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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

Fig. 7.1  Chromatogram Viewer screen 
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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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: 

 

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

Type of 
chromatogram 
Function Number

Ionization mode 
Data name

Fig. 7.2  Examples of chart header displayed on chromatogram view 
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  7.2 STARTING CHROMATOGRAM VIEWER 
�
�Select View — Chromatogram from the menu bar of MassCenter Main (Tool 

bar: 
  button). 

Chromatogram Viewer starts up. Chromatogram Viewer can also be started from 
Spectrum Viewer (�

 Sect. 8.22). 
 

Fig. 7.3  Starting Chromatogram Viewer 
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 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. 

Fig. 7.4  Opening Project Settings 
Each tab in the Project Settings dialog box will be explained below. 

General tab 
Specifies Chromatogram Open Mode and Display Direction of Chromatograms (�

 Fig. 
7.5). (These can also be set from V iew – Chromatogram Open Mode from the menu bar, 
or Tool bar: 

 
).

��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 Def inition, specify Relative value 100% equals  
(the absolute value corresponding to 100% of Relative Value). 
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Fig. 7.5  Project Settings (General tab) screen 
Display Range tab 

Set Vertical Axis and Horizontal Axis for displaying chromatogram data (�
 Fig. 7.6). 

Specify settings you like. When A dd 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. 

Fig. 7.6  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. 7.7  Project Settings (Chart Header tab) screen 
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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Fig. 7.8  Project Settings (Peak Label tab) screen 

Fig. 7.9  Peak Labels of a peak-detected chromatogram 
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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. 
 

�
�  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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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 H istory 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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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). 

Fig. 7.12  Opening Create Chromatogram dialog box 
��Opening a chromatogram from Spectrum Viewer. 

�
� Refer to Sect. 8.22. 
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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. 

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). 
��When MS Function is specified for Function, if Mix is selected, chromatograms in 

Multifunction are mixed and displayed. 
��In acquisition data having no UV/VIS data, MS Function cannot be specified. 
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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 2000.1.
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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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. 

Fig. 7.15  Additional Reduction tab screen 
7.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: 

 
 button) (�

 Fig. 7.16). Or, choose a data set 
in the Chromatogram Analysis History view and select C hromatogram from 
the pop-up menu that appears when the right mouse button is clicked. 

The Create Chromatogram dialog box (�
 Fig. 7.17) appears. 

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.  
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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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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. 

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. 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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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 
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: 
  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). 
 

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-up menu. 

A new row is added to the list. 
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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 
tab. After entering m/z, enter a description of the mass chromatogram in Descrip-
tion.

 

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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In the Additional Reduction tab, set Smoothing and Correct Baseline as you like 
(�

 Sects. 7.12 and 7.13).  

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. 

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 F unction. 

10. Select a row of Mass Chromatogram Process List and click the right mouse 
button. Then, select O pen or Open in New View in the pop-up menu (�

 Fig. 
7.26). 

Its mass chromatogram is created. 

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 S elect 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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Fig. 7.27  Creating all mass chromatograms together in  
Mass Chromatogram List 

12. To carry out the same reduction for other acquisition data, repeat Steps 9 to 
11. 

13. To close Mass Chromatogram Process List, select File — Close from the 
menu bar.  



 
 

7  DATA ANALYSIS: CHROMATOGRAM 

MST100LC-2O 
 

7-23

 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. 

 

Drag in horizontal 
direction 

Drag
diagonally

Drag in vertital 
direction 

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: 

  
 button). 

��Initializing 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, R ange in the pop-up menu displayed when the right mouse 
button is clicked on the chart has the same function. 
�
� 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. 

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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When no end point is specified, the 
vertical axis is magnified in the 
display range up to its upper limit.

O K

The vertical axis is 
magnified in the range 
from 0.5 to 1.5 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. 
�
� 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. 
 

Fig. 7.31  Manually labelling peaks on a chromatogram 



 
 

7  DATA ANALYSIS: CHROMATOGRAM 

MST100LC-2O 
 

7-27

 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 
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 Chr omatogram from the menu bar. The name of the saved chromatogram is 
displayed in the history in the Chromatogram Analysis History view in black letters. 

To open a chromatogram 
�
�To open the saved chromatogram, select Open in the pop-up menu displayed 

by clicking the right mouse button. 
To delete a saved chromatogram 

�
�Select Delete in the pop-up menu displayed by clicking the right mouse 

button.
The saved chromatogram is deleted. 

 

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

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). 
To delete a saved chromatogram view data  

�
�Open the chromatogram view data that you plan to delete, and select E dit — 

Delete from the menu bar. 
Or, use the Data Manager (�

 Sect. 11.4). 

