the Method file is assigned through the
File Selection Dialog Box associated to the command Method Open and Method
Save As.

6.1.3 Method Parameters

This section contains three parameters; these parameters have initially values -1.0,
meaning that the integration algorithm will assume default values. The parameters
are:

e Minimum Area: minimum value of the area of the integrated Blobs (Blobs
with smaller area will be ignored).

e Noise: value for filtering the noise level.

e Peak shift: percent value per for the peak shift tolerance.

6.1.4 Blobs ID Table (Blob Recognition)

The Blobs ID Table contains a list of the Blobs IDs that will be used by the
software for the Blobs recognition.

The Table contains:
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e a row for each Blob ID;

e the following five columns: ID, name, Int.Std.ID, Ion Selection, Background
Subtraction.

1. The first column contains the ID of the Blobs; normally, the ID is
generated automatically.

2. The second column contains the names of the Blobs; the names are
normally assigned by the user in the Blob Definition procedure (see
7.2.4.2). Blob names can be automatically generated using the Search
Selected Blob or Search all Blobs commands. The table allows the
user to modify the Blob names after their original definition.

3. The third column is only used for Calibrations with Internal Standards.
For each row, the cell corresponding to the third column indicates an-
other Blob ID (among those defined in the method) that will be assumed
as internal standard. In order to simplify this assignment, the cells of
the third columns are in effect combo bores: each combo box reports a
list of all other Blob IDs; the combo box allows the user to establish
the mapping between the Blob ID and the Blob ID used as Internal
Standard. Internal Standard IDs can be different for each row.

4. The fourth column is used to specify Ion Selection in the case of chro-
matograms generated by mass spectrometers; see Chapter 10.6 for de-
tails.

5. The fifth column is used to switch On/Off the subtraction of the back-
ground of the Blob ID. When selected, the background is measured
before each peak start and after each peak end. The average spectrum
of the background is subtracted when the total area of the Blob is cal-
culated. This selection has no effect if a Ion Selection is defined for
the given Blob. When background subtraction is selected, the baseline
calculated upon the TIC is substituted by the average background total
count.

When the user defines a new method, rows are generated dynamically: as soon as
the user defines a new Blob, a corresponding new row is added to the table, using
the name assigned in the Blob Definition procedure (see 7.2.4.2).

See Sections 3.1.5, 3.1.6, 3.1.7 for more details about Blobs and Blob IDs.

6.1.5 Buttons for Blob ID Table management

Below the Blob ID Table there are 3 buttons, to be used for table editing:
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e Button delete: it is used to delete the currently selected Blob ID (row of the
table); take note there is no corresponding add button, since Blob Ids (rows)

may be added to the table only through the aforementioned procedure (see
9.2.3).

e Button Bg On All (Background On All): pressing this button, all Back-
ground Subtraction check boxes are set to On, that is the background sub-
traction process is scheduled for all Blob IDs.

e Button Bg 0ff All (Background Off All): pressing this button, all Back-
ground Subtraction check boxes are set to 0ff, that is no background sub-
traction process is scheduled.

6.1.6 Groups ID Table

Groups ID Table contains a set of Group IDs that will be used by the software for
the recognition of the Group IDs. The Table contains:

e a row for each Group 1ID;
e three columns: ID, name, Blob ID.

1. ID: a counter of the Group ID.
2. name: the name assigned by the user to the Group ID.

3. Blobs: the list of the Blob IDs which belong to the Group ID, comma
separated.

Note that the table is read-only, and all modifications should be accomplished
through the buttons.

6.1.7 Buttons for Group Table management

Below the Group Table there are 2 buttons, to be used for table editing:

e Button add: is used to add a new row (that is a new Group ID) to the table;
pressing this button will open a window containing a list of all currently
defined Blob IDs; the user can then select through the mouse one or more
Blob IDs that will become part of the Group ID. Pressing the CTRL key
during the selection will allow to select more than one Blob ID.

e Button delete: it is used to delete from the table the Group ID currently
selected .
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6.1.8 ROI

ROI means Region Of Interest; this defines a smaller region of rectangular shape
inside the chromatogram Map.

The ROI is defined by the user through mouse commands and Context menu in
the Chromatogram Panel (see 7.2.4.3).

The ROI is unambiguously defined by the Total Retention Times of two opposite
points of the rectangle (remember that Total Retention Times actually identifies
a point in the 2D Map Plot).

6.1.9 TIon Selection for Map Display

In this field the user can specify a list of Ions which will be used for the graphical
representation on the chromatogram Map. Ions are represented with the same
syntax used to select ions for quantitation (see Chapter 10.6).

Once this parameter has been set, it is possible to display the Chromatogram map
with a color representation given only by the selected ions.

6.2 Shimadzu Spectra Search page

The window for the Shimadzu Spectra Search is shown in the Figure 6.2:

In order to perform the Shimadzu spectra search, GCMSsolution, LCMSsolution
or LabSolutions must be installed. Please read the technical note (Chapter 11.1)
in order to correctly set up the Shimadzu software.

6.2.1 Library file #n

The page contains five edit fields,where the user can specify the full paths of the
spectra libraries that the Shimadzu software will use to perform the spectra search.

The assignment of the paths is accomplished by pushing the little buttons rep-
resenting a folder placed on the right of any text field. The buttons cause the
opening a File Selection Dialog Box , which allows the user to select the library
files (.lib) navigating across the Shimadzu software folders.

Shimadzu software allows to perform the search using up to 5 libraries. At least
one library must be defined.
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1 ChromSquare - License GCXGC/MS - Current file: Shimadzu GCXGC-Ms 8sec.xrs [= [O/X]
File Method Schedule View Options Action Tools ?

Integration Shimadzu spectra search |

Library File #1 |Ci\GCMSsolution\Library\FFRSC 1.3\FFHSC 1.3.lib I |
B Library File #2 ‘C:\GCMSso\ut\on\Library\SHMZZUS\SH]MZZUS.L[E | ‘ ‘
Library File #3
Schedule ‘ | [ ]
Library File #4 ‘ | [ ]
Library File #5 ‘ | [ ]
[ pelete duplicates [ | Reverse search Name RT LRI
ca 11.035 aoo0
1 - imil ind 70.00 (o] 14.526 a00
) minimum simi Eﬂt‘f inadex c10 18.208 1000
e T ci1 22.677 1100
Chromatogram ] 27437 1200
LRI upper tolerance 50 €13 32.174 1300
Ci4 36.744 1400
LRI lower tolerance
LRI index in library LRI 1 v
Use current Chromatogram to define LRIs ] [ -+ ] [ — ]

Method

Figure 6.2: The Method Panel - Shimadzu Spectra Search Page

6.2.2 Delete duplicates

If this box is checked, the duplicate hits found during the search are deleted and
only the one with the higher similarity index is displayed.

6.2.3 Reverse search

If this box is checked, the reverse search is performed instead of the direct one.

6.2.4 LRI upper tolerance-lower tolerance

When using Linear Retention Indexes (LRI), the result set is filtered to the only
hits that match the LRI within a range defines by these two numbers.

6.2.5 LRI index in library

Shimadzu libraries allow to store up to 5 Linear Retention Indexes for each refer-
ence compound. This parameter lets the user to choose which one has to be used
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for the library search. If no LRI is selected, no filtering is performed against the
Linear Retention Index.

6.2.6 LRI Table

This table is made by three columns:

1. Name is the name of the Blob identifying the LRI milestone (e.g., the ap-
propriate alkane). This is only for a documentation purpose (and to remind
the user): in fact, it is equivalent to write C7, Carbon 7, Heptane etc.

2. RT is the retention time of the top of the milestone Blob.

3. LRI is the retention index (conventionally set to the number of carbon atoms
multiplied by 100).

The table is fully editable, so that the user can enter a new line (using the button
“+” on the bottom of the table), delete a line (using button “-”) and fill in the
values. Once the table is filled with all values, when an integration is performed,
the retention times for the Blob identified in the chromatogram are rescaled to the
times included in the LRI table, and the LRI is computed for each Blob.

The user can also prepare a chromatogram containing the milestone Blobs (for
example, an appropriate mix of alkanes) and integrate it. Once this operation is
done, having the datafile open, it is possible to import those Blobs in the table
by pressing the button “Use current Chromatogram to define LRIs”. The table is
automatically filled in, and the user must only fill the LRI for each entry. At this
point the table is anyway completely editable, so it is possible to change the names
or make corrections.

Once the method is saved, all Blobs which do not have an assigned LRI are deleted
from the table, since they do not contribute to the computation. All the Blobs
that are outside the RT interval between the first and the last entry of the table
are assigned LRI equal to 0.
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Chapter 7

Chromatogram Panel

7.1 Panel Contents

The Chromatogram Panel is made up of two windows horizontally aligned (that
is, one above the other), and a status bar in the lower part of the panel.

e The upper window shows the Chromatogram as a colored Map, also called
Map Plot or Contour Map; this window corresponds to the 2D representation
of the chromatogram,; it is described in Section 7.2.

e The lower window contains various sub-windows or pages that can be selected
using the upper tabs:
— Graphical Parameters page (see Section 7.3); this page contains:

x the Color Map Panel,
* the Navigation Panel.

— Chromatogram page (see Section 7.4).
— Spectrum page (see Section 7.5).
— Data Analysis page (see Section 7.6).
— Grouping page (see Section 7.7).

e The status bar (see Section 7.8) displays information about the current po-
sition of the mouse cursor inside the upper Map Plot.

The upper and the lower windows are separated by an horizontal floating bar, that
is a bar that can be dragged up and down with the mouse, allowing the resize of
the two windows according to current needs of the user.
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7.2

The Map Plot Window

7.2.1 Features

The upper Map Plot window contains a Contour Map which corresponds to the
2D representation of the chromatogram, namely:

Let’s

the abscissa axis represents the Total Retention Time; this is always ex-
pressed in minutes;

the ordinate axis represents the Modulation Time; this is expressed in min-
utes when its value is greater then 2 minutes, otherwise it is expressed in
seconds.

remember that:

a chromatographic point corresponds to a pair of numerical values, i.e. time
and intensity (absorbance);

in 2D chromatography the whole chromatogram is divided into a set of mod-
ulations, according to a modulation time; in this representation, the time
value of the chromatographic point corresponds to two time values: the
overall time value, represented along the z-axis, and the time value of the
single modulation, represented along the y-azis;

the intensity value, or absorbance, corresponds to the third dimension; in the
3D representation (see ) this corresponds to the z-azis, whereas in the 2D
representation this corresponds to a color level; the whole set of all points
generates a Contour Map;

7.2.2 Selection

When a new chromatogram is loaded into memory, the corresponding Contour
Map of the full chromatogram is displayed in the Map Plot window.

The user can then select through the mouse a smaller a smaller region of the
Contour Map in a way that it well be represented in the whole Map Plot window:
this action is typically called Zoom and yields as a result an enlargement of the
selected region, allowing to see more details. Zooming can be handled in different

ways

and is described in 7.2.3.
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The selection af a smaller region of the chromatogram can be used not only for
zooming but also for other operations concerning regions.

The selection operations are performed according to the common rules of most
software applications:

e Click on a point of the plot with a mouse button to start selection (that is,
the point becomes first corner of a moving rectangle);

e Move the mouse holding the button pressed to change the size of the rectan-
gle; the mouse pointer identifies the opposite corner of the moving rectangle;
the moving rectangle is shown in reverse colors;

e Release the mouse button to close the operation.

In C'hrom?®?¢  software the following rule will also apply:

e when the selection is made by dragging the mouse with the left button
clicked, the result is directly the Zoom In of the selected region;

e when the selection is made by dragging the mouse with the right button
clicked, the result is the displaying of a pop-up context menu, which allows
the choice among different operations to be made on the selected region
(Zoom In is however provided even in this case); see Section 7.2.4 for a full
description of this menu.

The Figure 7.1 shows a Map Plot selected region and the Plot Context Menu.

7.2.3 Zoom

The Zoom In operations are generally performed by selecting a region through the
mouse selection, as mentioned above. However, there are other Zoom operations
(like Zoom Out, Reset Zoom or Move Zoom) that can not be easily accomplished
in this way. For this reason, the software provides two other ways to perform Zoom
operation, which complement the mouse ones:

e Zoom operations through the Menu View commands;

e Zoom operations through the Zoom Mapping facility, which is provided in
a special window (Navigator Panel) of the lower panel (see 7.3.2 for a full
description).
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Figure 7.1: Map Plot - Context Menu

The Figure 7.2 shows the Map Plot after Zoom In operation, and the representation

of the zoomed region in the Zoom Mapping facility. This is the same
7.1 after that the first menu item (Zoom) has been selected.

7.2.3.1 Zoom In

The Zoom In operation may be performed in three different ways:

e by selecting a region through mouse dragging with the left button:

setting of

the region

will be zoomed as soon as the button is released; this is the preferred way;

e by selecting a region through mouse dragging with the right button and then

selecting Zoom from the menu context that will be shown as so

on as the

button is released; this way is slightly more complex, and it is provided only

to facilitate the user;

e by using the menu command View | Zoom In; this is equivalent to select a
zoom region having half sizes and the same centre with respect to the current

plot.
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Figure 7.2: Map Plot - Zoomed Region

The Zoom In operation may be performed more times, obtaining always

more deep enlargements.

7.2.3.2 Zoom Out

The Zoom Out operation can be performed in only one way:

e by using the menu command View | Zoom Out; this is equivalent to select
a zoom region having double sizes and the same centre with respect to the

current plot.

