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7 DATAANALYSIS: CHROMATOGRAM

Chromatograms and spectra of the data acquired in MassCenter are analyzed respectively
in Chromatogram Viewer and Spectrum Viewer. This chapter explains how to operate
Chromatogram Viewer.

&= For Spectrum Viewer, refer to Chapter 8.

7.1 OVERVIEW OF CHROMATOGRAM VIEWER

Chromatogram Viewer (&= Fig. 7.1) is an application for displaying multiple
chromatograms and for carrying out various types of data analysis. Chromatograms are
created from measured data which belongs to various projects. The created chroma-
tograms are displayed in chromatogram views in chart or table formats. In chart format,
multiple chromatograms can be displayed in a chromatogram view on multiple levels.

® Screen of Chromatogram Viewer

Drag button

Time[min]

Fig. 7.1 Chromatogram Viewer screen

1 Menu bar
@ Tool bar

® Chromatogram analysis history view
Chromatogram data sets of each project are hierarchically displayed, showing the
analysis history of each data set in Chromatogram Viewer. It is possible to open any
optional data file from this view.

@ Status bar
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7 DATAANALYSIS: CHROMATOGRAM

® Chart header
Type of the chromatogram, function number, ionization mode, data name and other
pieces of information are displayed.

® Chromatogram view
Displays Chromatogram data. Display of multiple chromatograms and display on
multiple levels are possible.

@ Blue frame
When you click on a chromatogram chart, a blue frame appears around.

® Multiple-level display
When the drag button is dragged to another view, the charts are displayed on
multiple levels. Conversely, when a chart displayed on multiple levels is dragged
outside the view and released, it is displayed in another view. In multiple-level
display, the order of display can be changed by dragging any chart.

When chromatograms are displayed in the chart format on multiple levels, you can select
any chromatogram by clicking on it. The selected chromatogram chart is displayed with
a blue frame. By putting the pointer on the Drag button [ displayed on the top left of
the selected chart and dragging the chart, you can change the order of display of the
chromatograms in the view. Also, a chromatogram can be moved to another chroma-
togram view by dragging in the same manner.

An added chromatogram is displayed on multiple levels. Conversely, when a
chromatogram displayed on multiple levels is dragged outside the view and released, it is
displayed in a new chromatogram view.

In Project Settings, the method of display of chromatograms can individually be set for
each project.

All results of the analysis carried out in Chromatogram Viewer can be saved as analysis
data under the corresponding measured data together associated with the historical
information. The analysis history can be checked in the chromatogram analysis history
view.

On the top left of each chart displayed in the view, you can see a chart header. The chart
header includes information as follows:

Function Number

Type of
chromatogram

lonization mode
/ \Umnm name

TIC[O LESH+ Rezerpine_ESH+_ LG

Mazs Chrom[1]1609.26648 6093231 6. ESI+ Reserpine_ ESI+ LG

/_: the case of mass chromatogram, the m/z range is displayed.

Fig. 7.2 Examples of chart header displayed on chromatogram view
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7 DATAANALYSIS: CHROMATOGRAM

STARTING CHROMATOGRAM VIEWER

€ Select View — Chromatogram from the menu bar of MassCenter Main (Tool
bar: [f@ button).
Chromatogram Viewer starts up. Chromatogram Viewer can also be started from
Spectrum Viewer (&= Sect. 8.22).

s Default - b

File Edit | wiew Insert Instrume

._._ [ = [@& Spectrum

Disk Space

Toalbar 3

_q Ztatus Bar

ﬁ“ Eroperties

Fig. 7.3 Starting Chromatogram Viewer
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7 DATAANALYSIS: CHROMATOGRAM

7.3 PROJECT SETTINGS

The display method and other parameters can be set for each project. These settings are
made in Project Settings.

@ Select Tools — Project Settings from the menu bar of Chromatogram Viewer.
The Project Settings dialog box (&= Fig. 7.5) appears.

EE Chromatogram !

File Edit iew Chromatogram | Tools Window  Help

=D _UJ._._ ﬂ_ [& @_ F_ ..% Dizplay Spectrum...

@ Zreate Spectrum Process List..

Project Setti

Fig. 7.4 Opening Project Settings

Each tab in the Project Settings dialog box will be explained below.

B General tab

Specifies Chromatogram Open Mode and Display Direction of Chromatograms (&= Fig.
7.5). (These can also be set from View — Chromatogram Open Mode from the menu bar,

or Tool bar: _w o).

® Chromatogram Open Mode

Add to View: Displays additional charts by adding them to existing view.
New View: Always displays new charts in new views.

® Display Direction of Chromatograms

When Chromatogram Open Mode — Add to View is selected, choose the direction to add
the chromatogram in multiple-level display.

® Horizontal Axis
Specify the number of decimal places of the horizontal axis (Elapsed time) of the
chromatogram data.

® Vertical Axis
In Vertical Axis, select the type of chromatogram data (MS Data, UV/VIS Data, or other
data) and choose Absolute Value or Relative Value for the display method for the vertical
axis of data.
When Relative Value is selected, specify Definition of Relative Value. When Normalize
to arbitrary absolute value is selected in Definition, specify Relative value 100% equals
(the absolute value corresponding to 100% of Relative Value).

7-4 MST100LC-20
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2]

7 el to Wiew
{" Replace

1 Mewy View

I

Dizplay Range

I

Chart Header

I

Peak Lakel

—Chromatogram Open Mode

Dizplay Direction of Chromatograms
2o Belowy

 Add Above

—Horizontal Axis

Time[min] Decimal Places: _m - _
—werical Axis
* Aksolte Value
U IS Data

i Relative Value

Defintion: Marmalize to max. peak of acquizition ﬂ“_

—

Relative value 100% equals to :

{* Relative Value

Definition: Mormalize to max. peak of acouisition ﬂ“_

Relative walue Mormm

& 10 arbitrary absolite value

oK |

Cancel _

Fig.

B Display Range tab

Set Vertical Axis and Horizontal Axis for displaying chromatogram data (&= Fig. 7.6).
Specify settings you like. When Add to View is selected in Chromatogram Open Mode
in the General tab, Display Range of Horizontal Axis cannot individually be set for each
chart. For this reason, specify Stop time of acquisition in Default Maximum Value of
Display Range of Horizontal Axis. Then, the widest horizontal axis range in the
acquisition data is employed when the chromatograms created from acquired data having
different Display Ranges of Horizontal Axis are displayed on multiple levels.

MST100LC-20

7.5 Project Settings (General tab) screen

2|

General | DisplayRange! |

Chart Header Peak Lakel

1

—Dizplay Range of Vertical Axis

—Default Minimum *alue

" Min. value of acquisition range

¢ Min. value of dizplay range
o

 Arhitrary value

 Walug: 0

—Default Maximum Value ————

{7 Max. peak of acouistion range
% Wax. peak of display range

—

 Arbitrary value

Dizplay Range of Horizortal Axis

—Default Minimum %alue
% 0.00[min]

0.00

]

" Elaps=ed timemin]

" Data number

—Default Maximum Yaue ————

% Stop time of acouiztion

1.00

_—

" Elapsed time[min]
(" Data number

Ok _ Cancel _

Fig. 7.6 Project Settings (Display Range tab) screen
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B Chart Header tab

If you want charts to include headers when you print them, select Print header for print.

Project Settings e 4

General a\ Dizplay Range Chart Header! ._\ Peak Label

¥ Erint header far print

QK _ Cancel

Fig. 7.7 Project Settings (Chart Header tab) screen

B Peak Label tab

Set the peak labels for chromatogram data using this tab (&= Fig. 7.8).

Callout line: Select the method for displaying Callout line: of the peak label from
the drop-down list box.

Peak Label to be displayed (Chromatogram default):
Specify the types of peak labels of the peak-detected chromatogram
to display. Here, multiple types of peak labels can be specified (&=
Figs. 7.8 and 7.9).

Automatic Labelling (Chromatogram default):
This will be the method of setting peak labels for chromatograms
prior to peak detection. Specify a desired value in the % or more (dis-
play range) box.

After completing all the settings, click on OK in the Project Settings dialog box. The
settings take effect.
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2%

General H\ Display Range d\ Chart Header H\ Peak Label

Callout line: _m:n;e. hi —

—Peak Label to be displayed (Chromatogram default)
[¥ Peak Mumber [+ Time[min] [~ Dats Mumber
¥ Ares [ Height [ Description

—Automatic Lakeling (Chromatagram default)
[¥ Lakel with time sutomstically
[¥ Use threshald for chromatographic pesks to be lsbeled

_ 10 % or more (dizplay range)

Apply to gelected chromato Apply to all chromatograms _

QK _ Cancel

Fig. 7.8 Project Settings (Peak Label tab) screen

el .3
General ﬂ\ Display Range H\ Chart Header ,_\ Peak Label
Callout line: _m:a{{ 1_
Peak Lakel to he displayed (Chromstogram default)
[v Peak Mumber v Timefmin] [v Diata b
[ &rea / v Height v Description
___._Xr
[T55 [&—
1R0T0E52
1 EEGhTE]
ABECDEF | ¢—

P (4040 £
2m .__m.m.___

Fig. 7.9 Peak Labels of a peak-detected chromatogram

MST100LC-20
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7.4 OPENING CHROMATOGRAM DATA

To create a chromatogram from acquired data in Chromatogram Viewer, four methods
can be used. When creating a chromatogram from acquired data, specify Function in all
the methods. Select Function from the drop-down list. The items displayed in the list are
as follows:

Function number: When you specify Multifunction for the data acquired,
all Function numbers of Multifunction are indicated in
the drop-down list. The spectrum of the Function num-
ber specified here appears.

All MS Functions (mixture): In the case of acquired data of Multifunction, a mixture
of chromatograms of all MS Functions appears.

All MS Functions (individual): In the case of acquisition data of Multifunction,
chromatograms of all MS Functions appear individually.

All Functions: When measurement is carried out acquiring UV/VIS or
other data, in addition to the items displayed in the
above-mentioned All MS Functions (individual),
UV/VIS or other chromatograms appear individually.

UV/VIS: Chromatograms acquired from the UV/VIS detector
appear. (When acquisition of UV/VIS data has not been
set at measurement time, UV/VIS data will not be indi-
cated in the list box).

External Signal number: The chromatogram of each channel of the specified
External Signal appears. (When acquisition of External
Signal data has not been set at measurement time, Ex-
ternal Signal data will not be indicated in the list box).

How to open chromatogram data will be explained below.

425 Acquired data is managed in each project. From the current project, you can open
acquired data possessed by another project. The software copies the acquired data to
the current project and opens the copy. Even if this acquired data is processed in the
current project, the original acquired data (possessed by another project) is not
affected.

® Creating chromatogram data from the File menu

1. Select File — Open Chromatogram... from the menu bar.
The Open Chromatogram dialog box is displayed.

2. Specify an acquired data folder and click Open.

3. Select an acquisition data in it.
Automatically, a TIC appears.
The Analysis History of the selected data appears.

4. Specify Open Mode for the chromatogram.

5. Select a Function.

6. Click Open.
In the same manner, UV/VIS data, or saved Mass Chromatogram Process Lists,
Chromatogram View data and External Signal data can also be opened by specify-
ing Data of Type.
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Save Chromstagram

0 21z
|
| Esve ClrlS Look i E) Detaut ~| mE-
_ T bz L Hame [ size [ Type [ Modified [
Save 4l Acquistion Data Fo
| TilFoidert Acquistion Data Fo
E Pririt Preyiewy...
&5 Brint CHl+P
Ext Lo 21|
Lockin |52 Forcern B il =
Mame _ m_Nm_ Type E Reserpine_ESk__LC
[J Reserpine_ESH- 9.930KB  Acquistion Data ) e
4317EKE Acquisition Dsta 42 "Mass Chrom(MS[1] miz:6C
9602KB  Acquistion Data “fd Mass Chrom(MS[1 ] miz:6C
43 965KB  Acquisition Data
4
—Onen Mode
Lot ta View Cetahane
) Reglace Data of Type: MS Chromatogram hd
% Mew View Eunction: 1. TOF 300,800 ESk+ 15econdst »
K — |
Open Cancel _

Fig. 7.10 Opening chromatogram data from File menu

® Creating a chromatogram from the Chromatogram Analysis History view

In the History tab of the Chromatogram Analysis History view, acquisition data folders
and acquisition data are hierarchically displayed.

1. If the Chromatogram Analysis History view is not on the screen, select View —
Analysis History from the menu bar (Tool bar: [&] button).

2. Select a desired chromatogram data and click the right mouse button.
A pop-up menu appears (&= Fig. 7.11).

3. Select Open from the pop-up menu.
Chromatogram data appears.
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7-10

E History _ mﬂ iy _

.@ Currernt MassCenter Project

_M_WF Default
-] Calib
- T3] Foldert
..... [] Datanoi
..... [] Reserpine_ESI+
=
..... E Reserpine_
..... E Reserpine, e i e e
..... [] Reserpine
1 [elete
..... [] Reserpine_ Vﬂ -
..... E Test -m Chromatograms...
WH Other Projects [E Coht Chromatogram...
A Intedrate. ..
Ll Zotrect Baseline...
Wiy Smoothing...

_q Docking “ieswn:

m Properties

Fig. 7.11 Opening data from Chromatogram Analysis History view

® Creating a chromatogram by using the Create Chromatogram dialog box

1. Select Chromatogram - View — Chromatogram... from the menu bar of
Chromatogram Viewer (Tool bar: & button).

The Create Chromatogram dialog box is displayed. Another way to display it is by
selecting Chromatogram... from the pop-up menu that appears when you click the

right mouse button in the Chromatogram Analysis History view.
a. Specify the acquisition data in the Create Chromatogram dialog box.

The chromatogram can be created (&= Sect. 7.5).

File Edit iew | Chromatogram Tools  Wincdowe  Help
|0z wl B

Ll Conect Beseline...

EI_QDQ _ _:_..t Smocth...

.w__. Calculate. .

Current Ms
_M_WP Defaut 4 Integrate...

HM T =ignal To Moise Ratio...

Fig. 7.12 Opening Create Chromatogram dialog box

® Opening a chromatogram from Spectrum Viewer.

& Refer to Sect. 8.22.

[E5 COoDA Chramatogram. ..
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7.5 CREATING VARIOUS TYPES OF CHROMATOGRAM

In Chromatogram Viewer, you can create various types of chromatogram. To create
chromatograms, use the Create Chromatogram dialog box.

1. Select Chromatogram — View — Chromatogram... (Tool bar: & button).
The Create Chromatogram dialog box appears.
You can also display the dialog box by selecting Chromatogram from the pop-up
menu that appears when you select a data file in the Chromatogram Analysis
History view, and click the right mouse button.

2|

Browese...

[
Al iz
Open Mode

i Add to view _

" Mags Chromatogram = Replace _,_“._.O_.. 530..500 ESH 1SecondsCycle “_
" Base Peak Intensity Chrotmato (BPI) 1% Meww isw 1L = :
M= Function
L' 1S
Wallue (range): _ 1.00000 to fildnused) “_ T
[~ Perform Additional Reduction
aoply | Close |
21

r Chromatogram Wincdow

(% Ahsolute Valug _ 010000

(" Relstive Valuetppm) 100

[ Create Chromatograms from Profile Spectra by
= Area

(* Height

= Apply _ Cloze _

Fig. 7.13 Creating various types of chromatograms

2. Select the General tab and specify Acquisition Data: to analyze.
When chromatogram data is already open, the acquisition data of the selected chart
is automatically specified.

3. Specify a desired Function: from the drop-down list box.
At this time, if you specify UV/VIS or External Signal, the Chromatogram Type
changes as described below (&= Fig. 7.14).
e When MS Function is specified for Function, if Mix is selected, chromatograms in

Multifunction are mixed and displayed.

e In acquisition data having no UV/VIS data, MS Function cannot be specified.

MST100LC-20 7-11
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omatogram I..w_ M—

General _ Details _ Additional Reduction _

Acouistion Data: _D”Emwmﬁm:ﬁmq Dmﬁm_“mzmu_ﬁm_“m:?_ﬂ_u_ﬁ“_ Browse. . _
Function: ME =l
Chromatogram Type Open Mads
Al Ah=orption Chromatograms {7 Add to Wiewy
¥ 3avelength chromatogram " Replace
™ Meaz Abzorption Chromato (AC) % Mews Wiew
walue (range): _ 100000 ta __”_.__._cmm& “_
¥ Perform Additional Reduction

[Eny _ _ Apply _ Cloze _

Fig. 7.14 Create Chromatogram dialog box when UV/VIS is specified

4. Specify Chromatogram Type to display (& Figs. 7.13 and 7.14).

TIC: TIC (Total ion chromatogram) is displayed.

Mass Chromatogram: To create a mass chromatogram, select this. Enter the
m/z range where the mass chromatogram is to be created
in Value (range): (Example: m/z 200 - 201).
Enter a desired m/z as the start point and select Unused
as the end point from the drop-down list box (Example:
Enter m/z 200 -Unused).
Next, click on the Details tab. Then, select Absolute
Value in Chromatogram Window and enter a value (in
this example, 0.1). When set in this way, the software
creates a chromatogram of m/z 200+0.1.
Another method of creating a mass chromatogram is to
use Mass Chromatogram Process List.
&= For details of Mass Chromatogram Process List, re-

fer to Sect. 7.7.

Base Peak Intensity Chromato (BPI):
Displays the Base Peak Intensity Chromatogram (BPI)
created with the maximum value of ion intensity.

All Absorption Chromatograms:
This can be selected when UV/VIS is specified in Func-
tion. When the diode-array detector is used, chroma-
tograms of all set wavelengths are displayed. In the case
of the variable-wavelength detector, a chromatogram of
the detection wavelength is displayed.

Wavelength Chromatogram:
This can be selected when UV/VIS is specified in Func-
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7 DATAANALYSIS: CHROMATOGRAM

tion. It corresponds to the mass chromatogram of MS
data. When using the diode-array detector, enter the
wavelength to display in Value (range).
In the case of the variable-wavelength detector, a chro-
matogram of the detection wavelength is displayed.
Max Absorption Chromato (MAC):

This can be selected when UV/VIS is selected in Func-
tion. It is a chromatogram created using the maximum
value of absorbance.

5. Specify Open Mode for the chromatogram.

6. If you want to carry out Additional Reduction at the same time as creation of
Chromatogram, put a check mark on Perform Additional Reduction.

a. Click on the Additional Reduction tab.

b. Select Perform Additional Reduction.

c. Select Method of Smoothing or Correct Baseline and put a check mark on
Perform.
Additional Reduction is carried out at the same time as creation of chromatogram.
&= Refer to Sects. 7.12 and 7.13.

matogram

General | Details  Additional Reduction

v Perform Additional Reduction

{7 Savitzky-Golay

—Smocthing —Correct Baseline
¥ Perform v Perform
Methodd hethodd
¥ Simple Moving Average " Sonneveld
{7 Weighted Moving Average ™ Min. “alue

¥ Zegmertal howemert

Murmber of Points: _ 3 &

Mumber of Points: _ 10 u

fdene _

_ Apply _ Cloze

Fig. 7.15 Additional Reduction tab screen

1. After completion of all settings, click on Apply.
The chromatogram appears. After checking, if you want to continue creating further
chromatograms, repeat Steps 2 - 6.

8. When you have finished creating chromatograms, click on Close.
The Create Chromatogram dialog box closes.
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7.6 CREATING CODA CHROMATOGRAM

In CODA (Component Detection Algorithm), mass chromatograms are created by
dividing the m/z range into equal intervals and adding only those mass chromatograms in
which peaks having intensities stronger than a certain quality index are detected. In other
words, CODA reproduces a chromatogram by automatically recognizing components
which would be detected as peaks in a TIC whose S/N ratio is poor.

This section will explain how to create a CODA chromatogram.

1. Select Chromatogram — View — CODA... from the menu bar of Chroma-
togram Viewer (Tool bar: 4 button) (&= Fig. 7.16). Or, choose a data set
in the Chromatogram Analysis History view and select Chromatogram from
the pop-up menu that appears when the right mouse button is clicked.

The Create Chromatogram dialog box (&= Fig. 7.17) appears.

matogram W

Filz  Eclt {_mE_ﬁ:SSmﬁm_ﬂms Toals Wincow  Help
0 ) o] I 5 oo

Chromatogram & ‘ Conect Beseline. .. I_

; Wity Smoath
L —

i Calculste...
Current bz

- WF Detaut L Imtecrate. .

B-T0 Co| Signal To poise Rt
omal Ta keize Ratio.
1. 79 Fr

Fig. 7.16 Creation of CODA chromatogram

2. Select the General tab.
3. Specify Acquisition Data: and Function: for which a CODA chromatogram is
to be created.

If you opened the Create CODA Chromatogram dialog box with an acquisition data
set already selected or by selecting an acquisition data set in the Chromatogram
Analysis History view and clicking the right mouse button, the selected acquisition
data set is specified here.

4. Specify Mass Chromatogram Creation Parameters.
The narrower the m/z range and Elapsed Time Range, the shorter the data-analysis
time will be. Set any desired value. The smaller the Split Width value, the more
chromatograms are created and the more detailed peak detection can be made, but a
longer analysis time is required. Select an optimum value suited to your purpose,
referring to # of Chromatograms, for example.

