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This file contains several chapters, to help you to use the MZmine software. It’s an addition
to the official User’s manual and Tutorial of MZmine and doesn’t intend to substitute them.

The chapters are:
* Installation of the softwares on Windows (MZmine, Java3D, R)
* MS-Data Conversion
¢ Example of the data processing on MZmine

Installation of MZmine on Windows

Here are only the points that are not into the User’s manual of MZmine. The User’s manual
and the official explanations are found in the website:
http://mzmine.sourceforge.net/download.shtml.

This tutorial explains details that are not or that are different in the manual. As new versions
are regularly available, maybe the explanations are not updated. Visit the website to solve
your eventual problems. The mailing list can be consulted in case of problem:
http://sourceforge.net/p/mzmine/mailman/search/?q=&mail_list=mzmine-devel

Java3D

Download this file:

J3d-xxx-windows-amd64.zip

The zip goes normally in this folder:

Program files\java\java3D\1.5.2

Program file\java is divided in two parts: Jre, and Java3D.

Jre, runs java3D, but Jre, doesn’t know how to find Java3D. To solve this, we have to copy a
few files of Java3D into Jrey:

From java3D\xxx\lib\ext to jerx\lib\ext, it concerns three jar files:
j3dcore.jar

j3dutils.jar

vecmath.jar

From java3D\xxx\bin to jerx\bin :

J3dcore-ogl.dll

Software R

Install it and enter the command given in the manual:
install.packages(c("rJava", "ptw", "gplots"))
source("http://bioconductor.org/biocLite.R")

biocLite("xcms"

biocLite("CAMERA")

Save when R asks it.

To check if R works, try the deconvolution step with Wavelets (XCMS) algorithm (see
further).

If R doesn’t work, edit the file startMZmine_windows.bat with a text editor and modify it as
followed. The lines to modify are in blue, the comments are in red. Be careful, each

character has its place!
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@echo off

rem Obtain the physical memory size
for /f "skip=1" %%p in (‘wmic os get totalvisiblememorysize') do if not defined
TOTAL_MEMORY=set TOTAL_MEMORY=%%p

rem The HEAP_SIZE variable defines the Java heap size in MB.
rem That is the total amount of memory available to MZmine 2.
rem By default we set this to the half of the physical memory
rem size, but feel free to adjust according to your needs.

set /a HEAP_SIZE=%TOTAL_MEMORY% / 4096 / 2

rem Check if we are running on a 32-bit system.
rem If yes, force the heap size to 4096 MB.
for /f "skip=1" %%x in ('wmic cpu get addresswidth') do if not defined ADDRESS_WIDTH set
ADDRESS_WIDTH=%%x
if %ADDRESS_WIDTH%==32 (
set HEAP_SIZE=1024

)

rem The TMP_FILE_DIRECTORY parameter defines the location where temporary
rem files (parsed raw data) will be placed. Default is %TEMP%, which

rem represents the system temporary directory.

set TMP_FILE_DIRECTORY=%TEMP%

rem Set R environment variables.

set R_HOME=C:\Program Files\R\R-3.1.0

set R_SHARE_DIR=C:\Program Files\R\R-3.1.0

set R_INCLUDE_DIR=C:\Program Files\R\R-3.1.0\include

set R_DOC_DIR=C:\Program Files\R\R-3.1.0\doc

set R_LIBS_USER=C:\Users\xxxxxx\documents\R\win-library\3.1 OR C:\Program Files\R\R-
3.1.0\library (Look where is your library)

rem Include R DLLs in PATH.
set PATH=%PATH%;%R_HOME%\bin\x64

rem The directory holding the JRI shared library (libjri.so).
set JRI_LIB_PATH=%R_LIBS USER%\rJava\jri\x64

rem It is usually not necessary to modify the JAVA_ COMMAND parameter, but
rem if you like to run a specific Java Virtual Machine, you may set the

rem path to the java command of that JYM

set JAVA_ COMMAND=java

rem It is not necessary to modify the following section
set JAVA PARAMETERS=-XX:+UseParallelGC -Djava.io.tmpdir=%TMP_FILE_DIRECTORY% -
Xms%HEAP_SIZE%m -Xmx%HEAP_SIZE%m -Djava.library.path="%JRI_LIB_PATH%"
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set CLASS PATH=lib\MZmine-2.10.jar
set MAIN_CLASS=net.sf.mzmine.main.MZmineCore

rem Show java version, in case a problem occurs
%JAVA_COMMAND% -version

rem This command starts the Java Virtual Machine
%JAVA_COMMAND% %JAVA PARAMETERS% -classpath %CLASS PATH% %MAIN_CLASS%
%*

rem If there was an error, give the user chance to see it
IF ERRORLEVEL 1 pause

MS-Data conversion.

The idea is to pass from proprietary format (Waters, Thermo, Agilent etc ...) to open mass
format. The most common actually is . mzXML. (see details about MS data formats here
http://en.wikipedia.org/wiki/Mass_spectrometry_data_format) This conversion step
offers various advantages:

* Treat data coming from different mass spectrometers on the same analysis program.
* Exchange your MS data with other labs
* Use a range of open-source software for the data analysis.

AB SCIEX:
Thermo

=eevnee \Waters

brofeov&izard

mzXML

Waters .RAW data (TOF)

For conversion of data acquired on the TOF, Databridge (the Waters conversion tool found
with MassLynx) should be used.

Caution: using Proteowizzard to convert Waters data will lead to inaccurate masses in the
.mzXML file !

Click on the start button (left and

' MassLynx / below on Windows) on Program, and

(E) Databridge on MassLynx
:/‘ IQ Checker

@ Macro User Guide

Y& MassLynx V4.1
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The general window of Databridge is:

.RAW file are selected
on the left panel.

.RAW file name should
not contain space or
special caracters (!, é ...)
change spaces for _
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By clicking on Options this panel is opened. Select NetCDF as target.

Source - MassLynx

Directory:

Filename:

A Select...

C:\MassLynxhDefault. pro\Data

Target - NetCDF

Directory:

Filename:

IC: \MASSLYNX\DEFAUL%/

Directory...

Close | Convert I Dptions...l

DataBridge - Options

Choose here
where the
converted files
have to be saved.