7.2.3.3 Reset Zoom

The Reset Zoom operation can be performed in the following way:

e by using the menu command View | Reset Zoom; this causes the redrawing
of the whole chromatogram, clearing all previous zoom operations.
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7.2.4 Map Plot Context Menu

The context menu is displayed after that a rectangular region of the Map Plot
has been selected. This rectangular region represents the domain to which the
operation of the selected menu item will apply.

The context menu (shown in Figure 7.1) contains the menu items described in the
following Sections.

7.2.4.1 Zoom

A Zoom In operation will be performed on the selected region. See 7.2.3.1 for a
full description of Zoom In operation.

7.2.4.2 Define Blob

The menu item command is used to manually identify one or more Blobs, that is
to assign a Blob ID to the Blob (or Blobs) contained in the selected region. If the
region contains more Blobs, the same Blob ID will be assigned to all them.

As described in 3.1.6, a Blob ID is a data structure which contains a numerical Id,
a name and a geometrical description. Whilst the Id is automatically generated by
the software, and the description is given by the selected region, the name should
be explicitly supplied by the user.

The assignment of the Blob name works as follows:

e Select with the right mouse button a region containing one or more Blobs,
as described in 7.2.2.

e When the context menu appears, select the second item (Define Blob); a
small window, with title Insert Blob Name will be displayed. The window
contains a label which reports the initial and final Total Retention times of
the selected region, and a text field for entering the name.

e Enter the desired Blob name in the text field and give 0k o confirm the
assignment, or Cancel to delete the current assignment.

The window is shown in Figure 7.3.

It is also possible to define a Blob ID whose region is a polygon instead of a simple
rectangle (this feature is called Polygonal Blob area; see Section 10.3 for details).
A rectangular region becomes in this way a particular case of a polygonal one.
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Insert blob name

Stark TER: 38,053 end TER: 41.002

|Laurate| |

[ oK H Cancel ]

Figure 7.3: Insert Blob Name window

The new Blob Id with all its data is automatically inserted in the current Method.

The user can at once verify the Blob name and Id by switching the view to the
Method Panel!.

Figure 7.4 shows the Method Panel after that the new Blob ID has been defined.

! ChromSquare - License GCxGC/MS - Current file: Shimadzu GCxGC-MS 8sec.xrs [~ EX
File Method Schedule View Options Action Tools ?

Integration | Shimadzu spectra search|

method filename |C:\Documents and Settings\Aqualis\Documenti\ChromSquare\My Samples\2010\Test Cases\GCMS\quantitate.xcm |
’5 min. area 1.088 |
L / noise |10000.0 |
Schedule peak shift (% of Mod.Time) |6.U |

blob recegnition

D name Int.Std. 1D Ton Selection Background Subtraction
1 |Laurate |-1 | | |w|
|
< | »
Chromatogram delete | [ Bgonal | [ Bgoffal
groups
D Name Blobs
N
ROI ion selection for map display
Method
[ 27.262800 34.901460

Figure 7.4: The Method Panel with the new Blob ID

!The geometry is also stored in the Method, but it cannot be seen in the Method Panel due
to the complexity arising from the polygonal model
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7.2.4.3 Define ROI

The menu item command is used to manually define the selected region as a
Region of Interest(ROI). The ROI description is maintained inside the Method
and is displayed in the Method Panel.

After this operation is possible to integrate only the Region of Interest (see Chapter
9) instead of the full chromatogram.

7.2.4.4 Define noise/min. area

The menu item command is used to manually define the selected region as a
background region for the purpose of defining the Method parameters noise and
minimum area % (see Section 6.1.3).

These parameters are initially defined by default as -1 (meaning that the software
automatically calculates an optimal estimate over the whole chromatogram) and
may be changed by the user in order to obtain a better integration; in many cases,
however, the user does not know which values to assign.

The menu item Define noise/min. Area can be used for this purpose. The user
should select a rectangular region that can be considered as background (that is a
region which does not contain significant Blobs) and then give this command.

The software calculates an estimate of ASTM noise and minimum area throughout
the selected area, and automatically assign them to the current method. The user
can then watch the values by switching to the Method Panel, and finally perform
a new integration to apply these settings.

The operation may be obviously repeated more times on different regions, until a
satisfying pair of value has been obtained.

7.2.4.5 Cancel

The menu item cancel the context menu without performing any operation.

2The minimum area parameter is very important: values too large have the effect of hiding
significant Blobs, whereas values too small may cause the recognition of thousands of small Blobs,
which is a time-consuming activity which can last for minutes.
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7.3 The Graphical Parameters Page

The Graphical Parameters page is divide into two panels:

e the left panel is used for defining the Color Mapping;

e the right panel is used for representing (and changing) the zoomed region
with respect to the overall chromatogram; it is called the Navigator Panel.

7.3.1 The Color Mapping Panel

Graphical param. | Chromatogram | Spectrum | Data analysis

0.00000] 0

reset to saved values

Figure 7.5: Graphical Parameters Page

This panel contains some controls designed to define with precision the Color
Mapping that the software uses to represent the Chromatogram Map (Contour
Plot) described in Section 7.2.

Color Mapping is the rule which transforms (maps) an absorbance or intensity
value into a pixel color value. Color Mapping is defined by assigning:

e the Color Map;
e the minimum and the maximum of the intensity scale;

e the minimum and the maximum of the color scale.
The panel is shown in the Figure 7.5. It contains:

e an upper pair of controls, including a slider and a text field; these controls
are used to define the mazimum of the intensity scale, as described in 7.3.1.2;

e an intermediate colored bar, which represents the color scale;

e a lower pair of controls, including a slider and a text field; these controls are
used to define the minimum of the intensity scale, as described in 7.3.1.2;

e a Reset button; this allow to restore the previously saved values of all scales.
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7.3.1.1 The Color Map

The term “Color Map” refers to a set of instructions internally defined in the
software which implements the transformation between intensity values and color
values, that is between an intensity scale and a color scale.

Only one Color Map is presently defined in the software; this is a classical Color
Map, frequently used in this types of representations; it scans from White to Black,
passing through a series of colors (Magenta, Cyan, Blue, Green, Yellow, Orange,
Red, Brown).

7.3.1.2 The intensity scale

The minimum and the maximum values of the intensity scale are initially calculated
by the software and can then be modified by the user in order to highlight some
details instead of others.

The software calculates the initial (default) values of the intensity scale as the
mathematical minimum and the maximum of the intensity values of the whole
chromatogram.

Minimum and maximum of the intensity scale can be modified through the two
slider controls (upper and lower) of the Graphical Parameters Window. The upper
control defines the maximum, the lower control defines the minimum.

The user can manually change these values acting in two ways:

e directly writing the numerical values in the text fields;

e scrolling the corresponding sliders.

7.3.1.3 The color scale

In the middle, between the two slider controls, there is an horizontal colored bar,
which represents the color scale.

The minimum and the maximum of the color scale are shown as little vertical white
lines inside the colored bar (the left line obviously representing the minimum, and
the right line the maximum ).

The user can manually change the minimum and/or the maximum values of the
color scale in two ways:
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e dragging with the mouse the corresponding vertical white line towards left
or towards right;

e clicking with the mouse near one of the vertical white lines: the line will
move automatically to the current mouse position.

7.3.2 The Navigator Panel

The Nawigator Panel is a window which always contains a view of the whole chro-
matogram. When the zoom is not activated, the window shows the same image of
the main Map Plot window (even if with less details and different size). When the
zoom is activated, the Navigator Panel window shows the chromatogram with a
rectangle inside it, representing the zoom area which is displayed enlarged in the
main Map Plot window.

A sample is shown in Figure 7.6.

L. ChromSquare - License GCxGC/MS - Current file: Shimadzu GCxGC-MS Bsec.xrs
?

File Method Schedule VWiew Options Action  Tools

35704

43542

Graphical param. | Chromatogram ” Data analysis ” Grouping‘

0.00000 ‘_j—

j_ .B0667e+07

reset ko saved values

Method

l0d:253 DP:24 TER:37.753 2bR: 1,206 1ER:37.733 Int:87406.36

Figure 7.6: Navigator Panel with Zoomed Area

The window is called “Navigator” since it can be used not only for viewing the
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location of the zoom area, but also for moving or navigating it across the whole
plot. area. The navigation can be accomplished in two different ways:

e Operating on the Navigator Panel;

e Operating on the scroll bars of the main Map Plot.

7.3.2.1 Moving the zoom area with the Navigator Panel

The user can mowve the current zoomed area operating on its representation inside
the Navigator Panel in two ways:

e by clicking on the center of the new position in the Navigator Panel; as soon
as the mouse button is released, the rectangle representing the zoom area
will be moved and drawn around this new position, maintaining its previous
sizes;

e by dragging the rectangle representing the zoom area to the new desired
position.

7.3.2.2 Moving the zoom area with the Map Plot sliders

The zoomed area may also be moved using the pair of sliders placed on the upper
side and on the right side on the main Map Plot.

The sliders show the current position and sizes of the zoom area with respect to
the overall Map Plot view. The fraction of the sizes of the slider with respect to
the corresponding sizes of the Map Plot represents the fraction of the horizontal
zoom area with respect to the overall chromatogram axis.

When the user moves a slider, the rectangle on the Navigator Panel is updated as
well.

A special small button, placed in the upper right corner between the horizontal
and vertical slider, can be used as a short-cut to reset the zoom (it has the same
effect of the menu item View | Reset Zoom).

7.4 The Chromatogram page

The chromatogram page shows the linear chromatogram, that is the plot of inten-
sity vs. modulation time, for each modulation.

89



The chromatogram displayed in the Chromatogram page represents the modulation
corresponding to the mouse pointer position in the main Map Plot.

As the user moves the mouse in the upper window, the plot quickly changes in
the lower window, following the various modulations: the plot changes so much
faster than modulation are “dense” in the main plot. Use the zoom for a less dense
representation of modulations, allowing a more precise identification of a single
modulation.

The linear chromatogram may be shown in 4 different ways, activated by corre-
sponding buttons placed at the top of the chromatogram page (see Figure ).

Graphical param. | Chromatogram | Spectrum | Data analysis

[ED ] max int.
a1l

Figure 7.7: The Toolbar of the Chromatogram page

7.4.1 Single modulation in zoom interval

This representation shows the plot of the chromatogram concerning the current
modulation (that is the modulation corresponding to the current mouse pointer
position in the 2D Map Plot), on a time domain that is a fraction of the modulation
time, corresponding to the vertical zoom interval in the 2D Map Plot

More precisely:

e Abscissa axis is retention time, ranging within the limits of modulation time
set by the current zoom area (that is between the lower and upper limits of
the zoom rectangle).

e Ordinate axis is intensity, ranging from 0 to an upper limit corresponding to
the maximum intensity. The user can change the limit through the control
Max. Int., either directly writing a new value in the text field, or using the
two small arrows to quickly change it.

See Figure 7.8.

7.4.2 Single modulation in whole modulation interval

This representation shows the plot of the chromatogram concerning the current
modulation (that is the modulation corresponding to the current mouse pointer
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Graphical param, m'| Data analysis

[ [ max int

330,930

300 100020000

. | A ﬂ

0.000 0.400 0.300 1.200
0d: 25 DP:601 TER.:50.801 2£R:0.801 1£R.50,000 Ink:18807.95

1.600

Figure 7.8: Single modulation in zoom interval

position in the 2D Map Plot), on a time domain corresponding to the whole mod-
ulation time.

More precisely:

e Abscissa axis is retention time, ranging from o to the modulation time.

e Ordinate axis is intensity, ranging from 0 to an upper limit corresponding to

the maximum intensity. The limits can be changed as described in Section
7.4.1.

See Figure 7.9.

Graphical param, C M| Data analysis

&l
B
F]
2
=

1] 330,930 &

200 1000cooom [

T
1.600

0.000 0.400 0.500 1.200

Figure 7.9: Single modulation in whole modulation interval

7.4.3 Multiple modulation in zoom interval

This representation shows the plot of all chromatograms concerning the modula-
tions included in the current horizontal zoom interval, on a time domain that is a

fraction of the modulation time, corresponding to the vertical zoom interval in the
2D Map Plot.

More precisely:
e Abscissa axis is retention time, ranging within the limits of modulation time

set by the current zoom area (that is between the lower and upper limits of
the zoom rectangle).
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e Ordinate axis is intensity, ranging from 0 to an upper limit corresponding to

the maximum intensity. The limits can be changed as described in Section
7.4.1.

See Figure 7.10.

Graphical param. éChrofnatogram Diata analysis

e )
| mas ink, 330,930 2

300 100020000

| Lo Lol La b Ll i i

0.00 17.20 3440

bl Ll L |

51.60 68.80 86.0

Figure 7.10: Multiple modulation in zoom interval

7.4.4 Multiple modulation in whole modulation interval

This representation shows the plot of all chromatograms concerning the modula-
tions included in the current horizontal zoom interval, on a time domain corre-
sponding to the whole modulation time.

See Figure 7.11.

Graphical param, i chi

= w@)

Crata analysis

~
330930 5

300 100020000

Lot bl kil

0.00 17.20 34.40

” ul Ll g

51.60 66 .60 4.0

Figure 7.11: Multiple modulation in whole modulation interval

More precisely:

e Abscissa axis is retention time, ranging within the limits of modulation time

set by the current zoom area (that is between the lower and upper limits of
the zoom rectangle).

e Ordinate axis is intensity, ranging from 0 to an upper limit corresponding to

the maximum intensity. The limits can be changed as described in Section
7.4.1.
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7.5 The Spectrum page

Chrom?®1¢ is able to display Mass Spectra when these are included in the chro-
matographic Data File.

Mass Spectra (when available) can be viewed by selecting the page Spectrum in
the lower panel. As the user moves the mouse in the upper window, the spectrum
quickly changes in the lower window, following the various modulations (like in
the case of Chromatogram page, see 7.4).