MST100LC-20
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imatogram h_m_

General | Detais | Addtional Reduction

Acguisition Data: _ “_ Browse.. _

Function; _ -

—Maszz Chromatogram Creation Parameters

Mz Fange: __._uémﬂ lirmit of mngc_“_ to _C33m1 limit of mnnc_mh_
Split Victh: |1 |

# of Chromatograms: _ 1

Elapzed Time Range{min]; _ 0000 to _m_u_._“_ “_

—Mass Chromatogram Selection Paramters and Results

Parameters Fesuts

i+ Cuality Indesx _ 0500 & more _ 0000 & more
i~ # of Chromatograms _ 30 _ 0

—Open Made
i+

" Replace

£ Mewy Wiewy

¥ Perform Additionsl Reduction

[y _ _ Create Chromato _ Proces= List _ Cloze

Fig. 7.17 Create CODA Chromatogram dialog box

5. Specify the mass chromatogram selecting conditions in Mass Chromatogram
Selection Parameters and Results.
Select either Quality Index or # of Chromatograms. Although specifying a high
value for Parameters of Quality Index results in a high efficiency of CODA chro-
matogram, weak peaks, for example, will be deleted when the CODA chroma-
togram is created. CODA chromatograms are created sequentially, beginning with
the one having the highest Quality Index, and proceeding to progressively lower
Quality Index, until reaching the specified # of Chromatograms.
6. Specify Open Mode.
If you want to carry out additional reduction of the created CODA chromatogram,
put a check mark on Perform Additional Reduction and set the parameters in the
Additional Reduction tab screen (& Sects. 7.12 and 7.13).
7. Furthermore, if necessary, specify Mass Chromatogram Creation Parameters
and Quality Index Calculation Parameters in the Details tab.
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7-16

8. On completion of the parameter settings, click on Create Chromatogram.
The progress of the creation of the CODA chromatogram (&= Fig. 7.18) appears
and the CODA Chromatogram is created (&= Fig. 7.19). When Process List is
selected, Mass Chromatogram Process List (&= Fig. 7.20) appears (&= Sect. 7.7).
When Mass Chromatogram Process List is created from a CODA Chromatogram,
m/z ranges of the mass chromatograms to be used in creation of the CODA chro-
matogram are listed.

aomatogram

Cresting Mass Chromatogram... B3%

] stop |

Fig. 7.18 Progress of creation of CODA Chromatogram

9. Check the result of the created CODA chromatogram.
The result of Quality Index and # of Chromatograms of the created CODA
Chromatogram are displayed in the Results box of Mass Chromatogram Selection
Parameters and Results in the Create CODA Chromatogram dialog box. Refer to
these values when creating another CODA Chromatogram by changing parameters,
for example.

EE Chromatogram Yiewer - [Yiew 1] _ |8 x|
7ol File Edit “iew Chromatogram Tools Window Help LEW__
. ¥
Iz gRéle @ «4rd|lmeas @b s8ooa »|IE w
[  TICOLESI+Enthromycin_LC_01
#1 Dm Intenzity [1401603)
917
1000 a5
T T T T T T T T T T T T T T T T T T T
[ copan)200.10001ES1+:Erthromycin LC_01
#1 am Intenzity (214676143
300
3.46;
214.0
T T T T T T T T T T T
] 20 4.0 6.0 80
Timelmin]
_ Wiewy 1 202 _OOD.P: 1:200.1000;1;ES+Erythromycin_LC_01 2

Fig. 7.19 TIC and CODA chromatogram

Fig. 7.19 shows that the effect of the background is suppressed in the CODA
Chromatogram more than in the TIC.
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mat List 1= atogram =t -0l x|

| Standard | Details | additional Recuction

Acouisition Data: _ “_ Browse...
Function: _ “_ [T iz
Dezcription: _

[~ Perform Addtional Reduction

# iz De=cription
1

2 G09.50000 510.50000 Guality Index = 0.916

3 510.50000 511.50000 Gualty Index = 0.857

4 BOE 50000 BO7 50000 Guality Index = 0.602

3 51150000 512.50000 Guality Index = 0.586

5] 624 50000 62550000 Guality Index = 0.511

Fig. 7.20 Mass Chromatogram Process List screen

10. When you finish creating CODA Chromatograms, click on Close.
The dialog box closes.

11. Save the created CODA Chromatogram.
<& For instructions on how to save a chromatogram, refer to Sect. 7.10.
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7.7 MASS CHROMATOGRAM PROCESS LIST

7-18

When creating mass chromatograms of multiple data sets acquired with the same
parameters, it is convenient to use Mass Chromatogram Process List.

1. Select File — New from the menu bar (Tool bar: [1 button).

The New dialog box appears (& Fig. 7.21).

2. Click on the Mass Chromatogram Process List icon and click on OK.
The Mass Chromatogram Process List window appears (&= Fig. 7.22).

Close

Save Chromatogram

I e il
Save Lz 3
Save Al

(&, Print Previsw...

&S5 Etirt... Crl+P

Exit

3

Standard _

—Previgsw
Create & nesw, blank mass
chromatogram process list

21x

[ o 1

Cancel

Fig. 7.21 Creating a new Mass Chromatogram Process List

3. Create a list in the Standard tab as follows.

a. Into Description, enter the description of the Mass Chromatogram Process

List to be created.
b. Click the right mouse button on the field below, in which the list of mass

chromatograms will be displayed.
C. Select Add from the displayed pop
A new row is added to the list.
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=10l ]
Standard _Dﬁm__m _ Additional Reduction
Acouisition Dats: _ “_ Browese _
Function: _ “_ | S
Dezcription: _

[~ Perform Additional Reduction

Dezcription

Select Al Crltn

OpeEn
Open) i e Wiewy

Delete

Arrange

Fig. 7.22 Adding a row to Mass Chromatogram Process List

4. Enter desired values in the m/z columns (&= Fig. 7.23).
By entering the start point and the end point, you can set a range. It is also possible
to create a mass chromatogram by entering a value of m/z in the start point cell and
entering a value in Absolute Value (m/z) in Chromatogram Window of the Details

Sc.>mo_.m=8a=m:§,o_:o:_Qomoawnoso:rm:_mmmnEoEmﬁomBEEUmmnac-
noc.

=0l x|

Standard _ Dietails _ Additional Reduction

Brovese...
Function: _ “_ [t

Description: _mmme_:m and Erythromycin

Acquistion Data: _ “_

[~ Perform &dditional Reduction

# miz _ Description
1 £03.20000 £03.30000 Reserpine
2 T e

Stanciard  Details _.p.n%_n_:m_ Reduction _

—Chromsatograrm Yindow
£ Abzalute Yalue (miz) _ 0.10000
" Relative Valug(ppm) 100

—Create Chromatograms from Profile Spectra by
= Area

Fig. 7.23 Entering m/z

5. To perform additional reduction, select Perform Additional Reduction in the
Standard tab or in the Additional Reduction tab (&= Fig. 7.24).
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7-20

In the Additional Reduction tab, set Smoothing and Correct Baseline as you like
(@ Sects. 7.12 and 7.13).

=0l x|

Standard _ Details  Additional Reduction

¥ Pertorm &dditional Reduction
Additional Reduction

—Smaocthing
v Perform _m,_ju_m Maving Average zﬂjo_“_ Paints: _ ] u

—Correct Baseling

¥ Perform _mD::m<m_a ethiod “_ Poinits: _ 2 &

Fig. 7.24 Mass Chromatogram Process List (Additional Reduction tab)

6. Repeat Steps 3 and 4 as necessary.
Complete the Mass Chromatogram Process List.

7. Select File — Save As — Process List from the menu bar to save the Mass
Chromatogram Process List (&= Fig. 7.25).
The Mass Chromatogram Process List is saved in the current project.
This completes the creation of the Mass Chromatogram Process List. When creating
a mass chromatogram by using a created Mass Chromatogram Process List, follow
the procedure below.

B Chromatogram

File Edit “iew Chromatogram Toolz Window Help
[ mew... Ctrl+h
[ Open Chromatogram...  Cirl+O

loze

Save Chromatogram

[ save

wWieww Dets. .
Save A

(&, Print Preview...
&) print... CHrl+F

JEGL AL

2

Exit

Save in D MassCenter DetalENGYDefault m -

Hame [ size [ Type [ mosifiedt |

=]

Data Mame:

Data of Type: _n:_.oamauu_.ma Process List

Save | Cancel

Fig. 7.25 Saving Mass Chromatogram Process List
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8. Select File — Open Chromatogram... from the menu bar (Tool bar: [&
button).
The Open Chromatogram dialog box appears.
a. Select Mass Chromatogram Process List in Data Type.
Saved Mass Chromatogram Process Lists are displayed.
b. Select a Mass Chromatogram Process List and click Open.
The Mass Chromatogram Process List appears.

9. In Acquisition Data: in the Standard tab of the Mass Chromatogram Process
List, specify the acquisition data whose mass chromatogram is to be created.
Next, select a function in Function.

10. Select a row of Mass Chromatogram Process List and click the right mouse
button. Then, select Open or Open in New View in the pop-up menu (&= Fig.
7.26).

Its mass chromatogram is created.

mat Lizt 1-M amatogram Pro it - _D_M_

Standard | Detais | Adsitional Reduction |

Acouisition Data: _D” Masz=Center Dm*mnmzouﬁm,ﬁmc_:ﬂ“_ Brovese. .
Function: _AH._.O_H 300300 ESl+ ,_mmnn__._nwo{n“_ I i
Dezcription: _mmmm%_:mmm_‘ﬁ:qo:._qn_:

[~ Perform &dditional Reduction

# miz _

1 Selact Al Chrle A
| 2 |734.30000

Dezcription

Open in Mew Wiew

Addd
Delete

Arrange

Fig. 7.26 Creating mass chromatogram from Mass Chromatogram
Process List

11. To create all mass chromatograms in Mass Chromatogram Process List
together, click the right mouse button on the list and select Select All. Then,
click the right mouse button again and select Open or Open in New View
from the pop-up menu.

All mass chromatograms are created (&= Fig. 7.27).
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7-22

le Edt View Chromatog

Tools Wdrdow Help

=lolxl

Eurctior

Deseription

[DzalRa n s dp = Eeb s 8oo3 ¢|8E uwa s

it

[Reserrineserytromycin

I~ Perform Adcitional Reduction

Cipen

Open in Mew Wiew

Aid
Delete

Arrange

Select Al

Clrl+a

Open in Mevy Wiesw

Aol
Delete

ArrEnge

00,509 30000:E ST+ Reserpine_100pph

100734 BODDG:E ST+ Reserpine_100ppb

0834-\-0867

Time[min]

15

[wigw 5 212

Mass Chrom(1];734 30000, 734 50000 ESH+Reserpine_1 D0pph

Fig. 7.27 Creating all mass chromatograms together in

11.

menu bar.

Mass Chromatogram List

12. To carry out the same reduction for other acquisition data, repeat Steps 9 to

13. To close Mass Chromatogram Process List, select File — Close from the
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7.8 CHANGING DISPLAY RANGE OF CHROMATOGRAM

This section will explain how to change the display range of the chromatogram displayed
in a view.

® Expanding chromatogram
You can expand the chromatogram by dragging on a chart to specify the range. When
you drag in the horizontal direction, only the horizontal axis in the dragged range is
expanded, and when you drag in the vertical direction, the vertical axis is expanded.
When you drag diagonally, the range surrounded with the displayed rectangle is

expanded and displayed.
B Viow 5 _ g [=
E TIG[1 1ESH Reserpine ESI+_ LG 1 |
W0 Ttensity (425341) Drag in horizontal ' :
direction
400 ) )
300
200 Drag in vertital —Drag
direction diagonally
100

Timelmin]

Fig. 7.28 Expanding chromatogram

® Returning to original display
When you zoom in this way, Chromatogram Viewer memorizes the history of the display
range.

1. Select View — Go Back from the menu bar.
The previous display range returns.

2. Select Go Back again.
The display range prior to the one on the display returns.

3. Select View — Go Forward from the menu bar.
This is the operation opposite to Go Back (Tool bar: 4= me button).

® |nitializing display range
€ Double-click on the chromatogram chart.
The display ranges of the vertical axis and the horizontal axis are initialized. The
same result can be obtained by selecting View — Range — Initialize Both Axes from
the menu bar. Also, Range in the pop-up menu displayed when the right mouse
button is clicked on the chart has the same function.
425 When the display range is initialized, the history of the expanded display is
erased.
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® Specifying display range
The display range can be specified without using the mouse.

1. Select View — Range — Settings from the menu bar of Chromatogram Viewer.
The Chromatogram Display Range dialog box appears.
2. Specify the display ranges of the horizontal and vertical axes in the Chroma-
togram Display Range dialog box.
Settings, in the pop-up menu displayed when the right mouse button is clicked on
the chart, has the same function.

File Edlit | wiews Chromatogram Tools Window Help

: [ = [& spectrum

|| = » | 5B o8

48 Go Back Aft+ eft

B Go Forwvard Alt+Right
R 3
Analysis History hq Initislize Both Axes
Table Yiew Mode H Initislize Wertical Axis

_q Hide Peak List Area Make Same Yertical Axiz Range » e Dl H_M_
Toolbar 3 General ~\ Magnify ,_

_q Status Bar — M-z Range

B Move Upward Aft+Lp * Timelmin] = Data Mumber

- Maovve Dovwnveard Alt+Diosnen hin. Walue: _|ooao
Chromatogram Open Mode — » Maox. Value _j
Realtime Update...
Refresh —-axiz Range

Min. Yalue: Min. Data of Acquisition R «

EY' Properties

hax. Walue: Dt of Acguisition mm:mv -

—Target
{* Selected Chromatogram

" Cochromatograms in iesw

= All Chromatograms for Chromatogram “iewer

Use Default _ OK _ Cancel

Fig. 7.29 Chromatogram Display Range dialog box

® Partially magnifying chromatogram

In the Magnify tab of the Chromatogram Display Range dialog box, partial magnification
of a chromatogram can be set (&= Fig. 7.30). In the Magnify tab, enter the start point on
the horizontal axis in X-axis From on the row of Range 1 and specify the magnification
of the vertical axis in Factor. When a start point on the horizontal axis is entered on the
row of Range 2, the chromatogram is displayed in the Range 1-2 with the magnification
set on the Range 1 row. When no end point on the horizontal axis is specified, the range
up to the upper limit of the display range will become the partial magnification range.
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a - The vertical axis is
eneral _ Magnify _ . R
magnified in the range
Range H-ais From 7 Factor from 0.5 to 1.5 min. When no end _UO_Bﬁ is w_umﬂ:..-mﬂ. the
1 0500 10.00 vertical axis is magnified in the
2 1.500 1.00 display range up to its upper limit.
3 4.000 2.00
4
El
TIC[1].ESH Reserp,
Intensity 425841)
Tva txﬁ Tme
37100 ~-3134
00 -
Use Default _ o4 _ Cancel oeee
OK
11032
200 4 T
£a2
\ 1400
S__m
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S eSSV
a_ A_G m,a u_a ,a
Time[min]

Fig. 7.30 Partial magnification of chromatogram
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7.9 MANUALLY LABELLING PEAKS

€ While holding down the Alt key, click at a certain position on a chromatogram
chart.
An m/z label is attached.
425 A callout line is automatically drawn at this time.

® Moving peak label

€ Hold down the Alt key while pointing to and dragging a manually attached
peak label.
The peak label moves.

® Deleting peak label

€ While holding down the Alt key, click on a manually attached peak label.
The peak label disappears.

¥ ] 9]
Hm_m Edit “iew Chromatogram Tools Window  Help LEW__
= = e - = IR - = N === A L = e
E TIG[LES+Sample
«10°  Intensity (185925)
1517
150
100
50
T T T T
i 15 20 25
Time[min]
['view 5101 | TICT1 1S Sample 4

Fig. 7.31 Manually labelling peaks on a chromatogram
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7.10 SAVING AND DELETING CHROMATOGRAM

Created chromatograms can be saved. Two methods of saving are available: Save
Chromatogram (Chart) and Save As Chromatogram View.

7.10.1 Saving and Deleting a Chromatogram

B To save a chromatogram

1. Select the chromatogram to save and click the right mouse button.
A pop-up menu appears.

2. Select Save Chromatogram from the pop-up menu.
The chromatogram is saved. The same result can be obtained by selecting File -
Save Chromatogram from the menu bar. The name of the saved chromatogram is
displayed in the history in the Chromatogram Analysis History view in black letters.

B To open a chromatogram

€ To open the saved chromatogram, select Open in the pop-up menu displayed
by clicking the right mouse button.

B To delete a saved chromatogram

@ Select Delete in the pop-up menu displayed by clicking the right mouse
button.
The saved chromatogram is deleted.

Gl
E History _ mﬂ View _

__W Current MassCenter Project
B-EL Deteut
- 71 Calio
= 1] Faldert
i--[ ] Datanmt
.- Reserpine_ESl+
Reserpine_ESH_LC

o [l

[ TIGHLESH Reserpine ESH_LG
0% Itensity 4253413

210073134

& move Upward Alt+p

B Move Dowrwvard Alt+Down
Eange »

Open in Mew iew

Close Chart T - Mass Chram(MS[1] miz:
Reserpine_ESl+__LCM
Reserpine_ESl_LC03

Reserpine_ESI-

Mass Chrom[116091
i B Copy

MST100LC-20

«10° Intensity (2286
Ll Correct Baseline

200

E Creste Spectrum Process List...

100

0 m Properties 3

=

Time[min]

Reserpine_ESI-__LC
B Testl
_WV Other Projects

Wi Smooth

=] w Demo_Quartify
% Caloulste... [ 71 Folder1
A Integrate...

Fig. 7.32 Saving a chromatogram
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7.10.2 Saving and Deleting Chromatogram View Data

B To save a chromatogram view data

1. Specify the chromatogram view to save and select File — Save As — View
Data from the menu bar.
The Save As dialog box appears.

2. Save the view data, naming it as you like (&= Fig. 7.33).
The view data is saved in the current project.

B To open chromatogram view data file

1. Select File — Open Chromatogram from the menu bar.

2. Specify the desired chromatogram view data file and Click on Open (Tool bar:
& button).

B To delete a saved chromatogram view data

€ Open the chromatogram view data that you plan to delete, and select Edit —
Delete from the menu bar.
Or, use the Data Manager (& Sect. 11.4).

File Edit *iew cChromatogram Tools Window  Helo
O
=

(=S Cirl+
Dﬁm:ﬁ:_‘oamﬁomqma:. Q:._+O

(]

loze

Sawe Chramatogram

& save Cirl+S

Save Al Process List... 21x|

OxMassCenter DatalENGYDefault m -

[&, Print Prexiew... JEOL-DX... Savein
@ Brint Cirl+P Hame [ size [ Tyee | Modified I

Exit

Dt blame: ] =l

Data of Type: [enramatagram view Data

Save | Cancal

Fig. 7.33 Saving Chromatogram View Data
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7.10.3 Saving Chromatogram in JEOL-DX Format

MST100LC-20

@ Select File — Save As — JEOL-DX... from the menu bar.
This saves the chromatogram view data in the JEOL-DX format.

EEE Chromatogram W

File Edit ‘iew Chromatogram Toaols Window Help

[ mew... CHrl+M
E@Bm:ﬁ:aamﬁuaaiﬂqro

IH save Ctrl+S

“iew Data.

Save All Process List...

[ &, Print Preview ..
&h Print... Ctrl+P

Exit

Fig. 7.34 Saving Chromatogram in JEOL-DX format
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7.11 CLOSING CHROMATOGRAM

1. To close a displayed chromatogram, specify the view of the chromatogram
and select File — Close from the menu bar.

2. When multiple chromatogram charts are displayed in a view and only one
chart is to be deleted, click the right mouse button on that chart and select
Close Chart from the displayed pop-up menu.

ol x|
| File Edit “iew Chromatogram Tools Window Help LEM__
=R R T e I EEEIE I EE T R
@ TIG[1ESI+Reserpine_ESk_LG
€07 Intensity 425341
1 310074 —3134
400 —
- Mlove: Llpvaeared Alt+Up
| - lowve Dovrneared Aft+Dowvn
300 < Range 3
1 Open in Mew Wiew
3 Save Chromatogram
200 <
| By Copy
Ll Correct Baseline...
W Smooth..
100 .w- Calculate. ..
] A Integrate...
4 @ Creste Spectrum Process List...
] _\(f’l(lzﬁ\(/f_\jy\l ES' Properties [ = ; . . . . ;
] 10 20 a0 40
Time[min]
[Cloze Chart [wigswe 8101 | TIC[1],ESl+;Resarping_ESl+__LC 4

Fig. 7.35 Closing chromatogram chart
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7.12 CORRECTING BASELINE OF CHROMATOGRAM

MST100LC-20

It is possible to display a nice-looking chromatogram by correcting its baseline. The
method of baseline correction is as follows:

2.

Select the chart whose baseline is to be corrected.
Select Chromatogram — Correct Baseline from the menu bar (Tool bar: Lk
button). Or, click the right mouse button on the chart and select Correct
Baseline from the displayed menu.

The Correct Baseline dialog box appears (&= Fig. 7.36).
In Method, select Sonneveld, Min. Value or Segmental Movement and
specify its Number of Points.
In Open Mode, specify the mode for opening the chromatogram after the
execution of data correction.
Select Apply.

Baseline correction is carried out.

rect Baseling 7| x|

—Catrect Baseling

hethiad
" Sonnewveld

 Min. alue

¥ Segmertal Mowvement!

Mumber of Poirts: _|Su

—Cpen Mode
f* Addto Wiew

£ Mewy Yiew

_ Apply _ Cloze _

Fig. 7.36 Correct Baseline dialog box
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7.13 SMOOTHING CHROMATOGRAM

It is possible to display a nice-looking chromatogram by smoothing a noisy chroma-
togram. The method of smoothing is as follows:

1. Specify the chart of the chromatogram to smooth.

2. Select Chromatogram — Smoothing from the menu bar (Tool bar: W% button).
Or, click the right mouse button on the chart and select Smoothing from the
displayed menu.