Help |

Source

* MassLynx
" LAB-BASE
" NetCDF
 ASCI

" PDP

" 0PUS

" Stables 05/2

" LAB-BASE Library
" MassLynx Library
" JCAMP Library

Target

" MassLynx
* NetCDF E
" ASCI

r— v

o]

Cancel |

Each FILE_A.raw file is converted into two files FILE_A O1.netcdf and FILE_A_02.netcdf
FILE_A 02.netcdf should be a lighter file, it corresponds to the lockmass trace and can be
deleted. Actually, MZmine is able to read the format of files from Thermo and Waters
directly, but for the Waters files (TOF) for example, MZmine isn’t able to remove the signal
of the lockmass. It’s better to work with a standard format (like mxml or netcdf) that allows

more possibilities.

It is possible to select multiple files at once but for each file a message windows will prompt
and ask to click for OK to continue to the next one. So if a large number of files has to be
converted, a solution is to place something heavy on the enter key of the keyboard and go

for a coffee!
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Thermo RAW files (Orbitrap)
With the Orbitrap, the normal spectrum (MS1) and the fragmentation (MS2 or MS/MS) can

be acquired.

Thermo RAW files can be converted to .mzXML using Proteowizzard.
Proteowizzard can be downloaded here:
http://proteowizard.sourceforge.net/downloads.shtml

Be sure to select the Windows installer (includes vendor support) when you download it.

et ProteoWizard (3 steps)

Step1, For
v

Step 2,

| For

End Users

Windows 64-bit installer(no T2D support)

Windows installer (includes vendor reader support)
Macintosh (NO vendor reader support)

Linux 64 bit (NO vendor reader support)

Windows tar.bz2 (includes vendor reader support)
Windows 64-bit tar.bz2 (no T2D support)
Developers

Source, bjam build (includes vendor reader support)
Source, bjam build (NO 3rd party reader support (e.g. vendors, mz5))

Source, MSVC build (NO 3rd party reader support (e.g. vendors, mz5))

Source, GNU Autotools build (NO 3rd party reader support (e.g. vendors, mz5))

i

There are various settings in the MSconvert module depending on the filters to apply during
conversion and the output format.

To convert the whole MS data to .mzXML the following settings can be applied.

@ List of Files () File of file names
File: Browse About MSConvert
Fiters
MS Level v
Levels:
] -
Fitter Parameters
Output Directory:
Browse
Options
Output format: Extension:
Binary encoding precision: @ 64bit () 32-bit
Write index: Use zlib compression: [¥]
TPP compatibility: Package in gzip: [
[ Use these settings next time | start MSConvert ]

By this way, the normal

spectrum and the fragmentation will be converted. If the

fragmentation (MS/MS) isn’t needed, in the levels boxes, write 1 -1. And if only the
fragementation is needed, write 2-2.
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Data processing on MZmine
This chapters contains:

* Raw data import and filter
Peak detection
* |sotopic peak grouper
Identification

Raw data import

Import of the data from a .CDF file
@ MZmine2 Project BENLEE Ul Peak list methods Visualization Windows Help

[ NON ] Raw data import This module imports raw data into the project. MZmine 2.12: New project
|J\. Raw data files Filtering > [ peak lists
Peak detection >

The raw data files is presented in this way:
@ MZmine2 Project Raw data methods Peak list methods Visualization Windows Help

[ JON ] MZmine 2.12: New project
LA Raw data files {4+ Peak lists

» = 140411_JH_TCM_P_NEGO1.CDF

Once the data is imported, right click on the yellow data icon to reveal several display
options.
' Show TIC

Show mass spectrum

Show 2D visualizer
Show 3D visualizer
Sort alphabetically
Remove

Show TIC offers the option of Base peak or TIC and allows you to set various ranges.
A double click on the raw data icon opens the TIC options windows, too.

® 00 Please set the parameters If several files are
I available, you can
(M 140411_JH_TCM_P_NEGO1.CDF | Al
e choose to
Data files |W|
Giealsy superpose them
by a click
MS level [ 1 3
Plot type | Base peak intensity |
Click on both Auto
Retention time |0.0 - 50,0 | | Autorange |

range for a first look on

m/z {99.9737 | - l1299.9277 I Auto range | From formula :|the chromatogram.
You can also use the m/z

el boxes to extract a m/z
RERR | Clear | of interest or the From
formula window.
| OK | | Cancel | | Help |
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The chromatogram is presented as hereunder. The plot is zoomable by clicking and dragging
to the right. Double clicking a peak opens its mass spectrum. Clicking and dragging upward
or to the left results in zooming back out to maximum zoom. Clicking and dragging
downwards or to the right zooms in.

eo0e [140411_JH_TCM_P_NEGO1.CDF] chromatogram
Base peak plot, MS1, m/z: 99.9737 - 1299.9277 ]
1.4E4 i (L]
1.4E4 41,1113 Eﬁ‘
1.364 N
1.364
1.264 Fal
1.264
1.1E4
1.1E4
1.0E4
9563
9.0E3
44811619
2 8.563
2 s.083
£ 7563
x
g 7.083
o 6.563
431.147]
= 6.063
5.563
5.063
4563
4083 577.131
3.5E3 1729656
3.083
2.563 253.0494
2,083 ST 275.0111
1563
1.0E3 19440193 987.5212 293.1792
172.0640 275.0144
5.0E2
M b 174.9584 174,

0.0E0

00 20 40 6.0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 40.0 420 440 460 480  50.0
Retention time

— 140411 JH_TCM_P_NEGO1.CDF

Take a note of the height of the baseline (or noise level) at different time and the height of
the smallest peaks. You will need these values later!
Visualization of MS2 data is possible in the same window.

The possibility to remove the last part of the chromatogram is given with the filtering

function:
@ MzZmine2 Project [N ALG Al Peak list methods Visualization Windows Help <
[ ] [ ] | Raw data import ! MZmine 2.12: New project
| Raw data files Filtering > Scan by scan filtering | 4t pasy tiere ]
> e Peak detection > PPN i e sy e SR 0 |
Baseline correction |"[» [£] 140411_JH_TCM_P_NEGO1.CDF chromatograms deconvoluted wavelet
Align Scans (LC/MS or MS level 1)
Scan Smoothing (LC/MS or MS level 1)
Click here to access the parameters window
o @ Please set the parameters
Suffix filtered ‘
1
P S r—— L Retention time 0.0 - |45.0
Filter | Cropfilter || Y. |

Remove source file after filtering [ | . X
|| Show preview

| ok | | cancel | | Help | | ok | | cancel | Help

The visualization of the filtering is possible when you click “show preview”.
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Peak detection

Peak detection is a three steps process:
1. Mass detection
2. Chromatogram building
3. Peak deconvolution

Click on Raw data methods/Peak Detection/Mass detection

@ MZmine2 Project IGEUL L UCulLEl Peak list methods Visualization Windows Help

000 | Raw data import ! MZmine 2.12: New project
|\ Raw data files - Filtering > | | 4l paal ticre

o n This module detects individual ions in each
|Gy 140411 _JH_TCM _P_NEG01.C Peak detection L Mass dstection scan and builds a mass list for each scan.

| FTMS shoulder peaks filter
Chromatogram builder
GridMass - 2D peak detection
MS/MS peaklist builder
Targeted peak detection

Comment: the FTMS shoulder peaks filter isn’t necessary with our kind of analysis.
On the window, click on the ... to open the parameters windows. Set the noise level with the

value you noted on the chr@matogram. You can click on “show preview” to see the
spectrum.