A sample of Spectrum page is shown in Figure 7.12.

Graphical param. | Chromatogram| Spectrum | Data analysis
Spectrum at TtR: 32.191
100 7 |41
B9
80 4
60 4 5
81
40 4 82
[
[ 15
= I 5 123
0 83
53 108 138
o | | I \ | : | i | I I — b :
40 60 20 100 120 140
|M0d:211 DP:69 TtR:32.191 2tR:3.472 1tR:32.133 Int:143036.63

Figure 7.12: The Spectrum page

7.6 The Data Analysis page

The Data Analysis page shows the results of the integration and identification
activities.

The Data Analysis page is characterized by:

e The Data Analysis Table; table rows correspond to the Blobs, table columns
report the characteristics of each Blob.

e The Data Analysis tool bar: it contains some buttons used to easily perform
the most common operations.

e The Data Analysis contexrt menu: it applies to the currently selected Blob,
and offers options for further investigation of its properties.
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An example of the Data Analysis page is reported in Figure 7.13. Since the table
is rather large, the Figures 7.14 and 7.15 report an enlarged view for a better
readability.
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1.600
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0.000
—

20,320 40540 60951 &
Graphical param. | Chromatogram | Spectrum | Data analysis
SGErElEv > ‘DPnlygnnmnda
Index hir} Name TR 2R Area Area ID Area%  Ares%ID  Norm.Area%  MNorm.Area%ID  Conc. LRI LRI lib. Sim.Tdx.
12517472| -1116659119|Neral | 29.547] 4.830 169854187.5) 169894187.5]  34.294 34,294 34,294 34294 | 1245 1238 97|
12779629 -1665857737Carvone | 30.091] 5.484] 102736439.8] 102736439.8  20.738 20738 20.733| 20.738 [ 1256 1246 97|
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Figure 7.13: Data Analysis page - Overall view

| TN W
g | 0 ;| b 0 K
= '\ . e N
m ] . ] \ ' @ K| i ‘
J 8 ) L] o
o | . o . w8
% ] | 1 1 ‘ L] : i ' -
@ Y ‘
|
o ] | ‘
=
[
5 ] A
: r . r I . r r r I
20320 40 640

Graphical param. I Chromatograrm | Spectrum | Data analysis | |
e H n LU ||:| Folygon mode
Index ID Mame TR 2R Area Area ID Area

12517472 -1116659119|Meral 29.547 4.830| 1698941587.8 169894187.8 34.294

12779629| -1665957737|Carvone 30.091 5.484| 1027356439.8 1027356439.8 20.738

13828201 -6439659502|Geranial 32.221 5.283| 222763001.3 222768001.3 44,967

Figure 7.14: Data Analysis page - Left view

7.6.1 The Data Analysis table

The table has a vertical scrolling bar, since the number of Blobs can exceed the
available space.
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G0 961 1.0
Area%: ID Morm. Area. Morm, Area% ID Conc. LRI LRI lib. Sim. Idx.
34,294 34.294 34.294 1245 1238 97
20.738 20.738 20.738 1258 1246 97
44,967 44,967 44,967 1301 1268 96

Figure 7.15: Data Analysis page - Right view
The different columns have the following meaning?®:

1. Index. The Index is an integer number that unambiguously identify the
Blob, intended as a geometrical entity; see Section 3.1.5 for a description of
this and other quantities.

2. ID. The Blob ID, see 3.1.6.

3. Name. Name of the Blob.

4. TtR. Total retention time of the Blob.

5. 2tR. Retention time in 2nd dimension of the Blob.
6. Area. Area of the “individual” Blob.

7. Area ID. Sum of the areas of all Blobs having the same ID. In the case of
Blobs Grouping, this is the overall area of the Group of Blobs: it is the same
for all the Blobs belonging to the Group.

8. Area %. Area percent of the individual Blob, calculated with respect to the
sum of the areas of all Blobs.

3 According to the type of analysis, some columns may be empty. For example, if Quantitative
Analysis has not yet been done, the Concentration column is void.
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10.

11.

12.
13.
14.
15.

Area % ID. Sum of the areas percent of all Blobs having the same ID. In
the case of Blobs Grouping, this is the overall area percent of the Group of
Blobs.

Normalized Area %. Area percent of the individual Blob, normalized with
respect to the sum of the areas percent of all identified Blobs.

Normalized Area % ID. Sum of the areas percent of all Blobs having the

same ID, normalized with the respect to the sum of the areas percent of all
wdentified Blobs.

Concentration. This column will be filled after quantitation.
LRI
LRI lib.

Sim. Index.

7.6.1.1 A Grouping sample

The Figure 7.16 shows an example af Data Analysis table for the ID Grouping

case.

In the sample shown, three Blob IDs have been manually assigned: Blob A and
Blob B are relative to individual Blobs, whereas Blob C is relative to an area which
include 3 different individual Blobs.

As can be seen, the first element that catches the eye is that the Blobs which
belong to a Group are represented with a grey background.

Examining these 3 Blobs we can see that:

e The quantity called Area ID is the sum of the Area of the 3 Blobs and is

equals for all them.

The quantity called Area % is the fraction of the Blob Area with respect to
the Area of all Blobs: the sum of all these values is then 100.

The quantity called Area % 1ID is the sum of the Area’, of all Blobs having
the same ID. Whereas for Blob A and Blob B this corresponds to the Area
%, in the case of Blob C this corresponds to the sum of 3 Blobs and it is
equal for all them (22.55 + 8.25 + 26.80 = 57.60). The sum of all Area ¥
ID must obviously take into account just one value for each Blob ID (10.77,
6.51, 57.60); this sum is less then 100 because there are unidentified Blobs.

96



e The quantity called Normalized Area 7 is the fraction of the Area of the
Blob with respect to the Area of all identified Blobs; the sum of all these
value is 100.

e The quantity called Normalized Area % ID is the fraction of the Area % ID
of the Blob with respect to the sum of the Area % ID of all identified Blobs;
the sum of all Normalized Area % ID must obviously take into account just
one value for each Blob ID; the sum of all these value is 100.
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Figure 7.16: Data Analysis page - Example showing ID Grouping case



7.6.2 The Data Analysis Toolbar

The Toolbar is shown in Figure 7.17.

Graphical param. | Chromatogram | Spectrum | Data analysis

i+ TE H‘ H < ?‘ Polyaon mode
Figure 7.17: Data Analysis page - The Data Analysis Toolbar

It contains a sequence of buttons; most buttons are shortcuts for commands that
can be also executed through menu commands; the last button perform a specific
operation.

The buttons are:

1. (gear) Integrates the whole chromatogram. It corresponds to the menu
Action command Integrate Whole Chromatogram of Section 4.6.2.

2. (gear with red rectangle) Integrates only the defined Regions of Inter-
est. It corresponds to the menu Action command Integrate ROI of Section
4.6.1.

3. (gear with a red delete cross) Removes integration. It corresponds to the
menu Action command Remove integration of Section 4.6.4.

4. (wrap “S” red sign on a blue background) Correct wrap around. It cor-

responds to the menu Action command Correct wrap around of Section
4.6.13.

5. (book) Search selected Blob in spectra library. It corresponds to the menu
Action command Search selected Blob of Section 4.6.11.

6. (book collection) Search all Blobs in spectra library. It corresponds to the
menu Action command Search all Blobs of Section 4.6.12.

7. (check button) Polygon mode. This is a switch which controls the mode
of defining the Blob regions on the 2D Plot: if unchecked, the normal mode
is active (rectangular selection, see Section 7.2.3 and 7.2.4.2); if checked, the
Polygon mode is active (see Section 10.3)
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7.6.3 The Data Analysis Context Menu

To show the Data Analysis context menu the user must:

e select a Blob, by clicking with the left mouse button on the corresponding
row: the selected row will be shown with a blue background;

e click with the right mouse button on the selected row.

Note that the Blob corresponding to the selected row will be also shown in the 2D
Map Plot with enhanced boundaries, like in Figure 7.18.

23.733 30.529 32323

| chromatogram | Spectrum | Data analysis | |

I L ‘DPnIygun mode

jinj Mame TR
2| -1116659115 Neral |
9 -1665957737|Carvone
i -548969502 Geranial

Figure 7.18: Enhanced representation of the selected Blob

The context menu is represented in Figure 7.19. The various items are described
in the following sections.
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Add Selected to Method
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e

Figure 7.19: Data Analysis page - The Data Analysis Context Menu

7.6.3.1 Search Blob
This menu item is implemented for the license types involving the automatic Blob

Search (see Section 8.3.2).

The command executes a search of the currently selected Blob using the external
software component.

If the search is successful, a Name and a Blob ID are assigned to the Blob, and
immediately shown both on the 2D Map Plot and in the Data Analysis table.

7.6.3.2 Delete Blob

The command deletes the currently selected Blob from the list of the integrated
Blobs.

The 2D Map Plot and the Data Analysis table are updated as well.

7.6.3.3 Show Spectrum

This menu item is implemented for the license types involving the automatic Blob
Search (see Section 8.3.2) and for chromatograms which contain Mass Spectra.

In these cases, the command shows a new window, which displays the Mass Spec-
trum of the currently selected Blob. A sample is given in Figure 7.20.

The window contains two Spectrum Plots:
1. The upper plot displays the mass spectrum at the top point of the Blob;
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2. the lower plot displays the average spectrum, computed as the average of all
spectra corresponding to the chromatographic points of the Blob;

Each plot represents the spectrum according to the usual practice, that is M/Z
along the abscissa axis, and intensity percent along the ordinate axis.

-

-

| £ SpectrumViewer |- B ]
Same M/Z scale | Search Max | Search Awvg | Similarity: 0.999
~ Spectrum at TtR=32.221
100 7|44 "
a0 -
a0 <
40 -
0 4 L34
a4
0 I|I .|.|ﬂ] II Ll ||i|ll3 |.|I. I A - ] | I ] I
40 B0 a0 100 120 140 160
) Average Spectrum
100 Yy e
a0 -
Gl -
40 -
20 a4
o g|4J" e n T T T T T
a0 100 150 200 250 300 350 400

7.6.3.4 Zoom Blob

Figure 7.20: Show Spectrum window

The command automatically performs a zoom of the 2D Plot Map in such a way
that the currently selected Blob is shown at the maximum enlargement, filling the
whole available space of the window. A sample can be seen in Figure 7.21.
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Figure 7.21: A full zoomed Blob

7.6.3.5 Info Blob

The command displays a window which reports a description of the Blob, including
a list of all peaks corresponding to the various modulations, with a very detailed
description for each of them.

A sample is shown in Figure 7.22.

This window may be useful in special cases, when the user wish to investigate the
inner functioning of the software. It is not generally used in the daily practice.
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Blob Info =
) Index: 13828201 ID: -648969502 Name: Geranial

Top Mod. : 211, Top Time: 105 Top walue: 23899538.000

Start Mod.: 210, End Mod.: 219

TtR: 32.221384 2tR: 0.088050

Total Area: 222768001.334

Block Point Start: 210 88 Dimension: 9 32

# of peaks: 10
Peak #: 0 modulation #: 210 start: 94 top: 103 end: 120 area: 50045890.308 height:10171567.731
Peak #: 1 modulation #: 211 start: 88 top: 105 end: 119 area: 158256388.000 height:23880112.903
Peak #: 2 modulation #: 212 start: 90 top: 100 end: 107 area: 10704239.882 height: 2532757.176
Peak #: 3 modulation #: 213 start: 90 top: 100 end: 111 area: 1238540.000 height: 289731.810
Peak #: 4 modulation #: 214 start: 90 top: 99 end: 108 area: 636315.944 height: 148369.500
Peak #: 5 modulation #: 215 start: 93 top: 98 end: 104 area: 443504.000 height: 104797.455
Peak #: 6 modulation #: 216 start: 92 top: 98 end: 103 area: 425695.000 height: 71512.000
Peak #: 7 modulation #: 217 start: 91 top: 97 end: 101 area: 348390.700 height: 54655.800
Peak #: 8 modulation #: 218 start: 90 top: 97 end: 102 area: 336283.750 height: 45083.750
Peak #: 9 modulation #: 219 start: 90 top: 97 end: 102 area: 332753.750 height: 41265.750

0K

Figure 7.22: The window displaying Blob Info

7.6.3.6 Select Compound

The command allows the user to select a different compound among those re-
turned by the similarity search, performed by the external software component
(see Section 8.3.2)

The command is active only if the automatic Blob Search has already been per-
formed on the selected Blob (through the context menu command Search Blob of
Section 7.6.3.1 or the main menu command Search All Blobs of Section 4.6.12).

The command displays a dialog window, named Assign compound for Blob...,
showing all compounds found by the similarity search.

The software by default identifies the Blob using the compound with the highest
similarity index (the first of the list); the user can select a different compound and
confirm his choice with the button 0k. The choice is archived, so that the assigned
compound will be shown if this window will be opened at a later time (in this case,
it will be however possible to change the former choice).