The Smooth Chromatogram dialog box appears (&= Fig. 7.37).

3. In Method of Smoothing, select Simple Moving Average, Weighted Moving
Average or Savitzky-Golay and specify Number of Points.

4. In Open Mode, specify the mode for opening the chromatogram after
execution of the smoothing.

5. Click on Apply.

Smoothing is carried out.

Smooth Chromatogram 2] x|

— Smoathing

fethad
* Simple Moving Avarage

" weighted Moving Average

" Savitzky-Colay

Mutnber of Points: _|wu

—COpen Mode
% Ao o Wiew

£ Mesy iewy

_ Apply _ Close _

Fig. 7.37 Smooth Chromatogram dialog box
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7.14 CALCULATING S/N RATIO OF CHROMATOGRAM

By using the S/N Ratio calculation function, you can easily calculate the Signal-to-Noise
Ratio of the peaks detected on a chromatogram. The method of calculating S/N Ratio is
as follows:

1. Specify the chart whose S/N ratio you want to calculate.

2. Select Chromatogram — Signal to Noise Ratio from the menu bar. Or, click
the right mouse button on the chart and select Signal to Noise Ratio from the
displayed menu.

The Calculate Signal to Noise Ratio dialog box and the specified chart in the
General tab appear (&= Fig. 7.38).

3. Adjust the display range so that the peak in question becomes the peak with
the maximum intensity on the chart.
a. To expand the display, drag on the chart.
b. To initialize the display range, double-click on the chart.
4. Specify Noise Range.
a. Enter desired values in the text boxes.
b. Or, specify a noise range by right-dragging on the chart in the dialog box.
5. Click on Max Data.
Signal Position becomes the m/z of the highest data in the display range to used in
the S/N ratio calculation.
425 At this time, if Signal Position is included in Noise Range, the calculation will
be impossible and the color of the background at the Signal Position changes to
red to indicate an error. If this happens, change Noise Range.

6. In the Details tab, set Calculation Method, Calculation Method of Noise
Amount, and other parameters.
When a setting is changed here, if Max Data is selected in the General tab, recalcu-
lation is carried out.

7. Click on Apply.
The calculation results are labeled on the chart of the chromatogram specified first.
Only one label is displayed in a chart. When S/N ratio calculation of another peak is
to be continuously carried out and Apply is selected, a label appears at the position
of the next peak whose S/N ratio is calculated. Also, labels cannot be deleted.

8. When you are finished, click on Close.
The dialog box closes.
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7.15 DETECTING AND INTEGRATING CHROMATOGRAM

PEAKS

1. Specify a chart.

2. Select Chromatogram — Integrate Chromatographic Peaks from the menu bar
(Tool bar: 4 button).
Or, click the right mouse button on a desired chart and select Integrate Chroma-
tographic Peaks from the menu.
The Integrate Chromatographic Peaks dialog box appears (&= Fig. 7.39).
3. Specify Peak Width (FWHM)[s]: and Min. height suited to the data to be
peak-detected in the Standard tab.
The Peak Width you specify becomes the standard when carrying out peak detec-
tion.
When peak detection is carried out for data acquired by LC-MS, the Peak Width
(FWHM) will be about 20 s.

4. Carry out further detailed setting of the methods of peak detection and
integration in the Details tab.

matographic Peaks d A

Standard _ Details _

—Peak Detection
Peak Width (EYWHRI[=]: _..m.__._m_ﬁ_nm_ HPLCE20s) h_
Mirn. hizight = Maise width = _ 1

—lustrsion

Use Default | [ apoy Close |

Fig. 7.39 Integrate Chromatographic Peaks dialog box

5. Click on Apply.
Peak detection on the chromatogram is carried out (&= Fig. 7.40).
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Fig. 7.40 View after executing peak detection

Separate peak Overlapping peaks
Type
BB BV A VB
Baseline
B B B v v B
Start point |\ / . o
End point Point on the vertical line

drawn from valley to
Point on baseline baseline.

Fig. 7.41 Types of peak in the Peak list

6. After confirming the result of peak detection, select Close.
The dialog box closes.

7. To change the label of the chart, select Tools — Project Settings from the
menu bar (& Sect. 7.3).
8. To hide the peak list area, select View — Hide Peak List Area. To display it

again, select View — Hide Peak List Area and remove the check mark (&=
Fig. 7.42).

7-36 MST100LC-20



MST100LC-20

7 DATAANALYSIS: CHROMATOGRAM
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Fig. 7.42 Hiding Peak List Area
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7.16 CALCULATION OF CHROMATOGRAMS

Addition and subtraction of chromatograms can be carried out.

1. Create chromatograms to use in calculation.

2. Select the first chromatogram for calculation.
For example, when A and B are chromatograms and a calculation such as A+B or
A-B is to be carried out, select the chromatogram A.
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[ Mass Chrom[11734.40000.734 60000 ESIErythramycin_ExactMass
A0 Intensity (197793 Chromatogram B

1950

T T T T T
i} 10 20 an 40

Timelmin]

_<_m<< 10242 _gmwm Chrom[1], 734 40000, 734 G0000;ESl+, Eryvthromycin_Ex 2

Fig. 7.43 Examples of selection of chromatograms

3. Select Chromatogram — Operation from the menu bar (Tool bar: * button).
Or, click the right mouse button on the chart of the chromatogram and select
Operation from the displayed menu.

The Calculate Chromatogram dialog box appears. The selected chromatogram
becomes Chromatogram 1.

4. Specify the second chromatogram to use in the calculation in Chromatogram
2.

In the example, specify the chromatogram B in Chromatogram 2.

a. Specify the View in which Chromatogram 2 is displayed.

b. Select a chromatogram from the drop-down list box of Chromatogram:.
In the list box, chromatogram charts currently displayed in the specified view are
shown in the order in which they appear in the view. Select a chromatogram,
referring to History shown below, for example.
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2l x|

Standerd
—Chromatagratm

Wiewy: fiview 10

Chromatogram: _?__mww Chiram[1]609.10000. 609.30000; ESl; Erythromy cin_Exactis

Hiztaory: _Lp%_gmww Chrom(MS[1] 73440000, 734 60000 Height), 1 0] Mazs o
—Chramatogramz

Wiew: [view 10 |

Chromatogram:

Hiztary: _Emww Chrom(ME[1] 734.40000..734 60000 Height) I/ Maz= Chrom[1],734 40000, 734 60000, £2
—Calculstion Parameters ——————  —Open Mode

(% Agdition & addto Yiew

B e 1 Mewy Wiew

= Subtraction

 Muttiplication

™ Divigion

Coefficient of Chromatogram2 1.0 -

Calculate _ Close _

Fig. 7.44 Calculate Chromatograms dialog box

5. Specify Calculation Parameters.

6. Specify Coefficient of Chromatogram 2.
Enter a desired value (effective down to the first digit to the right of the decimal
point in Coefficient of Chromatogram2:).

7. Specify the mode for opening the calculated chromatogram in Open Mode.

8. Click on Calculate.

Calculation of chromatograms is carried out and the result is displayed (&= Fig.
7.45).
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7-40
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Fig. 7.45 After executing calculation

9. When you have finished calculation, click on Close.

The dialog box closes.

MST100LC-20




7 DATAANALYSIS: CHROMATOGRAM

7.17 TABLE VIEW MODE

MST100LC-20

In Chromatogram Viewer, chromatograms can be displayed in the Table Mode in
addition to the Chart View Mode. This section will describe the display in Table View
Mode.

1. Select View — Table View Mode from the menu bar (& Fig. 7.46).

=] e
=181 x|
|| D & | g Spectrum FIREE = EEE = e
Aft+lett -
E Mazz 4| Cogack e wihromycin_Exacthaszs
10 | GoEorward Attt
bs ]
Range 3
240 - = -
Analysis History Be18 B he
|| v Hide Peak List &rea
Toolbar 3
220 _q Status Bar
1 & Move Upward Alt+Up
-| B Move Downewvard Abt+Donen
Chromatogram Cpen Mode 3
200 Resltime Update. .
Refresh
— i T T T T T T T T T T T T T T T T
(BB Broperties 20 30 40
Time[min]
Dizplay Chromatograim in & table _{mms__ 1014 _z__mwm Chrom[1];609.10000. 609 30000,ESl+Erythromycin_E 2

Fig. 7.46 Switching to Table View Mode

The display changes to the Table View Mode (&= Fig. 7.47). When the view changes to
the Table View Mode while chromatogram data is displayed in multiple levels,
chromatogram data in the selected chart is displayed in the Table View Mode.

In the Table View Mode, Data#, elapsed Time and Intensity of the 100 most intense
data displayed in a chromatogram view. To display data beyond the 100th data, click on
the = button on the tool bar, displaying the next page (if the «# button is clicked on,
the previous page appears).
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=10l ]
Hle Edt Wew O Tocls Window th TR
|G @_u_@@_g_mﬂf > __E_t.._nﬁm__ IEEEEIEETE

2 0.043 Emmmm
3 0.066 192396
4 0.053 192396
5 0.099 192353
5] 0116 192396
7 0.133 182391
g 0.149 192404
9 0.16E 192359
10 0.183 192405
11 01939 192394
12 0.216 19239
13 0.233 192359
14 0.243 192375
15 0.266 192391
16 0.253 192353
17 0.300 192358
18 0316 182391
19 0.333 192397
20 0.350 192403

21 0.366 192368 “_

_{_ms.. 1018 _g___mww Chram{1];609.10000..609.30000; EZl+ Erythromycin_E 2

Fig. 7.47 Table View Mode

2. To return to the Chart View Mode, click on View — Table View Mode from the
menu bar again, removing the check mark from Table View Mode.
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7.18 CONNECTION WITH SPECTRUM VIEWER

Chromatogram Viewer and Spectrum Viewer (which will be described in the next
chapter) are closely integrated with each other and a desired spectrum or chromatogram
can easily be displayed by using information contained in the other Viewer.

7.18.1 Creating Spectrum from Chromatogram

When the right mouse button is double-clicked on a chromatogram chart, Spectrum
Viewer starts up and the spectrum at the elapsed Time corresponding to the position
where you double-clicked the right mouse button appears. Also, when you right-drag, an
average spectrum in the range you specified by right-dragging appears.

42< In ordinary analysis of LC-MS data, it is recommended to create an average
spectrum.

7 File Edit View Chromstogram Tools VWindow Help Lh_h_i
Dz aks s 4 |mean web ed0o03 280w w
E Mass Chrom([11609.10000.609.30000;ESH+ Erythramyecin_ExactMass

$10° Intensity (240128

0 Drag with
the right button

220

&

] Double-click :
the right button |\

Startup of Spectrum

200 — .
Viewer

o 10 A
g =1oix|
UL File Ecit iew Spectrum Tools Vindow Help LER__
[ [iew 1011 [Mses chroml [ 0 | 1| (2 S| o B 4 > @« = @B o 8 [0 3 62w e
@ MS[113167.3 363,ESH Erythromyein_ExactMass

A0 Itensity (440760

Time[min]

60026110
40

20

T T T T T T
300 400 500 600 700 800

miz

igw 1111 [ MS[1];3.167 .3 353,ESk Erythromycin_Exactiass i

Fig. 7.48 Creating spectrum from chromatogram
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7.18.2 Creating Spectrum from Spectrum Process List

By using a Spectrum Process List, you can create spectra. A Spectrum Process List is
created by specifying Chromatographic Peak Selection and Acquisition Spectrum
parameters in Chromatogram Viewer. Next, in Spectrum Viewer, a spectrum is created
from a desired data set with the parameters set in the created Spectrum Process List. By
using this function, spectra can easily be created from multiple acquisition data with the
same parameters. The detailed procedure is as follows:

1. Prepare a peak-detected chromatogram (& Sect. 7.15) and select Tools
-Create Spectrum Process List from the menu bar (Tool bar: &% button). Or,
click the right mouse button on the chromatogram chart and select Create
Spectrum Process List from the pop-up menu.

The Create Spectrum Process List dialog box (&= Fig. 7.50) appears.

Select one of these.

File Edit Wiew Chromatogram H_u_u_{lsjnaé Help
nees
Spi

D2 | R& e b

ectrum...

Froject Settings ..

FEie Edt View Chromstogram Iools Window Help
DE HRS B 22 <r @ weB o808 4 00 ua b 2

Fig. 7.49 Selecting Create Spectrum Process List

2. Enter Description of the Spectrum Process List to create.

3. In Chromatographic Peak Selection, select the method of selecting chroma-
togram peaks from which spectra are to be created.
There are two methods of selection: Max. number of peaks and Relative Height%.
To use a method, put a check mark on it. Both of them can be used together. Max.
number of peaks is the method of selecting the strongest peaks on the chroma-
togram. To use this, specify the number of peaks to select.

Relative Height% is the method of obtaining relative heights of peaks detected on a
chromatogram and selecting the peaks having heights higher than a certain per-
centage of the highest peak. To use this, specify Relative Height %.
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2=

Description:  |Primary chromatographic peaks of acquizition data
'Erythromycin_Exacthlaszs'

—Chromatographic Peak Selection

[# Max. number of eaks

[+ Relative Heightes o more

I

—&cguizition Spectrum

" Pesk Top Point

% Average spectra near pesk top _ 20 Heicght%
—Subtraction Spectrum
[+ Before Peak Cetails... _
[+ after Peak
_ L9]28 _ cancel _

Fig. 7.50 Generate Spectrum Process List dialog box

4. In Acquisition Spectrum, specify the method of acquiring spectra.
Select one of these two methods: Peak Top Point and Average spectra near peak top.
In the Peak Top Point method, a spectrum of the top point of the peak selected on a
chromatogram is created. In the Average spectra near peak top method, relative
heights of the detected peaks are obtained and peaks having heights higher than a
certain value are selected.

5. In Subtraction Spectrum, set the spectrum to subtract as the background.
When carrying out Spectrum Subtraction, specify the method of acquiring Subtrac-
tion Spectrum. There are two methods of acquiring Subtraction Spectrum: Before
Peak and After Peak. To specify one of them, put a check mark on it. In the Before
Peak method, the spectrum before the start point of the selected chromatographic
peak is subtracted. In the After Peak method, the spectrum after the end point of the
chromatographic peak is subtracted. When Details... is clicked on, the Select
Subtraction Spectrum dialog box appears and the number of background spectra to
average can be specified.

6. Select OK.
The Create Spectrum Process List dialog box is closed and Spectrum Viewer starts
up. In Spectrum Viewer, a Spectrum Process List appears (&= Fig. 7.51).

7. In Acquisition Data, specify an acquisition data set from which a spectrum is
to be created, and in Function, specify its function.
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Fig. 7.51 Starting Spectrum Viewer and Spectrum Process List

8. Click the right mouse button on a desired Spectrum Process Expression in

the list and select Open or Open in New View in the displayed pop-up menu.
A spectrum is created by using the selected Spectrum Process Expression.

Filz Edit “iew Spectrum Tools Window Help

=0l x|
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Fig. 7.52 Creating Spectrum
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9. To create a spectrum from another data set, carry out Steps 7 and 8

repeatedly.

10. To save the Spectrum Process List, select File — Save As — Process List from
the menu bar and enter a name in the Save As dialog box.
The saved Spectrum Process List can be specified and opened by selecting File -
Open Spectrum from the menu bar of Spectrum Viewer. Spectrum Process Wizard
in Spectrum Viewer can also be used (&= Sect. 8.20).

EE Spectrum Viewer

File Edt “iew Spectrum Tools 'Window Help

D ey
[ Cpen Spectrum...

Close

Clrl+n
Ctrl+iO

Zave Spectrum

Save All

Wiewy Data. ..

[ & Print Preview...

& Print...

JEOL-D. .
Clrl+P

Exit

Fig. 7.53 Saving Spectrum Process List

11. Select File — Close from the menu bar to close Spectrum Process List.
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7.18.3 Creating Spectrum using Menu Bar

1. Select Tools - Display Spectrum from the menu bar.
The Display Spectrum dialog box appears (&= Fig. 7.54).
2. In the General tab, specify the name of Acquisition Data: and its Function:.
Then, after specifying Open Mode and Specify Spectrum by, enter a desired
Value (Range): in Spectrum to Retrieve.

Genersl | Details | additional Reduction |

Acguizition Data: _ouimwwnmamq Dratal EMG ) \DefaultiFole “_ Browsze...
Function: _30_n 300,800 ESH 1SecondsCycle v |
—Dpen Mode Specify Spectrum by
f* Aod to Yiew {* Time{min]
" Reglace " Data Indezes
 Mew Wiew

—Spectrum to Retrieve

Walue(Range): _ 0.000 to _E_._:wm& - _

—Background Spectrum

¥ Subtract [~ Always subtract same spectrum
Walue (range); _ 0.000 to __“C_._:wm& {_
Acquisition Data: __u” WassCerter DatalENG ) DefaultiFol h_

Function: _30_n 300,800 ESH 1SecondsCycle v |

Coefficient: _ 10

¥ Perform Additional Reduction

_._u.,_.mqmum_“?._m_,: 0.0000-1.0* Average(MS[1] 00000

[ Apply _ Cloze

Fig. 7.54 Display Spectrum dialog box

3. Select Subtract in Background Spectrum and specify parameters of Back-
ground Spectrum.
A spectrum from which background ion signals are subtracted appears.

4. If you want to carry out Additional Reduction, select the Additional Reduction
tab and set parameters.

5. Click on Apply.
Spectrum Viewer starts up and the specified spectrum appears. To create another
spectrum repeatedly, repeat the steps.

6. When you have finished creation of the spectrum, click on Close.

7.18.4 Starting Spectrum Viewer from Menu Bar

@ Select View — Spectrum from the menu bar of Chromatogram Viewer.
Spectrum Viewer starts up.
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8.1 OVERVIEW OF SPECTRUM VIEWER

Spectrum Viewer (&= Fig. 8.1) is an application for displaying multiple spectra and
carrying out various data analyses. Spectra are created from acquisition data which
belong to various projects. The created spectra are displayed in the chart view or table
view mode in spectrum views. In the chart view mode, multiple spectra can be displayed
on multiple levels in a spectrum view.

When multiple spectra are displayed on multiple levels in the chart view mode, you can
select a spectrum by clicking on that spectrum. The selected spectrum is displayed with a
blue frame. By placing the pointer on the Drag button [§¥ displayed on the top left of
the selected chart and dragging the chart, you can change the display order of spectra in a
spectrum view as you like. By dragging in the same manner, you can move a spectrum to
another view. Added spectra are displayed on multiple levels. Conversely, a spectrum
displayed on multiple levels is displayed in a new view by dragging to the outside of the
spectrum view and releasing.

In Project Settings, the method of display spectra and other objects can individually be
set for each project.

All the analysis results carried out in Spectrum Viewer can be saved as analysis data
under its acquisition data associated with the history information. The analysis history
can be checked in the Spectrum Analysis History view.

® Screen of Spectrum Viewer

@l'ms Edt View Spectrun Tools Yiindow Hel _
D RRE & H<r |beas @b e 80od 2 |2usa dla
] Hstory | 5 view |
{52 Current MacsCenter Project | | i
[112568.2 8863 952.3 970.E5I- Reserpine_ESI_LC
[ i
®
ESH:Erythromycin_Ex
umu)ﬁmm
;
T
700
hromycin_ExactMass
57627639
Siwumm
Drag button
o |
@l' [Wisw 1152 [ME[1]3.252. 3255 1.0 12 8681 586,3 952 3 B70,ESk;Reserpins_ESk_LC

Fig. 8.1 Spectrum Viewer screen
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Menu bar
Tool bar
Spectral Analysis History view
Spectral data of each project are hierarchically displayed and the Analysis History
in Spectrum Viewer of each data is displayed. Also, from this view, a desired data
file can be opened.
Status bar
Chart header
Type of the spectrum, function number, ionization mode, data name and other
information are displayed.
® Spectrum view
Spectral data is displayed. Multiple-data display and multiple-level display are also
possible.
@ Blue frame
When you click on a desired spectrum chart, a blue frame appears around.
® Multiple-level display
When the drag button is dragged to another view, the charts are displayed on
multiple levels. Conversely, when a chart displayed on multiple levels is dragged
outside the view and released, it is displayed in another view. In multiple-level
display, the order of display can be changed by dragging any chart.

@O

@ ®

On the top left of each chart displayed in the view, a Chart header & is displayed. The
Chart header includes the information shown below:
«‘m_mvwma time (range) or data number (range)
MS[1];2964..3.270;ESHReserpine_ESH-_LC

Type of spectrum \\ V/’_o:_Nm:o: mode

Function number Data name

Fig. 8.2 Example of chart header on Spectrum Viewer screen
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8.2 STARTING SPECTRUM VIEWER

€ Select View — Spectrum from the menu bar of MassCenter Main (Tool bar:
@ button).
Spectrum Viewer starts up. Spectrum Viewer can also be started from Chroma-
togram Viewer (&= Sect. 7.18).

e Default - b

File Edit | Wiew Inzert Instrume

= D E__,.. E crLm

[T Chromatogram

Zample List

&u_ Eroperties

Fig. 8.3 Starting Spectrum Viewer
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8.3 PROJECT SETTINGS

The method of displaying spectral data and other parameters can be set for each project.

These settings are

made in Project Settings.

@ Select Tools — Project Settings from the menu bar of Spectrum Viewer.
The Project Settings dialog box appears (&= Fig. 8.5).