@ @ Please set the parameters

Mass detector | Centroid s |

Noise level 5.0E1
MS level [ 1 %]

. [ - .
Mass list name 'masses detected |_| Show preview

| OK | | Cancel | | Help |

| OK | | Cancel | | Help |

Change MS level to “2” to detect MS2 data peaks (be sure to adapt the noise level as it can
be lower than with MS1 data.
Comment: with the TOF and Orbitrap, the data are generally acquired in centroid mode.

When the masses are detected, the icon will show a green tick mark:
@ MZmine2 Project Raw datamethods Peak list methods Visualization Windows Help

000 MZmine 2.12: New project
|\ Raw data files [t Peak lists

[ 4140411 JH_TCM_P_NEGO1.CDF
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The next step is to build the chromatogram:
& MZmine 2 Project Peak list methods Visualization Windows Help

[ NON ] | Raw data import | MZmine 2.12: New project
A Raw data files . Filtering > | [ Peak lists
[S”] 140411 JH_TCM_P_NEGO1.C Peak detection > Mass detection
| FTMS shoulder peaks filter
'I"his n:‘udulﬁ connects data points from mass
GridMass - 2D peak datechion lists and builds chromatograms.
MS/MS peaklist builder
Targeted peak detection
This window presents these parameters:
® 0 Please set the parameters
Minimal duration of ) ‘ ‘
Mass list masses detected | Choose...
the peak et Ui A T0 )
\.} Min time span (min) 0.1
. . P
/ Min height 65
P —
Valufe you noted m/z tolerance 0.004| m/z or 15 ppm
previously
. [ ]
Suffix chromatograms
| OK | | Cancel | | Help |

With UHPLC, the min time span has to be below 0.1 min, as the chromatographic peak are
really thin.

Comment: about the m/z tolerance and ppm: the box with m/z is the absolute difference
(given normally in Da or in amu or u (unified atomic mass unit). The ppm is the relative
tolerance. MZmine calculates the range of tolerance with the maximum of the absolute and
relative tolerances.

For information:

Observed mass — Calculated mass 106
= *
ppm Calculated mass

With the TOF, a range between 10 to 15 ppm is acceptable (from 0.003 to 0.004 m/z).
As the Orbitrap has a better resolution, the range can be decreased to 5 ppm (below 0.0015
m/z).

A peak list is done by this step of chromatogram building:

@ MZmine2 Project Raw datamethods Peak list methods Visualization Windows Help

[ ] [ ] MZmine 2.12: New project
L\ Raw data files |4 Peak lists
[ K 4140411_JH_TCM_P_NEGO1.CDF > E 140411_JH_TCM_P_NEGO1.CDF chromatograms

Double click on the peak list to open it:
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Average 140411 JH_TCM_P_NEGO1.C...
D }—m/zg—/\ Peak shape }W

140411_JH_TCM_P_NEG01.CDF chromatograms

269 531.1128 | 2662
270 5411328 l | e
271 547.1422 | | 2.6E3
72 548.1478 | 7362
273 561.1595 | 1.6E3
274 se31382 | | | 2663
275 564.1407 | | e
276 577.1552 L | 2563
277 577.1558 | 6.4E2
278 593.1505 l 4.0E2

279 605.1841 | 1.8E3

/
1.3E3 E
13E3 M
To change the

display of the peak

B:EEB IiSt

1.5E4

2.263

1.8€3

6.7E3

The third step is the deconvolution. Make sure you highlight the chromatograms list in the
right pane (left in the old version). The deconvolution step separates every detected mass,
that can occurs at different times into one individual peak:

@ MZmine2 Project Raw data methods WA dnG Gl Visualization Windows Help

Peak detection > Smoothing g

LA Raw data files

| K" 140411_JH_TCM_P_NEGO1.CDF

Gap filling >
Isotopes
Filtering
Alignment
Normalization
Identification
Data analysis
Export/Import

Chromatogram deconvolution m‘rsom'“:“;“';rﬁ:'oﬂl‘::“‘l‘:ﬂ;f“;ﬁ?d
Peak shape modeler (experimental) !‘-vu_.m_“-?w_r_wmvx‘\-w tnrpuma-l"grmls T

Peak extender

vyYVVYVYYY

Different algorithms are proposed:

(] @ i Baseline cut-off |
Noise amplitude
Suffix Savitzky-Golay ]

Local minimum search
Algorithm v Wavelets (XCMS) [ e ]

Remove original peak list | |

| oK | | Cancel | | Help |

On the suffix box, write the name of the algorithm you choose, mainly if you try different

algorithm:

O O Please set the parameters
As before, click here
Suffix deconvoluted wavelet to open the
arameters window
Algorithm | Wavelets (XCMS) AN P

Remove original peak list | |

| OK

| Cancel | | Help |
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The most standard algorithm is the Wavelets (XCMS). To use it, you have to install the
software R (see the first part of this tutorial). The wavelets settings are the following (tick
the Show preview):

[ JoN ) Please set the parameters
S/N threshold [20
Wavelet scales 0.1 - 10.0 2.8E3
2.6E3
Peak duration range 0.1 - |20 5483
Peak i ion method | Use raw data D 2.2E3
Z 2.063
‘@
M Show preview E 1.8E3
£ 1.6E3
Peak list 140411 JH_TCM_P_NEGO1.CDF chromatograms X
Chromatogram | #240415.1017 m/z . 2 1.2E3
© 1.0E3
an-ang @
8.0E2
Possibility
6.0E2
to check 4.0E2
. - 8 2.0E2
individual 0080
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
pea k Retention time
OK | | Cancel Help | — 415.1017 m/z @4.1 140411 JH_TCM_P_NEGO1.CDF] # 415.1016 m/z @4.1 [140411_JH_TCM_P_NEGO1.CDF]

