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Answers to mass calculation question

Reduce the problem - C;;H,,0; + C;H,,0, — H,0 = C,,H,,0,,

Download MZmine 2.53

* Go to http://mzmine.github.io/
* Download

* Unzip the file and move the folder into
Applications
* There are three starting methods
* Linux - startMZmine_Linux.sh

* Mac - startMZmine_MacOSX.command
* Windows - startMZmine_Windows.bat

* Double click to start the program
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Starting point for MZmine

Name ~  Date Modified Size Kind

» [ conf Dec 28, 2017, 12:21 AM — Folder

» [ icons Dec 14, 2016, 12:33 AM == Folder

» [ lib Dec 27, 2017, 10:34 PM -- Folder
= manual.pdf Dec 14, 2016, 12:33 AM 653 KB PDF Document

startMZmine_Linux.sh Nov 7, 2017, 10:20 PM 3KB Shell Script

a startMZmine_MacOSX.command Nov 7, 2017, 10:21 PM 4 KB Termin...|l script
M startMZmine_Windows.bat Nov 14, 2017, 11:03 PM 5 KB Document

You will see Terminal open and the program load. Then Java will take over.

M startMZmi Open

BTN & Terminal (default

Move to Trash App Store...

Get Info L

Rename

Compress “startMZmine-macOS"
Duplicate

Make Alias

Quick Look “startMZmine-macQ0S”
Share »
Quick Actions »

Copy "“startMZmine-mac0OS”

Import from iPhone or iPad >
Use Groups
Sort By B

Show View Options
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eoee MZmine 2.53: New project
| Raw data files ;[: Feature lists

lasks in progress...

Item Priority Status % done

Welcome to MZmine 2! ©2350MB free

9
Starting off
& MZmine 2 Project Raw data methods Peak list methods Visualization Windows Help
[ X N ) f MZmine 2.20: New project
|\ Raw data files [t Peak lists
Click on Raw data methods and then select "raw data input" from the drop down box
Note the MZmine version number in 2021 is 2:53

10
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[ Tollefsbol G4thruG6_neg < Q

Name Size v Kind Date Modified

[ Neg_G4.mzXML 1.63 GB TextEdit Today at 6:53 PM

B Neg_G5.mzxMmL 1.6GB  TextEdit Today at 6:55 PM

B Neg_Ca.mzXML 1.6 GB TextEdit Today at 7:00 PM

Neg_C5.mzXML 1.562 GB TextEdit Today at 7:00 PM
i}
B Neg_GB.mzXML 1.48 GB TextEdit Today at 6:56 PM

B Neg_C6.mzXML 1.44 GB  TextEdit Today at 6:59 PM

1/29/2021

Cancel

This is where the files are on my Mac. The highlighted ones

are loaded by pressing <Open>.
11

Showing uploading process
fasks in progress...
Item Priority Status % done
Opening file /Users/stephenbarnes/Desktop/Tollefsbol G4thruG6_neg/Neg_G4.m... NORMAL PROCESSING = 13%
Dpening file /Users/stephenbarnes/Desktop/Tollefsbol G4thruG6_neg/Neg_G5.m... NORMAL PROCESSING o 14%
Opening file /Users/stephenbarnes/Desktop/Tollefsbol G4thruG6_neg/Neg_C4.m... NORMAL PROCESSING == 13%
Dpening file /Users/stephenbarnes/Desktop/Tollefsbol G4thruG6_neg/Neg_C5.m... NORMAL PROCESSING cm— 19%
Opening file /Users/stephenbarnes /Desktop/Tollefsbol G4thruG6_neg/Neg_G6.m... NORMAL WAITING 0%
Opening file /Users/stephenbarnes/Desktop/Tollefsbol G4thruG6_neg/Neg_C6.m... NORMAL WAITING 0%
[10:30:45 PM]: Started parsing file /Users/stephenbarnes/Desktop/Tollefsbol G4thruG6_neg/Neg_C5.mzXML ®2205MB free
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Files are now loaded