The dialog box is shown in Figure 7.23.
7.6.3.7 Add Selected to Method
Adds the currently selected and identified Blob to the Blob list used in the Method

for quantitation (The command does not work if the current Blob has been not
identified).
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1) 13 Pinene <alpha-> 78 933 o] 0 0 0 0
14 Pinene <beta-> 178 978 o 0 (1] 0 0 | —
romatogran ] Sabinene 78 972 o 0 0 0 0
16 [Terpinolene 78 1088 |0 0 il 0 0 —
17 Geranyl benzoate 77 1385 |0 o 0 0 0
13 [Terpinene <gamma-= 77 1058 o 0 0 0 0 il
10 Db il tata wrar 132738 N N N N
Ok ] [ Cancel =
\P FTIETI5 -1097 98 23Limonene 11537 .89d

d\ -109729824 Limonene : :
4194372 -109729824|Limonene 12,590 3.421

can1Rasl 0172220458 inzlnnal Avida ~ce~ 15 acal 2 270l

Figure 7.23: The Assign Compound dialog box

In fact, the identified Blobs are not automatically added to the Method, in order to
avoid duplications. The user should explicitly define which Blobs are to be added
to the method, using the following procedure:

e Once the automated search for one or more Blobs has been performed, if the
Blob is not already present in the Blob Table of the Method, the entire row
is redrawn in red in the Data Analysis table (see Section 7.6.1).

e The user can decide to add the selected Blob to the Blob Table of the Method
or not, using this command.

e As soon as this operation is performed, the Blob that has been included in
the Method is available for quantitation and is redrawn in black.

7.6.3.8 Add All to Method

The command automatically performs the procedure of adding a Blob to the
Method (described in the previous Section 7.6.3.7) on all the Blobs of the Blob
Table.

In other words, the procedure search for all Blobs of the Table corresponding to
rows marked in red, and add them to the Method: at the end of the procedure all
rows are redrawn in black.
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7.7 The Grouping page

The Grouping page is the last page of the lower window of the Chromatogram
Panel. Tt is activated only when in the Method is defined at least one Group in
the Group table.

blob recognition

D name Int.Std.ID Ion Selection Background Subtrac... ..
1 Blob A -1
2 Blob B -1
3 Blob C -1

[ delete | [ Bgonan | [ Bgofan |

groups

D Name Blobs
1 |Group AB |12

Figure 7.24: Method Panel showing one Group

40T T T ' || F

T T T T T T T T T T T T T T T T T T T T
20.320 40.640 B0.961 81.281 101.601

0.000

Graphical param. | Chromatogram | Spectrum | Data analysis| Grouping

@ K

Index Name Area Area% Area% Group = Conc
1Group 1 | 272630627.6| 17.285| 100.000|

Figure 7.25: Grouping page - The results

The page consists of a table with 6 columns and as many rows as the Groups
defined in the Method. The columns gave the following meaning:

1. Index. This is just a counter of the rows/groups.
2. Name. The name assigned to the Group in the Method.

3. Area. The Area of the group, corresponding to the sum of the Areas of all
Blobs which belongs to the Group.

4. Area %. The Area % of the group, corresponding to the sum of the Areas
% of all Blobs which belongs to the Group.

5. Area % Group. The percentage of the Area % of the group, with respect
to the sum of the Area % of all Groups. It obviously is 100 if only one Group
is defined.
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6. Conc.. The Concentration of the group, corresponding to the sum of the
Concentrations % of all Blobs which belongs to the Group.

The Figure 7.24 shows a Method Panel with the definition of a Group. The
example shown refers the same case described in Section 7.6.1.1: a Group, named
“Group AB”, has been defined as the aggregation of Blob A and Blob B.

The Figure 7.25 shows the results of the integration in the Grouping page. Com-
paring the results with those shown in Figure 7.13, it can be seen that the Area
of the Group AB is equal to the sum of Areas of Blob A and Blob B. The same
for Area %.

7.8 The Status Bar

The Status Bar (see Figure 7.8) shows the current position of the mouse pointer
inside the Map Plot window. It includes the following information:

e Mod: Modulation counter (along horizontal axis)

DP: Data Point counter (along vertical axis)

TtR: Total Retention Time (in minutes)

2tR: Second Dimension Retention Time (in seconds)

1tR: First Dimension Retention Time (in seconds)

Int: Intensity (or Absorbance)

Note that: TtR = 1tR + 2tR/60

||Mnd:194 DP:113 TtR:29.961 2tR:5.686 1tR:29.867 Int:536446.50

Figure 7.26: Chromatogram Panel - The Status Bar
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Chapter 8

Qualitative Data Analysis

In this chapter it will be presented a summary of the operations of a routine
Qualitative Analysis. In order to maintain the description fluent, only the key
points will be here reported, with frequent references to specific sections of the
manuals

8.1 Set up the Chromatogram

8.1.1 Load the Chromatogram

Use the menu command File | Open Datafile (see Section 4.1.1) to load a chro-
matogram into memory.

For large chromatograms the loading may require some time (several seconds or
even minutes); a progress bar is always displayed, giving a rough estimate of the
time required to complete the process.

When the loading operation has finished, the progress bar window closes and the
chromatogram is automatically displayed in the Chromatogram Panel.

8.1.2 View the Chromatogram

After a little expertise, the user is generally able to view at a first sight whether
the displayed Map Plot is correct or not. Some “anomalous” patterns are easily
recognized and may suggest corrections to some parameters from the user.

Modulation Time and Wrap Around are the two parameters to be influenced.
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8.1.2.1 Correct Modulation Time

A wrong modulation time is generally the main responsible of an anomalous Map.
This is the most common case, since this information cannot be supplied automat-
ically.

The user can easily change it and reload the chromatogram to view the changes
in the Map Plot. See Section 4.1.1.3.

Note: after the first loading of a Data File, the software generates the correspond-
ing Result File (see 3.3.2). If the user tries to load again the Data File using a
different Modulation Time, the software warns the user that the Result File is
already present and asks whether he wants to overwrite it or not. In this case the
answer should be “Yes”.

8.1.2.2 Correct Wrap Around

The Wrap Around correction does not change the Blob patterns, but moves the
whole Map Plot towards the top or the bottom.

See Section 4.6.13.

8.2 Integrate the Chromatogram

The integration of a new chromatogram includes various steps:

—_

. set up the Method;
2. integrate the whole chromatogram;

3. (optionally) define a smaller area (Region of Interest, or ROI) and integrate
only this one;

4. check the integration results;

5. (optionally) modify some integration parameters.

For new types of chromatograms, the various steps may be repeated more times.
Once satisfactory results are obtained, the Method can be saved and used for the
integration of similar chromatograms (this is normally the case in Quantitative
Analysis). The integration with an established Method is a straightforward activity
which involves just one click.
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8.2.1 Set up the Method

Setting up the Method includes the following actions:

1. Switch the main view to the Method Panel, using the Method command in
the Side Tool Bar. Method Panel is thoroughly described in Chapter 6.

2. Use an existing method, loading it by a Method File, either create a new
Method from scratch:

e To open an existing Method, use the menu command Method | Open (Sec-
tion 4.2.2) and select a ““.xcm”” Method file through the File Selection
Dialog Box .

e To create a new Method, use the menu command Method |New (Section
4.2.1).
3. Define the three Method parameters (shown in the Figure 8.1):
e Minimum Area: the minimum value of the area of the Blobs that will
be integrated (Blobs with smaller values will be discarded).
e Noise: value of the noise level for Blobs filtering.
e Peak shift: value per cent for the peak shift tolerance.
In the case of a new Method, the three fields are initially filled with the value
-1.0, which means that a default value is assumed for each parameter.

In the case of an existing Method, the values assigned in a previous work
session are taken.

method filename C:\ChromSquare\samplesCollaudaTest 3. 2.xcm
mirl, area 1.0e8
noise 10000.0

peak shift (% of Mod. Time) |&.0|

Figure 8.1: The Method parameters

110



8.2.2 Integrate Whole Chromatogram

To integrate the whole chromatogram:

e cither use the menu command Action | Integrate Whole Chromatogram
(Section 4.6.2);

e cither use the first icon of the Data Analysis Tool Bar (Section 7.6.2)

Figure 8.2 shows a samples of whole chromatogram integration.

L ChromSquare - License GCXGC/MS - Current file: Shimadzu GCxGC-MS Bsec.xrs ‘EHEHX|
File Method Schedule Wiew Options Action Todls ?

3776 38131 44.438 50842 a7197

Graphical param. | chromatogram | Data analysis | Grourin |

0,00000 ‘*37
7]— P 80867e+07
reset ko saved values

lod: 332 DP 144 TER:S56,304 2tR:2.214 1kR:56,267 Ink: 1721493

Figure 8.2: Qualitative Analysis: Whole Chromatogram integrated

8.2.3 Integrate ROI

To integrate a ROI:

e Define the ROI, if this has not already been defined (the ROI is stored in
the Method, and its definition can be viewed in the Method Panel, as the
Total Retention Time values of two opposite points; see 6.1.8). To define a
ROI, use the Map Plot Context Menu (see Section 7.2.4).

e Perform the ROI integration:
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— either use the menu command Action | Integrate ROI (Section 4.6.1);

— either use the second icon of the Data Analysis Tool Bar (Section 7.6.2)

Figures 8.3 and 8.4 shows samples of a ROI definition and its corresponding inte-
gration.

8.2.4 Check the Integration Results

After the integration (both in the whole or the ROI cases) the user may check
whether the results are correct (in the routine analysis this step is not necessary,
but in a new analysis it may be important).

To check the analysis result the user may:

e View the integration results - that is the representation of the integrated
Blobs - on the 2D Map Plot; in order to improve this visualization, it is then
possible:

— to zoom on particular zones of the plot (see Section 7.2.3);

— to change the details of the Blob representation, through the various
items of the Menu Options (see Section 4.5);

— to change the Color Map, as described in the Section 7.3.1.

All operations described above are managed in real time (that is the map
is automatically updated and re-drawn without performing any additional
operation: no further integration is required).

e View the integration results as numerical values in the Data Analysis win-
dow, which is fully described in Section 7.6.

e View the linear chromatogram profile in correspondence of the single Blobs,
as described in Section 7.4.

8.2.5 Change the Integration Parameters

If the results checking described above is not satisfactory, the user can change
some integration parameter and repeat the steps described in Sections 8.2.1, 8.2.2,
8.2.3, 8.2.4.

The integration parameters that can be changed are the Method parameters, de-
scribed at 8.2.1.

112



L ChromSquare - License GCXGC/MS - Current file: Shimadzu GCxGC-MS Bsec.xrs
Fie Method Schedule Yiew Options Action Tools ?

Zoom
Define Blob
Define ROI

Canicel

37532 38873 40213 41.554 42894

Graphical param. | Chromataaram | Data analysis | Grourin |

reset ko saved values

lod:276 DP:54 TER:41, 112 26R:2,717 1tR:41,067 Ink:13195,91

Figure 8.3: Qualitative Analysis: Define ROI

' ChromSquare - License GCxGCJMS - Current file: Shimadzu GCxGC-MS Bsec.xrs _HEHX|

File Method Schedde Wiew oOptions Action Toals ?

< o] =]

[

37532 33873 0213 41554 42.894

Graphical param. | chromatogram | Data analysis | Grourin |

—_

reset ko saved values

lod:254 DP:91 TER:37.935 2tR:4,075 1kR:37.867 Ink:21580.70

Figure 8.4: Qualitative Analysis: ROI integrated
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8.3 Identify the Blobs

The identification of the Blobs (that is, the operation of assigning a Blob Id to the
Blobs) can be performed in two ways:

e Manual identification.

e Automatic identification.

8.3.1 Manual Identification of the Blobs

Manual identification is obviously the only identification possible when the current
software license does not provide the link with the software which performs the
identification (see next section for details about this).

Manual identification may be also recommended when the user is interested to few
well known and defined Blobs, which are recognized at a first sight, and prefers to
avoid the automatic process, that in some case may be time-consuming.

Manual identification must be made separately for each Blob to be identified.

The Manual identification is made up by two steps:

e In the first step, the user defines the region which includes the Blob; this
may be a rectangular region or an arbitrary polygonal region.

e In the second step, a dialog box allows the user to write the name to be
assigned to the Blob.

The procedure will be reported in details for the two cases.

8.3.1.1 Rectangular Regions

To perform the Manual identification of Blobs included in a rectangular region,
follow these steps:

e Define the Blob region, according to the instructions reported in Section
7.2.2 and 7.2.4.

e Enter the Blob name in the dialog box that will be displayed soon after, as
described in Section 7.2.4.2.

If the selected region contains more than one Blob, the same name will be assigned
to all them.
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8.3.1.2 Polygonal Regions

To perform the Manual identification of Blobs included in a polygonal region, follow
the procedure described in Section 10.3.

If the selected region contains more than one Blob, the same name will be assigned
to all them.

8.3.2 Automatic Identification of the Blobs

The automatic identification of the Blobs can be performed in the cases in which
the current license provides a link with an external software which can execute the
task.

Presently the following licenses provide this feature:
e GCxGC/MS & LCxGC/MS version for Shimadzu GCMSsolution and GC-
solution(using Shimadzu Search engine).

e LCxLC version for Shimadzu LCMSsolution and LCsolution(using Shimadzu
Search engine).

e LCxLC version for Shimadzu LCsolution(using Shimadzu Search engine).

e Text and NetCDF Version with NIST Spectra Search(using NIST Spectra
Search engine).

o All Features Version(using Shimadzu Search engine or NIST Spectra Search

engine).

The present license provides the Automatic Identification of the Blobs.
The automatic search includes from one to three steps:

1. the first step consists of the command which starts the search;

2. the second step is optional and allows the user to modify the identified Blob;

3. the third step is also optional, and allow the user to add one or more identified
Blobs to the Method.
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8.3.2.1 Search the Blobs

The automatic Blobs search can be performed in two modes:

e searching a single Blob at a time;

e searching all Blobs with one command.

The first one is preferred in new cases, when the user wants to check libraries,
computing times and so on. The second one is the preferred one in the daily
analysis routine.

To search one Blob:
e Select the row corresponding to the Blob in the Data Analysis table;

e cither give the command Search Blob of the Data Analysis Context Menu
(see Section 7.6.3.1);

e or the command Search Selected Blob (Section 4.6.11) of the Action main
menu.