File Ecit ‘iew

Spectrum | Tools Wincdow  Help

A= = = e

Elemental Compostion...

lzotopic Simulation. .

Librarsy search.

@ Change Mazs Calibration...

Fig. 8.4 Opening Project Settings

Each tab in the Project Settings dialog box will be explained below.

® General tab

Specify Spectrum Open Mode and Display Direction for Spectrum here. You can also set
these by selecting View — Spectrum Open Mode from the menu bar or Spectrum Open
Mode on the Tool bar.

4 21

General ._\ Dizplary Range H\ Chart Header H\ Peak Label H\ Toalz
—Spectrum Open baode Display Direction for Spectrum
Lol & Add Below
" Replace  Addd Above
™ Meswe Wiewe
—Haorizortal Axis
Cecimal Places: _ 5 u
Time
Wavelenogth
_z_uﬂz._m__mm to max. pesk of acquisition ﬂh_
] il i |
e e Mormalize to arhitrary abzolute value
* Ahsolite Yalue
WIS Data

{~ Relstive Yalue

Definition: Mormalize to max. peak of acguisition 1“_

]

Relative valug 100% equals to:

[ o 1]

Cancel _

Fig. 8.5 Project Settings (General tab) screen
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Three Spectrum Open Modes, Add to View, Replace and New View, are available. In the
Add to View mode, charts are added to a view and displayed on multiple levels. Display
Direction for Spectrum determines the direction to add spectra in multiple-level display
when Add to View is selected in Spectrum Open Mode.

Next, select the type of Horizontal Axis and specify Decimal Places. Similarly, in
Vertical Axis, select the type of spectral data and specify the method of displaying the
vertical axis. Select either Absolute Value or Relative Value. When Relative Value is
selected, specify its Definition. When Normalize to arbitrary absolute value is selected in
Definition, specify the absolute value in “Relative value 100% equals to” input box.

® Display Range tab

Set the Display Ranges of the Vertical and Horizontal Axes of spectral data here (&=
Fig. 8.6). Specify any arbitrary values. However, when Add to View has been specified
in Spectrum Open Mode, Display Range of Horizontal Axis cannot individually be set
for each chart. For this reason, select Lower limit of acquisition range and Upper limit of
acquisition range as default of Horizontal Axis and spectra created from multiple
acquisition data having different horizontal axis ranges are displayed on multiple levels
using the widest horizontal axis range of acquisition data.

— Dizplay Range of “Wettical Lxis

—Default Minimum % alue —Default Maximum Yalues

MST100LC-20

= Min. value of acouistion range

¢ Min. value of display range

i Arbitrary value _ i

" Walues 0

™ Max. peak of acquisition rangs

¥ Max. peak of display rancge

i Arbitrary value _ 1

Dizplay Range of Horizontal Axis

—Default Minimum “alue
% Lower limit of acouistion range
 Arbitrary value

iz 0.00

Tirme: _ o
Wavelenoth[nm]: _ 1]

—Default Maximum Yalus
% Upper limt of scquistion range
" Arbitrary value

iz 1.00

Tirme: _ 1
Warvelenthlnm]: _ 1

(o34 _ Cancel

Fig. 8.6 Project Settings (Display Range tab) screen
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® Chart Header tab

If you want charts to include headers when you print them, select Print header for print
(&= Fig. 8.7).

Genersl 4_\ Dizplay Range a\ m....._..__.mm..:mmm_ ._\ Peak Lakel 4_\ Toolz

¥ Print heacer tor print

Ok, _ Cancel

Fig. 8.7 Project Settings (Chart Header tab) screen

® Peak Label tab

Set the parameters of Peak Labels of spectral data here (&= Figs. 8.8 and 8.9). Specify
how to display Callout line: in the drop-down list box. Specify the type of Peak Label to
be displayed (Spectrum default). This will become the type of Peak Labels of
peak-detected spectra. Multiple types of labels can be specified.

Set peak labels to be applied to spectra prior to peak detection in Automatic Labelling
(Spectrum default). Specify a desired value in the % or more (display range) box.

45 In the case of UV/VIS spectra, wavelength is displayed in place of m/z ratio.
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| 21x

General a_\ Displary mm_._mmd\ Chartt Header 4_\ Peak Label _ Tools
Callout line: _m:oé {_

—Peak Label to be displayed (Spectrum default)
¥ Peak Mumber [¥ miz or time ¥ wiavelengthlnm]
¥ Area v Height [¥ Description

—Automatic Labeling (Spectrum default)
[ Label with miz or wavelenoth automatically
[ Use threshold for spectral peaks to be lsbeled

_ m_u_ % ar mare (display range)

Apply to zelected spectrum Apply to all spectra

O _ Cancel

Fig. 8.8 Project Settings (Peak Label tab) screen

General H\ _u_w_o_m{mm_._uma\ Chart Header d\ Peak Label _ Tools
Callowt lire: _m:n_ﬁ_. i_

Peak Label to be dizplayed (Spectrum default)
[ Peak Mumber ¥ miz or time —— v wWavelengthlnm]
[ Area [ Heictt f# Description

IS
S0056.33

57738581

LA

IECEEEE o

i
578.39031
304058
mmm“.m.___

Fig. 8.9 Examples of peak labels on peak-detected spectrum
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® Tools tab

Specify databases of Periodic table: and User-defined atomic elements to be used in the

Isotopic Simulation function here (&= Sect. 12.4).

425 As the Periodic Table database, usually use the default value.

General ,_\ Display mm:uma\ Chiart Header H\ Peak Label ,_\

|zotapic Simulstion

Periodic Takle:

Lset-defined

[~ Use

Browese...

Browwse.

1

Ok

Cancel

Fig. 8.10 Project Settings (Tools tab) screen

After completing all the settings, click on OK in the Project Settings dialog box. The

settings take effect.

MST100LC-20
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8.4 OPENING SPECTRUM DATA

Five methods are available for creating spectra from acquisition data in Spectrum Viewer.

When creating a spectrum from acquired data, specify Function in all methods. Select
Function from the drop-down list. The items displayed in the list box are as follows:

Function number:

All MS functions:

UV/VIS:

When you specify Multifunction for the data acquired, all
Function numbers of Multifunction is indicated in the
drop-down list. The spectrum of the Function number specified
here appears.

In the case of acquisition data of Multifunction, spectra of all
functions are displayed at the same time.

Spectra acquired from the UV/VIS detector appear (this will
not be indicated in the list box if acquisition of UV/VIS data
has not been specified).

How to open spectral data will be explained below.

425 Acquired data is managed in each project. From the current project, you can open
acquired data possessed by another project. The software copies the acquired data to
the current project and opens the copy. Even if this acquired data is processed in the
current project, the original acquired data (possessed by another project) is not

affected.

® Creating spectrum from File menu (&= Fig. 8.11)

MST100LC-20

1. Select File — Open Spectrum from the menu bar.
The Open Spectrum dialog box is displayed.

Specify Project: in the Look in: box.

Open a folder and select a spectral data file.
The History of spectrum analysis is displayed.

Specify Open Mode.

2.
3.

4.
5.
6.

Select Function:.
Click Open.

A spectrum is created.

This creates the spectrum of the data number of the specified acquisition data. In the
same manner, by selecting Type of Data, you can open saved Spectrum Process List,
Spectrum View data or simulated MS Spectrum can be opened.
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Save Spectrum 2xl
& zav= Cirl+s
Save As 3 todified [
Save Al
Print Preview..
[3 Pt revi -
& Prit... Ciri+p
: Loak fri 1] Folder1 ~| = ._
Exit I [z =l =
Name | sizs [ Type [ |1 Reserpine_Esi_Lc
() Reserpine_ESk 9930KE  Acquisition Data -] *AwverageMS[1] Time:3 2:

L) *sveragers(1] Time:2 80

42176KB  Acquisition Data
13276KB Acquisition Data
46,058KB  Acquisition Data

4

— Open Mode o
& Marme: R ESl+_LC
& Addto View = Sserpine_ESk_ hd
" Replace: Data of Type: MS Spectrum -
1 Mesy Wi

Eunction: 1.TOF 300,800 ESk 1SecondsCy v

Open Cancel

Fig. 8.11 Opening spectrum data

® Creating spectrum from Spectrum Analysis History view

1. Select View — Analysis History from the menu bar (Tool bar: [&] button.
The Spectrum Analysis History view opens.

2. Select the History tab.
Acquisition data is displayed hierarchically.

3. Select a desired acquisition data and click the right mouse button.
A pop-up menu appears.

4. Select Open from the displayed menu (&= Fig. 8.12).
The spectrum of Data number 1 is created.

MST100LC-20
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EE Spectrum Viewer

File Edit “iew ZSpectrum Toolz Window Help

Spectrum Snal

T_u Histary _ T.H_ Wigny _

._m Currernt MazsCenter Project
B- _wv Detault
[ 11 Calib
=) 71] Foldert
..... [] Dstaood
..... - [ ] Reserpine ESh

..... [JF CipEn i ey yiew
..... E . 7% Delete
..... m At

WM. Cther Project:
Spectrum Process Wizard. .
= WF Demo_Ele =

- 23] Folde LL Gorrect Brseline.
% Smoathing...
& M Determine...
A Detect Peaks. ..

_q Docking ik

E&' Properties

Fig. 8.12 Opening data from Spectrum Analysis History view

® Creating spectrum by specifying elapsed Time or Data index

1. Select Spectrum - View — At... from the menu bar (Tool bar: | # button).
The Display Spectrum dialog box (&= Fig. 8.14) appears.
The dialog box can also be displayed by clicking the right mouse button on the
Spectrum Analysis History view mentioned above and selecting At... from the
displayed pop-up menu.

2. Select a desired Acquisition Data and choose Specify Spectrum by Time[min]

or Data indexes.
Now, you can create the spectrum.
&= For details of the method of setting parameters in the Display Spectrum dialog
box, refer to Sect. 8.5.
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8-12

File Edit Wiew | Spectrum Toolz Windaw  Help
|0z = I <
Lk Correct Bazeline... Spectrum Process Wizard. .
W Smocth...

A/ WiT Determine...

.w__. Calculate. .

A Detect Pesks...
hzzs Resolution...

Signal To Moise Ratia. ..

Fig. 8.13 Creating spectrum from elapsed time or data number

® Creating spectrum by using Spectrum Process Wizard

@ Select Spectrum — View — Spectrum Process Wizard... from the menu bar.
Spectrum Process Wizard appears.
The wizard can also be displayed by clicking the right mouse button on the Spec-
trum Analysis History view and selecting Spectrum Process Wizard in the displayed
menu.

By using this wizard, you can create a spectrum.

® Creating spectrum from Chromatogram Viewer

& For details, refer to Sect. 7.18.

MST100LC-20
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8.5 CREATING AVERAGE SPECTRUM

When MS data was acquired by using the API (Atmospheric Pressure Ionization) ion
source, usually, it is recommended to create an average spectrum. There are two methods
of creating an average spectrum: specifying spectra by the elapsed-time range on the
chromatogram and specifying by elapsed Time (or Data index) in the Display Spectrum
dialog box.

® Specifying elapsed time range on chromatogram
An average spectrum can be created by creating a chromatogram in Chromatogram
Viewer and specifying the elapsed time range by right-dragging on the chromatogram.

&= For details of the procedure, refer to Sect. 7.18.

® Specifying in the Display Spectrum dialog box
Follow the procedure below:

1. Select Spectrum — View — At... from the menu bar (Tool bar: | # button).
& Refer to Sect. 8.4.
The Display Spectrum dialog box (&= Fig. 8.14) appears.

2%

Genersl | Details | adsitional Reduction |

Acguizition Data: _U“E_mwm_nm_.nmq Umﬁmhmzouﬁmﬂmc_ﬁﬁn_n“_ Browsze.. _

Funiction: _Zo_u 300500 ES 1SecondsCycle v |
—Open Mode Specify Spectrum by

% Al to Wiew * Timefmin]

{" Replace {~ Data Indexes

£ Mew Wiew

—Spectrum to Retrieve

Yalue(Range): _ 0400 to __HZQ Uzg) {_

—Background Spectrum

vl : [~ Always subtract same spectrum

Walue (range); _ 0.000 to _E_._:wm& {_
Acouizition Data: _ouimwwmmﬂmq Dratal EMG Dt auttiF ol “_ Browsze... _

Function: _Zo_u 300500 ES 1SecondsCycle v |
Coefficient: _ 1.0

[ Perform Additional Reduction

_.u.z_.mqmmm_“p___m_: 0.1000-1.0*Averagelh=[1] 00000

Py Apply _ Cloze

Fig. 8.14 Display Spectrum dialog box
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2. In the General tab, specify the name of Acquisition Data and its Function.
3. Specify Open Mode and Specify Spectrum by.
4. Enter a desired Value (Range) in Spectrum to Retrieve.
5. Select Subtract and specify parameters of Background Spectrum, if neces-
sary.
A spectrum whose background ions have been eliminated appears. Background ions
can also be eliminated using the calculation function (&= Sect. 8.10).

6. If you want to carry out additional reduction, select the Additional Reduction
tab and carry out the settings.
7. When you finish setting, click on Apply.
The spectrum is displayed.

%

If you want to create more spectra, repeat Steps 2 to 7.

After you finish creating the spectrum, click on Close.
The dialog box closes.

©
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8.6 CHANGING DISPLAY RANGE OF SPECTRUM

This section will explain how to change the display range of the spectrum displayed in
Spectrum View.

® Expanding spectrum
You can expand the spectrum by dragging on a chart to specify a range. When you drag
in the horizontal direction, only the horizontal axis in the dragged range is expanded, and
when you drag in the vertical direction, the vertical axis is expanded. When you drag
diagonally, the range enclosed in the rectangle that appears is expanded. Double-clicking
on the chart returns the display to its initial scale.

= =[S

E M=[11:3.252.3.263,-1.0+M5[1 12 858, 2.586,3.952. 3,970, E5+ Rezerpine_ESI_LG

Relative Intenzity _|_

0920563

100 —

Dragged horizontally.

vertically.

Dragged diagonally.
] I M \Dﬂmooma
_|_r T T T

L L B L L B B
a0n 400 / 500 600 700 800

msz

Fig. 8.15 Expanding spectrum

® Returning to original display

When you zoom in this way, Spectrum Viewer memorizes the history of the display
range.

1. Select View — Go Back from the menu bar.
The previous display range returns.

2. Select Go Back again.
The display range prior to the one on the display returns.

€ Select View — Go Forward from the menu bar.
This is the operation opposite to Go Back (Tool bar: 4= me button).

MST100LC-20 8-15
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® I|nitializing display range
€ Double-click on the spectral chart.

The display ranges of the vertical and horizontal axes are initialized.

The same result can be obtained by selecting View — Range - Initialize Both Axes
from the menu bar. Also, Range in the pop-up menu displayed when the right
mouse button is clicked on the chart has the same function.

425 When the display range is initialized, the history of the expanded display is

erased.

® Specifying display range
The display range can also be specified without using the mouse.

1. Select View — Range - Settings... from the menu bar of Spectrum Viewer.
The MS Spectrum Display Range dialog box appears.
2. Specify the display ranges of the horizontal and vertical axes in the dialog
box.
The MS Spectrum Display Range dialog box can also be displayed by clicking the
right mouse button on the chart and selecting Range — Setting in the pop-up menu.

48 GoBack Aft+ eft
B Go Forward Alt+Right

Analysizs Histary
Tahle Wiew Mode
_q Hide Peak List Area Make Same Wertical Axis Range »

B Inttislize vertical Axis

2l

General ._\ Maanify g

Toolbars 3
— #-axis Range
_q Status Bar
Min. Yalue(msz): Lovwver limit of acouisition r:«
- Maove Upsvard Alt+Lp

Maic. Waluelmiz): Lpper limit of scquistion rs «
—-axis Range

Min. ' alue: hin. data of acquistion rar «

Mai. Walue: iz, data on display range
—Target

= Spectrain view

(™ Al spectra for Spectrum Yiewer

use Detaut | ok | Cancel

Fig. 8.16 MS Spectrum Display Range dialog box
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® Partially magnifying spectrum
Partial magnification of the spectrum can be set in the Magnify tab of the MS Spectrum
Display Range dialog box. In X-axis From on the Range 1 row in the Magnify tab, enter
the m/z ratio at which to start magnification and specify the magnification Factor of the
vertical axis. When a start point on the horizontal axis is entered on the Range 2 row, the
spectrum is displayed in the Range 1-2 with the msagnification set on the Range 1 row.
When no end point on the horizontal axis is specified, the range up to the upper limit of

the display range will become the partial magnification range.

21x

[ Generd [ whagniy

Range H-gxis From _

1 300.00000
500.00000
700.00000

| & ||k

.00

10.00
1.00
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Use Detautt _ Qk _ Cancel

Auto
[numerical input)

x
100 7

aog

400

~f09. 259663

o [=lb

700

800

MST100LC-20

Fig. 8.17 Partially magnifying mass spectrum
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8.7 MANUALLY LABELLNG PEAKS

8-18

€ While holding down the Alt key, click on a certain peak of the spectral chart.
An m/z label is attached (&= Fig. 8.18).

425 A callout line is automatically drawn at this time.

® Moving peak label

€ Hold down the Alt key while pointing to and dragging a manually attached

peak label.
The peak label moves.

® Deleting peak label

€ While holding down the Alt key, click on a manually attached peak label.

The peak label disappears.

[ MSDI11.414.1 6218k Erythromycin_ExactMass

Relative Intenzity
100

50

7095343

0 - A "

~B76.37538

=101 x|

3447435

T T T T T
300 400

600

a0

ann

Fig. 8.18 Manually labelling peaks on a spectrum
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8.8 SAVING AND DELETING SPECTRA

Created spectra can be saved. There are two methods of saving spectra: saving spectral
charts and saving spectral views.

8.8.1 Saving and Deleting a Spectrum

B To save a spectrum

1. Select the spectrum to save and click the right mouse button.
A pop-up menu appears.

2. Select Save Spectrum.

The spectrum is saved. The same result can be obtained by selecting File — Save
Spectrum from the menu bar. The saved spectrum is displayed in the Spectrum

Analysis History view in black letters.
B To open a spectrum

€ To open a saved spectrum, select Open in the pop-up menu displayed when
the right mouse button is clicked.

B To delete a saved spectrum

@ Select Delete in the pop-up menu displayed when the right mouse button is
clicked.

The saved spectrum is deleted.

_lolx| Ez_wﬁoé _ E,\_mé_
_mm MS[1]2964 3 270,EST+Reserpine_ESE_LG

—m Current MassCenter Project
E-EL Defeut
o0 Relative Intenzity (e 2] Cailp
60029563 [=-11] Faldert
& Move Upwerd Alt+Up i [] Data00
B Move Downward  AftsDowen i [ Reserpine_Esi+
e b =[] Reserpine_ESH_LC
I s s =8 -@ .P\,\mqmummzw_: Time: 29643 270)
T ——— = -@ Correct Base{Baseline Correction Meth
" Close Chart i MS[1] Data Mumber: 1
T (] Reserpine_ESk_ Lol
Reserpine_ESk+__LC03
Bz cop : 0] ine Bl
] mS[1.414.1 B21ESEErst rm' il i [ Reserpine_Esi-
LL Correct Bagsl -
Relative Interssity o ! [] Ressrpine_ESl-_LC
100 W Smocth L[] Teston
637538 w Other Projects
M Calculste... 73447435
& MiT Determine |
b Detect Peaks ﬁ
—
o B! Properties » — Yo -
a00 400 500

600 700 200

Fig. 8.19 Saving a spectrum
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8.8.2 Saving and Deleting Spectrum View Data

B To save a chromatogram view data

1. Specify the spectrum view to save and select File — Save As — View Data
from the menu bar.

The Save As dialog box appears (&= Fig. 8.20).
2. Save the view data, naming it as you like.

B To open a saved spectrum view data file

1. Select File — Open Spectrum from the menu bar.

2. Specify the desired spectrum view data file and Click on Open (Tool bar: (=
button).

B To delete a saved chromatogram view data

€ Open the spectrum view data that you plan to delete, and select Edit — Delete
from the menu bar.

Or, use the Data Manager (&= Sect. 11.4).

ES

File Eclit “iew Spectrum Tools Window Help

O

Mewy... Chrl+t
= Open Spectrum...  Cirl+O

Process List...

E. Prirt Presiew. .. |

= Crl+P

JEOL-DH...

Save in CxMassCenter Data(ENGDefaut m -

Exit Mame _ Size _ Type _ Moclitied _

Data hame: _ =l

Data of Type: _mumn_aa “Wiew Data

Save _ Cancel _

Fig. 8.20 Saving Spectrum View Data
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8.8.3 Saving Spectral Data in JEOL-DX Format

MST100LC-20

@ Select File — Save As — JEOL-DX... from the menu bar.
This saves the spectrum view data in the JEOL-DX format.

EE Spectrum Wiewer

File Edit iews Spectrum Tools 'Windows Help
D ey Clrl+m
(& Cpen Spectrum...  Cirl+D

Close

Zave Spectrum

& save CHrl+s
\ Wieny Data...
Process List...
[& Print Preview... JEOL-DX...

& Print... Chrl+P

Exit

Fig. 8.21 Saving Spectrum in JEOL-DX format
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8.9 CLOSING SPECTRUM

8-22

Wm_ MS[112 964 3270 EST+Reserpine_EST+_LG
Relative Intenzity

100 —
& Move Ugeward
B Move Dowrnvwesrd
i Range

Cpen in Mewy Yiew

50

Save Spectrum

Bz Copy

Ll Correct Bageline. .
W Smooth

1 e Calculate. .