The Help explains the different parameters. Make them vary to observe the differences. To
start, focus on the peaks with highest intensities (write their ID number from the peak list
“Chromatogram”). Check if the deconvolution is adapted, as it’s the case above. The blue

line represents the signal and the pink color represents the observed peak. You can still
zoom on the peak:

S/N threshold S
Wavelet scales 0.1 - [os ! ] ] L
8.0E2 Rz
\ o
Peak duration range 0.0 - 05 [\ e
7.0E2 / \ N
Peak integration method | Use raw data aal \
¢ % 6.0E2 [ P
e
™ Show preview % 5.0E2 J “
£ |
Peak list | 140411 JH_TCM_P_POSO1.CDF filtered chromatograms fé 4082 ‘| |
a
Chromatogram | #6 255.0639 m/z | § 3.0E2 \
@ 1
2.0E2 \
1.062 Retention time: 4.9
m/z: 255.0644
Intensity: 2.8E2
0.0E0
47 48 48 49 49 50 50 50 51 52 52 52 53 54 54 55 55 56 56 5.7
Retention time
— 255.0639 m/z @4.9 (140411 JH_TCM_P_POSO1.COF filtered)
| OK | | cCancel | Help 255.0639 m/z @4.9 (140411_JH_TCM_P_POSO01.CDF filtered|
In the case hereunder, with the same parameters as in the first example, we obtain this:
@® [ ] Please set the parameters
S/N threshold 20
Wavelet scales 0.1 - [10.0 4.0E2 =
I
Peak duration range 0.1 - 2.0 3.5E2
— £ L
0 a ry @ 3.0E2
Peak integration method | Use raw data &l g [
£ 2562 Ea
™ Show preview fé 2.0E2
%
Peak list | 140411 JH_TCM_P_NEGO1.CDF chromatograms 2 @ 1.562
]
Chromatogram | #1 106.0429 m/z Jrrr— . @ 4 0e2
5.0E1 ;
0.0E0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

Retention time

— 106.0429 m/z @33.8 (140411 _JH_TCM_P_NEGO1.CDF] & 106.0423 m/z @27.4 (140411_JH_TCM_P_NEGO1.CDF)
& 106.0429 m/z @29.2 (140411 _JH_TCM_P_NEGO1.CDF) ~ 106.0432 m/z @30.4 (140411_JH_TCM_P_NEGO1.CDF)
£106.0420m 2(140411_JH_TCM_P_NEGO1.CDF] A 106.0423 m/z @28.4 (140411_JH_TCM_P_NEG01.CDF]

106.0435 m 7 (140411_JH_TCM_P_NEGO1.CDF) 106.0435 m/z @37.3 [140411_JH_TCM_P_NEGO1.CDF)

[ ok | Cancel | [ Help | 106.0430 m/z @30.2 (140411 JH_TCM_P_NEGO1.CDF] & 106.0423 m/z @27.9 [140411_JH_TCM_P_NEG01.CDF]

These peaks have all the same masses and are present at the end of the gradient.
If the wavelet scales and the duration range are increased, we can obtain this:
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o0 e Please set the parameters
S/N threshold N
Wavelet scales [2 | = ‘10 4082
Peak d 0.1 20| - [E]
eak duration range -
3.5E2
Peak i ion method | Use raw data 2 z =
3.0E2 |
z
[21 Show preview % 2.5E2
Peak list L 140411 _JH_TCM_P_NEGO01.CDF chromatograms :] § 2.0E2
Ch [ #11060429 miz S N P
o
1.0E2 |
5.0E1 |
0.0E0 * - - - -
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Retention time
— 106.0429 m/z @33.8 [140411_JH_TCM_P_NEGO1.CDF] # 106.0429 m/z @33.8 [140411_JH_TCM_P_NEGO1.CDF]
[ ok | [ cancel | [ Help & 106.0427 m/z @39.4 [140411_JH_TCM_P_NEGO1.CDF]

But these peaks are at the end of the gradient and are probably in the blank too. Depending
of the analysis, the goal will maybe to remove them:

[ JoN ] Please set the
S/N threshold B
Wavelet scales [0.2 ‘ = ‘20 \ oms
‘
Peak ion range [0.1 ‘ - ‘1.5 ‘
3.5E2 1
Peak integration method | Use raw data 3 e
Z 3082
“
. c
™ Show preview % 2562 |
Peak list [ 140411_JH_TCM_P_NEG01.CDF chromatograms :] §'
2.0E2
Ch | #1106.0429 mjz i ;)
z 1.5€2 1
@
1.0E2 |
5.0E1
0.0E0 ' = = = - -
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Retention time
[ ok | [ cancel | [ Help — 106.0429 m/z @33.8 [140411_JH_TCM_P_NEGO1.CDF]

Then, the peaks of interest have to be checked, to see if the new parameters recognise
them.

After the construction of the peak list, have a check on the whole deconvolution: open the
created peak list by double clicking. Then select all the peaks (ctrl A). Click right and select
Show, Chromatogram (dialog):

7

Chromatogram (quick)
Search Chromatogram (dialog)

Export Mass spectrum
Identities Peak in 2D

Plot using Intensity Plot module Peak in 3D
Manually define peak MS/MS
Delete selected row(s) Isotope pattern

Add new row Peak row summary

In the dialog boxe, select ALL to have all the peaks shown in a chromatogram:
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[ JoN ] Please set the parameters

("] 140411 JH_TCM_P_POS01.CDF

("] 140411 JH_TCM_P_NEGO1.CDF

Data files (M 140411 JH_TCM_P_POSO1.CDF filtered

("] 140411_JH_BLANC_MEOH_POSO01.CDF

[ 140411_JH_BLANC_MEOH_POSO01.CDF filtered

MS level
P e
time |0.0 | - 300 | [ Autorange |
m/z [144.9825 | - [1272.3595 | | Autorange | | From formula |

(M 144.9827 m/z @25.5 [140411_JH_TCM_P_POSO1.CDF filtered) ]
(™ 169.0480 m/z @0.7 [140411_JH_TCM_P_POS01.CDF filtered]
(™ 181.0130 m/z @24.4 140411 _JH_TCM_P_POS01.CDF filtered]
Peaks (™ 192.0631 m/z @0.7 [140411_JH_TCM_P_POS01.CDF filtered)
(™ 193.0648 m/z @0.7 [140411_JH_TCM_P_POSO1.CDF filtered]
(M 194.0632 m/z @0.7 [140411_JH_TCM_P_POS01.CDF filtered]
(M 208.0407 m/z @0.8 [140411_JH_TCM_P_POS01.CDF filtered]

[ ok | [ cancel | | Help |

Then, you can observe the coloured peaks in the chromatogram:

Base peak plot, MS1, m/z: 144.9825 - 1272.3595

9.083 417.1136

o563 Remove the legend of the
peaks to have a correct
view.