Fig. 7.33  Saving Chromatogram View Data 
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7.10.3 Saving Chromatogram in JEOL-DX Format 
�
�Select F ile — Save As — JEOL-DX… from the menu bar. 

This saves the chromatogram view data in the JEOL-DX format. 

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 F ile — 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. 

Fig. 7.35  Closing chromatogram chart 
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 7.12  CORRECTING BASELINE OF CHROMATOGRAM 
It is possible to display a nice-looking chromatogram by correcting its baseline. The 
method of baseline correction is as follows: 

 

1.Select the chart whose baseline is to be corrected. 
2.Select Chromatogram — Correct Baseline from the menu bar (Tool bar: 

 

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). 

3.In Method, select Sonneveld, Min. Value or Segmental Movement and 
specify its Number of Points. 

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

5.Select Apply. 
Baseline correction is carried out. 

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: 

 
 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. 

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 N oise 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 Positionbecomes the m/z of the highest data in the display range to used in 
the S/N ratio calculation. 
�
� 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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DragFig. 7.38  Calculation of S/N Ratio 
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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: 
 

 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. 

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 
 

BB

Separate peak
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Overlapping peaks 
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Point on the vertical line 
drawn from valley to 
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). 
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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. 

 

 

Chromatogram A 

Chromatogram B 

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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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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Chromatogram A 

Chromatogram A+B 

Chromatogram B 

Fig. 7.45  After executing calculation 
9.When you have finished calculation, click on Close. 

The dialog box closes. 
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 7.17  TABLE VIEW MODE 
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). 

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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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. 

 

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

Startup of Spectrum 
Viewe r

Drag with 
the right button

Double-click  
the right button Fig. 7.48  Creating spectrum from chromatogram 



7  DATA ANALYSIS: CHROMATOGRAM 

7-44 
 

MST100LC-2O 

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 

-C reate 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 L ist from the pop-up menu. 

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

Select one of these.

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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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 F unction, 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 O pen or Open in New View in the displayed pop-up menu. 
A spectrum is created by using the selected Spectrum Process Expression. 

 

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). 

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. 

 

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 
 

 

Drag buttonFig. 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. 

On the top left of each chart displayed in the view, a Chart header  is displayed. The 
Chart header includes the information shown below: 
 

Elapsed time (range) or data number (range) 

Type of spectrum 
Function number

Ionization mode
Data name 

Fig. 8.2  Example of chart header on Spectrum Viewer screen 



 
 

8  DATA ANALYSIS: MASS SPECTRUM 

MST100LC-2O 
 

8-3

 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). 
 

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). 

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. Fig. 8.5  Project Settings (General tab) screen 



 
 

8  DATA ANALYSIS: MASS SPECTRUM 

MST100LC-2O 
 

8-5

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. 

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). 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. 

 

�
� In the case of UV/VIS spectra, wavelength is displayed in place of m/z ratio. 
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Fig. 8.8  Project Settings (Peak Label tab) screen 

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). 
 

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

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. 
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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: 

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. 

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

UV/VIS: 
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. 
 

�
� 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) 

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

2.Specify Project: in the Look in: box. 
3.Open a folder and select a spectral data file. 

The History of spectrum analysis is displayed. 
4.Specify Open Mode. 
5.Select Function:. 
6.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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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. 
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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 index es.

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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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. 
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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. 

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. 
8.If you want to create more spectra, repeat Steps 2 to 7. 
9.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. 

Dragged diagonally.
Dragged
vertically. 

Dragged horizontally.

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: 
  

 button). 
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��Initializing 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. 
�
� 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. 

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. 

Fig. 8.17  Partially magnifying mass spectrum 
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 8.7 MANUALLY LABELLNG PEAKS  
 
�While holding down the Alt key, click on a certain peak of the spectral chart. 

An m/z label is attached (�
 Fig. 8.18). 

�
� 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. 

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 
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 
Spectr um from the menu bar. The saved spectrum is displayed in the Spectrum 
Analysis History view in black letters. 

To open a spectrum 
�
�To open a saved spectrum, select Open in the pop-up menu displayed when 

the right mouse button is clicked. 
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. 

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

Fig. 8.20  Saving Spectrum View Data 
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8.8.3 Saving Spectral Data in JEOL-DX Format 
�
�Select F ile — Save As — JEOL-DX… from the menu bar. 

This saves the spectrum view data in the JEOL-DX format. 

Fig. 8.21  Saving Spectrum in JEOL-DX format 
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 8.9 CLOSING SPECTRUM 
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 C lose Chart from 
the displayed pop-up menu. 

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: 

 

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  and
 will be described in 

this section. 
8.10.1 Background Elimination using Spectrum Calculation 

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

 

�
� 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). 