0o o & WUZ Determine...
|_|_|_|_|

60929563

1. To close displayed spectra in a view, choose the view and select File — Close
from the menu bar.

2. To close only a desired chart while multiple spectral charts are displayed in a
view, click the right mouse button on that chart and select Close Chart from
the displayed pop-up menu.

=181

300 A Detect Peaks...

B3 Properties

Fig. 8.22 Closing spectrum chart
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8.10 ELIMINATING BACKGROUND OF SPECTRUM

There are three main methods of eliminating the background from a mass spectrum:

(D Specifying the spectrum of background ions in the Display Spectrum dialog
box and carrying out spectral subtraction (&= Sect. 8.5).

(@ Using the Spectrum calculation function.
® Specifying the adding and subtracting parts on a chromatogram.

The procedure for eliminating background by methods (2 and 3 will be described in

this section.

8.10.1 Background Elimination using Spectrum Calculation

MST100LC-20

Function

The procedure for using the Spectrum calculation function will be explained. Follow the

procedures below.

425 Although this section will mainly describe spectral subtraction for elimination of
background ions, this function can also carry out spectral addition.

1. Prepare spectra to use in calculation.
When carrying out background elimination, prepare a spectrum of the peak whose
background is to be eliminated and the background spectrum.

2. Next, select the first spectrum to use in calculation.
For example, when A and B are spectra and a calculation such as A+B or A-B is to
be carried out, select the spectrum A (&= Fig. 8.23).

mm M3[112.964.3 270 EST+ Reserpine_EST+_LG

#10° Intensity (28284

20

. =10l x|

Target spectrum
(Spectrum A)
60020563

—mm M3[112.164.2 635 EST+ Reserping_EST+_LG
Intersity @ET

hma.m_@.___._ 3

Background spectrum
(Spectrum B)

mmm.@__u_ﬁ 3

L E_r[_.r.rt " L

500 00

miz

Fig. 8.23 Example of selection of spectra
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8-24

3. Select Spectrum — Calculate... from the menu bar (Tool bar: *a button).
Or, click the right mouse button on the spectral chart and select Calculate... from
the displayed pop-up menu. The Calculate Spectra dialog box (&= Fig. 8.24) is
displayed. The selected spectrum becomes Spectrum 1.

4. Specify the other spectrum to use in calculation in Spectrum 2.
In the above example, specify the spectrum B in Spectrum 2.
5. When eliminating background, specify the background spectrum in Spectrum
2.
a. To specify a spectrum, first, select a view in which the spectrum is displayed
from the drop-down list box of View:.
b. Next, select the spectrum from the drop-down list box of Spectrum:.
In the list box, spectral charts currently displayed in the specified view are indicated
in the orders in which they appear in the view.
c. Specify a chart, referring to History: below.

culate Spectra 7 el |

Stanclerd _ Detailz _
—=pectruml

Wi _{_mé 5

Spectrum; _____._m: };2.864 .3 270,ESl+ Reserpine_ESl+_ LC

Hiztory: __mn_:mﬂ Base[5.0%] Average(MS[1] 2 96432700
—apectrum2

ey _{_mﬁ.. 5 “_

Spectrum; _?__m: 12,1642 635 ESl+ Reserping_ESkH_ L C |

Histary: _n_u:mﬂ Base[S.0%] Average(MS[1] 2 164, 2 B35)
—Calculation Parameters —Dpen Mode

O Addition &+ Addto View

| furzray £ Bew Wiy

% Subtraction

" Division

Coefficiert of Spectrum: 20 -

_% Close
M=[1] 2164, 2 635 ESl+ Reserpine_ES+_ LC h_

ME[1],2.964 .23 270 ES+ Reserpine_ESH+_ LC

2 Eslr__L

Fig. 8.24 Calculate Spectra dialog box (General tab)

6. Select Calculation Parameters.
a. When carrying out background elimination, select Subtraction.
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b. Then, enter a desired value in Coefficient of Spectrum 2.
7. Specify the place to display the calculated spectrum in Open Mode.

8. Click on Calculate.
The calculation is carried out.

10 x|
mm M3[112 964 2270:ESH Reserping_EST+_LG — -
A Brensiy 8288) Before background elimination
0929563
20
(=
r . - . . T - - - - T - - T - . T 1 - T T T 1
-E MS[11,2964.3270,ESI+ Reserpine_ESI+_LG
AP Intensity 282400 After background elimination
TE09.29563
20
M L |
E MS[11:2164.2635,E5+ Reserpine_ESH_LG
tensity 46T Background spectrum
37087610
ama.m_m.: 3 mmm.m_o 413
. ko betrrbiaborbairaibios —— "
— . - ' ' 1 - - - T 1 T T T 1 o 1
300 400 a00 GO0 o0 800
miz

Fig. 8.25 After execution of calculation

9. When you finish calculation, click on Close.
The dialog box closes.

8.10.2 Eliminating Background on Chromatogram

The procedure for eliminating the background by specifying the adding and subtracting
parts on the chromatogram will be explained. In this section, the procedure for
subtracting the spectrum of background ions from the spectrum of the target component
will be explained (&= Fig. 8.26).

1. Start Chromatogram Viewer and display a desired chromatogram.
&= Refer to Chap. 7 for instructions.

2. First, point to the peak of the target component on the chromatogram and
Shift — right drag over it (right-clicking a peak specifies a spectrum) to specify
the average spectrum of the adding part.

425 The average spectrum is not created here.

3. Next, Ctrl — right drag over an area near the target component on the
chromatogram (right-clicking specifies a spectrum) to specify the average
spectrum of the background ions to subtract.
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When you specify the part to subtract by Step 3, the difference spectrum from
which background ions have been eliminated is automatically displayed in Spec-
trum Viewer.

mm__m Edit Wiew Chromatogram Tools Windowe  Help

=10l x|
1ol

x10*

DR RE B 2R «p||m e b s 80=3 #8m uwaus
_m& TIG[ IESH:Reserpine_ESk_LG

Tntensity 4253410

400

Step 2

200

T
10 20

Time[min]

[wiewe 10141

[TIC[1{ESI+ Reserpine_ESk_LC

Chromatogram Viewer

UL Fle Edit View Spectrum Tools indow Help

1ol x|
& W_i
Dz aRalam«aroes we B & 80od )]s
@ MS[112951.3.301;-1 0%MS[11:4.037 4 406,ESI+Reserpine_ESk_LG
X10° Tntensity (26581)
60929663
20 H .
Difference spectrum
is displayed. |/
10 4
0 T __ T T : T T
300 400 500 600 F00 800
miz
[view 611 [MS[17,2.951..3.301; -1 .0*MS[1],4.037 .4 405,ES+; Reserpine_ESl+_LC v

Spectrum Viewer

Fig. 8.26 Creating difference spectrum from chromatogram
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8.11 SMOOTHING SPECTRUM

A spectrum of the profile type can be smoothed.

< Smoothing cannot be carried out in a centroided spectrum whose m/z ratios have
been determined by the procedure in Sect. 8.16.

The procedure for smoothing is discussed below:

1. Choose a desired chart.

2. Select Spectrum — Smooth... from the menu bar (Tool bar: W button).
Or, click the right mouse button on a spectral chart and select Smooth... from the
displayed pop-up menu. The Smooth Spectrum dialog box appears (&= Fig. 8.27).
3. In Method of Smoothing, select Simple Moving Average, Weighted Moving
Average or Savitzky-Golay.
4. In Open Mode, select the destination for the smoothed spectrum.
5. Click on Apply.
Smoothing is carried out.

Spectrum d S
—Smoothing
hethiod

{* Simple Moving Avarage

 weighted Moving Avarage

" Savitzky-Golay

Mumber of Poirts: _|m&

—Open Mode
o Addto View

£ Mewy View

_ Apply _ Close _

Fig. 8.27 Smooth Spectrum dialog box
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8.12 CORRECTING BASELINE OF SPECTRUM

The baseline correction function compensates the baseline intensity to zero. The
procedure for using it is below.

42< Baseline correction cannot be carried out for spectra centroided in m/z ratio
determination according to Sect. 8.16.

1. Select a desired spectral chart.
2. Select Spectrum — Correct Baseline... from the menu bar (Tool bar: [k
button).
Or, select Correct Baseline from the pop-up menu displayed when the right mouse
button is clicked on the chart. The Correct Baseline dialog box (&= Fig. 8.28)
appears.
3. In Method, select Automatic or Manual.
a. If you select Automatic, carry out the processing and specify Undershoot
Ratio[%]: suited to the spectrum.
b. When manually carrying out baseline correction, enter any arbitrary value in
Y axis value to be corrected:.
4. In Open Mode, select the destination for the spectrum after the baseline
correction.
5. Click on Apply.
Baseline correction is carried out.

—hethod
{+ Automatic

Undershoat Batio[%4): _ 0

" Manual

% axis walue to be corrected: _ ]

—iDpen Mode
% Lo to Wiew

£ ey Wiew

[ spoy ] Close |

Fig. 8.28 Correct Baseline dialog box

8-28 MST100LC-20



8 DATAANALYSIS: MASS SPECTRUM

8.13 DETECTING SPECTRAL PEAKS

The method of detecting spectral peaks in spectrum data of the profile type will be
described below.

1. Specify a desired chart.
2. Select Spectrum - Detect Peaks... from the menu bar (Tool bar: &
button).
Or, select Detect Peaks... from the pop-up menu displayed when the right mouse
button is clicked on the chart. The Detect TOF MS Spectral Peaks dialog box
appears (&= Fig. 8.29).
In the Standard tab, specify the method of calculating Peak Position.
3. If you select Center of Gravity here, specify Peak Foot Cut Height%: (&= Fig.
8.30).

Method of calculating
Peak Position

If Center of Gravity is selected,
specify Peak Foot Cut Height %:.

fd I3

Standard _Um.-m,_m _

i~ Peak Pasition
" Top
ol

(& Center of Gravity

Peak Foot Cut Height3s: _ S0 M__

- Thresholcd% for Peak Detection

Peak Foot Cut Height Height[%]

. [ 10000 24
Specifying Max. Valley % above e ol =1
UDM@:J@ ................... At upper miz: _ 1.0000 M__

< Threshold
Recognize Separated Peaks ——————— value
e [ w0 Threshold value for
e walley% above bazeline: 80— .
-« = peak detection
........ A Al —/\_mxm__®<
qu DUO<® Apply _ Cloze _

baseline

Max. valley height with which
peaks are considered as separate

Fig. 8.29 Detect TOF MS Spectral Peaks dialog box (Standard tab)

4. In Threshold% for Peak Detection, set the threshold values At low m/z: and
At upper m/z.
a. In Recognize Separated Peaks, set Max. valley% above baseline:.
b. In Details tab, set Max. noise width.
& For details of the settings, refer to the separate volume, JMS-T100LC The
AccuTOF: FUNCTION.
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hy
Center of Gravity
calculation level
hr
v 7 X Threshold level

Base level

Fig. 8.30 Points to notice in peak detection (calculation of center of gravity)

\T\”\\:Xk
100

where v is the value set in Peak Foot Cut Height%.

The value of hy given by the above formula is taken as the calculation level of

Center of Gravity and the center of gravity of the region above the Center of

Gravity calculation level is taken as Peak Position.

425 If the threshold level is set to a value higher than the Center of Gravity calcula-
tion level, the center of gravity position is calculated for the region above the

threshold level. In such a case, the center of gravity position varies according to
the set threshold level.

5. Click on Apply.
Peaks are detected on the spectrum.

_iolx]
U Fjle Edit Wiew Spectrum Tools Window Help LEM__
[0z RiEe @ arces e B e300 20 waa s
—@ MS[112951.3.301-1 0#MS[114.037.4.408.ESk:Reserpine ESI+_LG
<100 Intersity (269817
-1
609.20797
13313442
2698070
20 4
2
61030147
4663442
10 1000402
= 1
3 60920005
611.30840 e
11605.45
- 207083 b
hi F L
0 T T T T T T T
660 680 600 620 640 660
miz
Peaky miz Area Height Description
603.29787 133134 .48 26860.70) ~
2 610.30147 48684.42 10004.02
3 611.30640 1160545 207083
T T T T T
[View 11 [MS[11,2 851.3.301,-1 0°MS[1],4 D37 4 405,ES|+Reserpine_ESk_LC 4
5090 6095
miz
Area | Height | Description
12144 .52 25806 68 Nkl
47099 37 9463 94
12344.06 1968 67

Fig. 8.31 View after executing peak detection
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o If peak detection is carried out, peak labels are attached to the spectrum following
Project Settings.

e In the peak list area, the results of peak detection are displayed.

e When Description in the Peak Label tab of Project Settings is selected, the text
entered in Description appears in the Description column and peak labels.

e The up-down display ranges can be changed.

6. After checking the results of peak detection, click on Close.
The dialog box closes.

7. To change the label of a chart, select Tools — Project Settings from the menu
bar and change the setting (& Sect. 8.3).

8. To hide the peak list area, select View — Hide Peak List Area from the menu
bar.

9. To display the peak list area again, select View — Hide Peak List Area and
remove the check mark (& Fig. 8.32).

File Edit | Wiew Spectrum Toolz Window H

._._ O = @ chromatogram

48 GoBack Lft+Left

B CoForvvard PO
Eance »
Analysis History

Tahle Yiew hMode

Toalbars 3
| v Status Bar
.-, Mowe Lganard Alt+Up

- Move Downweard Aft+Crovoen

Spectrum Open Made 3

Real-time pdate...
Fefresh
m. Properties

Fig. 8.32 Hiding Peak List Area
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8.14 CALCULATING RESOLUTION

For the profile type data, the resolution of mass spectral peaks can be calculated. Follow
the procedure below:

1. Adjust the display range to make the spectral peak whose mass resolution is
to be calculated the maximum peak in the display range.
2. Select Spectrum — Mass Resolution from the menu bar.
The Calculate Mass Resolution dialog box (&= Fig. 8.33) appears. Make sure that
Peak Position in the General tab is the peak position of the target spectral peak. Peak
Width and Mass Resolution of the spectral peak displayed at the Peak Position are
indicated. The spectral peak can also be checked by expanding in the chart dis-
played in the Calculate Mass Resolution dialog box (the method of expanding is the
same as that in the spectrum view). In the Details tab, Mass Resolution Definition
can be specified.
3. Click on Apply.
The calculated mass resolution is labeled on the spectrum.
45 Only one mass resolution label can be attached on a chart. To delete a label,
close the spectral chart.
4. Click on Close.
The dialog box closes.

File Edit *iew | Spectrum Tools Window He
:D ﬂﬂ_ ﬂ_ Wi »
Lb Correct Baseline...

Wi Smooth...

i MIZ Determine. ..

General | Detai

_nw._. Calculste Mazs Resolution Definition
— = Full wicth st half maximumiFyHw)

A Detect Peaks. . (" At Peak Heightss: | 5000

il
Signal To Maoize Ratio....
v

zeneral __umam,_m _

21x|

MS[112964 3 210 ESE Reserpine_ESE_LG
A0 ()

i
20
Drag:  Expands the
display.
Double-click:
oA T
&0

Initializes the T
display range. 805

T
615

Peak Position: B09.29563
Peak Wicith: 008147

Mas= Resolution: BEG1
Apply Close _

=)

Fig. 8.33 Calculating mass resolution
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8.15 CALCULATING S/N RATIO OF SPECTRUM

By using the S/N calculation function, the signal-to-noise ratio of a spectral peak (profile
type) can easily be calculated. The method of S/N calculation of a spectral peak is
detailed below:

1. Select a chart.

2. Select Spectrum - Signal To Noise Ratio... from the menu bar.
The Calculate Signal to Noise Ratio dialog box (&= Fig. 8.34) appears and the
chart specified in the General tab is displayed.

3. On this chart, adjust the display range so that the target peak becomes the
highest peak.
a. To expand the display, drag on the chart.
b. To initialize the display range, double-click on the chart.
4. Specify Noise Range:
a. Enter values into the text boxes using the keyboard.
b. Or, specify an arbitrary range by right-dragging on the chart in the dialog
box.
5. Click on Max Data.
Signal Position becomes the m/z of the highest data in the display range to used in
the S/N ratio calculation.
S At this time, if Signal Position is included in Noise Range, the calculation will
be impossible and the color of the background at the Signal Position changes to
red to indicate an error. If this happens, change Noise Range.

6. In the Details tab, set calculation Method, Calculation method of noise
amount, and other parameters.

When you change a setting here and click on Max.Data in the General tab, recalcu-
lation is carried out.

7. Click on Apply.
The result of the calculation appears on the chart of the spectrum view selected first.
Only one label is displayed on a chart. If you calculate the S/N of another peak, the
label moves to the position of the next calculated peak. Also, the label cannot be
deleted.

8. When you are finished, click on Close.
The dialog box closes.
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Step 7
21x
General _ Details _
MS[112964. 3270 ES Reserpine_ESH_LG
3 | |l < . et
0 (28284} I < Step 3: Adjusting
b Display
| Prag Range
o 20
Step 4: Specifying ]
Noise Range: Y
N —
o
T
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Signal Position: _ 509 29553 Max Dot < Step 5
Step 6 |F == P
Z’ Moize mm_._h.m” _ G004 23557 to _ G06 67422
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Fig

8-34

Calculating S/N ratio
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8.16 DETERMINING M/Z RATIO

By using the m/z ratio calculation function, spectral data of the profile type can be
converted to centroided spectral data. The procedure is below:

1. Select Spectrum — M/Z Determine... from the menu bar (Tool bar: &
button) (&= Fig. 8.35).
Or, click the right mouse button on the spectral chart and select M/Z Determine...
from the displayed pop-up menu.
The M/Z Determine dialog box (&= Fig. 8.36) appears.

File Edit iews | Spectrum Toolz Window He
._._ 0 _Na__,.,_ ﬂ_ Yiewr b
Lk Correct Bazeline ...

i Smocth.

m_ 7 Determine...
L Caloulate...

A Detect Peaks..
haz= Eesolution...

Signal To koize Ratio. .

Fig. 8.35 Selecting M/Z Determine...

el B3
— [V Correct Baseline
Undershoot Batio %] _ 50
— smoathing — Threshold%: for peak detection ———
<Y —— At lower miz: _ 0.1000 &
At Upper miz: 01000 H__

* Simple Moving Avaracge

Detail=...
= Wieighted Moving Avarage

" Savitzky-Golay

rumber of poirts: _ 3 &

—Dpen Mode
{* Aodd to View

™ Blewy iy

Ay _ Close

Fig. 8.36 M/Z Determine dialog box
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2. Set various parameters.

a. If you want to carry out Baseline Correction, select Correct Baseline and
enter a desired value in Undershoot Ratio[%]:.

b. If you want to carry out Smoothing, select Perform and set Method and
Number of points: of Smoothing (&= Sect. 8.11).

C. If you want to carry out Peak Detection, specify Threshold% for peak
detection, At lower m/z: and At upper m/z..
Selecting Details...displays the Detect TOF MS Spectral Peaks dialog box and you
can set the details of the peak detection method.

d. In Open Mode, select the place to display the converted centroided spec-
trum.

3. When you have finished, click on Apply.
The converted centroided spectrum appears.

EE& Spectrum Wiewer ! =0l x|
I File Ecit Wiew Spectrum Tools Window Help ==
= L a L
D gRe e «r|=eas w6 e8oo8 28 uaa %
E MS[11.01;E5]+ Reserpine_ESI+ i
AP Ttensity 144235) _ Profile spectrum _
: 60931015
100
] 61031277
@ MS[1].01;EST e EST+
0% Intensity (712875) Centroided spectrum
J o
] 60931166
71287600 5
500 14423500 F10.31449
1 3 mmmmm%mm%% ]
1 60729327 I £11.31938
] 53104.00 67708.00
10837.00 m a_m.aa
T I
i _ _
a — - ——— T
608.0 100 120
miz
| vigwe 1 102 [MS[1],01;ES;Reserpine_ESl+ v

Fig. 8.37 Spectrum display after determination of m/z ratio

4. To carry out m/z ratio calculation on the same spectrum with different settings,
repeat Steps 2 and 3.

5. When you have finished, click on Close.
The M/Z Determine dialog box closes.
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8.177 CHANGING MASS CALIBRATION INFORMATION

Using Spectrum Viewer, you can change Mass calibration information of a spectrum
obtained after completion of acquisition or the same information retained in certain
functions of acquisition data. For data acquired by using an internal standard sample or
for acquisition data in which background ions having known mass numbers are detected,
a more-accurate spectrum can be obtained by using this function and changing the mass
calibration information after completion of acquisition. The procedure is shown below.

45 This operation is necessary in milli-mass measurement in which precise mass
calculation and estimation of elemental compositions are carried out.

&= For details of the procedure for the precise mass calculation, refer to Chap. 9.

8.17.1 Preparing Internal Mass Calibration (Mass Drrift
Compensation) Data

1. When changing mass calibration information, prepare a spectrum to be used
in internal mass calibration (mass drift compensation) (&= Fig. 8.38).

Change of the mass calibration information can be specified either for each spec-
trum or for each function of acquisition data. When changing the mass calibration
information of spectra of a function or the function itself, it would be better if you
use a spectrum of the same function as the mass calibration (mass drift compensa-
tion) data.

2. Specify the prepared spectrum and carry out m/z ratio determination.
The spectrum is converted to a centroided spectrum (&= Sect. 8.16).

3. Next, select Tools — Change Mass Calibration... from the menu bar (&= Fig.

8.39).
The Change Mass Calibration dialog box appears (&= Fig. 8.39).