A Raw data files
R Neo C5.mzXML |\ Raw data files
= . —cs- o, » = Neg_C4.mzXML
g o Sl » = Neg_C5.mzXML
L Neg_C4.mzXML b = Neg_C6.mzXML
L Neg_G4.mzXML » = Neg_G4.mzXML
g Neg_G6.mzXML » = Neg_G5.mzXML
S Neg C6.mzXML > = Neg_G6.mzXML
Highlight the files Re-order the files

¥ = Neg_C4.mzXML
|Lu1 #1 @0.00 Ms1 p - c t t f th I f-l |1 #1476 @11.15 MS1p -
e ontent of the .mzxml files TR
@.! -
L #3 - 0008:] |L1 #1478 @11.16 Ms2 (465.0407) ¢ -
@u.! -
It #4 C-‘O 03 Ms1 ’ |L1 #1479 @11.16 Ms2 (495.0840) p -
@0. -
L1 #5 @0.04 Ms2 ::50 9988) ¢ |L1 #1480 @11.16 MS2 (617.1915) p -
Lt #6 @0.05 Ms2 (88.9902) |l1 #1481 @11.17 MS2 (628.1844) p -
@0, p-
1 #7 20.05 MS2 (306.9227) |lt #1482 @11.17 MS2 (643.1299) p -
@0.! -
|l #8 e TG ’ |lu1 #1483 @11.17 MS2 (644.1426) p -
@o0. z
Lt #9 :0 07 M52 ;O 9975) |l #1484 @11.17 MS2 (696.1163) p -
@u.! . c=-
|1 #10 @0.07 M52 (75.0113) |lu1 #1485 @11.17 M2 (835.2502) ¢ -
0. : =
= ¥ |l #1486 @11.17 Ms2 (867.2271) ¢ -
it #11 @0.08 Ms2 (118.9992) p -
ll,1 #12 @0.08 MS2 (306.9257) p MS1 data |l1 #1487 @11.18 MS2 (876.1704) ¢ -
s : ) - . -
|t #13 @009 Ms1p- Blue files > || #1488 @11.18 MS1p -
i |L1 #1489 @11.19 Ms2 (427.2353) ¢ -
|t #14 @0.10 MS2 (75.0124) p -
L1 #15 @0.11 MS2 (220.9410) p / |l1 #1450 @11.20 Ms2 (724.3263) p -
o ‘ _— #1491 @11.21 MS1 p -
|1 #16 @0.12 MS1p - _— [t
_— #1492 @11.22 MS2 (180.9720) p -
|l #17 @0.12 MS1p - \ MSMS _— by s :
ll,j #18@0.13 MS1 p - Red files |ls #1493 @11.23 Ms2 (200.9856) p -
; ednies T~ |lu1 #1494 @11.23 MS2 (665.1096) p -
|1 #19@0.13 Ms1p - ~_
|1 #20 @0.14 Ms1 — |1 #1495 @11.24 MS1p -
3 p-
L1 #21 @0.14 Ms1 \‘Uu #1496 @11.24 MS2 (68.9991) c -
Ly #22 (‘0.15 MS1 i |l #1497 @11.25 MS2 (96.9626) p -
@0. p-
|L1 #23 @0.16 Ms1 |lg #1498 @11.25 MS2 (200.9865) p -
Lt #24 @0'15 MS1 ’ Lt #1499 @11.25 MS2 (252.9790) p -
Ly #25 @0'” MS1 b |l1 #1500 @11.25 Ms2 (425.2049) p -
5 p-
|l1 #1501 @11.26 MS2 (502.1659) ¢ -
Lt #26 @0.17 MS1p -
|l1 #1502 @11.26 Ms2 (608.3047) p -
Lt #27 @0.18 MS1p -
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MS1 TOF spectrum of ions eluting at 13.45 min

Neg_G4.mzXML#2195 @13.45 M51 p -, base peak: 525.0298 m/z (1.4E5)