Target spectrum
(Spectrum A) 

Background spectrum
(Spectrum B) 

Fig. 8.23  Example of selection of spectra 
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3.Select Spectrum — Calculate… from the menu bar (Tool bar: 
 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 V iew:. 

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. 

 

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. 
 

 

Before background elimination

After background elimination

Background spectrum

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. 
�
� 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. 

 

Step 2
Step 3

Chromatogram Viewer

Difference spectrum 
is displayed. 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: 

  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 S avitzky-Golay. 
4.In Open Mode, select the destination for the smoothed spectrum. 
5.Click on Apply. 

Smoothing is carried out. 

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. 

 

�
� 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: 

 

button). 
Or, select Correct Bas eline 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. 

Fig. 8.28 Correct Baseline dialog box 
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 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 

Peak Foot Cut Height 

Threshold value for 
peak detection Threshold 

value 

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

Peak Foot 
Cut Height[%]

Max.alley
% above 
baseline

Max. valley hei ght with which 
peaks are considered as separate 

peaks

Specifying Max. Valley % above 
baseline: 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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Center of Gravity 
calculation level
Threshold level
Base level

Fig. 8.30  Points to notice in peak detection (calculation of center of gravity) 
1
0
0

1

�
�

�
�
h

h

   where  is the value set in Peak Foot Cut Height%. 
The value of h 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. 
�
� 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. 

 

 

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

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

Fig. 8.32  Hiding Peak List Area 



8  DATA ANALYSIS: MASS SPECTRUM 

8-32 
 

MST100LC-2O 

 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. 
�
� 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. 

 

Drag: 
Expands the 
display. 

Double-click: 
Initializes the 
display range. 

 

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 Positionbecomes the m/z of the highest data in the display range to used in 
the S/N ratio calculation. 
�
� 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 3: Adjusting
Display 
Range 

Step 4: Specifying
N oise Range: 

Step 5 
Step 6 

Step 7

Step 8 

Noise Range
Signal intensity 
and position 

DragFig. 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. 

Fig. 8.35  Selecting M/Z Determine… 

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 p oints: 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. 

Profile spectrum 

Centroided spectrum 

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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 8.17  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. 

 

�
� 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 Drift 
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). 

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. 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. 

Fig. 8.40  Selecting Internal Mass Calibration 



 
 

8  DATA ANALYSIS: MASS SPECTRUM 

MST100LC-2O 
 

8-39

2.Select Change — Internal Mass Calibration… of Mass Calibration: in Mass 
Calibration of Current Spectrum. 

Internal Mass Calibration Wizard starts up (�
 Fig. 8.41). 

 

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). 

 

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). 

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. 
�
� 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). 

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. 

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

Fig. 8.46  Change Mass Calibration dialog box 
�
� 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 
F ile — Save As from the menu bar and save the result, naming it as you like. 

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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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.

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). 

�
� 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. 

 

Fig. 8.50  After changing Mass Calibration data 
9.When changing mass calibration data of a certain function, click on Details,

select Mass Calibration: — C hange — 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.  

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. 

 

�
� 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). 

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). 
 

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). 

6.When you are finished, click on Next. 
The Internal Mass Drift Compensation Wizard (Finish) page appears (�

 Fig. 
8.55).
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Fig. 8.54  Internal Mass Drift Compensation Wizard  
        (Mass Calibration Drift Condition page) 

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. 
�
� At this time, you must be careful not to overwrite the default Settings data. 

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

 

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 good or not. 

10. When a good result of mass drift compensation is obtained, select File — Exit 
then R eturn from the menu bar. 
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The result of internal mass drift compensation is automatically saved and Mass 
Drift Compensation Viewer closes. 

 

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. 
 

Fig. 8.57  Changing Mass Drift Compensation Data 
�
� 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 F ile — 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. 

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: — C hange — 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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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.

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). 



 
 

8  DATA ANALYSIS: MASS SPECTRUM 

MST100LC-2O 
 

8-51

Fig. 8.61  After changing mass drift compensation data 
�
� 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. 

Fig. 8.62  Changing mass drift compensation data of function 
�
� 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). 

Fig. 8.63  Starting Isotopic Simulation 
2.Enter a desired chemical composition formula into Formula: in the General 

tab.For example, enter C33H40N2O9. Atomic symbols in the chemical composition 
formula can be entered in either capital letters or small letters. 

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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c. 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. 

 

Fig. 8.65  Entering from Elemental Information 
3.In the General tab, select Adduct Ion: and Polarity: from the drop-down list 

boxes.
4.Select Centroided or Profile for the data type of the Spectrum to be simulated. 

When P rofile is selected, specify Mass Resolution and Resolution Definition. 
5.When simulating a spectrum of multiply-charged ions, in the Multiply-charged 

tab, select Calculate M ultiply-charged ion peaks and specify the Calculation 
Range (�

 Fig. 8.66). 
6.In Open Mode, specify the way to display the result of the isotopic simulation. 
7.Click on OK. 