File Edit ‘iew Spectrum | Tools Vincow  Help

% Elemental Composition...

|zotopic Simulstion. ..

EEEDErET IR

=l

Litataty, Searct. =
5[11:2.964.2.270;ES+Reserpine_ESk_LG

Intensity 218132}

7
o | BO9.30336

#19132.00
ZH1E00

Project Settings

a
1 E
100 91 _4.8

10
i 61131409

| 60729392 20422.00 11
T811.00 2071.00 61232739

E gaz.00 ! 431200

! - 40600

04 | 1 . i
1 1 1 | 1 1 1 1
6100
mfz
| Changes sbout mass calioration. [Wiewe 1 101 |MS[1],2.964 .3 270,E5 1+ Reserpine_ESk__LC v

Fig. 8.38 Opening Change Mass Calibration
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By clicking on <<Details, you can specify or not to display whether Mass calibration of
the function specified after acquisition and Mass calibration of the function specified
before acquisition.

2l x|
W= Function: TOF 1001000 ESl+ 15econdsCycle ES+
—Mass Calibration of Current Spectrum
Mazs Calibration: _ﬁmmam data at acquisition) Change W _ iy _
Mazs Drift Compensstion: _ﬁmmam data at acquisition) Change W _ e _
WVF Axis Correction: W' = _ 1.0000000 b+ 0.0000000 == Details _
—Mass calibration of function specified after acouistion
Mass Caliaration: Jizne) Change ¥ | vigw.. |
Mazs Drift Compensation: _ﬁzgmu Change W _ WIS _

—hlass calibration of function specify before acquisition

Mass Calibration; | TFha
Mass Drift Compensation: _Smm_ﬁ__._m
MSE Axis Correction: i = _ 10000000 s b + 0.0000000

Ok _ Cancel

Fig. 8.39 Change Mass Calibration dialog box

& When changing mass calibration data of a certain spectrum or function after this,
refer to Internal Mass Calibration (&= Sect. 8.17.2) and Changing Mass Calibra-
tion Data (& Sect. 8.17.3).

& When changing mass drift compensation data, refer to Internal Mass Drift
Compensation (&= Sect. 8.17.4) and Changing Mass Drift Compensation Data
(& Sect. 8.17.5).

8.17.2 Internal Mass Calibration

This section will present the method of specifying a certain spectrum and carrying out its
internal mass calibration.

1. Select a spectrum for which internal mass calibration is to be carried out. The
Change Mass Calibration dialog box appears.

bration H_ M_

WS Function: TOF 100..1000 ESl+ 1 SecondsCycle ESl+

Mazs Calibration of Current Spectrum

hazs Calibration: _mmm_._._m data &t acquisition) Wighy... _
Mass Dritt Compenzation: _HMm_ﬂm data at acquisition) Chiange
T Az Correction: h' = _ 1.0000000 b+ _ 00000000 T

Ok _ Cancel _

Fig. 8.40 Selecting Internal Mass Calibration
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2. Select Change - Internal Mass Calibration... of Mass Calibration: in Mass
Calibration of Current Spectrum.
Internal Mass Calibration Wizard starts up (&= Fig. 8.41).

21|

wlzard for Calbrating with Specified Spectrum.

Browse...

y=f(x) —

____ i asal

Cancel | = Back | Bt = | Finish |

Fig. 8.41 Internal Mass Calibration Wizard (Start page)

3. Select Load Settings.
A desired Wizard Settings data can be loaded.

4. Click on Next.
The Mass Calibration Method page appears (&= Fig. 8.42).

i e
Specify mass calibration ty e,
WS jms-T100LC
Measurament Method; _.81
ME Calibration Method: |Folyrominal Methor =

Cancel _ < Back _ Finizh _

Fig. 8.42 Internal Mass Calibration Wizard (Mass Calibration Method page)

5. Specify mass calibration type.
a. MS (Mass Spectrometer): Make sure that JMS-T100LC is indicated.
b. Measurement Method: Make sure that TOF is indicated.
c. MS Calibration Method: Make sure that Polynomial Method is indicated.
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6. Click on Next.
The Mass Calibration Condition page appears (&= Fig. 8.43).

2| x|

Specify Mass Calibration Condition
IMazs Refference _ “_ Browese... _

—Peak Matching

Details...

v Auvtomatic

Tolerance [mmu]

500

200

Tolerance Slope[ppm]:

o Tolerance Maximum{mmu] _ S00.0
+H 2090 Taolerance Minimumimimu]: _ 1000

— Curve Approximation

Palynotmisl Orcler: _a - _

I~ wieighted Intensity

Beit = | Finish

Cancel _ = Back _

Fig. 8.43 Internal Mass Calibration Wizard
(Mass Calibration Condition page)

7. Specify Mass Calibration Condition (& Chap. 5).

8. When you have finished, click on Next.
The present settings of Internal Mass Calibration Wizard can be saved.

9. Save the settings by selecting Save Settings and entering a desired name in

the text box.
425 At this time, you must be careful not to overwrite the default settings.

10. Finally, click on Finish.
The Finish page appears (&= Fig. 8.44).

2%

Start Mass Calibration with Completion Button.

Save Settings - Browvse.
(= o | =l I |

v _ = Back _ Mext = _ F

Fig. 8.44 Internal Mass Calibration Wizard (Finish page)
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Mass Calibration Viewer automatically opens and mass calibration is carried out
(&= Fig. 8.45).
11. Judge whether the mass calibration result is good or not (&= Chap. 5).
12. When a good mass calibration result is obtained, select File — Exit then
Return from the menu bar (&= Fig. 8.45).

The internal mass calibration result is automatically saved and Mass Calibration
Viewer is closed.

o =
_% Wiew Calibrate Help
alt Update crks 1| [7)
_ Save As... b etermine miz[Peak Detect[Cendroid 50,Are a]; Core ct Base[5.0%]]
[, Print Preview... te nsity (385000
& print.. Cirl+p
Exit Magzs Calibration iswer
W | -1.9567885E-15
g 2 4452276E-20 4 ..7.
: 1 1851924E-25 1
£ oL [T ; ,H.!_ _.F | _n__:= Lr___t '}
Mass Reference: PEG+Na+
Ralative Intensity
100+
1R 9
i 1919612 | T T T T T T T T T T T
200 400 00 200

miz

Max. Approximation Dewiation:0.00268

Standard Deviation of Mass Difference:0.00176  Peak Matching Rate[%]:100.0

miz difference
0.0040 4
4 T

T T T T T T T T T T T T T
Max Residual000085 Standard Dewviation of Residuals0 00022 Peak Matching Rate[%]:100.0

miz difference

0.0040+

| Saves edited data. Exits Mass Calibration Viewer and returns to original application. | 200302421 lz142

Fig. 8.45

Exiting Mass Calibration Viewer and Returning

Mass Calibration: of Mass Calibration of Current Spectrum in the Change Mass
Calibration dialog box changes from (Same data at acquisition) to (Internal Mass

Calibration Data) (&= Fig. 8.46).

8-41



8 DATAANALYSIS: MASS SPECTRUM

13. Click on OK.
The Change Mass Calibration dialog box closes.

2=

MS Function: TOF 100.1000 ESl+ 1SecondsCycle ES+

Mazs Calibration of Current Spectrum

Mazs Calibration: _n__.;m:Jm_ iass Calibration Data)

Mazs Drift Compensation: _nzo:mu Change W _ Wiew.. _

MIZ Axis Correction: M= 10000000 b+ 0.0000000 el = _
Ok _ Cancel _

Fig. 8.46 Change Mass Calibration dialog box

42$ When the spectrum is closed, the mass calibration information changed in Steps 2 to
12 is reset. If you want to save the changes, carry out the procedure in Saving
Spectrum (&= Sect. 8.8.1) or Saving Spectrum View (&= Sect. 8.8.2) before you

close the spectrum.
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8.17.3 Applying Mass Calibration Data

This section will describe how to apply internal mass calibration data created from a
certain spectrum for calibration to another spectrum or function.

1. Prepare a spectrum for internal mass calibration and carry out Steps 2 to 10
in the previous section.

2. After executing internal mass calibration in Mass Calibration Viewer, select
File — Save As from the menu bar and save the result, naming it as you like.

ration Datal - Maz

File “iew Calbrate Help

ufl Update Clri+s
mi Dietermine m/z[Peak Detect[Centraid50.ArealGarrect Base[5.0%]]

E Prirt Preswiews..

=) Prirt.. Ciri+P

Intensity (325000}

Exit then Return

Exit Mazs Calibration Wiewer
-4 12541 BGIE-17 7

1}
35123777E-22 ! ! T T T

d |
e | ! l

L _ 0 | Mazs Reference: PEG+Na+

Relative Intensity

200 400 600 a0 1000
miz
1R TOZEA3
Max. fpproximation DeviationD00369  Standard Devistion of Mass Ditference000176  Peak Matching Rate[%11000
1-R*: 9486E-13
- m/z difference
D A{\\.\J\I\K\
T T T T T T T T T T
Max. Residual000046  Standard Deviation of Residualz0.00027  Peak Matching Rate[$]:1000
m#z difference
‘__ T T T T T T T T T
200 400 600 a0 1000
miz
| Saves active Mass Calibration Data with Newname. [ [ 4

Fig. 8.47 Saving copy of Mass Calibration data

3. Select File — Exit Mass Calibration Viewer from the menu bar.
Mass Calibration Viewer closes. With this, an internal mass calibration data file has
been created.

4. Select a spectrum whose mass calibration data is to be changed in the
spectrum view.

When changing mass calibration data of a function, prepare and select a spectrum
created from the function whose mass calibration data is to be changed.

5. Select Tools — Change Mass Calibration from the menu bar.

The Change Mass Calibration dialog box appears (&= Fig. 8.48).

6. When applying the internal calibration data created in Steps 1 to 3 to a
selected spectrum, select Mass Calibration: — Change — Change... in Mass
Calibration of Current Spectrum of the Change Mass Calibration dialog box.

The Open Mass Calibration Data dialog box appears (&= Fig. 8.49).
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bration

M= Function: TOF 100..1000 ESl+ 1 SecondsCycle ES+

Mass Calibration of Current Spectrum

Mazs Calibration: _nmmam data at scquistion)

Masz Drift Compensation: __“Zn__._mu

MIZ Axis Correction: W' = _ 10000000 M+ 0.0000000

o8 _ Cancel _

Fig. 8.48 Changing Mass Calibration data of Current Spectrum

7. Choose the internal calibration data created in Steps 1 and 2 and click on
Open.

Look in: _@ Systems “_ | m T

lame _ Size _ Type _ Modified _ lonization ... _ Acquistio... _ &
et | 2BKE s Drit.. Esh 100 - 1000

[
Drata name: _mmwm:u_:m “_
[

Data of Type: [sutable data

Open Cancel _

Fig. 8.49 Specifying Internal Mass Calibration data

8. Make sure that Mass Calibration: of Mass Calibration of Current Spectrum in
the Change Mass Calibration dialog box has changed from (Same data at
acquisition) to the specified Internal Mass Calibration Data name and click on
OK.

The Change Mass Calibration dialog box closes and the calibration data is applied

to the currently specified spectrum (&= Fig. 8.50).

425 When the spectrum is closed, mass calibration data changed in Steps 1 to 8 is
reset. If you want to save the changes, carry out the procedure, Saving Spec-
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trum (&= Sect. 8.8.1) or Saving Spectrum View (&= Sect. 8.8.2) before you
close the spectrum.

ibration

MS Function: TOF 100..1000 ESl+ 1SecondsCycle ESH+

Mass Calibration of Current Spectrum

Mass Callorstion: Jpesst view.. |

Mass Drift Compensstion: _9_0:8 Change W _ SERL. _

WE Sxis Correction: M = _ 1.00000000 x M+ _ 0.0000000 Details == _
Ok _ Cancel _

Fig. 8.50 After changing Mass Calibration data

9. When changing mass calibration data of a certain function, click on Details>>,
select Mass Calibration: — Change - Change... in the displayed Mass
calibration of function specified after acquisition (&= Fig. 8.51), and specify
the internal mass calibration data by carrying out Steps 5 and 6 above.

ibration

MZ Function: _ﬂo_u 100..1000 ESl+ 1SecondsCycle ESl+

—Mass Calibration of Current Spectrum

Mazz Calibration: _ﬁmmam data st acquisition) Change W _ Wig . _
Mazz Drift Compenzation: _ﬁZQ_._mu Change W _ S TEN _
M/Z Axis Correction: = | 1.0000000 xh+ | 0.0000000 gy _

—Mass calibration of function specified after acguisition

Mazs Calibration: _ﬁz_u_._mu

Mazs Drift Compenzation: _ﬁz_u_._mu

—Mass calibration of function specify before acouistion

Mas= Calibration: __u.mO|mm_+|A oo
Massz Drift Compensation: _ﬁzg._mu
MIZ &xis Correction: W' = 1.0000000 0 =M+ _ 00000000

Ok _ Cancel

Fig. 8.51 Changing Mass Calibration data of Function

10. Click on OK.
The Change Mass Calibration dialog box closes and the specified mass calibration
data is applied to the function of the currently selected spectrum.

425 The changed mass calibration data of the function is applied to the spectra created
from that function after this operation.
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8.17.4 Internal Mass Drift Compensation

This section will present the method of internal mass drift compensation that is carried
out by specifying a certain spectrum and using Peak 1 point of the internal standard
sample in that spectrum.

1. Select a spectrum in which internal mass drift compensation is to be carried
out. The Change Mass Calibration dialog box appears (&= Fig. 8.52).

M= Function: TOF 100..1000 ESl+ 1SecondsCycle ESH

Mass Calibration of Current Spectrum

Wazs Calibration; __“mm_.:m data at acquisition) Change W e .. _
Maz=s Drift Compensation: __“mm_.:m data &t acouisition)
WYE Axis Correction: M= _ 1.0000000 x b+ 0.0000000

Fig. 8.52 Selecting Internal Mass Drift Compensation

2. Select Mass Drift Compensation: — Change — Internal Mass Drift Compensa-
tion... in Mass Calibration of Current Spectrum.
Internal Mass Drift Compensation Wizard starts up (&= Fig. 8.53).

HE

wizard for Calibrating with Specified Spectrum.

[ Load Settings: _ h_ Broyyse _

Cancel | 2Bk | Mt = | Firizh |

Fig. 8.53 Internal Mass Drift Compensation Wizard (Start page)

3. Select Load Settings.
Existing Wizard settings can be loaded.
4. Click on Next.
The Mass Calibration Drift Condition page appears (&= Fig. 8.54).
5. Specify Mass Calibration Condition (&= Chap. 5).
. When you are finished, click on Next.

The Internal Mass Drift Compensation Wizard (Finish) page appears (&= Fig.
8.55).

»
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Specify Mass Calibration Condition.

(% Mass Refference: _mmmma_:m <—
 miz _mom.mm._ i) i—

HE

Browyse...

Peak hatching

Tolerance [mmu] [V Automatic

A00
Tolerance Slope[ppm]:

Detailz. ..

250

250
Tolerance Maximummmul: _ s00.0
74 531 Tolerance Minimum{mimu] _ 2500
Cancel _ = Back _ et = _ Finizh _

Fig. 8.54 Internal Mass Drift Compensation Wizard

(Mass Calibration Drift Condition p

Here, the present settings of Internal Mass Drift Compensation Wizard can be

saved.

7. When saving, select Save Settings and enter a desired name in the text box.
42S At this time, you must be careful not to overwrite the default Settings data.

8. Finally, click on Finish.
The Finish page appears.

age)

EHE

= ()
U

w)

Start Mazs Drift Compenszation with Completion Button

[ Sawe Settings _ “_

Brovvse...

Cancel _ = Back _ [Ex =

Fig. 8.55 Internal Mass Drift Compensation Wizard (Finish page)

Mass Drift Compensation Viewer opens and mass drift compensation is carried out

(&= Fig. 8.56).
9. Judge whether the result of mass drift compensation is g

ood or not.

10. When a good result of mass drift compensation is obtained, select File — Exit

then Return from the menu bar.

MST100LC-20
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The result of internal mass drift compensation is automatically saved and Mass
Drift Compensation Viewer closes.

Il oA Upelate Cirl+S
Si A
n AVE A5 e m/z[Peak Detect[Centroid50,ArealCorrect Base[5.0%]]
[, Print Preview.. ity (1100000}
&5 print CH+P

Exit and Return

Exit Mas=s Drift Compensation Viesver

b _ 5822325164 QLA_ A . R AT
1 1 1 1 1 1 1 1 1
=3 -1.338287T7E-10
o —i Maze Reference: Reserpine
Relative Intensity
3 -1.1887006E-20
t 0
o T T T T T T T T T I
200 400 600 800 1000
miz
Max Drift Gompensatiors009363  Standard Deviation of Drift Gompersation1.00000  Peak Matching Rate[¥]}100.0
m/z ditference
T T T T T T T T T
Mazx. Residuat000000  Standard Deviation of Residuals1.00000  Peak Matching Rate[%}1000
m/z ditference
T T T T T T T T T I
200 400 600 800 1000
miz

_mm<mw edited data. Exits Mass Drift Compensation Yiewer and returns to original application 7 _

Fig. 8.56 Exiting Mass Drift Compensation Viewer and Returning

Mass Drift Compensation: data in Mass Calibration of Current Spectrum of the
Change Mass Calibration dialog box changes from (Same data at acquisition) to the
created (Internal Mass Drift Compensation Data) (&= Fig. 8.57).

11. Click on OK.

The Change Mass Calibration dialog box closes.

M= Function: TOF 100..1000 ESl+ 1SecondsCycle ESH

Mass Calibration of Current Spectrum

Wazs Calibration; __“mm_.:m data at acquisition) Change W _ e .. _

Maz=s Drift Compensation: __“__.am:._m_ Mass Drift Compensation Data)

KM+ 00000000 Details == _

Ok _ Cancel _

WYE Axis Correction: ' = _ 1.0000000

Fig. 8.57 Changing Mass Drift Compensation Data

425 When the spectrum is closed, drift compensation data changed in Steps 2 to 10 is
reset. If you want to save the changes, carry out the procedure in Saving Spectrum

(&= Sect. 8.8.1) or Saving Spectrum View (&= Sect. 8.8.2) before you close the
spectrum.
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8.17.5 Applying Mass Drift Compensation Data

This section will explain how to apply the internal mass drift compensation data created
from a certain spectrum for drift compensation to another spectrum or function.

1. Prepare a spectrum for internal mass drift compensation and carry out Steps
1 to 8 in the previous section.
2. After executing internal drift compensation in Mass Drift Compensation
Viewer, select File — Save As from the menu bar and save the data, naming it
as you like (&= Fig. 8.58).
3. Select File — Exit Drift Compensation Viewer from the menu bar.
Mass Drift Compensation Viewer closes. Now, the internal mass drift compensation
data has been created.

File “iew Calibrate Help

|l Update Ctri+s h

m - e mi2[Peak Detect[Centroid 50.ArealCorrect Base[5.0%]]
B Pz« ity (11000007
&p Print CirkP

Exit and Return

Exit Mass Drift Compensstion Wiewer i [N | TR SN T

T T T T T T
b 5.9223251E-4

Mass Reference: Reserpine

c -1 33EEFTEAD Relative Intensity
d 207B3373E-15 B H_

T T T T T T T 7
E SIS A 200 400 600 800 1000
1 o miz

Max Drift Compensation003363  Standard Deviation of Drift Gompensation:1.00000  Peak Matching Rate[¥]100.0

m/z difference
0100

R | 2 929E-1

1-F%  [(Unable to calculst

Max. Residual000000  Standard Deviation of Residuals100000  Peak Matching Rate[¥]:1000

m/z difference

200 400 600 a00 1000

7wm<mw active Mass Drift Compensation Data with Newwname _ _ 4

Fig. 8.58 Saving copy of mass drift compensation data

4. Select a spectrum whose mass drift compensation data is to be corrected in
the spectrum view.

When changing mass drift compensation data of a function, prepare and select a
spectrum created from that function.

5. Select Tools — Change Mass Calibration from the menu bar.

The Change Mass Calibration dialog box appears (&= Fig. 8.59).

6. When applying the internal drift compensation data created in Steps 1 to 3 to
a selected spectrum, select Mass Drift Compensation: — Change — Change...
in Mass Calibration of Current Spectrum of the Change Mass Calibration
dialog box (&= Fig. 8.59).

The Open Mass Drift Compensation Data dialog box appears (&= Fig. 8.60).
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M= Function: TOF 100..1000 ESl+ 1SecondsCycle ESH

Mass Calibration of Current Spectrum

Maz= Calibration: __“mmam clata &t acouisition) Change W Wiy . _
Mass Drift Compensation: __“z_u:mu
MUZ Axis Correction: M= _ 1.00000000 =M+ 0.0000000

Internal ass Drift Compensation...

[elete
T T oo T

Fig. 8.59 Changing Mass Drift Compensation Data of Current Spectrum

7. Select the internal mass drift compensation data created in Steps 1 to 3 and
click on Open.

Look in: _w_ Systems “_ | M T

Mame _ Size _ Type _ odified _ lonization ... _ Acolistio... _h_
ine_Test KB Mass Drift.. ESl+ 100 - 1000

Drata name: _mmwm%_:mlqmﬂ

Ll Led g

Drata of Type: |suitabie dsta

Cpen Cancel _

Fig. 8.60 Opening Internal Mass Drift Compensation Data

8. Make sure that Mass Drift Compensation: of Mass Calibration of Current
Spectrum in the Change Mass Calibration dialog box has changed from
(Same data at acquisition) to the specified (Internal Mass Drift Compensation
Data) name.