To search all Blobs:

e give the command Search All Blobs (Section 4.6.12) of the Action main
mentu.

8.3.2.2 Select the Compound

This step may be executed when the user wants to modify one or more automatic
Blob assignments, selecting a different compound from the list generated by the
automatic search procedure.

The step is optional (in many case, the suggested compound is a good choice).

See Section 7.6.3.6.

8.3.2.3 Add Blob/s to Method

This step may be executed when the user wants to insert one or more Blob iden-
tifications in the Method.
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The step is mandatory only if the current analysis will be followed by Quantitative
Analysis.

See Section 7.6.3.8.
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Chapter 9

Quantitative Data Analysis

In this chapter it will be presented a summary of the operations of a routine
Quantitative Analysis.  The summary will be illustrated with frequent screen
shots, which drive the user along the various steps of the procedure.

The Chapter contains four Sections:
1. External Standard Calibration.
2. Internal Standard Calibration.
3. Quantitation of an Unknown Sample Chromatogram.

4. Group Calibration.

9.1 External Standard Calibration

9.1.1 Set up the Schedule

Chrom??er¢  software can be used to build Calibration Plots by processing data
analyses performed at different concentration levels, using pre-measured GCsolu-
tion or GCMSsolution files acquired in ““.gcd’” or ““.qgd’’ data formats.

All files that enter in a Quantitative Analysis must belong to the same
folder.
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9.1.1.1 Rename the files

This Section reports some hints about the file names of the chromatograms, in
order to simplify the operations and avoid errors'.

Some file renaming could be then necessary, according to the following rules:

e The software orders the files alphabetically according to their names. The
names should therefore reflect the logical order of the standards (concentra-
tions and replication numbers).

e Avoid spaces in filenames; use underscore signs () or minus signs (-) instead.
It is difficult to distinguish one space from more spaces if the characters are
small; besides, spaces alter the alphabetic order.

e When using numbers to identify concentrations, try to always maintain the
same number of digits. As an example, if you use 025, 050, 100, the standards
will be always ordered correctly; if you omit the leading zeroes, the order
may be wrong.

In the directory shown in Figure 9.1 the files have been renamed according to the
aforementioned rules.

9.1.1.2 Define a New Schedule

Once your file list has been created, open Chrom?®?* ¢ software using the appro-
priate license and switch to the Schedule Panel using the schedule icon Schedule
at the top of the left sidebar.

See Figure 9.2.

9.1.1.3 Add files to the Schedule

Use the Plus Button (that is is the icon with the plus sign at the left side of the
Schedule Panel Tool bar) to add chromatograms to the current Schedule.

You must insert in the Schedule all chromatograms that should enter in the Cali-
bration as Standards. You can also add one or more chromatograms that should be
treated as Unknown Samples; the latter ones, however, may be added in a second
time.

IThe software actually accepts any kind of name for the files; anyway, if names are scrambled,
it will be more difficult to place them in the right order.
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Figure 9.1: A list of files properly ordered for quantitative analysis

The operation is shown in Figure 9.3.

You must add one Standard chromatogram at a time, using an increasing order
of concentrations. This is not mandatory, but it will help to write down the
corresponding concentrations.

Alternatively, you can add chromatograms to the Schedule by selecting the Schedule | Add
Chromatograms command from the Menu Bar.

Files can be removed from the current Schedule using the Minus Button (this is
the icon with the minus sign at the left side of the Schedule Panel Tool bar).

Note that adding a chromatogram to the Schedule does not mean loading it:
adding just creates a reference to the file; the very loading will be accomplished
later (see Section 9.1.3). Like removing a chromatogram from the Schedule does
not mean to delete it, but just the link.

Use the Arrows to change the order of files in the current Schedule, i.e. to move
upward or downward.

Other commands are available in the Schedule Menu, to create a new Schedule,
save the current Schedule, or open an existing one (see Section 5 for a detailed
description of the Schedule management).

The Schedule Menu is shown in Figure 9.4.
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Figure 9.2: Initial Window for Quantitative Analysis
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Figure 9.3: Schedule Panel with some Chromatograms added
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Figure 9.4: The Schedule Menu with “Add chromatograms” command selected
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9.1.2 Set up the Method

Once the Schedule has been completed, switch to the Method Panel, using the
Method icon (at the bottom of the left sidebar).

If you already have a suitable Method for this calibration, load it through the
menu item Method|Open Method (see Section 4.2.2). Continue to Section 9.1.2.2
if you want to modify some parameter; otherwise skip directly to Section 9.1.3.

If you do not have a Method, define it now though the menu command Method | New
Method (see Section 4.2.1).

Figure 9.5 shows the switch to Method Panel icon; Figure 9.6 shows the Open
Method menu command.

B ChromSquare - License GCxGC/MS
File Method Schedule Yiew Options Action Tools 7

+=01T8 I current method:none

Filename Std. [Smp

HC1-6sec.xrs
HC2-6sec.xrs
l PHC3-65eC.xrs. :

Chromatogram

A~

Method

Figure 9.5: Switch to the Method Panel
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Schedule

1
u

Chromatogram

A

Figure 9.6: The Method Menu with “Open Method” command selected

9.1.2.1 Define a New Method

After giving the menu command Method|New Method, the Method Panel should
show an empty method, that is most fields should be void (some fields will contain
the value -1.0, which means a default value). If you see other numbers or words
somewhere, a method is already loaded; better to close all and start again.

The Method Panel with an empty Method is shown in Figure 9.7.
9.1.2.2 Define Method Parameters

In the Method Panel, enter Minimum Area, Noise and Peak Shift.

The Method Panel with these fields filled is shown in Figure 9.8. In this case, the
numbers 100000, 10000, 6 have been used for the three parameters.

124



L ChromSquare - License GCxGC/MS

File Method Schedule View Options Action  Tools 7

method filename |

min. area |-1.IJ

noise: |'l -
l peak shift (% of Mod, Time]) |—1.D

blob recognition

Schedule

(o) name Int, Std. ID Ton Selection

'-'

WELEREENS  groups

(1) Mame Blobs

P delete:
;\ [

Method | | ‘

h ChromSquare - License GCxGC/MS - Current file: Shimadzu GCxGC-MS Bsec.xrs

File Method Schedule View Options  Action  Tools 7

methad filename |J:154) Data ChromSquarel32) Quantitativelquantitate. xem |
min, area [100000.0 |
noise [10000.0 |

E- peak shift (% of Mod, Time) |6.D
- I blob recognition
Schedule o) name Int.5td.ID Ion Selection

|
) groups
(o) Mame Elobs
( am
ROI
l |3.e6me59m331 108146 | [3.9745293324432582
Method

Figure 9.8: The Method Panel with some parameters entered
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9.1.3 Load a chromatogram

Once the Method has been set up, switch back to the Schedule Panel, select the
first chromatogram and load it using the icon with the Magnifying Lens (third icon
of the top tool bar). See Section 5.1.

The icon is pointed out in Figure 9.9.

L' ChromSquare - License GCXGC/MS E|@@
File Method Schedule View Options Action Tools ?

+ - t 3 b cwrent method:none

Filename Std. [Smp
HC1-Gsec.oos \
HC2-658C. x5

PHC3-6sec.xrs

Chromatogram

~

Figure 9.9: The icon for loading the selected chromatogram

Alternatively, you can load the chromatogram by double clicking on the selected
rOowW.

Loading chromatogram may require some time, during which a small window show-
ing the progress of the operation is displayed.

At the end of the loading process the software will automatically switch to the
Chromatogram Panel, where the loaded chromatogram will be shown.

See Chapter 7 for a full description of the Chromatogram Panel.

See also the various Sections of Chapter 8.1.2 for details about the operations that
can be made to better view the displayed chromatogram.
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9.1.4 Integrate the chromatogram
To integrate the chromatogram:

e ecither use the main menu command Action|Integrate whole chromatogram

e or, in the lower window of the Chromatogram Panel, switch to the Data
Analysis window and click on the first icon (the one with the “gear” symbol)
of the Data Analysis Tool Bar (7.6.2).

The Menu Action command is shown in Figure 9.10.

1 ChromSquare - License GCXGC/MS - Current file: Shimadzu GCxGC-MS 8sec.xrs |- [0 [X]
File Method Schedule View Options Ba&ilsi§| Tools ?
Integrate ROI
Integrate whole chromatogram
Quantitate
Remove integration
Integrate all chromatograms
Create Calibration

Show Calibration

Generate chromatogram report |
Search selected Blob
Search all Blobs
Show selected blob
18207 | Correct Wrap Around

| 30495

Chromatogram

Graphical param. ‘ Chromatogram | Spectrum | Data analysis | Grouping |

0.00000 ——

] [r-s0s67e+07

reset to saved values

Method

Mod:136 DP;137 TtR:22.248 2tR:6.893 1tR:22.133 Int:6196.88

Figure 9.10: The Menu Action - Integrate Whole Chromatogram
Integration may require some time, especially in large chromatograms: a Calcula-
tion Progress window allows the user to monitor the status of the integration.
The Calculation progress window is shown in Figure 9.11.

When the integration terminates, the Map Plot is redrawn, showing the boundaries
of the Blobs and other information, which are displayed directly on the Map Plot
at each Blob position.

At this point, before proceeding with the other steps, the user may use the various
zoom functions to get a more detailed representation of some regions of the Plot,
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Integration monitor

Calculation Progress (percent): 90

Figure 9.11: The window showing the calculation progress

and also use the various items of the Menu Options (see Section 4.5) to change the
details of the displayed information. Zooming also improves the readability of the
information displayed on the Map (when too many Blobs have been recognized,
the various info texts overlap; zooming has also the effect of “spreading” the Blobs,
allowing to distinguish the single texts).

See also the Section 8.2.4 for various hints about the visualization.

The Figure 9.12 shows a zoomed region of the chromatogram after the completion
of the integration.

L ChromSquare - License GCxGC/MS - Current file: HC2-6sec.xrs ‘._UEH7|
File Method Schedule View Options Action Tools ?

2776 3702 4627

1851

0925

10.462 13.077 15693 16308 20923

Graphical param. | Chromatogram | Data analysis | Grouning

|:245,000 —{t—
[l — L L \ _

od: 146 DP:658 TtR: 14,668 2tR:5.271 1tR:14.800 Int:-69,65

Figure 9.12: Integrated chromatogram - Zoomed view
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9.1.5 Identify the Blobs

The identification of the integrated Blobs has been already described in details for
Qualitative Analysis.

Two kinds of identification are provided: manual and automatic:

e Manual identification is always possible; it must be done separately for each
Blob that should be included in the Calibration.

e Automatic identification is provided for some types of license, and it is per-
formed on all integrated Blobs; in this case it is possible to use ROI (see
8.2.3) to limit the number of Blobs.

Skip to Section 8.3 for a full description of both procedures.

The Figure 9.13 shows a the context menu and the dialog box for the manual
identification of a Blob.

. ChromSquare - License GCxGC/MS - Current file: HC2-6sec.xrs ‘._|‘E||§|
File Method Schedule Wiew Options Action Tools 7

Insert blob name

Start TER: 9,347 end TtR: 11.176
‘Hydrol

Chromatogram

ok || cancel |

- P Graphical param. | Chromatogram | Data analysis | Groupng
X

d‘ \ o ‘ J -
D —

od: 101 DP:317 TtR:10.142 ZtR:2.539 1tR:10.100 Int:-48.61

Figure 9.13: Manual identification of a Blob

At the end of the identification, switch again to the Method Panel: you will find
that the software has automatically filled the Blob Table in the Method, adding
the names and the IDs of each identified Blob.
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Once the identification has been completed, save the Method with the main menu
command Method|Save As, choosing a file name and a folder for the Method. File
name should have the extension ‘“.xcm’” (the software assigns it automatically at
any case); folder may be any, but it is recommended to use the same folder which
contains the calibration data files.

After the saving operation, the full path of the Method file will be shown in the
Method Panel.

The Figure 9.14 shows the Method Panel with the Blob names and IDs; it also
shows the Method path name.

; ChromSquare - License GCxGC/MS - Current file: HC2-6sec. xrs
File Method Schedule View Options Action  Tools #

D_

Schedule

method Filename |J:154) Data Chrom3quare)32) Quantitative'\DataZiHydroc.xem

Thin, area | 100000.0

noise |6.0

peak shift (% of Mod. Time)  [1000.0

blob recognition

D name Int,5td.ID Ion Selection

|
*

WLHEREENS  groups

o} Mame Blobs

X

[13.201458868c66000 | |25. 39009666850 6665

Method

Figure 9.14: Method Panel showing Blob names and Method file name

9.1.6 Integrate again

From the main menu, select the command Action|Integrate Whole Chromatogram
again; at the end, the software switches to the Chromatogram Panel.

Now, since the Method contains a full definition of Blobs, the software can recog-
nize all the Blobs of the chromatogram and show their names in the Map Plot.

Select the Data Analysis tag in the lower window to see the Data Analysis Table,
which now contains also the names and the IDs of the Blobs which have been
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identified.

The Figure 9.15 shows the Chromatogram Panel with the Blob names (both in
the Map Plot and in the Data Analysis window).

File Method Schedule VYiew Options Action Tools 7
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Graphical param. || Chromatogram| Data analysis |Gruuping

1‘3'} u‘% ‘H' . [] Palygon made

. ID Marne TER. ZER Area
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Figure 9.15: Integrated chromatogram with names of the recognized Blobs

9.1.7 Integrate All Chromatograms

Analyzing the results of the second integration described in the previous Section,
you had been able to verify whether the Method which has been previously set up
and saved entirely fulfils the needs of the current calibration (in other words, if all
Blobs necessary to the calibration have been correctly integrated and identified).