Scan definition: Full

525.0298
1.4E5 g
1.3E5
1.2E5
1185 E CeHgO¢ = 6x 12 + 8 x 1.007825 + 6 x 15.9949
1.0E5 o
=176.032
9.0E4 A=176.0273
£ 5064
£
S 7.0E4
S
6.0E4
5.0E4
4.0E4 .
3.0E4 273.0906 >"
2.0E4 349.0025
1.0E4 212.0023 |
0‘050 921 1130252 N N . ) 574.4953 754,n7m799-‘129‘ 864.1152 5461925  993.16
’ 100.0000 200.0000 300.0000 400.0000 500.0000 600.0000 700.0000 800.0000 900.0000 1000.0C
m/z
15
Visualization toolbar
@ MzZmine2.53 Project Raw datamethods Feature list methods J7ETCIFZ(:M Tools Windows
(X X ) TIC/XIC visualizer
J Raw data files ~ Spectra visualizer
R Neg_Cd.mzXML 20 visualizer
=Y Neg_C5.mzxML 3D r _
OIS Neg_C6.mzXML MS/MS visualizer
S Neg_G4.mzXML Neutral loss visualizer
S Neg_GS.mzXML m/z scan histogram
> Neg_G6.mzXML Diagnostic fragmentation filtering
Scatter plot
Histogram plot
Peak intensity plot
Kendrick mass plot
Van Krevelen Diagram
We'll start by selecting "3D visualizer" — this allows us to look at all the data
16
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17
Selecting all the data

[ ) @ Please set the parameters
Raw data files 6 selected As selected in main window <]

Retention time: 0.00 - 25.00 min.
Scans MS level: 1 Set filters Clear filters

Polarity: -
m/z 50.0000 - 1000.0000 Auto range From mass From formula

Add
Features Remove
Retention time resolution 500
m/z resolution 500
OK Cancel Help
We'll select the file to open next. The 3D visualizer allows all to be examined.
18
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Setting 3D-parameters

Please set the parameters

Scan number | =

Base Filtering Integer

Retention time 0.00 - 25.00 min. Auto range

MS level

Scan definition

Polarity

Spectrum type Any | )

0K Cancel

19
Ready to view the 3D-plot
@ [ ] Please set the parameters
Raw data files 6 selected As selected in main window | <)
Retention time: 0.00 - 25.00 min.
Scans MS level: 1 Set filters Clear filters
Polarity: -
m/z 50.0000 - 1000.0000 Auto range From mass From formula
Add
Features Remove
Retention time resolution 500
m/z resolution 500
OK Cancel Help
20
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Genistein — red, orange,yellow
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Control sample 3D-look
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Resetting the parameters

[ BeN |

Scan number
Retention time
MS level

Scan definition
Polarity

Spectrum type

5.00

Any

OK

Please set the parameters

- |25.00

[ <>

Cancel

Auto range

25
Total ion current
# MZmine2.53 Project Raw datamethods Feature list methods Visualization Tools Windows
(XX __TIC/XIC visualizer |
|\ Raw data files ~ Spectra visualizer
S Neg_C4.mzXML 2D visualizer
S Neg_C5.mzXML 3D visualizer
IS Neg_C6.mzXML MS/MS visualizer
S Neg_G4.mzXML Neutral loss visualizer
g Neg_GS5.mzXML m/z scan histogram
g Neg_G6.m2XML Diagnostic fragmentation filtering
Scatter plot
Histogram plot
Peak intensity plot
Kendrick mass plot
Van Krevelen Diagram
26
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Setting the parameters

® 0 Please set the parameters

Scan number -

Base Filtering Integer

Retention time 5 = 121 min. Auto range

MS level 1
Scan definition
Polarity - [T

Spectrum type Any <)

OK Cancel

27
Ready to view the total ion current
[ ] [ ] Please set the parameters
Raw data files 6 selected As selected in main window L”J
Retention time: 5.00 - 21.00 min.
Scans MS level: 1 Set filters Clear filters
Polarity: -
Plot type Base peak intensity <]
m/z S0 - 1000 Auto range From mass From formula
All
Peaks Clear
OK Cancel Help
28
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TIC of all ions from m/z 50-1000