ﬁ' 5.5E3
54.1548

338.

5.1492 503 1189 255.0665 2882913
l 975.5114 Haase ‘ 3163231 4343,
| y 3111623 473.2891 y
959.5181
l l.l PN, P T | “ A A 402.3599 A A

A
00 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 17.0 180 19.0 200 21.0 220 23.0 240 250 260 27.0 280 29.0 300
Retention time

With the Zoom, inspect the chromatogam:

381.0831
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Base peak plot, MS1, m/z: 144.9825 - 1272.3595 [

3363 L]
3.263 1
3163 (2]
3.063 | 417.1208 il
2.963 1
2,863 o
27631
2663 1
2563 1 (7.1293
2463 1|
2383
2.263
2.1E3
2.063 1
G 1.963 |
8 186 |
£ 1763 |
x
3 1663
a
8 1.563 ||
8 1463 |
1383 ||
1.263 ||
1163
1.083 ||
9.02 1|
8.0E2 1
7.082 1|
6.0E2 ||
5.0E2
4.0E2
3.062 1|
2,021
1.082
0.0E0

565.1492 255.0665
503.1189

| s65.1606 313.1076

459.1318
sz | T 1075.5983
A 1089.5952 959.5181

35 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0
Retention time

In this example, a few signal around 5.5 min aren’t considered as peaks. Setting the limits
depends of your analysis and of your goal.
A bad example could be the following:

Base peak plot, MS1, m/z: 137.9856 - 956.7816

9.063 417.1136

8.5E3

S HRFE

8.0E3

7.5€3

7.0E3

6.5E3

144.9823

6.0E3

5.5E3

ity

5441548

k=
]

0125
4.5E3

Base peak intensi
g
o

3.5E3
3.083 17.1208

2.5E3

338.3403

2.0E3 144.9809

1.5E3

81,0831

L1083 255.0665 288.2913

5.0E2 9435352

Lo Lo

0.0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480  50.0
Retention time

In this case, we observe first that the noise at the end of the gradient is considered as many
peaks. You could have removed the end of the analysis by the filtering function (see above).
Another problem is visible in this zoom:

3163231 3111623
A 224.0078

0.0E0
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Base peak plot, MS1, m/z: 137.9856 - 956.7816
Selected scan #365, RT: 4.2, base peak: 549.1548 m/z, IC: 5.2E3

5.8E3
5.6E3

5.4E3 i
8,263 || o eI WOURSOUOIRIOR DUSIUUUU SISV SOTOIUUIIS NUSIOIIUUN SUUUUIUUUUE YOISVURIHOUUTE SIOIUNSIHOINS SISO SSIOIUOION NUSOMUUSIN SO,

alr R FE

5.063
4.863
4.6E3
4463
4263
4.083
3.863
3.6E3

£ 3483

2
§323
£ 3.0E3 417.1208
8§ 2.8e3
a
2.6E3

@ 2.4E3
2.2E3
2.0E3

433.1204

1.8E3
1.6E3

1.4E3
1.2€3
1.0E3

579.1687

8.0E2
6.0E2
4.0E2

565.1492 So3iid0 255.0665

565.1606 313.1076

459.1318 791736

2.0E2 || 4431195 5951693 4311393 447.1281

0.0E0

2.0 25 3.0 35 4.0 4.5 5.0 55 6.0 6.5 7.0 7.5 8.0 85 9.0 9.5 10.0
Retention time

Here, the problem comes from the Min time span set in the chromatogram builder which
was set at 0.1 min. For UHPLC, it’s too long. This comment calls your attention to the fact
that the problem can result from a previous step, before the deconvolution algorithm.

The peak picking requires to optimise carefully all the different parameters. We have to keep
in mind that the ionisation with ESI depends of the molecule and that the intensity of the
signals isn’t always correlated with the concentration. It means that a minor signal in MS
could be due to a molecule that doesn’t ionisate well and that could be in an more
important concentration.

It's always possible to find the parameters you set: right click on the deconvulated peak list:
TCMP_TUTORIAL

[ﬂ: Peak lists
> E 140411_JH_TCM_P_NEGO1.CDF chromatograms

X s deconvoluted wavelet
» [F] 140411 JH_T Show peak list table ns deconvoluted wavelet deisotoped

Show peak list info

Show scatter plot
Sort alphabetically
Remove

h () B hromatan

This window is opened:
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® C Peak list information
Document Name: 140411_JH_TCM_P_NEGO1.CDF chromatograms deconvoluted wavelet
Created (yyyy/MM/dd HH:mm:ss): 2015/01/27 17:42:58

List of raw data files
140411 _JH_TCM_P_NEGO1.CDF

Number of rows: 618

m/z range: 107.0396 - 1136.5686
RT range: 0.4 - 41.6 min

Number of identified peaks: 0

List of applied methods
Peak deconvolution by Wavelets (XCMS)

In moving the mouse of the applied methods, the parameters are given:
Name: 140411 _JH_TCM_P_POS01.CDF filtered chromatograms deconvoluted wavelet deisotoped_2 (NAME) |
Created (yyyy/MM/dd HH:mm:ss): 2015/02/11 18:23:01

List of raw data files
140411_JH_TCM_P_POSO01.CDF filtered

Number of rows: 97

m/z range: 144.9827 - 1271.3591
RT range: 0.7 - 29.9 min

Number of identified peaks: 44

List of applied methods

Peak deconvolution by Wavelets (XCMS)
Isotopic peaks grouper

Identification of addis;N threshold: 5.0

Peak identification u!Wavelet scales: 0.1~0.15 nts /DOC/DOC_COPIE/EXCEL/PuLo/150210_PulLo_Pl.csv
Peak duration range: 0.01~0.5
Peak integration method: Use raw data

L —

If the software R doesn’t work, MZmine offers the following algorithms: Baseline Cut-off,
Noise Amplitude, Savitsky-Golay and Local minimum search.

Baseline Cut-off, Local minimum search and Savitsky-Golay aren’t adapted with the data
from the TOF and Orbitrap. The Noise amplitude can be useful if the noise varies during the
time of the analysis and is the more efficient aufutlg“r the Wavelets.