9. Click on OK.
The Change Mass Calibration dialog box closes and the changed data is applied to

the currently specified spectrum (&= Fig. 8.61).
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ibration
MS Function: _ﬂ01 100..1000 ESl+ 1 SecondsCycle ESH
Mass Calibration of Current Spectrum
Mass Calibration: |izame data at acquistion) Change W | view.. |
Masz Drift Compensation: _mmwm-.ﬁ_:ml._.mﬂ iCkange W _ Wigny . _
MIZ Axis Correction: M= _ 1.0000000 M+ _ 0.0000000 Details == _
O _ Cancel _

Fig. 8.61 After changing mass drift compensation data

425 When the spectrum is closed, mass drift compensation data changed in Steps 1 to 9
is reset. If you want to save the changes, carry out the procedure in Saving Spectrum
(&= Sect. 8.8.1) or Saving Spectrum View (&= Sect. 8.8.2) before you close the
spectrum.

10. To change mass drift compensation data of a certain function, select Mass
Drift Compensation: — Change — Change... in Mass calibration of function
specified after acquisition displayed by selecting Details...>> and specify the
mass drift compensation data by carrying out Steps 5 to 7.

11. Click on OK.

The Change Mass Calibration dialog box closes and the specified mass drift com-
pensation data is applied to the function of the currently selected spectrum.

ibration

WS Function: TOF 100..1000 ESl+ 15econdsCycle ESH+

—Mazs Calibration of Current Spectrum

Mazs Calibration: _nmmam data at acquisition) Change W _ Wiewe. . _
Mazz Drift Compenzation: _Hz%mu Change W _ E. _
MIZ Axiz Correction: M = _ 1.0000000 =M+ 0.0000000 == Detailz _

—hasz calibration of function specified after acouisition

hiass Caliaration: [eraore) Change W | Vigwe, |

Mass Drift Compensstion: _Hz%mu el

—hass calibration of function specify before acouisition

Mass Calibration: _jn,u.Zm_u_m

Masz Dritt Compensation: _ﬁmwm_ﬁ_:mam

ME Axis Correction: ' = 1.0000000 | =M+ 00000000

QK _ Cancel

Fig. 8.62 Changing mass drift compensation data of function

425 The changed mass drift compensation data of the function is applied to the spectra
created from that function after this operation.
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8.18 ISOTOPIC SIMULATION

By using the Isotopic Simulation function, an isotopic peak pattern can be simulated
from a certain elemental composition formula. The method of using Isotopic Simulation
is below:

1. Select Tools - Isotopic Simulation... from the menu bar.
The Isotopic Simulation dialog box appears (&= Fig. 8.64).

File Edit “iew Spectrum | Tools Window  Help

._._ [ _Um__,.,_ ﬂ_ (& @_ E Elemental CotmpEsitian. ..

Lirary search...

Change Maszs Calibration...

Project =etting=...

Fig. 8.63 Starting Isotopic Simulation

2. Enter a desired chemical composition formula into Formula: in the General
tab.
For example, enter C33H40N209. Atomic symbols in the chemical composition
formula can be entered in either capital letters or small letters.

zotopic ulation

General a\ rultiply-charged 4_
o]
e |casHaonzos |
Cancel _
Adduct lon: +H+ ¥ | Polarity: _+ {_
—Spectrum Open Made
i Centraided & Add to Wiew
| Replace
Mass Resolution: _ G000 O Pl Wigws
Resolution Defintion; _ a0 | Yheight
Elements...

Fig. 8.64 Isotopic Simulation dialog box (General tab)

In addition to entering them using the keyboard, you can also enter elements by
selecting them from the Periodic Table and by other methods.

a. Select Elements....
The Elemental Information dialog box (&= Fig. 8.65) appears.

b. Select element in the Periodic Table tab and select File — Select Element
and Return from the menu bar (&= Fig. 8.65).
This enters the selected element.
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€. When using User-defined Elements, similarly, in the User-defined Elements
tab of the Elemental Information dialog box, select User-defined Element
and select File — Select Element and Return from the menu bar (&= Fig.
8.65).
This enters the selected element.
&= For details of Elemental Information, refer to Sect. 12.4.

| ‘userdefined tlementsi |

" m Isotope |
ome et T Symbol | Abundance(%) |
130033548 100.00 4

Valence | Comments

Carbor 3 130033548 13Cx

= v

Periodic Table 1 UserdefinedElemerts |

T2 & 4]6 67 a0 [12]7[14]®][16]17]®

1A Typical Monmetal Element e
2| Li |Be Typical Metal Element B|C|N|Q[F Ne
K 4 5 £ 7 8 9 10
2| Na [Mg Transition Metal Element AllsilP s [cl|aAr
Al 12 13 14 16 16 17 18

4| K |Ca|Sc|Ti |V |[Cr|Mn|Fe|Co|Ni|Cu[Zn|Ga|Ge|As |Se |Br|Kr
19 |20 |1 [z2 |23 |z¢ |25 |26 |27 |2 |28 |30 |31 [s2 [33 |34 |35 |36
g|Rb | Sr| ¥ |Zr |Nb Mo |Tc [Ru|Rh|Pd|Ag(Cd|In [Sn|Sb|Te| I |Xe
L ES 40 (41 |42 |43 |44 |45 |45 |47 [48 [40 |50 |51 |52 [s3 |54
g|Cs |Ba [ Hf | Ta| W |Re |Os | Ir | Pt [Au|Hg [Tl [Pb|Bi |Po |At |Rn
55 |56 7e |ra |74 |76 |76 |77 |3 |7a [so [a1 sz sz |84 [s5 a6
7 wmﬂ Ra ** | Rf Db |Sg|Bh|Hs Mt

%8 104|105 [105 [107 |1os |19
" " > * _|La [Ge | Pr |Nd [Pm|Sm|Eu |Gd |[Tb Dy |Ho |Er [Tm|Yb|Lu
fault = Elemental Information Lanthanoid [57 |58 (50 |60 |61 |62 |63 |64 |65 |66 |67 |e& [ea  [70 |71

N X # . |Ac|Th|Pa| U [Np | Pu|Am(Cm|Bk|Cf|Es |FmMd | No|Lr

File Edit “iew Insert Help Actinoid 30 |o0 o1 o2 a3 |s4 Jos o5 o7 o |e0 [100 [101 |10z |10

ﬂ Updlate Symbol AbuUndance(%)
i Atomic numser 1 Isclope T007525 53 9885
Cancel Selection and Return Group number 1 20141018 o115
— Period number [ Melting Pairt*C] 2591
=ment and Return Mame Hydrogen Baling Point["C] 2523
Atonic weight 100734 Deritylgrom-3]
Electron oonfiguration |11 Discoverd by
Oxifzation number Category Typical Nonmetsl Elemert
Valence | Commerts

Electronegstivity
Atom Raciusnm] 00

[ 4

Fig. 8.65 Entering from Elemental Information

3. In the General tab, select Adduct lon: and Polarity: from the drop-down list
boxes.

4. Select Centroided or Profile for the data type of the Spectrum to be simulated.
When Profile is selected, specify Mass Resolution and Resolution Definition.

5. When simulating a spectrum of multiply-charged ions, in the Multiply-charged

tab, select Calculate Multiply-charged ion peaks and specify the Calculation

Range (&= Fig. 8.66).

In Open Mode, specify the way to display the result of the isotopic simulation.

Click on OK.

Isotopic simulation is carried out (&= Fig. 8.67).

~N e
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ELT

v Calculate Multiphy-charged ion peaks

Calculstion Range
‘\ Charge number:

General _ Multiphs-charged _

_ 1) ta

I

Cpen Mode

! Feplace

 Mewy Yiew

Cancel _

1 Add to Yisw

Elements...

Fig. 8.66

e CazHaONz0%R=E000;
Relative Iitensity
100 A ~g0m e 308 14451 $09.28120-
50 4
0 T T T T
300 400 500 500
iz

General ._\ Muttiply-charged ,_
Ry Jcazrannz09 =l
Adeduct lan: +H+ | Polarity: _+ <—
Spectrum
= Certroided
= Profile

Mazzs Resolution: G000

Resolution Defintion: 50 Seheight

[ o |

Cancel _

Open Mode
% Addto View

=) Replace

™ Mew Wiew

Elzmerts..

Fig. 8.67 Executing Isotopic Simulation

@ MS[]01;ES+Reserpine_ESI+
0% tensity 0144235

0931015
100

610 mu 277

LA A

Calculating Multiply-charged ion peaks

m G33H40NZ09;R=6000;

Relative Intenzity
~609.28120

100

610 m,mtm

Ll

From MassCenter Main, Isotopic Simulator can be started (Tool bar: §§ button).

& For details, refer to Paragraph i in Sect

. 1.3.1.
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8.19 ELEMENTAL COMPOSITION ESTIMATING PROCESS

& Refer to Sect. 9.2.2, Estimating Elemental Composition.

8.20 SPECTRUM PROCESS WIZARD

Spectrum Process Wizard carries out peak detection on chromatograms for multiple
acquisition data and creates spectra of the detected peaks together. This section will

present the procedure for using Spectrum Process Wizard and explain how to create a
Spectrum Process List.

1. Select Spectrum — View — Spectrum Process Wizard... from the menu bar
(&= Fig. 8.68, top).
Or, select File - New from the menu bar (Tool bar: [ button) and select Spec-

trum Process Wizard and OK in the displayed New dialog box (&= Fig. 8.68,
bottom).

File Edit “iew | Spectrum Tools Window  Help

|0z =@ I <

b Correct Baszeline...
Wi Smoath
B MZ Determine...

= Calculste...

A Detect Peaks...
Wazs Resolution...

Signal To Moise Ratia...

H.ﬂ .

File Edit “iew Spectrum Tool:
i

=

Open Spectrum. .. e+

lose

Save Spectrum Standard |
ﬂ Save Ctrl+= S
Save Az ¥

Save 4l

E. Prirt Presview...
. spectrum process lit.
S print... Ciri+p

Exit

Fig. 8.68 Opening Spectrum Process Wizard

Spectrum Process Wizard starts up and the Start page appears (&= Fig. 8.69).
2. Select Load Settings.
Existing Wizard Settings can be loaded.

a. To do so, load a desired wizard setting in the drop-down list box or by
selecting Browse...
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b. Click on Next>.

This Wizard helps you to view mass spectra or UVAIS spectra from muttiple
acouisition data. You can retrieve spectra for detected chromatographic peaks,
and alzo retrieve spectra for time points in chromstograms specified by a
spectrum process list. To continue, click Mext.

[ Load Settings _ “_ BrOiSe. . _

SEah | Bt = | Finish |

Fig. 8.69 Spectrum Process Wizard (Start page)

The Acquisition data page (&= Fig. 8.70) appears.

Select data type and acquistion data to retrieve spectra.

Data Type
‘\a. MS CUYIS

Acguisition Data Delete

Acquiztion data

(B8] 1:TOF 300800 ESl+ 1SecondsCyele

Cancel | = Back | Bt = | Finish |

Fig. 8.70 Spectrum Process Wizard (Acquisition data page)

3. Specify the acquisition data whose spectrum is to be created.
Multiple acquisition data can also be specified.
a. Data Type: Specify the type of spectrum to create.
Select either MS or UV/VIS.
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b. Acquisition Data: Specify the acquisition data whose spectrum is to be
created.
e When Add... is clicked, the Open Acquisition Data dialog box appears. Specify
Acquisition Data and Function. The acquisition data is listed.
e When listing multiple acquisition data, click on Add... again and add an addi-
tional acquisition data.
e To delete acquisition data from the list, specify the data to delete and click on
Delete.
C. Select Next.
The Method page (&= Fig. 8.71) appears.

Howy to retrieve spectra?

—Howe to create?

= Use spectrum process list

Browyse...

{* Detect chromatographic peaks

—Conversion from profile to centroided spectrum

I~ Corvert

Cancel _ = Back Finizh _

Fig. 8.71 Spectrum Process Wizard (Method page)

4. Specify the method of creating the spectrum.
a. How to create?: Select either Use spectrum process list or Detect chroma-
tographic peaks.

e When Use spectrum process list is selected, specify a spectrum process list (&=
Sect. 7.18.2). A spectrum is created according to the specified spectrum process
list. (The progress of creation is displayed at the bottom of the Wizard screen. To
cancel creation of the spectrum, click on Cancel).

e When Detect chromatographic peaks is selected, the wizard skips the Search
components, CODA Chromatogram and Make a list to retrieve pages. Go to Step
8.

b. Conversion from profile to centroided spectrum: When creating a profile
type spectrum, select Convert.

e When Details... is selected, the M/Z Determine dialog box appears (&= Sect.
8.16).

c. Click on Next.
The Search components page (&= Fig. 8.72) appears.
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Howy weould you like to search components?

—Chromatogram to Search Components:
* TIC or Total Absorbance Chromatogratm

(" Basze Peak Intensity Chromatogram (BRI
' CODA Chromatogramm

" Chromatograms from chromatogram processing list

—Chromatographic Peak Detection
Pk Witho (FyvHMI[=] 200 -

Min. Height = Maoise Width x : _ 5

Details...

Cancel _ = Back Finish _

Fig. 8.72 Spectrum Process Wizard (Search components page)

5. Specify the method of searching components.

a.

Chromatogram to Search Components: Specify the type of chromatogram

on which to carry out peak detection.

Select a type of chromatogram.

e When CODA Chromatogram is selected here, specify parameters for creating a
CODA chromatogram on the next page.

e Also, when Chromatograms from chromatogram processing list is selected,
choose a mass chromatogram process list (&= Sect. 7.7) in the drop-down list
box or by clicking on Browse....

Chromatographic Peak Detection: Specify peak detection parameters.

e Peak Width (FWHM)[s]: Select in the drop-down list box. In the case of LC-MS
data, usually, 20 s is the standard.

e Min. Height = Noise Width x: Enter a value in the text box at the right.

e By clicking on Details..., you can set details of the peak-detection parameters.

Click on Next.

The CODA Chromatogram page (&= Fig. 8.73) appears.

This page appears only when CODA Chromatogram has been selected in Chroma-

togram to Search Components on the previous Search components page. If some-

thing else was selected in Chromatogram to Search Components, go to Step 7.
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6. Specify parameters for creating a CODA chromatogram.
&= For details of CODA chromatograms, refer to Sect. 7.6.

Specify parameters to creste CODA chromatogram.

—Maszs Chromatogram Crestion Parameters
MJZ Fange; __.oﬁ._m« limit of monh_ to _Cuum« litmit of mnnph_

Split Wictth: _4 - _

Time Range[min]: __.oﬁ._m« limit of mon“_ to _Cuum« litmit of mnnph_

—Selection of Mass Chromstograms and Results

' Quality Indesx _ 07 Andmore
= # of Chromatograms _ 30

Caricel | < Back | Bt = | Finish |

Fig. 8.73 Spectrum Process Wizard (CODA Chromatogram page)

a. Mass Chromatogram Creation Parameters: Set the conditions under which
to create a mass chromatogram.

e Select m/z range, Split Width: and Time Range [min] for which a CODA chro-
matogram is to be created in the drop-down list boxes or enter values for the
parameters.

b. Selection of Mass Chromatograms and Results: Select either Quality index
or # of Chromatograms.

e When Quality Index is selected, specify the lower limit (And more) of Quality
Index to use in creation of the CODA chromatogram. When # of Chromatograms
is selected, a CODA chromatogram is created from the specified number of mass
chromatograms having the highest quality indices.

When Details... is clicked, the Detailed CODA Chromatogram Creation Parameters
dialog box appears and Mass Chromatogram Creation Parameters and Quality Index
Calculation Parameters can be set.

c. Click on Next.
The Make a list to retrieve page (&= Fig. 8.74) appears.
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Specify parameters to generste a spectrum process list.

—Chromatographic Peak Selection

I Max. number of peaks 3

¥ Relative Height% S Or more

—Spectra of component
{* Peak Top Poirt

JoLL

= Awverage spectra near peak top 200 Height3s

—Spectra of background
¥ Before peak

Details...

¥ After peak

Cancel _ = Back Finish _

Fig. 8.74 Spectrum Process Wizard (Make a list to retrieve page)

7. Specify the method by which to create a spectrum process list.

a. Chromatographic Peak Selection: Select Max. number of peaks or Relative
Height% for the method of selecting chromatographic peaks to create
spectra. (You can select both methods together).

e Max. number of peaks is the method of selecting peaks in decreasing intensity.
When using this, specify the number of peaks to select.

e Relative Height% is the method of obtaining relative heights of the detected peaks
on the chromatogram and selecting peaks having Heights higher than a fixed level.
When using this, specify the minimum percentage of height.

b. Spectra of component: Choose Peak Top Point or Average spectra near
peak top as the method of acquiring spectra.

e In Peak Top Point, spectra at the peak top points selected on the chromatogram are
created.

e In Average spectra near peak top, spectra averaged from the peak top points
selected on the chromatogram to the set percentage of height are created.

C. Spectra of background: Set the spectrum to subtract as the background.
When carrying out spectrum subtraction, select Before peak or After peak,
as the method of acquiring the spectrum to subtract.

e When Before peak is chosen, the spectrum before the start point of the selected
chromatogram peak is subtracted.

e When After peak is chosen, the spectrum after the end point of the selected
chromatogram peak is subtracted.

e When Details...is selected, the Specify Spectrum to Subtract dialog box appears
and the number of spectra to average as the background spectrum can be speci-
fied.
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d. Click on Next.
A spectrum is created according to the set spectrum process list. The progress of
creation is displayed at the bottom of the Wizard screen. To cancel creation of the
spectrum, click on Cancel.
The Resulting Spectra page (&= Fig. 8.75) appears.

Spectra have been created as helow. You can delets unwvarted spectra
later

Acquisition Data: oL |

Chromatogram:

Bl Intensity (430000)

A

Tirna[min]

Spectrum: [01] MS[1];3.100.3.100;-1 OPWS[1] 27502 767 = |

S[1 13,1 00,31 00-1.06MS[1];2.750.2.767,3.768.3.784

Intensity (34000

500 a00

Save Process List..

Cancel < Back | Nest = | Eirish

Save o

Fig. 8.75 Spectrum Process Wizard (Resulting spectra page)

8. Check the created spectrum as follows.
a. In Acquisition Data, select an acquisition data file whose spectrum is to be
checked from the drop-down list box.
b. In Chromatogram, select a chromatogram from the drop-down list box.

The selected chromatogram appears.

C. Spectra created from that chromatogram are indicated in the drop-down list
box. Select a desired spectrum and verify it.

425 When Save Process List... is clicked, the Save As dialog box appears. (When a
spectrum is created after specifying Use spectrum process list in the Method
page, Save Process List cannot be selected). After naming the spectrum process
list as you like, click on Save. The spectrum process list created here can be
used starting the next time you select a data file in Use spectrum process list in
Fig. 8.71.

d. Click on Next.
The Display parameters page appears.

9. Specify the method of displaying spectra.
If you want to display spectra with each acquisition data set in a separate view,
select Use different view for each acquisition data.

10. Click on Next.
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Specify to parameters to display spectra.

¥ Use diffrent view for each acquisition data

Cancel _ = Back Finish _

Fig. 8.76 Spectrum Process Wizard (Display parameters page)

You can now save the present settings in Spectrum Process Wizard.
11. When saving, select Save Settings and enter a desired name into the text
box.
425 At this time, you must be careful not to overwrite the default settings.
12. Finally, click on Finish.
The created spectrum appears in the spectrum view.

[2[x]
= -
) © i)
— s ) T e
@ G
Al required Information has been inputted. Spectrum wil ke prepared with [_[o[x]
Conpletion button. Tools Wineow Help _
=R e == -
[_ 0[]
~1.0*MS[112.760.2.767 3. 768.3 784.ES[* Reserpine_ESI+_LC
; 308)
T Gare et B e 60820558
Cancel = Back Ext = Einish

[z 4 141 [MS1],3100..3100,1 M| 0.2.767, 37653764 EShy Reserpine |/

Fig. 8.77 Spectrum Process Wizard (Finish page)
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8.21 TABLE VIEW MODE

In Spectrum Viewer, spectra can be displayed in Table View Mode in addition to the
chart view mode. This section will describe Table View Mode.

1. Select View — Table View Mode from the menu bar (& Fig. 8.78).

File Edit | wiew Spectrum Toolz Window Help

| D) & [ Grvonstogran =R == =T

. E———
W o Foruvard =
[ed] E(.2767:3.768.2 784 ESH Reserpine_ESH_LG
. Eange 3
10

0925663

Analysiz History

+ Hide Peak List Area

91 Toolbars 3
_q Status Bar

- hiowve Llpsasard
.. toye Dowvrvar

Spectrum Open Mode #

Feal-ime Uplate:. L L e L e S B |
Refresh &ili] an0

m Properties

_D_u_m{w Spectrum in Table nat in Chart. _{_m,a 410 _p___m: 3100, 31001 O*wS[1],2.750..2 767, 3.768..3 784,ESl+,Rezerpine_| _#

Fig. 8.78 Moving to Table View Mode

The the spectrum view changes to Table View Mode (&= Fig. 8.79). When the display
mode is changed to Table View Mode while spectra are displayed on multiple levels in
the chart view mode, spectral data in the chart selected in the chart view mode is
displayed in Table View Mode.

In Table View Mode, Point#, m/z and intensities of a maximum of 100 data points are
displayed in a spectrum view. To display data from the 101* point onwards, click on the
= button on the Tool bar to display the next page. When you click on the -« button,
the previous page appears.