Isotopic simulation is carried out (�
 Fig. 8.67). 
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Fig. 8.66  Calculating Multiply-charged ion peaks 

 

Fig. 8.67  Executing Isotopic Simulation 
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). 

 

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 Br owse… 
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b.Click on Next>. 

Fig. 8.69  Spectrum Process Wizard (Start page) 
The Acquisition data page (�

 Fig. 8.70) appears. 
 

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. 
��When Add… is clicked, the Open Acquisition Data dialog box appears. Specify 

Acquisition Data and Function. The acquisition data is listed. 
��When listing multiple acquisition data, click on Add… again and add an addi-

tional acquisition data. 
��To delete acquisition data from the list, specify the data to delete and click on 

D elete. 
c. Select Next. 

The Method page (�
 Fig. 8.71) appears. 

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. 
��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). 

��When D etect 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. 
��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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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. 
��When C ODA Chromatogram is selected here, specify parameters for creating a 

CODA chromatogram on the next page. 
��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…. 
b.Chromatographic Peak Detection: Specify peak detection parameters. 

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

��Min. Height = Noise Width x: Enter a value in the text box at the right. 
��By clicking on Details…, you can set details of the peak-detection parameters. 

c. Click on Next. 
The CODA Chromatogram page (�

 Fig. 8.73) appears. 
This page appears only when CODA C hromatogram 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. 

Fig. 8.73  Spectrum Process Wizard (CODA Chromatogram page) 
a. Mass Chromatogram Creation Parameters: Set the conditions under which 

to create a mass chromatogram. 
��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 Chroma tograms. 
��When Quality Index is selected, specify the lower limit (And more) of Quality 

Index to use in creation of the CODA chromatogram. When # of Chroma tograms 
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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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 

Hei ght% for the method of selecting chromatographic peaks to create 
spectra. (You can select both methods together). 
��Max. number of peaks is the method of selecting peaks in decreasing intensity. 

When using this, specify the number of peaks to select. 
��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. 
��In Peak T op Point, spectra at the peak top points selected on the chromatogram are 

created. 
��In Av erage 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 pe ak or After peak, 
as the method of acquiring the spectrum to subtract. 
��When Before peak is chosen, the spectrum before the start point of the selected 

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

chromatogram peak is subtracted. 
��When D etails…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. 



 
 

8  DATA ANALYSIS: MASS SPECTRUM 

MST100LC-2O 
 

8-61

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. 
 

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. 
�
� 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 L ist 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 d ifferent view for each acquisition data. 

10. Click on Next. 
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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.�

� 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. 
 

 

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). 

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 st 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. 
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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 V iew 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). 
 

Right-double-click
Right-drag

Fig. 8.80  Creating mass chromatogram from spectrum 
8.22.2 Starting Chromatogram Viewer from Menu Bar 

�
�Select V iew — 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 
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). 

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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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.

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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Deconvolution spectrum 

Spectrum in JEOL-DX format

Fig. 8.84  Displaying spectrum 
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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. 
�
� 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. 

�
� 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. 
�
� 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. 

 

Target compound

Internal standard sample
Creation of spectrum

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). 
 

Conversion to 
Centroided spectrum

Fig. 9.2  Conversion of spectrum of IS compound from Profile to Centroided 
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4.Select the centroided spectrum of the internal standard compound and 
change mass calibration. 
 

Internal mass drift 
compensation 

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). 

 

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

 

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 
T ools — Elemental Composition on the menu bar (Tool bar: 

  button) (�
Fig. 9.6). 

The Elemental Composition Estimation dialog box appears. 

Fig. 9.6  Starting Elemental Composition Estimation 
When you select View – Mass Selection View – Chart (Tool bar: 

 
 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. 

 

Fig. 9.7  Elemental Composition Estimation dialog box  
and specification of the peak 



9  EXACT MASS CALCULATION 

9-6 
 

MST100LC-2O 

When you select View – Mass Selection View – Table (Tool bar: 
 

 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. 

 

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. 

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 16O 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. 
 

 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). 

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. 

Fig. 9.12  Result of elemental composition 
7.Select File — Save As. 

The Save As dialog box appears (�
 Fig. 9.13). 

a. 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-
tion estimation. 

b.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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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). 
 

Measured data

Enter the result of 
elemental composition 

Isotopic simulation

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. 

Fig. 9.15  Project Settings for Elemental Composition screen 
�
�Isotopic Simulation View 

When you select Atomic Weight for Mass Mode in the Elements tab in the Elemental 
Composition Estimation dialog box and select V iew – 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. 

 

Fig. 9.16  Isotopic Simulation View 