If this is the case, it is possible to proceed with the integration of all remaining
chromatograms of the current Schedule, using the current Method. On the con-
trary, you should modify the Method, coming back to Section “Set Up the Method”

(9.1.2) and repeat the various steps.

The integration of the remaining chromatograms may be done in two ways:
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e manually, one chromatogram at a time,

e or automatically through the main menu command Action|Integrate All
Chromatograms (see 4.6.5).

The first one may be preferred in “tricky cases”, where may be useful to investigate
every single chromatogram for possible anomalies. This way lets the user to check
the results of every single chromatogram before continuing with the next one.

The second one is that preferred in the daily routine work. This is a powerful
command that, for each chromatogram of the Schedule, performs the following
operations:

e loads the chromatogram;
e integrates it;

e saves the results in the ““.xrs’’ file.

All operation are carried on without further intervention of the user. The inte-
gration of many chromatograms can take a lot of time (obviously depending on
number and complexity of the chromatograms), during which various images will
flash in the graphical interface. Also various monitor windows will appear and
disappear during the process.

The process cannot be interrupted by the user: at any case, once started, it should
be left working and terminated by itself. Trying to close the monitor window
has no effect on the whole process (this only closes the monitor window for that
integration; a new window will be generated at the next integration step).

9.1.8 Assign the concentrations

Now you can return to the Schedule Panel. Nothing seems to have happened; this
because when you added the chromatograms the Method was still undefined. In
order to let the Schedule know that the Method has changed, it is necessary to
give the menu command Method|Open Method, and reload the the Method that
have been just saved.

You will see that new columns (one for each Blob) will be automatically placed in
the table and temporarily filled with zero values of concentration.

The Figure 9.16 shows the Schedule Panel with the new columns corresponding to
the Blobs.
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Figure 9.16: Schedule panel ready to insert concentration values

Now you can write the concentrations in the cells of the Schedule table. Rows
are the Standards, columns are the Blobs.

To facilitate the input, select a cell and give a double click: the cell will be shown
in reverse and you can directly write on it. You can also navigate through the cells
using the Tab key.

The Figure 9.17 shows the Schedule Panel while a concentration value is being
inserted.

For each row of the Table, you must also specify whether it corresponds
to a Standard or an Unknown Sample. Use the combo-box in the second
columns to make this choice.

Note that rows corresponding to the Standards will be coloured in green; rows
corresponding to the Unknowns will be coloured in yellow.
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Figure 9.17: Schedule panel while inserting a concentration value

9.1.9 Save the Schedule

At this point you can save the Schedule through the menu command Schedule |Save
schedule as.

Choose the same directory of the other files and a proper name for the Schedule.
Schedule files have a ¢“.wls’’ extension.

9.1.10 Create the Calibration

Now you have all the elements for making the Calibration:

e the concentration values of all Blobs of all Standards (assigned by the user
at 9.1.8) are stored in the current Schedule;

e the area values of all Blobs have been saved in the ¢“.xrs’’ files corresponding
to each Standard (generated at 9.1.7).

Just select the menu item Action|Create Calibration.
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The command performs the following operations:

e opens sequentially all the ““.xrs”’ files and loads into memory the area data;
this is a fast operation, since the ‘“.xrs’’ files are relatively small files already

containing all essential data;

e make the calculation of the Regression lines for each Blob, correlating the

areas as linear functions of concentrations;

e shows a final summary of the calculation in a Dialog Box.

This summary is only a warning that the Calculation has been completed correctly
(a diagnostic Dialog Box, showing the anomalies, will be generated otherwise). The
full reporting of the results will be discussed in the next Section.

The Figure 9.18 is an example of the Dialog Box which shows the calculation

Results.

5

Calibration ok.

Calibration - Standards: 3 Blobs: 2
Standard n. 1 - File 10 ppm.xrs
COMCENTRATIONS

10,000, 10,000,

TOTAL BLOE AREAS
414332917, -1.000,

Standard n. 2 - File 50 ppm.xrs
COMCENTRATIONS

50,000, 50,000,

TOTAL BLOE AREAS
1860323.692, 2857667.329,
Standard n, 3 - File 100 ppr.lcd
COMCENTRATIONS

100,000, 100,000,

TOTAL BLOB AREAS
3211522981, 5148867.229,

REGRESSION LINES FOR EACH BLOB

Blob 1

Area = 30913.664 * Conc + 179997782
Elob 2

Area = 61083,360 * Conc + -196500,636

Figure 9.18: The Calibration Results Dialog box

Press the Ok button to close the Dialog Box. If the Calibration terminated without
errors, the window Calibration Data will open soon after.
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9.1.11 View Calibration results

The Calibration Data window is made up by two pages (or tabs): Calculation and
Graphs.

e The Graph page (a sample is shown in Figure 9.19) includes four panels:

— The upper-left panel is a List of all Blobs included in the Calibration;
the List is used to select a Blob at a time, whose characteristics will be
shown in the other panels.

— The upper-rightpanel is a Plot of the regression line corresponding to
the currently selected Blob of the List.

— The central panel is a Table which describes the characteristics of the
input data used to build the regression of the currently selected Blob
of the list; the Table contains a row for each Standard chromatogram;
columns represent:

1. The Blob name (this is equal for all Standards);

2. the Id of the Standard (that is a counter);

3. the Area of the Standard (this is the result of the Integration);

4. the Concentration of the Standard (this is the value assigned by
the user in the Schedule Table; see the Section 9.1.8).

— The lower panel shows a Report of the calculations regarding the cur-
rently selected Blob of the List; the Report includes:

x The coefficients of the regression line;
* the Response Factor;
« the Linear Correlation Coefficient (R) and R squared.

e The Calculation page contains a detailed report of the various calculations
and results of the calibration in numerical form.

In the Graph Page, select the Blobs one at a time in the upper-left list, and check
the Regression Line and the numerical coefficients in the Report Panel.

9.1.12 Save the Schedule again

Finally, save again the current Schedule through the menu command Schedule|Save
schedule as, choosing the same file name used before (see Section 9.1.9).
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Linear Carrelation Coeff, (R) = 0,996505 R sguared = 0,993023

Figure 9.19: The Calibration Graph window

This time, in the Schedule file will be also stored the coefficients of all the Re-
gression lines. The Schedule file is now a Calibration file, that may be used for a

Quantitative Analysis of an unknown sample.
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9.2 Internal Standard Calibration

Calibration with Internal Standards is very similar to the one described for the
External Standard in the Section 9.1.

In this Section, only the steps that differ from the External Standard will be dis-
cussed; for all other steps, it will only be reported a reference to the corresponding
Section.

9.2.1 Set up the Schedule

See Section 9.1.1.

9.2.2 Set up the Method

See Section 9.1.1.

9.2.3 Load a chromatogram

See Section 9.1.3.

9.2.4 Integrate the chromatogram

See Section 9.1.4

9.2.5 Identify the Blobs

See also Section 9.1.5.

Once the Blobs have been recognized, they are enumerated in the Blob table of
the Method Panel.

If a Blob has to be calculated using an Internal Standard, the cell corresponding
to the Int.Std.ID column (the third of the table) must contain the Blob ID of
the other Blob that should be used as Internal Standard. If the cells contains 0 or
-1, this means that the Blob does not use the Internal Standard.

Clicking an any cell of the third column, a small Combo Box will be displayed,
enumerating all available IDs. Select one of them (different from 0) to assign the
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Internal Standard. Select “0” to delete the Internal Standard assignment.

9.2.6 Integrate again

See Section 9.1.6

9.2.7 Integrate All Chromatograms

See Section 9.1.7.

9.2.8 Assign the concentrations

See also Section 9.1.8.

You will see that in the Schedule Table the columns relative to the Blob defined
as Internal Standards are coloured in green, like the rows corresponding to the
Standards.

You must fill in the concentration of the Internal Standard in the sample chro-
matogram.

Remember that green cells are those where the user can write the concentrations,
whereas yellow cells are those where concentrations will be calculated.

9.2.9 Save the Schedule

See Section 9.1.9.

9.2.10 Create the Calibration

See also Section 9.1.10.

Note: in the regression line plot, the concentrations and the areas are divided by
the concentration and the area of the internal standard, so they assume very low
values (indicatively the magnitude of the unity).

9.2.11 View Calibration results

See Section 9.1.11.
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9.2.12 Save the Schedule again

See Section 9.1.12.

9.3 Quantitation of an Unknown Sample Chro-
matogram

The Quantitative Analysis of an unknown sample (also called “Quantitation”) is a
very simple operation once that a Schedule file containing a Calibration has been
set up.

9.3.1 Add unknown sample files to the schedule

Execute the following steps:

e Switch to the Schedule Panel.

e Add one or more sample chromatograms to the current Schedule, using the
commands described at Section 9.1.1.3. If the sample chromatograms have
already been added to the Schedule when defining the Standards, skip to the
next Section.

e Define the chromatograms just added as “Samples”, using the Std.Smp.
combo box.

In the Schedule Table, rows corresponding to Samples have a yellow background
(whereas Standards have a green background).

9.3.2 Load a chromatogram

The operation is the same described for Standards. See Section 9.1.3.

9.3.3 Integrate the chromatogram

The operation is the same described for Standards. See Section 9.1.4.

Since the current Method already contains the identification of the Blobs, the
integration command should also recognize the Blobs.

140



This operations may be skipped if all unknown samples have been added to the
Schedule together with the Standards: in this case, the command Integrate All
Chromatograms (described at 9.1.7) will also integrate the unknown samples and
save the corresponding ¢“.xrs”’ files with the area data.

9.3.4 Execute the Quantitative Analysis

To execute the Quantitative Analysis of all Unknown Samples included in the
Schedule give the main menu command Action|Quantitate.

The command will use the Calibration defined within the current Schedule. Error
messages will appear if the Schedule does not contain a correct Calibration.

The Quantitation results will be shown in various places. Perform the following
actions to see all results:

1. Switch to the Schedule Panel; the concentration results are shown, for each
column corresponding to a Blob, on the yellow lines corresponding to the
unknown Samples (these concentration were all zero before executing the
Quantitation command).

2. From the Schedule Panel, load a Chromatogram corresponding to an un-
known Sample (double click on the row or use the Magnifying Lens icon).
The current panel automatically switches to the Chromatogram Panel.

3. Look at the Map Plot: the concentrations will be shown near to each Blob;

4. Look at the Data Analysis Table (7.6.1) in the Data Analysis window of the
lower panel: the Concentration column will now be filled with the calculated
concentration values.

The Figure 9.20 is an example of the Schedule Panel which shows the Quantitation
Results in the yellow row corresponding to the sample.
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Figure 9.20: The Quantitation Results reported on the Schedule Panel
9.4 Group Calibration

9.4.1 Description

The Group Calibration is a type of calibration based on groups of Blob IDs (a
Blob ID, in its turn, is a group of adjacent Blobs, as described in Section 3.1.6);
in order to distinguish the two kinds of groups, we will call the groups of Blob IDs
as Named Groups or simply Groups.

Whereas a Blob ID is a set of one or more Blobs belonging to a given Region
(rectangular or polygonal), a Named Group is a set of more Blob IDs, assembled
by the user according to different criteria.

Both Blob IDs and Named Groups are defined inside the Method: whereas Blob
IDs are defined by the user through a graphical procedure, Named Groups are
defined at a second step, by manually assembling the Blob IDs defined in the
former step.

The Group Calibration is similar to the normal Calibration (also called Blob Cal-
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ibration), with the difference that it handles Groups of Blob IDs instead of single
Blob IDs. This means that in the Calibration algorithm the area of a Blob ID is
replaced by the sum of the areas of all Blob IDs included in the Group, and the
concentration of a Blob ID is replaced by the sum of the concentrations of all Blob
IDs included in the Group.

From the analytical point of view, the Named Groups are useful to treat more
similar compounds as a single entity, even if they are placed in different regions of
the graph.

In the following paragraphs are summarized the various steps of a Group Calibra-
tion.

9.4.2 Define Groups in the Method Panel

To set up a Group Calibration, you should have already set up a normal Calibra-
tion, that is you should have already defined a Schedule (a set of Standard and
Sample Chromatograms) and a Method. See Sections 9.1.1 and 9.1.2.

To define the Named Groups, execute the following steps:

1. Switch to the Method Panel in the main window; the upper table (labeled
Blob recognition) shows the already recognized Blob IDs; the lower table,
labeled Groups, is initially empty.

A sample of Method Panel with Blob IDs and no Group is shown in Figure
9.21.
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Figure 9.21: Method Panel with some Blob ID defined

2. Click on the button add, immediately below the Groups table: a window
showing a list of all Blob IDs will be displayed; the window assigns a tempo-
rary name to the Group being defined, that is Group followed by an increasing
number (the name could be later changed by the user).

A sample of the list is shown in Figure 9.22.
3. Select two or more Blob IDs, holding the CTRL key; the selection should

be done according to analytical criteria; in the example, we just selected
compounds having similar names.

A sample of the list with selection is shown in Figure 9.23.
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Group 1

Select the one or more Blob ID (hold CTRL key For multiple selction)

1 Gallic acid

2 Tyrosol

3 Catechin

4 Caffeic acid
5 Ethylgallate
& Rutin

[ Ok ] [ Cancel

Figure 9.22: List of all Blob IDs

Select the one or more Blob ID {hold CTRL key for multiple selction)

1 Gallic acid
2 Tyrosol

3 Catechin

4 Caffeic acid

| S Ethylgallate
& Rukin

[ Ok ] [ Cancel

Group 1 fgl

Figure 9.23: Selection of the Blob IDs

e a Group ID (that is a sequential identifier, assign

e the Group Name (which is initially assigned by
Group followed by the ID number);

e the list of the Blob IDs belonging to the Group.