> 140411 JH_TCM_P_NEGO1.COF chromatograms
Suffix deconvoluted wavelet

Algorithm | Noise amplitude s

Remove original peak list ||

| ok | | Cancel | | Help |
o0 e Please set the parameters
Min peak height 120
2.4E3
T
Peak duration range (min) [0.1 | - 2 ‘E
2.263 &
Amplitude of noise 50 2.0E3
1.863 (L]
™ Show preview %‘ LeE3 Pl
£
Peak list [ 140411 JH_TCM_P_NEGO1.CDF chromatograms &l S 1483
€
Chromatogram | #157253.0483mjz__ % x 1.263
2 1.0E3
§ 8.0E2
Q
6.0E2
4.0E2
2.0E2
0.0E0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Retention time L
— Chromatogram 253.0493 m/z # 253.0480 m/z @4.9 (140411 JH_TCM_P_NEGO1.CDF] 5
| oK | | Cancel | | Help | & 253.0500 m/z @8.2 140411 _JH_TCM_P_NEGO1.CDF) 1
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Fill in the boxes with the appropriate values, with the same method as described for the
wavelets. Peak picking is a compromise and requires a lot of experimentation and patience
for optimal results.

An additional algorithm for peak-picking called Grid-Mass and based on an alternative
approache using 2D ms/rt maps is now available in MzMine. The paper describing the peak
picking algorithm and how to assess the optimal parameters is available here
http://onlinelibrary.wiley.com/doi/10.1002/jms.3512/abstract. The evaluation of the
algorithm was performed on different datasets and in conclusion it seemed to performed
equally or better than XCMS wavelets

After the peak deconvolution step, MZmine produces a resolved peak list with one peak per
row. We can visualize the chromatogram clicking right on the peak of interest:

554 415.1016 5.6 J 1.2E3 4.8E3
555 415.1028 3.1 l 4.0E2 1.4E3
il I ———
Show > Chromatogram (quick)
558 429.0819 33 Search > Chromatogram (dialog)
© Export > Mass spectrum
339 4300903 33 I Identities 3 Peak in 2D
561 431.0962 6.1 ’ ' Plot using Intensity Plot module Peak in 3D
Manually define peak MS/MS
560 431.0979 4.0 l Delete selected row(s) Isotope pattern
© Add new row Peak row summary
562 431.0983 33 I . — —

Hereunder is an example of peak picking: in blue, the normal chromatogram, before peak
picking, in pink the result of peak picking.

[140411_JH_TCM_P_NEGO01.CDF] chromatogram

Base peak plot, MS1, m/z 416.1471 - 416.1555 |
5.4E3 416.1548 EI
5.263 7]
5.063 ]
4.8E3

[]

4.663
4.483
4.263
4,063
3.863
3683
3.463

£ 38

8 3083

z

S 2863

8 266
§ 2483
@ 5283
2.083
1863
1683
1.483
1263
1.083
8.0E2
6.082
4,082
2.082

416.1541

0.0E0
3.8 3.8 3.8 3.8 3.9 3.9 3.9 3.9 3.9 4.0 4.0 4.0 40 40 41 41 41 41 41 42 42 42 4.2 42 43 43 43 43 43 44 44 44 44 44 45 45 45 45 45 4.6 4.6 4.6 46 4.6 4.7 4.7 47 47
Retention time

416.1514 m/z @4.0 (140411 JH_TCM_P_NEGO1.CDF] — 140411 JH_TCM_P_NEGO1.CDF

Hereunder is an example that shows that the peak picking wasn’t really efficient:
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[ ] [ ) [140411_JH_TCM_P_NEGO01.CDF] chromatogram
Base peak plot, MS1, m/z: 107.0370 - 107.0414
Selected scan #2828, RT: 32.7, base peak: 107.0383 m/z, IC: 8.2E1

1.6E2 T 107.0408

| 107.0398 107.0400
1.52 17.0: |
107.03% 10710395

1.3E2 107.0393

107.0391

107.0388

3.0E1 i
2.5E1 |
2.0E1 :
1.51 i
107.0370 I !
Logr )7.0399 | I
5.0E0 || ‘ ‘ : I
0.0E0 Al 1) Ll ot B St |\|| i o.0foo | )

22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0 320 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0 41.0 42.0 43.0
Retention time

107.0396 m/z @39.5 (140411 JH_TCM_P_NEGO1.CDF] — 140411 JH_TCM_P_NEGO1.CDF

NEAFE

We can observe that all the masses of the massif are the same, but the deconvolution
parameters did that only a bit of the massif is considered as a peak.
To resolve this kind of problem, different possibilities are realizable:

* Filter the end of the gradient at the beginning of the process (Raw data/Filter/Data
set filtering, see above).

* Compare the peaks lists of the analysis of interest with the peak list of a blank,
treated in a similar way (a step of alignment is necessary, see the tutorial). It’s always
possible to delete a peak. This step of comparison with a blank should be done
anyway.

We can also visualize the peaks using the 3D visualizer plot on the raw data, if you have
installed the Java 3D module. This is a useful check of the accuracy of peak picking. There is
also a 2D "gel view" of the data.
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Isotopic peak grouper

The three steps of peak detection results on a peak list of m/z, where the isotopes are
separated. An isotopic peaks grouper is necessary to connect the peaks emanating of the
same component. Make sure you highlight the deconvoluted peak list.

# M2Zmine2 Project Raw data methods Visualization Windows Help o
000 Peak detection > MZmine 2.12: 150127_TCMP_TUTORIAL
LA Raw data files Gap filling > | i paal ticre .
» 2 140411_JH_TCM_P_NEGO1.CDF ‘T,:';“"t':;:"ﬁe??:‘fg(fs':tg':;":ax?::_“"d groURS  atograms
R > > &
Alignment >
Normalization >
Identification >
Data analysis >
Export/Import >

The parameters are the following:

O O Please set the parameters

Name suffix 'deisotoped

m/z tolerance '0.004 ‘ m/z or '15 - ppm
Retention time tolerance 0.1 | absolute (min) 7|
Monotonic shape v

Maximum charge 2

Representative isotope | Most intense

Remove original peaklist | |

| OK | | Cancel | | Help |

For the steps of comparisons of peaks lists, refer to the official manual and tutorial of
MZmine, in particular for:

¢ Peakalignment

¢  Gapfilling

* Export

* Batch analysis

Alignment and Gap-filling steps are particularly important steps in a metabolomics analysis
(when you will be comparing various LC-MS profiles one against another).

In the case of MS2 data treatment, Peak Extender module (Peak List methods/Peak
detection/Peak extender) will be used to rebuild chromatographic data from MS2 peaklist.