MST100LC-20 8-63



8 DATAANALYSIS: MASS SPECTRUM

8-64

File Ect Wieww Spectrum Tools ﬂlﬂjmos._ Inmﬂ

Dz BRe e« E e wsbssood2)suas’

I e ¢
2
3 300.02213
4 300.03232 9
5 300.04252 g
5] 300.05271 22
7 30008231 3
g 300.07310 11
9 300.08329 12
10 300.09549 13
11 30010368 a
12 30011355 10
13 300.12407 16
14 30013427 ]
15 300.14446 1]
16 300.1 5466 18
17 300.16486 18

30017505

[tiew 411 [MS[1],3.100.3.100,-1 0*MS[1],2.750..2.767,3.768..3 764, ESh+; Reserpine_| /

Fig. 8.79 Table View Mode

2. When returning to the chart view mode, click on View — Table View Mode
from the menu bar again, removing the check mark from Table View Mode.
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8.22 ASSOCIATION WITH CHROMATOGRAM VIEWER

Spectrum Viewer and Chromatogram Viewer (which was described in the previous
chapter) are closely integrated with each other, and a desired chromatogram or spectrum
can easily be displayed from either Viewer, using information from the other Viewer.

This section will explain how to create a mass chromatogram from a certain ion peak
detected on the mass spectrum.

8.22.1 Creating Mass Chromatogram from Spectrum

1. Double-click the right mouse button on a spectrum chart.

Chromatogram Viewer openes and a mass chromatogram corresponding to m/z at

the position where you double-clicked the right mouse button appears (&= Fig.
8.80).

2. Drag over a range with the right mouse button.

The mass chromatogram (RIC) in the range you specified by right-dragging appears
(&= Fig. 8.80).

@ MS[1)6.100. 63005 Reserpine_LG_ESTH+
A0 SREE (348

0925511

V\|_~E:¢a8a

40 |

\|m_©§.aoc_u_m.n=nx

20 o

¥

T T T T
6090 6100
BETHbE/

i

S0 B tew Drniee [ K 06

CFERSHL LS <+ m== @il
Mess Chromf! 60919721 E085060Z.ESE Feserpne ESI_LO

AP Intensity Z26657)

A8 0 B o daf A
—

20

20

Time[min]

Vewzin

 ESh_LC Z

Fig. 8.80 Creating mass chromatogram from spectrum

8.22.2 Starting Chromatogram Viewer from Menu Bar

€ Select View — Chromatogram from the menu bar.

Chromatogram Viewer starts up and TIC of the acquisition data selected in Spec-
trum Viewer is displayed.
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8.23 ASSOCIATION WITH ESI DECONVOLUTION

8-66

In ESI-MS spectra, sometimes, multiply charged ions are detected in measured
compounds such as proteins and peptides. From the spectrum of the detected multiply
charged ions, a molecular-weight spectrum can be obtained by simulation. (Below, this
operation is called “deconvolution”).

To carry out deconvolution of a spectrum of multiply charged ions obtained by
JMS-T100LC, the ESI Deconvolution software is used. How to handle MassCenter
spectral data in ESI Deconvolution will be discussed in this section.

1. In Spectrum Viewer, prepare a spectrum including multiply charged ions for
which deconvolution is to be carried out.

2. After choosing a spectral chart, select File — Save AS — JEOL-DX... from the
menu bar and save the spectrum in the JEOL-DX format (&= Fig. 8.81).

= |

[ bewe... Chrl+h
= Open Spectrum...  Ctrl+O

=R =R =R T

@ M5 [110.084.0446,E51+CvtaBpma - EST+

Thtensity (32620
041 51327

Save Spectrum

ﬂ Save Clri+s
= 04170355

Siewy Data...

Brocess [st..

Save Al

E. Print Preview...
& Prirt... CHri+P

Exit

_mm<mw Selected Spectrum Data with & new file name in JEOL_DX formst. _<_m<< 111 _Em: 1;0.054..0.446;ESl+ CytoSpmol-ES+ o

Fig. 8.81 Saving spectrum in JEOL-DX format

3. Select Program — JEOL ESI Deconvolution V2 from the Windows Start menu
to start ESI Deconvolution.
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% - [
i 3
ﬂm Programs @ Accessories
@ Skarkup L
@ Diocuments P @& Internet Explarer
ﬂ_ Cutlook Express
@ Settings L4
@ Cell Accessories L
@ Search L4 @ JECL Ld b
L JEQLESD
. @ Help ¥ FASTELIGHT
2 ﬁ Fun...
% Log off Adminiskrator,

m g Shut Down...
i start __ E m _M.m_ __ E._.mm_“.?__mmmﬁm:ﬁm_‘ Iain _

Fig. 8.82 Starting ESI Deconvolution

4. Select File — Open ... from the menu bar.
The Open Measured Spectrum dialog box appears.
5. Specify the spectrum saved in the JEOL-DX format in Step 2 and click on
Open.

i JEOL ESI De
H Peak Parameter Help Debug

Open .. A A Expand | opop s _
Calculate . Peak
Save . - YAl | Set..

Print fapectrum

Print Prewiem ...

Exit

Fig. 8.83 Specifying spectrum

The spectrum appears.

& For the procedure for carrying out ESI Deconvolution after this, refer to the separate
manual for ESI Deconvolution.
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el Debue

3| e | % Detect | [ T22205, ¥ = 058600 F = 0%
Peak

vee | ve- | VEe | YE- | v | set

Measured Spectrum / Deconvolution_Test jpf

101.0032

Spectrum in JEOL-DX format

Inten

200,000 miz 2000076

Deconvolution spectrum

Inten

-1.7500

1174442 u 1283101

Fig. 8.84 Displaying spectrum
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9 EXACT MASS CALCULATION

In this chapter we explain the basic operation from data acquisition to exact mass
calculation based on the actual sequence of measurement.

9.1 DATA ACQUISITION

1. Confirm that the mass spectrometer is properly tuned and it has adequate
mass resolution (&= Chap. 4).

2. Prepare the internal standard compound with known mass number to
compensate the m/z axis in acquisition.

You can use the mobile phase with known mass number as the internal standard

compound for drift compensation of internal mass if the background ion derived

from the mobile phase is intense enough to detect.

425 When you compensate for drift of internal mass after acquisition, you might not
compensate properly if the m/z of the ion peak from the internal standard
compound differs greatly from that of the ion peak whose mass you want to
calculate precisely.

425 When you want to obtain precise mass numbers for multiple compounds over a
wide mass range, use a PEG mixture, or something similar, as the internal stan-
dard compound and perform internal mass calibration or internal mass drift
compensation after acquisition.

3. Introduce the internal standard compound as a solution from the post column
using the T-connector, or connect the mobile phase flow path from the
column outlet to the ion source through the manual injector and introduce the
internal standard compound using flow injection.

We recommend that you prepare the concentration of the internal standard com-

pound to introduce it so that it will be detected with almost the same intensity as the

target ion peak. If you use the optional automatic injection valve, you can auto-
matically introduce the internal standard compound at the specified time for the
continuous analysis.

25 When you continuously introduce a highly concentrated internal standard
compound by infusion as the background during acquisition, it may contami-
nate the inside of the ion source and the ionization efficiency for the target
compound might deteriorate.

4. Start acquisition (&= Chap. 6).

When you introduce the internal standard compound by flow injection, introduce it

from the manual injector immediately after acquisition so that it does not overlap

with the eluted component on the chromatogram.
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9.2 EXACT MASS CALCULATION

9.2.1 Internal Mass Calibration (Drift Compensation) by Flow
Injection

1. Open acquisition data in Chromatogram Viewer.

2. When you introduce the internal standard compound by flow injection,
right-drag on the peak of the internal standard compound on the displayed
chromatogram to create a spectrum.

[ il ESkErythromycin ExactMass
Tnts 62}
I ]
LEM__
0 il ,,— ' .._Enﬂ_,m_%_:.@ﬂit_.?_.w;h;
300 400 500 . 600 700 800 n—qu.amﬁ GOBUOC—JQ
| Creation of spectrum -
ann
] Internal standard sample
200
Timelmin]
[Miew 314 [ TIC}ESI+Ervthromycin_Exactiass 4
Fig. 9.1 Chromatogram when introducing IS by flow injection

3. Perform the Determine m/z procedure (&= Sect. 8.16) on the created
spectrum of the internal standard compound and convert it to a centroided
spectrum (&= Fig. 9.2).

=]
Wl Fie Edt View Spectrum Tooks Window Help =lElx]
I R =T ==
@ MS[111.397.1 634:ESErthromycin_ExactMass
Intensity @319)
4000 - 73447430
2000
0 T T _rr T T ?-r, rr-l,
—Wm_x_%_smj ___H.MH _H DMMMWwsz%ﬁ??ﬁ%& 003<m—..wm03 to
¢ . Centroided spectrum
73448135
. 38320000
431800
20+ 8z
i e Hoes HAD
ol L L .
oo 70 40 il
méz
[view 4172 [MS[1];1.397 .1 B34;ESI+;Erythromycin_Exacthlass 4
Fig. 9.2 Conversion of spectrum of IS compound from Profile to Centroided
9-2
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4. Select the centroided spectrum of the internal standard compound and

change mass calibration.

File Yiew

‘ u
N

5

SpectrumDeter mine m/z[Pesk Detect[Centraid 50,Area]Correct Base[50%]]

k=biib 0

Internal mass drift
=7 compensation

Cirl+s

v [&, Print Preview...

Cri+P

& print

Exit and Return

Exit Maz=s Drift Compensstion Viswwer

T T T T
700 750

mfz

19078 Standard Devistion of Drift Compensation 00000 Pesk Matc

[ vcsitied [=]

Wass Drift Comp.

|

[i52i

Enter a name and save

Fig. 9.3 Execution of Internal Mass Drift Compensation

5. Right-drag on the peak eluted from the target compound to create a spectrum
in Chromatogram Viewer and perform Determine m/z to convert it to the

centroided spectrum.

The profile spectrum and the centroided spectrum appear in Chromatogram Viewer

(&= Fig. 9.4).

Em__m Ecit Wiew Spectrum Tools Window Help

=& %]

D= B RS &= H

=R eI

DAl s e

[ MSDIB077.3477ESIErythromycin ExactMass
HAF Intensity (362540

0928110

20 -
i L
T T T T T
-@ MS[113077.2477 ESkErythromycin_ExactMass -
x10° Intensity {268457)
-7
0928670
26845700
200 3525300
a
1029186
9849800
] 1289000
326 25709970 s 4 0 =
; : 39722795 607 27391 625 20395
246700 SO1A00 "455500 520200 E16300
4BEO0 64400 ;
L gason 62200 .|| .- 63000
0 T _. - ,, 1 1 - T T
300 400 500 600 700 200
miz
[ | Wiews 5 212 |MS[1],3.077 .3.477;ESHErythromycin_Exacthiass 4

Fig. 9.4 Conversion of spectrum of target compound from Profile to Centroided

MST100LC-20
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6. Select the spectrum of the target compound and change its Mass Compen-
sation setting to the mass calibration data file (mass drift compensation data
file) created from the internal standard compound.

When you want to do the same operation for multiple components, change Mass
Calibration for the function (&= Sects. 8.17.3 and 8.17.5).

MS Function: ITOF 100..1000 ESH 1SecondsCycle ESH

Maz= Calbration of Current Spectrum

Mass Calibration: _Hmm_ﬁm data at acouisition) Charpe W _ Wi _

Mags Drift Compensation: _Hmm_ﬁm data at acquisition)

W7 Axis Carrection: bt = _ 1.0000000 =M+ _ 0.0000000

Internal Mass Drift Compensation...

[Elete

MS Function: TOF 100..1000 ESl+ 1SecondsCycle ESH+

Mass Calibration of Current Spectrum

Mass Caligration: [isame data at acquistion) Change ¥ | view.. |
Mas= Drift Compensation: — _mgsqoaqo_:lqmﬂ —i ¥: Wigw.. _
MYZ Axis Correction: M= _ 1.0000000 ) 5 M+ 0.0000000 Detsilz ==

Ok _ Cancel _

Fig. 9.5 Changing Mass Drift Compensation

9.2.2 Internal Mass Calibration (Drift Compensation) by Infusion

1. When you want to introduce the internal standard compound by infusion,
right-drag on the peak eluted from the target compound to create a spectrum
that has detection of ions of both the target compound and the internal
standard compound.

2. Perform the Determine m/z procedure (&= Sect. 8.16) on the spectrum with
ions of both the target compound and the internal standard compound and
convert it to a centroided spectrum.

3. Perform internal mass calibration.

&= When you perform internal mass calibration for the created centroided spec-
trum by using an internal standard compound such as PEG, refer to Sect.
8.17.2.

&= When you perform internal mass calibration by one-point compensation, refer
to Sect. 8.17.4.
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9.2.3 Estimating element composition
You can estimate element composition as follows.
1. Choose the spectrum for which you changed the calibration data and select
Tools — Elemental Composition on the menu bar (Tool bar: & button) (&=

Fig. 9.6).
The Elemental Composition Estimation dialog box appears.

File Edit iews Spectrum | Toolz Windows Help

= 0 _“_g,_ ﬂ_ (& @_ B  Elementsl

lzctopic Simulstion...

Likrary search...

Change Mazz Calibration...

Project Settings ...

Fig. 9.6 Starting Elemental Composition Estimation

When you select View — Mass Selection View — Chart (Tool bar: [uE| button), the
spectrum chart specified in Step 1 appears in Mass Selection View.

2. Enter a check mark in Analyze spectrum peaks of Masses for Analysis in the
General tab and click the top of a spectrum peak on the chart in Mass
Selection View.

The selected peak turns red. The software will estimate the elemental composition
of this peak. You can select multiple peaks by clicking on them while pressing the
Ctrl key.

File iew Estimate Tools Help _

[EIEE ==L

Spectrum. MS[1];3.077 3477, Erythromycin_ExactMass

Relative Titensity Av

100 — 609

28 &7 897
[ ' [

T T T T T T
300 400 500 600 700 200

General |  Eemerts | others | Estmate |
Stop |

Masses for Analyst ~Taleranc
& mmu 500 | Errorimmu]

¥ 2nalyze spectrum peaks
|| R 'H
Dt

Mass

e | ey [t s | BT e ot e MR

(mim)

I I P

Fig. 9.7 Elemental Composition Estimation dialog box
and specification of the peak
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When you select View — Mass Selection View — Table (Tool bar: 4= button), the
spectrum chart specified in Step 1 appears in the table in Mass Selection View. A
check mark in Use for an arbitrary m/z entry in the table marks the m/z for estima-

tion. You can specify multiple entries.

|BotapiE SimEtom e

Toolbars 3

_q Status Bar

|za® R &

Spectum: MS[1],3.077.3477,

Mo|Use| miz | Relative intensity | Intensity
129 346700

194 520800
132 354300
10000 268457.00

‘W‘W‘Nlmlm‘*‘w‘w‘*

=

[

OO00O000®ROoOooo;
Oooooooooooon,

13

General | Eemerts | Otmers | Esfimete |

hiasses for St |

& mmu 500 | Errorfmmu)

[V Aralyze spectrum peaks
-
ppm 1000 g
DEiATE

Mass

Mass | Intensity | Calc. Wass Fossible Formula | Unsaturation humber

gmmmoiwa:nm
(mmu)

Fig. 9.8 Table view mode screen

If you remove the check mark from Analyze spectrum peaks of Masses for Analysis
in the General tab, you can specify a desired m/z value in the combo box below.

General ._\ Element=s ,_\ Cthers 1_

Maszes for Anslysis Tolerance

: : g Error[mmu

[T &nalyze spectrum pesks: & [ 5.00 {mmui]
__u._u_u_u_u_u -] " gpm 1000,

[etailss

Maz=z

Fig. 9.9 Specify a desired value for the object of
Elemental Composition Estimation

3. For Tolerance in the General tab, select mmu or ppm for the unit of the

tolerance for the estimation result.

When you select ppm and click Details, the Tolerance dialog box appears and you
can specify the upper limit and lower limit. The graph for the settings appears on

the right side.
4. Select the Elements tab.

Specify the element to use for elemental composition, element limits and the atomic

valence.
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a. The elements 12C, 1H and 160 are displayed as defaults. Enter a value in
each box for Minimum, Maximum and Valence.
b. If you want to use other elements, select Elements.
Elements appear in the list.
c. Select an element and enter a check mark.
The element is added to the table.
d. Remove the check mark, if you want to delete an element from it.
e. Select Isotopic Masses or Atomic Weight in Mass Mode.
Usually, you use Isotopic Masses.

€ e
File View Estimate Tools Help _

IEEEINE=EEE

Spectrum:  MS[1];3.077..3.477,ESl+Erythromycin_ExaciMass

Relative Intensity

100 509

329 971 aay
0 v [
T T T T T
200 400 600 600 w0
miéz
General Hements .— Cthers a Estimi

Sho|

Elemert Limits and Yalence

[ vz m o]

= Atomic VWeight

Mass Mode ——————————
*\.ﬁ Isotopic Masses

| e | 100 200 10

Fereis
[ 12¢

130
Pussihie Forn| v 1H
H

Mass Difference
fmmu)

Mass | Intensity | Calc. Mass

150
|+ 180

170

180

T 31p

le Edit “iew Insert Help
& Update

Zancel Selection and Eeturn

Fig. 9.10 Elemental Composition Estimation dialog box (Elements tab)

5. Select the Others tab and specify Unsaturation Number (& Fig. 9.11).
Specify Minimum and Maximum in Unsaturation Number. You can specify frac-
tional unsaturation numbers as well. Usually, since molecular ions are detected as
adduct ions or desorption ions in ESI and APCI, the fraction of the unsaturation
number is 0.5. When the objective of elemental composition estimation has multi-
ply-charged ions, enter charge numbers in Charge Number (absolute).

General Q\ Elements Q\ Others ._

Unizsturation Mumber Charge Mumber(absolute):

Fraction
hinirmun: 05 [ o _ 1 &
hazimum: 300 | 35
" Brth

Fig. 9.11 Elemental Composition Estimation dialog box (Others tab)
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6. Select Estimate (Tool bar: & button).
The program performs elemental composition and displays the results.

File “iew Estimate Tools Help

FEE ==L

Spectrum: WS[1],3.084 . 3 359, ESl+ Erythromycin_ExactMaszs
Relative Intenzity
100 — 09
50
T 329 an gy
0 — ' 1 1 1
7 — T — —
300 400 500 600 700 800
m/z
General ._\ Elemernts 4_\ Chers ,_ Estimate
Mazzes for Analysiz Tolerance g
(o Errar[mmu
[¥ Analyze spectrum peaks P L =00 ! !
_0.088 <_ C gom 10007 e g
[DEtEiE. .
Mazs
y Mazs Difference ; .
Maszs Intensity | Calc. Mass (mimu) Possible Formuls Unigsturstion Mumber
B09.25240
609.25120 1.20 12C33 1H41 14N2 1609 14.5
60928523 -2.52 12038 1H41 1607 18.5
B09.27852 388 12C29 1H37 14N3 1607 158.5

Fig. 9.12 Result of elemental composition

7. Select File — Save As.
The Save As dialog box appears (&= Fig. 9.13).
Enter a data name in Data Name, select Working status of Estimated
Composition in Type of Data and click Save.
You can save information on the spectra, settings and results of elemental composi-

a.

tion estimation.

Type of Data: Specify Elemental Composition Parameters.
You can save just the parameters that were used for elemental composition estima-
tion. If you perform elemental composition several times with the same parameters,
save and use them for elemental composition.
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d! - Eleme

Fie View Estinate Tools Help

= Open. Cirl+Q
| [ save Cirl+S
Open Spectrum
& Open New Window Cirlehl
[&, Print Preyiev:
& Frint. (st
Recently used Workspace 3
Recently used Elemertal Composition Parameters  »
Save in: D:MassCenter DatalENGIDefaut =
Ext
Mame [ size [ e [ macitiea |
Data fatme: [rest =1
Data of Type: _e;__o_\x_jm status of Estimated Composition “_
Elemertal Composition Parameters
Cancel _

Fig. 9.13 Save as estimated composition

8. Select File — Open (Tool bar: = button).

You can open Working status of Estimated Composition or Elemental Composition
Parameters that you saved in Step 7.
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® Comparison with the result of isotopic simulation

Performing isotopic simulation for the candidate of the obtained composition and
comparing the spectrum of the measured data with the isotope peak pattern are effective
methods when you want to focus on one candidate from the results of elemental
composition. We describe the procedure for doing this.

1. Start Isotopic Simulation from Spectrum Viewer (& Fig. 9.14).
2. Perform isotopic simulation for any composition among the results of
elemental compositions (&= Sect. 8.18).

3. Compare the measured spectrum with the result of isotopic simulation (&
Fig. 9.14).
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Fig. 9.14 Comparison with isotopic simulation spectrum
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® Project Settings for Elemental Composition
You can specify settings for the Project Settings screen that appears when you select
Tools - Project Settings on the menu bar in the Elemental Composition Estimation dialog

box.

._\ Resultts H

9 EXACT MASS CALCULATION
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Fig. 9.15 Project Settings for Elemental Composition screen

® |sotopic Simulation View

When you select Atomic Weight for Mass Mode in the Elements tab in the Elemental
Composition Estimation dialog box and select View - Isotopic Simulation View,
Isotopic Simulation View appears. If you select a composition from the composition
candidates, the program performs isotopic simulation for the selected composition.
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Fig. 9.16 Isotopic Simulation View
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