See Figure 9.24 for a sample of the Method Panel with j

. When one or more groups have been defined, it is poss
a given Blob ID is included in one or more Groups, by simply moving the
mouse on the upper table; when the mouse passes over a Blob ID belonging
to some Group, the list of the Groups is shown as a tooltip.
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Figure 9.24: Method Panel with one Group
5. It is possible to change the name of the Group (assigning a more significant

term) by directly writing inside the cell table.

The operation can be repeated for more Groups.

A more complete example is shown in Figure 9.25, where 3 groups have been
defined and renamed.

At any time, the user can delete one or more groups through the button
delete; subsequent operations of adding and deleting groups will destroy
the regular sequence of ID numbers: this however is not a problem, since
IDs are just identifiers, and not counters.

At the end, the user must save the Method before continuing with the cali-
bration and other operations.

Important Note: the definition of Named Groups is an activity that must be
performed after the Blob recognition; the two activities cannot be mixed, in order
to avoid complicated side effects. For this reason, the Blob ID structure should
not be changed once one or more Groups have been defined. If the user tries to
delete a Blob ID when Groups are present, a message will be displayed, warning
the user that the action will reset the Group structure.
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Figure 9.25: Method Panel with more Groups

9.4.3 Integrate All Chromatograms

After that the Method has been saved, it is possible to integrate the whole set of
chromatograms included in the schedule through the menu command Action|Integrate
A1l Chromatograms 2.

Once the integration has been completed, you can view the traditional Results
Table, clicking on the tab Data Analysis of the lower pane:

A sample of the Data Analysis table is shown in Figure 9.26.

If the current Method defines Named Groups, a new tab (page), named Grouping
will appear in the lower pane, at the right of Data Analysis. By clicking on it, a
new table, with the results of the integration of Groups, will be shown.

A sample of the Grouping Results table is shown in Figure 9.27.
This table reports a row for each Group defined in the Method, and 5 columns:

’Note that if the schedule had been previously integrated with a different method — for
example, with a similar method not having Named Groups — the software will warn that the
current Method is different from the Method stored in the Results files, and will ask if you which
Method should be used for the integration; the correct answer in this case is to preserve the
Method file, since we are applying a new Method.
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Figure 9.26: Integration Results with Named Groups

1. in the first column, the ID of the Group, as defined in the Method;
2. in the second column, the Name of the Group, as defined in the Method;

3. in the third column, the Area of the Group, calculated as the sum of the
areas of the Blob IDs which constitute the Group;

4. in the fourth column, the Area Percent of the Group, calculated as the sum
of the areas percent of the Blob IDs which constitute the Group;

5. in the fifth column, the Concentration of the Group (empty at the moment;
will be calculated after that Group Calibration will be done).

By comparing the former two figures, it is easy to verify, for example, that the area
of the Group Tyr-Cat (5672969.2) is the sum of the areas of the three Blob Ids
which constitute the Group (3592113.7, 592520.2, 136974.5, 461300.2, 890060.6).
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Figure 9.27: Integration Results: Grouping Results Table

9.4.4 Group Calibration

If the current Method defines Named Groups, two new menu items appear in the
Action Menu: Action|Create Calibration Group and Action|Show Calibration
Group. These commands perform actions similar to Action|Create Calibration
and Action|Show Calibration commands, with reference to Groups rather than
to Blobs.

To perform a Calibration of the schedule using Groups rather than Blobs, execute
the following steps.

1. Execute the menu command Action|Create Calibration Group.

A sample is shown in Figure 9.28.
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Figure 9.28: Group Calibration Command

2. An informative window with a summary of the calculations will be shown;
give 0k to close the window.

A sample of the informative window is shown in Figure 9.29.

3. The software will display the calibration results, opening a new window,

named Calibration Group Data, with two pages, respectively named Calculation

and Graphs.
The Calculation page reports the calculation details of the Calibration.
A sample of the Calculation page is shown in Figure 9.30.

The Graphs page lets the user to view the calibration curve for each Group.
The list in the upper-left corner of the windows reports all the Groups of the
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Warning! E]
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Calibration - Standards: 3 Groups: 3

Standard n. 1 - File & antiox 50 ppmz 270.xrs
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Standard n, 2 - File 6 antiox 100 ppmz 270,xrs
COMNCENTRATIONS

100,000, 100,000, 100,000,

TOTAL GROUP AREAS

12727590.572, 12727590.572, 12727590,572,
Standard n. 3 - File 6 antiox 25 ppmz 270.lcd
COMCENTRATIONS

25,000, 25.000, 25.000,

TOTAL GROUP AREAS

3954704.030, 3954704.030, 3954704.030,

REGRESSION LIMES FOR EACH GROLUP
Blob 1

Area = 111956,117 * Conc + 1882906.570
Blob 2

Area = 111956,117 * Conc + 1882906.570
Blob 3

Area= 111986,117 * Conc + 1852206,570

Figure 9.29: Group Calibration Summary

Method: by double-clicking on one of the groups of the list, the corresponding
graph is shown in the right side, whereas the details of the calibration line
and other statistical parameters are shown in the lower table.

A sample of the Graphs page is shown in Figure 9.31.

The command Action|Show Calibration Group allows the user to view
the former windows without perform again all calculations.
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; Calibration Group Data

Calculation | Graph |

B3

Calibration - Standards: 3 Groups: 3

Standard n. 1 - File 6 antiox 50 ppm32 270.5rs
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2 |Group Tyr-Cat 111986117 15532906.570 0, 0000059350 0,975575446 0,951753305
3|Group CA-Ruk 111986117 15532906.570 0, 0000059350 0,975575446 0,951753305

Figure 9.30: Group Calibration Data
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Figure 9.31: Group Calibration Graph
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9.4.5 Group Quantitation

The last step of Group Calibration is the Group Quantitation of the unknown
samples.

There is no specific command to achieve Group Quantitation for a given sample:
this is automatically performed together with normal Quantitation if a Group
Calibration has been previously executed on the current schedule.

The results of Group Quantitation are shown in the last column of Grouping panel.

The next two figures show the Data Analysis page and the Grouping page with
the Quantitation results of a given sample.
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BI621598 unknewn 41.255  1.330 Py 0.0 00040 0000 0000 0.000
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BO0G3668|  12|Ac. Palmitico 41.923  1.230 236514 35415.0 0,181 0.194] 27710 29,776, 2587237
B912a534 unknown 41.935  0.170 12.0 0.0 0.000 0,000/ 0.000 0.000
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Figure 9.32: Group Calibration - Quantitation Results - Data Analysis Page
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Figure 9.33: Group Calibration — Quantitation Results — Grouping Page
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Chapter 10

Advanced Topics

10.1 3D View

10.1.1 Description

Chrom?? ¢ includes a 3D facility which allows a full 3D representation of the
chromatograms, which is displayed in a separate pop up window.

To generate this representation the user must:
e select a rectangular area on the 2D Map Plot (see Section 7.2.2 for how to
select an area);
e give the menu command View | 3D View.
e (optionally) use the buttons of the 3D tool bar to modify the representation

and save it as an image.

The process to create the 3D scene can take several seconds according to the
performance of the computer. On a last generation PC it should take a few seconds.

The initial view is seen from the top and the orientation is the same as the view
selected in the map plot of chromatogram view, as shown in 10.1.
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B 3D View

Orbit: left-click+drag - Move: right-click+drag - Zoom: mid-click+drag

Figure 10.1: 3D View Window - Initial View
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10.1.2 Changing the scene

The possible behaviours of the scene are obtained clicking and dragging the mouse
in the scene.

e Orbit (rotates the plot according to mouse movement) is obtained by left
clicking the mouse button and mowving it.

e Move (pans the plot) is obtained by right clicking the mouse and moving
it.

e Zoom (increases or decreases the observer’s distance) is made by clicking
the central mouse button and mowving it; for two button mouses, the central
button is generally simulated by clicking simultaneously the left and the
right ones; in wheel mouses third button event is generated clicking the
wheel. For most of the wheel mouses, zoom can also be obtained rotating
the mouse wheel.

The Status Bar at the bottom of the window reports some short hints about how
to change the scene with the mouse.

10.1.3 The 3D View Tool Bar

The 3D View window is equipped with a Tool Bar which allows to reset the scene
to the initial position and to take a snapshot of the current view.

The Tool Bar contains the following controls:

e Icon @ immediately restores the initial position for the surface.

e Icon B takes a snapshot of the current view. The first time that it is
pressed, a File Selection Dialog Box is shown, allowing the user to choose
path and file name where to save the image. Once selected, the path and the
first part of the file name will be the same for the whole session (until the
3D View window is closed), and every time the camera button is pressed a
new picture will be automatically taken and saved on a file having the same
prefix file name, followed by a progressive number.

!For additional information please refer to the specific documentation provided together with
the mouse.
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Icon % takes a mowie of the scene capturing one frame every half second.

Once the user has started the recording session, the icon changes into %; the
same button allows the user to stop the recording session (the icon changes
to the original one).

Icons = (actually three icons, numbered 1, 2, 3) switch On and Off a
corresponding directional light that enlighten the scene.

Icon displays a Color Selection Dialog Box which allows to select the
color for the background.

Icon = switches On or Off the colorization of the surface depending on
the elevation, that is the intensity. See Figure 10.2.

Combo Box Shininess allows to change the shininess, i.e. the intensity of

the shining of the image, selecting among a series of values (low, medium,
high and default).

159



Orbit: left-click+drag - Move: right-click+drag - Zoom: mid-click+drag

Figure 10.2: 3D View Window - Surface colorization
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10.2 Compare/subtract tool

10.2.1 Introduction

The Compare/Subtract tool is available through the menu item Tools | Compare
Subtract Chromatograms; it can be used even if no data is currently loaded.

This tool allows the user to load two different chromatograms, to superimpose
them and to subtract them.

Note that the tools handles the chromatograms as whole linear chromatograms, i.e.
without taking into account the modulations. The chromatogram Plots, therefore,
represent Total Retention Time along the horizontal axis, and Intensity along the
vertical axis.

10.2.2 Definitions

e Base Chromatogram is the first chromatogram: it determines the time and
modulation boundaries and the allowed sampling rate.

e Reference Chromatogram is the second one. The only restraint is that the
sampling rate must be the same of the first chromatogram: if it is not the
case, no operation is obviously possible.
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Figure 10.3: Compare/Subtract Tool

10.2.3 Description of the Compare/Subtract window

The Compare/Subtract window (shown in Figure 10.3) contains:

a File menu;

a Tool Bar with various icons and controls, shown in Figure 10.4;

e an Upper Panel, where will be plotted the Base Chromatogram (in red
color), and the Reference chromatogram (in green color);

color);

a Lower Panel, where will be plotted the Result Chromatogram (in red

a Status Bar, which reports continuously the coordinates of the mouse

pointer in the Upper Panel.
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10.2.3.1 Zoom

Both upper and lower Plot Panels initially show chromatograms at the maximum
extent: the user may however perform zoom operations on the panels, in order to
view more details.

Zoom operations are managed in the traditional way, dragging the mouse with the
left button pressed, and releasing it when the desired region has been selected. See
7.2.3 for a general description of the zoom operations.

Zoom may be applied repeatedly, so that any desired enlargement may be achieved
on both Panels.

Use the first icon of the Tool Bar (10.2.3.3) to reset the Zoom in both Panels and
go back to the original representation of the chromatograms.

Zoom is managed separately for each panel; the reset command however applies
to both panel at the same time.

File
1 Time shift 4= 100 m 2  Intensity shit J (10000 | @ 9] Execute subtraction

Figure 10.4: The Compare/Subtract Window Tool Bar

10.2.3.2 The Menu File of the Compare/Subtract window

The menu File contains the following items:

e Open Base Chromatogram. The command opens a File Selection Dialog
Box for the choice of an existing chromatogram, which will become the Base
Chromatogram.

e Open Reference Chromatogram. The command opens a File Selection Di-
alog Box for the choice of an existing chromatogram, which will become the
Reference Chromatogram.

e Save Result Chromatogram As. The command opens a File Selection Di-
alog Box for the definition of a new file name, where will be possibly saved
the Chromatogram arising from the subtraction operation in progress.

e Exit. The command closes the tool window.
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10.2.3.3 The Tool Bar of the Compare/Subtract window

The Tool Bar is made up of 4 parts (divided by a thin vertical lines).

e The first part contains just one item:

J-EE The command resets the Zoom on both panels, restoring the original
chromatogram view at the maximum extent.

e The second part regards the Time Shift, that is the shifting of one chro-
matogram with respect to the other one along the horizontal axis; it includes
two horizontal arrows, a text field and a mouse icon:

- The command shifts the reference chromatogram left along the time
axis by a number of data points indicated in the text field.

‘ The command shifts the reference chromatogram right along the time
axis by a number of data points indicated in the text fiels.

D

=3 The command allows the user to shift the reference chromatogram
along the time axis by selecting the start and the end positions, by clicking
with the mouse onto them.

e The third part regards the Intensity Shift, that is the shifting of one chro-
matogram with respect to the other one along the vertical axis; it includes
two vertical arrows, a text field and a mouse icon:

"' The command shifts the reference chromatogram down along the
intensity axis by an amount indicated in the text editor.

t The command shifts the reference chromatogram up along the inten-
sity axis by an amount indicated in the text editor.

%I The command allows the user to shift the reference chromatogram
along the intensity axis by selecting the start and the end positions, by click-
wng with the mouse onto them.

e The fourth part just contains a button:

| Execute subtraction )
The command executes the subtraction of the

two chromatograms previously loaded, according to the shifts set through
the Tool Bar, and displays the resulting chromatogram in the lower panel.
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10.2.3.4 Shifting the reference chromatogram using the mouse

Once the user selects the button in order to shift the chromatogram upon the time
or intensity axis, a prompt to select the first point is displayed in the status bar.
After the start point is selected, a prompt to select the second point is displayed
in the status bar. After the second click, the shift is performed.