Identification

MZmine offers modules for compound identification and molecular formula prediction:
1. Prediction of molecular formula

2. Comparison with database

oaa
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On the peaks list, click right on one peak:

D — AAvelr:-xge - e 140:]3 ;:;I_TC?A_P_N:E:LC...
550 385.1095 8.6 I 3.8E2 1.7€3
551 387.1163 0.8 | 6.8E3 2.8E4
552 415.0989 4.9 | 1.4E3 6.8E3
553 415.0992 5.5 | 6.1E2 2.1E3

o e gy

559

415.1016

415.1028

416.1514

429.0819

430.0903

> !
»

= Show
>0 l
3.1 I ~ Export >
_Identities >
4.0 I Plot using Intensity Plot module
= Manually define peak
33 l Delete selected row(s)
33 | Add new row

|

This window is opened:

Please set the parameters

Search online database
NIST MS Search

Predict molecular formula

|

Set this according

oaa
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Neutral mass

m/z tolerance

Elements

Element count heuristics

RDBE restrictions

Isotope pattern filter

MS/MS filter

m/z: |415.1028 ’ Charge:

lonization type: | [M-H]-

Calculated mass: 416.1101

iz o por?

™ Setup..
™ | Setup.. |
Setup..

) Setup..

[

OK J [ Cancel J [ Help J

Element |Min | Max Il [
C 1 100

H 1 100

0 0 50
N ]

/ to your analysis

Set this according to your

Add

. Remove |

spectrometer

Add atoms of interest

Parts of the
Seven Golden
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A list of the possible molecular formula is suggested:

O O Finished searching for 564.1455 amu, 4 formulas found

List of possible formulas

Formula |Mass difference ~ |RDBE Isotope pattern sc... | MS/MS score
C26H23014 0.0024 13.0 92.8%

C33H,,404 0.0035 22.0 87.2%

CysH500, 0.0059 35.0 72.1%

Cy9H35049 0.0083 4.0 88.3%

| Addidentity | | Copytoclipboard | | Exportall | | View isotope pattern | | Show MS/MS

MZmine offers several modules of identification:

@ MZmine2 Project Raw data methods I dl G B Visualization Windows Help o)) 32%
®0e Peak detection > MZmine 2.12: 150127_TCMP_TUTORIAL
LA Raw data files Gap filling > {44 Peak lists
» 7 140411 _JH_TCM_P_NEGO1.CDF Isotopes > » [£] 140411 JH_TCM_P_NEGO1.CDF chromatograms
Filtering > » [£] 140411 JH_TCM_P_NEGO1.CDF chromatograms deconvoluted wavelet
Alignment > (A 140411 JH_TCM_P_NEGO1.CDF chromatograms deconvoluted wavelet deisotoped
Normalization > !
\dentification > Custom database search This method searches a custom database (CSV
file) using m/z and retention time values.

Data analysis
Export/Import

Fragment search

Adduct search

Complex search

Online database search
Glycerophospholipid prediction
CAMERA search

NIST MS Search

Formula prediction

>
>

The more useful are Custom database search and Adduct search. To search with the Online
database search is an option, but is should be done with caution on the entire peak list. As it
is said in the MZmine tutorial, this method often returns many compounds, drugs and
pharmaceuticals which are irrelevant to a plant based studies and it is time-consuming. For
this reason it is recommended to search in online database only individual peaks using the
peak list, in a similar way than with the module of prediction of molecular formula.

Custom database search

From the Dictionary of Natural Product (DNP), it is possible to export the hits for a given
species or genus or family into a .CSV file (Comma Separated Values).

For the module of identification of MZmine, we need from the DNP the exact mass, the
molecular formula, the chemical name of the compound and an identification code. We
recommend using the CRC code that is the only code that the DNP has for all the molecules.
The CAS number isn’t always given in the DNP.

The DNP exports it with a lot of unnecessary signs of layout, so we need to adapt it on Excel.
The first step is to convert the .CSV file into a normal excel file. One of the possibilities to do
it quickly is to use the Data menu on Excel:
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150127_ppm_Da.xlsx

PEHOHS XLE® 00 I8 % @E & oxE @

#A Home I Layout } Tables ] Charts } SmartArt ‘ Formulas I Data { Review |

Sort & Filter Analysis External Data Sources Tools Group & Outline
A ey ey, DS, i AT - A & Textto Columns 7] E - | *rH . <0 . Show Detail
2-Y- BB §- B3 nle i = =g- B o- |
Sort  Fiter  PivotTable Wnat-lf Refmsh Text Database HTML FileMaker - |2 Consolidate Vaidate 7€ Group  Ungroup Hide Detail

: O O fx|
F I G | H [ I [ J I K I L [ M [ N
2
3
4
5
6
Use the module Text of the External data sources, choose your
.CSV file and follow what it asks.
The .CSV file is converted into this kind of nice file:

) | B

Chemical Name !‘Molecular Formula
2 |<html>Arnebiabinone</html> <htmI>C<sub>30</sub>H<sub>26</sub>0<sub>8</sub></htm
3 |<html>Arnebifuranone</html> <htmI>C<sub>18</sub>H<sub>20</sub>0<sub>5</sub></htm
4 | <htmli>Arnebinol</htmi> <htmI>C<sub>16</sub>H<sub>20</sub>0<sub>2</sub></htm
5 |<html>Arnebinone</html> <html>C<sub>18</sub>H<sub>22</sub>0<sub>4</sub></htm
6 | <htmli>Deacetylshikonofuran A; 11-<i>0</i>-(2-Methylbutanoyl)</htmi> <htmI>C<sub>21</sub>H<sub>26</sub>0<sub>5</sub></htm
7 |<htmi>Deacetylshikonofuran A; 11-<i>0</i>-(3-Methylbutanoyl)</htmi> <htmI>C<sub>21</sub>H<sub>26</sub>0<sub>5</sub></htm