10.2.4 Operations

A typical set of operation

1.
2.

Open the base chromatogram using menu File | Open Base Chromatogram.
Open the reference chromatogram using menu File | Open Reference Chromatogram.

Adjust the horizontal and/or vertical shifting using the Tool Bar commands
(10.2.3.3) or mouse commands (10.2.3.4).

Press button Execute Subtractions.
Where necessary, perform some zoom operations to emphasize the details.

Finally save the result chromatogram using the menu File | Save result
chromatogram as.

10.3 Define Polygonal Blobs

It is possible to identify one or more Blobs creating a polygonal region. Every Blob
whose top is included in that region gets the name and the ID defined together
with the region itself.

The region is saved into the method so that every chromatogram processed with
that method inherits the region settings.

To define such region:

1.

Select the page Data Analysis in the lower panel of Chromatogram view,
then check the check box Polygon mode.

Left click repeatedly the mouse onto the Map Plot to select the vertices of
the polygon. The area is automatically closed, so there is no need to re-select
the first point. Right click of the mouse deletes the last point inserted, so
undo is possible.
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3. When finished, uncheck the check box Polygon mode: a prompt for the name
of the Blob is displayed.

Figure 10.5 shows a sample of a polygonal region being defined.

p ChromSquare - License LCxl C/MS - Current file: Unknown-60sec. xrs
File Method Schedule View Options Action Tools ?

100 12.057

Graphical param, H Chmmatagram‘ Data analysis | Grouping

i oaz 7% B [FProlygon mode

‘-\ P Tndesc o Marne THR 2R trea

Method

< il >

od: 38 DPi617 TER:i38.623 2tR:0,823 1LR 38,000 Int:2981,45

Figure 10.5: Defining a Polygonal Region

Figure 10.6 shows the assignment of the name to the defined region.

Figure 10.7 shows the integration results with the identification of the previously
assigned polygonal Blob ID.
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Figure 10.6: Entering the polygon region name
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3211375 unknown 49,148 0.148] hdl
< 1] >
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Figure 10.7: The polygonal Blob after integration
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10.4 Profiles

10.4.1 Description

Profiles are sets of information concerning the data files; profiles have been intro-
duced in Chrom??e ¢ software to simplify user input; in fact:

e data files are not always self-explaining, and in many cases further informa-
tion must be supplied by the user;

e in many cases, in laboratory routine, the characteristics of data files being
analyzed do not change very often; in these cases, information specific to
the type of data file could be fully specified only the first time that this
file is used; for all other instances, information could be given as a link to
some sort of already defined set of information. We call profiles these set of
information.

Profiles are defined and maintained by the user; all profiles are stored in a specific
XML file, ChromaConfig.xml, which is resident in the installation folder. A sample
of ChromaConfig.xml is automatically generated during installation.

Important note: users must not directly modify the ChromaConfig.xml file;
only the software should do this; in the case of improper modifications, the entire
profile engine could not work properly any more. If this happens, the best thing
to do is to reinstall the software from scratch (it is also possible to manually delete
the file, and manually generate all user-defined profiles).

Profiles change with the kind of data files being used. Not all data files are presently
linked to a profile. The working scheme is however equal for all kind of profiles.

10.4.2 Defining a new Profile

This Section reports the various steps that the user must execute to define a New
Profile.

1. Give the File Open command; a File Selection Dialog Box will be opened.

2. Browse to the desired folder and Select a data file; the present example
points out the case of GCsolution or GCMSsolution files acquired in ‘. gcd”’
or ““.qgd”’ data formats.
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3. In the the upper-right side of the Dialog Box a combo box named Profile
will be shown, together with the two buttons New and Remove (see Figure
10.8).

Select a file of type GCxGC/MS
Look in: |@ samples V| ¥ ,|E"E|

Prafile | w |

Mew Remove

Docurnenti
recenti |

@ Mad. Time 4.0 | s |

Deskkop 2nd El. time: | | |s vl

1st Mad. Time l:l 5

GCH3solution file
Further info reguired

Use a profile

Risorse del
compuker

Fileame:  [Databz7-4sec.qod | [ open |
Risorse direte |
Files of type: [ Files QGD, GCD, CDF, Alé, ANDL, ¥RS v Cancel

Figure 10.8: Open Dialog Box with Profile Combo Box

4. Press the New button; a new Dialog Box, named New Profile, will open.
See Figure

5. Assign a name for the new profile; fill all other information requests displayed
on the New Profile Window.

6. Press Save; this will close the window, returning to File Open Dialog Box.

7. 5. In the Profile section of the File Open Dialog Box, use the combo box
to select the profile just generated. Note that the combo box only shows
the profile types that are compatible with the selected data file and software
license.

The new profile is permanently stored in the ChromaConfig.xml file and can be
used when a similar data file should be analyzed.

The button Remove of the profile section allows the user to delete from ChromaConfig.xml
file the profiles that are no longer used.
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Figure 10.9: The New Profile window
10.5 Configuration

10.5.1 Description

This section describes some technical features of Chrom??ee goftware. Its con-
tent is oriented to software specialists (System Administrators, IT people). How-
ever, some information can be useful also for common users.

10.5.2 The file Options.xml

This file maintains some software options between different executions; for ex-
ample, when the user changes one or more visualization options (see 4.5), the
information is stored in this file.

The file is a text file, coded according to the rules of the XML language.
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A prototype of the options.xml is generated in the installation folder by the instal-
lation procedure. At first execution, the software creates a copy of the file in the
Windows temporary folder 2; all modifications of the original options are stored
on the copy of the temporary folder.

Most options are managed directly by the software, so that the user does not
normally modify the file (wrong changes could make the file unreadable). Manual
modifications are required for less common options.

10.6 Ion selection

10.6.1 Description

If the chromatogram under analysis is generated by a mass spectrometer, a selec-
tion of fragments can be used for quantitation instead of the whole intensity. This
procedure is called Ion Selection.

Note: When data file 1s generated using GCMSsolution, profile “SPC”
has to be used during loading procedure.

The operator can choose what are the ion(s) that have to be summed to calculate
the Blob area using Ion Selection information stored in the Method.

Ton Selection information is specified through the last column (the 4th column) of
the Blob recognition table of the Method Panel.

Once a Blob has been defined in the Method Panel, in the same row of name
and topology definition, a text describing lon Selection can be entered in the last
column, as shown in Figure 10.10:

Moving the mouse around the Ion Selection column, a small yellow window (a
tooltip) is shown, which specifies the syntax to be used to describe Ton Selection
information.

There are 3 possibilities:

1. If the cell is left blank, the whole intensity is taken, and all components are
summed.

2This folder varies according to the MS Windows version:

In Windows XP this is C:\Documents and Settings\user\Local\Temp\.
In Windows 7 it is C:\Users\user \Local\Temp\.

Where user stands for the current user login
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Figure 10.10: Method Panel with Ion Selection

2. The text “MAX” means that the system should take into account the most
abundant fragment.

3. The user can also provide a list of ions, by means of a set of items separated
by commas; each item can represent a single ion number (M /Z) or a range of
ion numbers; the range is described by the starting and ending M/Z numbers
separated by dashes. All numbers should be in ascending order.

For example, the following text:
60-80,96,99,105-107

means that all ions between 60 and 80, those between 105-107, plus ion 96
and 99 concur in determining the Blob area.

The results are computed upon those values.

10.7 Assembling Data Files

10.7.1 Description

This feature applies mainly to LCxGC(MS).

The feature becomes necessary when the chromatographic instruments that op-
erate the first and second eluition are managed separately, and a new injection
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is performed for each modulation. It is then possible to assemble more chro-
matograms into a unique data file; this feature is used when the modulations had
been saved onto different files (a single file for each modulation, with files numbered
as a sequence).

10.7.2 Procedure

To assemble more chromatograms, please use the following procedure:

1. Select the menu item File | Assemble Datafile; a File Selection Dialog
Box , with the title Select one of the files to assemble, will appear.
See Figure 10.11.

H Select one of the files to assemble

Cerca in: ||FLCxGC V| 2 '|E||E|

= RO TS = L CxGC berg 008-0014.gcd | Mod. Time | | [s ™
Documenti LCxGC berg 008-0002.gcd [ LCxGC berg 008-0015.gcd 2nd Bl tme: | s v
recenti LCxGC berg 008-0003.gcd s LCxGC berg 008-0016.gcd _
LCXGC berg 008-0004.gcd [ LCXGC berg 008-0017.gcd | -t Med- Time [ s
[ LCxGC berg 008-0005.gcd [m LCxGC berg 008-0018.gcd GC=olution file
Desktop LCxGC berg 008-0006.gcd
LCxGC berg 008-0007.gcd
LCxGC berg 008-0008.gcd
Documenti LCxGC berg 008-0009.gcd
LCxGC berg 008-0010.gcd
LCxGC berg 008-0011.gcd
Risorse del LCxGC berg 008-0012.gcd
TIIRET LCxGC berg 008-0013.gcd

B

3

No further info available

®le

Nome file: |L0<GC berg 008-0001.gcd | ’ Apri ]
Risorse di )
rete Tipo file: | Files GCD, QGD, QLD, LCD, TXT, CSV, AIA, ANDI, CDF, XML, XRS v| Annulla

Figure 10.11: The File selection Dialog box of the Assemble case

2. Select one of the files shown in the window, and press Open.

3. A new window (Select files to assemble) with two panes will be shown.
The left pane will contain the list of all the files having similar names and
ending with different sequence numbers; the right pane will contain the files
that the user wants to assemble. See Figure 10.12.

4. Use the two central buttons marked with » and « to transfer all files between
the panes, or double-click on a file name in order to transfer just one file.
See 10.13.
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B Select files to assemble

LCxGC berg 008-0001.gcd
LCxGC berg 008-0002.gcd
LCxGC berg 008-0003.gcd
LCxGC berg 008-0004.gcd
LCxGC berg 008-0005.gcd
LCxGC berg 008-0006.gcd
LCxGC berg 008-0007.gcd
LCxGC berg 008-0008.gcd
LCxGC berg 008-0009.gcd
LCxGC berg 008-0010.gcd
LCxGC berg 008-0011.gcd
LCxGC berg 008-0012.gcd

~

Cancel

X|

Figure 10.12: List of the files to assemble

B Select files to assemble

LCxGC berg 008-0001.gcd
LCxGC berg 008-0002.gcd
LCxGC berg 008-0003.gcd
LCxGC berg 008-0004.g¢cd
LCxGC berg 008-0005.gcd
LCxGC berg 008-0006.gcd
LCxGC berg 008-0007.gcd
LCxGC berg 008-0008.gcd
LCxGC berg 008-0009.gcd
LCxGC berg 008-0010.gcd
LCxGC berg 008-0011.gcd
LCxGC berg 008-0012.g¢cd

| X

Cancel

Figure 10.13: Files selected for assembling
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5. Press Ok when the desired configuration is achieved. A new dialog box is
finally shown, asking for confirmation (see Figure 10.14).

Choose! X

? ) The following files have been selected for the assembly:

*’/ LCxGC berg 008-0001.gcd
LCxGC berg 008-0002.gcd
LCxGC berg 008-0003.gcd
LCxGC berg 008-0004.gcd
LCxGC berg 008-0005.gcd
LCxGC berg 008-0006.gcd
LCxGC berg 008-0007.gcd
LCxGC berg 008-0008.gcd
LCxGC berg 008-0009.gcd
LCxGC berg 008-0010.gcd
LCxGC berg 008-0011.gcd
LCxGC berg 008-0012.gcd
LCxGC berg 008-0013.gcd
LCxGC berg 008-0014.gcd
LCxGC berg 008-0015.gcd
LCxGC berg 008-0016.gcd
LCxGC berg 008-0017.gcd
LCxGC berg 008-0018.gcd

Continue?

Figure 10.14: Asking for confirmation before assembling

6. The software will load all single datafiles, assembling them into an unique
Chrom??er¢  datafile ‘“.xrs’’, that will be saved in the same directory. In
the assembly case, the modulation time is given by the final retention time
of the single datafiles (that should be the same for all files).

7. At the end of the procedure, the resulting assembled chromatogram is dis-
played (see Figure 10.15)

The software will treat this chromatogram like any other chromatogram, obtained
in the traditional way. The user should only consider that in this case the number
of modulations is generally much lower that in the other cases: this could cause
some limitations at zoom level.
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i ChromSquare - License ALL FEATURES - Current file: LCxGC berg 008.xrs ; \
File Method Schedule View Options Action Tools ?

< 1 > [d

0.000 23392 46,754 70175 93567

Graphical param. | chromatogram | Spectrum| Data analysis| Grouning|

]7

[N (ot to soved vokes |
N

Method

Mod:0 DP:33577 TtR:0.000 2tR:0.000 1tR:0.000 Int:604.36

Figure 10.15: The resulting assembled chromatogram
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Chapter 11

Technical Notes

11.1 Prerequisites to install ChromSquare with
GCMSsolution spectra search

11.1.1 Description

Since version 1.5 the spectra search function is deeply integrated with GCMSso-
lution.

An agreement with Shimadzu Co. allowed to perform a seamless search, but a
version of GCMSsolution higher than 2.71 is required.

The steps to upgrade are:

e Install GCMSsolution 2.71 according to the instructions provided by Shi-
madzu.

e Run ShimadzuDIllSetup.exe to enable the communication API.

e Install ChromSquare

The spectra search function will not work with previous versions of GCMSsolution.
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