8 | <html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>R</i>)-form</ <htmI>C<sub>16</sub>H<sub>16</sub>0<sub>5</sub></htm
9 | <html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>R</i>)-form, < <htmI>C<sub>18</sub>H<sub>18</sub>0<sub>6</sub></htm
10 |<html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>R</i>)-form, < <htmI>C<sub>19</sub>H<sub>20</sub>0<sub>7</sub></htm
11 |<html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>S</i>)-form</| <htmI>C<sub>16</sub>H<sub>16</sub>0<sub>5</sub></htm
12 |<html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>S</i>)-form, < <htmI>C<sub>18</sub>H<sub>18</sub>0<sub>6</sub></htm
13 |<html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>S</i>)-form, < <htmI>C<sub>21</sub>H<sub>22</sub>0<sub>6</sub></htm
14 |<html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>S</i>)-form, < <htmI>C<sub>23</sub>H<sub>26</sub>0<sub>6</sub></htm
15 | <html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>S</i>)-form, < <htmlI>C<sub>23</sub>H<sub>26</sub>0<sub>8</sub></htm
16 |<html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4-naphthalenedione; (<i>S</i>)-form, < <htmlI>C<sub>21</sub>H<sub>24</sub>0<sub>6</sub></htm
17 <html>5,8-Dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-1,4- naphthalenedlone (<i>S</i>)-form, < <htmI>C<sub>20</sub>H<sub>22</sub>0<sub>6</sub></htm

bnle € O Aibkiidemen: B 14 bidemans A mmtboid 3 naa ' [Ny L S TSR SRR V- S T T DRI T Y ST ST - S S S e

Use the module Replace to remove all the layout signs:

Replace

<html>|
Close

Let it empty! |Replace with:

I Replace

oaa
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Within:  Sheet | Match case Replace All

| Find entire cells conl
Search: By Rows B y

To adapt the excel file to the MZMine module of identification, do these columns (one sheet
for each mode):

1.
2.

3,
4.
5,

ID: CRC code or what you want

m/z: add or remove the exact mass of the proton (1.007825) for negative and
positive analysis

Molecular formula

Chemical name

Retention time: fix it at 0 as we usually don’t know the retention time.

The last step on Excel is to save it into a CSV file.
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The DNP is one source of information. Be careful that the major compound of a species is
maybe only given into the genus of the plant. Depending on the plant, to compile the
molecules that are given in the articles can be useful.

On MZmine, click on Custom database search as shown previously. This window is opened:

® 0 Please set the parameters Choose your .CSV
file
Database file | .0_PuGenus_DatabaseNl.csv | | 1/
If it doesn’t work
Field separator . “— 3 with , try with ;
ID
m/z

Retention time (min)

Field order Formula \ You can change the field
Identity order according to your

.csv file

Ignore first line ™

m/z tolerance 0.004 m/z or 15 ppm

Retention time tolerance [60.0 ‘ | absolute (min) |/ Fix the duration of
the run.

| OK | | Cancel | | Help |

The results of the search are written in the peak lists on the identification column.

[ ] [ ] 140411_JH_TCM_P_NEGO1.CDF filtered chromatograms deconvoluted deisotoped
1D l Tz Avelrage RT | Identity Peak shape } 140t:‘ll;g_]h}:_TCTA_P_N:rCe(;LC...\
100 439.0773 0.9 i 4.8E2 3.5E3
10 187.0264 12 l 1.0E2 6.3E1
102 445.1204 0.9 5,7-Dihydroxy-4" i 7-0-7-D-G l 4.3E2 1.263
103 445.1143 43 8-C-Gl 34" 7-tril i : 3'-Me ether l 8.6E3 3.4E4
105 447.0931 4.0 31478 i 8-0-7-D-Gluc i l 2.4E2 8.0E2
107 457.1115 6.3 Puerarin; 6"-0-Ac ‘ 5.0E2 1.9€3
108 457.1112 7.2 Puerarin; 6"-0-Ac ‘ 2.4E2 6.8E2
109 459.1273 6.1 Puerol A; 2"-0-7-D-Glucopyranoside | 2.762 8.262
110 461.1045 4.9 45,7-Trihydroxy-6 7-0-2-D-G ] 7.9€3 3.3E4

115.0046 09 ‘ 1.7€2 5.2E2

Check on the found identity of each peak if several possibility are given, as a m/z can
coincide with different compounds:

oaa
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in Switzerland
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20 140411_JH_TCM_P_NEGO1.CDF filtered chromatograms deconvoluted deisotoped
| Average | . | 140411 JH_TCM_P_NEGO1.C...|
ID Identi Peak shape ~ = ==
| m/z | RT | ty Pe = ™ Height | Area
100 439.0773 0.9 | 4.8E2 3.5E3
10 187.0264 1.2 | 1.0E2 6.3E1
102 445.1204 0.9 5,7-Dihydroxy-4'-methoxyisoflavone; 7-0-?-D-Glucopyranoside I 4.3E2 1.2E3
103 445.1143 43 8-C-Gluc 1-3'4', 7-trihydroxyi 3'-Me ether l 8.6E3 3.4E4
105 447.0931 4.0 3'4',7,8-Tetrahydroxyisoflavone; 8-0-?-D-Glucopyranoside l 2.4E2 8.0E2
107 457.1115 6.3 Puerarin; 6"-0-Ac | 5.0E2 1.9E3
108 457.1112 7.2 Puerarin; 6"-0-Ac | 2.4E2 6.8E2
109 459.1273 6.1 3'4',7,8-Tetrahydroxyisoflavone; 3-Me ether, 8-0-?-D-glucopyranoside I 2.7E2 8.2E2
Alopecuroides A
1 115.0046 09 Remove I 1.7E2 5.262
Edit
n 1890757 51 | 582 2268
113 465.1291 2.1 | 1.2E2 3362

You can edit each possibility to find the information contained in the .csv file.
A crosscheck of the hit with the Predict molecular formula is recommended.

oaa
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On the menu of identification, click on Adduct search:
@) O Please set the parameters

A

RT tolerance 0.1 absolute (min) +

[M+Na-H) 21.9825 m/z
[M+K-H) 37.9559 m/z
[M+Mg-2H] 21.9694 m/z
[M+NH3) 17.0265 m/z

Adducts [M+H3PO4) 97.9769 m/z
[M+H2504) 97.9674 m/z
[M+H2CO3) 62.0004 m/z
[(Deuterium)]glycerol 5.0000 m/z
m/z+NH3 17.0260 m/z

m/z tolerance 0.004 m/z or 15

Max relative adduct peak height 100.0 | %

OK Cancel Help

By default, MZmine doesn’t have a lot of adducts. As for the custom database search, it is
possible to import from a .CSV file a list of adducts and then to choose them according of the
mode (positive or negative) of your analysis. Be careful that MZmine searches for adduct of
the m/z and not of the entire formula, as it is usually given in the article.

To have a list of adducts, see this website where an excel sheet contains the main observed

adduct:

http://fiehnlab.ucdavis.edu/staff/kind/Metabolomics/MS-Adduct-Calculator/

Don’t forget that MZmine compares the mass difference between m/z feature and not from

the entire formula.

All
Clear
Add...
Import...
Export...

Reset