2.4E5
2265
2.065 Control C4
=E 1885 283.0834
g 1665
E 1.4E5 411.1239 144.0478
iuss
1.085 361.2015
B.0E4 273.0091 443.1747
6.0E4
429.0483
4.0E4
2084 88.9904 173.0095 382.0989
0.0E0
500 600 700 800 9.00 1000 1100 1200 1300 1400 1500 1600 17.00 18.00 19.00 20.00 21.0C
Retention time
2.6€5
2.4€5
2.265 Genistein G6
£ 2,065
2 1.865 427.1811
£ 1665
¥ 1.4E5
1.265 4111271 283.0833
g 1088
@ 8.0E4 178.0521 361.2043
6.0E4
4064 429.0503
2.084 88.9906 382.1006 ‘
0.0E0
500 600 700 800 9.00 10.00 11.00 1200 13.00 14.00 1500 16.00 17.00 18.00 19.00 20.00  21.0
Retention time
29
o
TIC m/z 50-1000 C4/G6 comparison
201.0243
2.6E5
2.4E5 - 427.1790
- i ——
2265 New ions
2.0E5 \
Z \ 297.1002
% 1.8E5 \ hs11
5 233.0334\
+ 1.6E5 \
. \
x 1.4E5 411.1239 \
g, 1,265
& 1.085
o 361.2015
8.0E4 178.0521
6.0E4
429.0483
4.0E4
2.0e4 88.9906 173.0095 382.0989 J
0.0E0 — L
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.0C
Retention time
— Neg_C4.mzXML — Neg_G6.mzXML
To get this, highlight the files you want to compare, before invoking the XIC module
30
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Let's calculate the mass of genistein [M-H]-

* The empirical formula of genistein is C;;H,,0;
* If you open the mass calculator Excel file

A B C D E F
C H N 0
Name Empirical formula 12.000000000 1.007825032 14.003074004 15.9949146
hexanol C6H140 6 14 0 1
glucose C6H1206 6 12 6
genistein C15H1005 15 10 5
mMw [M+H]+ [M-H])-

102.104469 103.111745 101.097193
180.063391 181.070668 179.056115
270.052826 271.060103 265.04555

31
lons of genistein and its conjugates
Empirical
formula
Genistein C1sH160s 270.05282 269.04557
Genistein sulfate Cy5H1008S 350.00963 349.00238
Genistein f3-
clucuronide C,,H;40,, 446.08490 445.07765
Genistein f- CyrH1g01eS 526.04172 525.03444
glucuronide/sulfate 2Ll ) ’
32
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Setting the mass window

ass ___TIC/XIC visualizer )
LA Raw data files ~ Spectra visualizer ]
S Neg_C1.mzXML 2D visualizer
> & 3D visualizer
MS/MS visualizer

Neutral loss visualizer
m/z scan histogram

Scatter plot
Histogram plot

Peak intensity plot
Kendrick mass plot
Van Krevelen Diagram

33
L] L]
Setting the mass window
0 Please set the parameters
Formula C21H18011
lonization type | [M-H]- B
Charge 1
m/z tolerance 0.002 m/z or 5.0 ppm
OK Cancel
34

17



Finished the setup to find GenGIcA

® @ Please set the parameters
Raw data files 2 selected Specific raw data files ﬂ
Retention time: 5.00 - 21.00 min.
Scans MS level: 1 Set filters Clear filters
Polarity: -
Plot type Base peak intensity | < |
m/z 445.0743 - 445,0788 Auto range From mass From formula
All
Peaks Clear
OK Cancel Help
35
XIC of m/z 445.0788
XIC (base peak), m/z: 445.0743 - 445.0788
9.0E4 445.0786
8.5E4
8.0E4
7.5E4
7.0E4
E 6.5E4
E 6.0E4
g 5.5E4
E 5.0E4
= 4.5E4
E_ 4.0E4
5 3.5E4
@ 3.0E4
2.5E4
2.0E4
1.5E4
1.0E4
445.0778
5.0E3 445.0759 445.0759 445,0788
0.0E0
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.0C
Retention time
— Neg_C4.mzXML — Neg_G6.mzXML
36
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2D-plot for GENGIcA

Please set the parameters

Raw data files 2 selected Specific raw data files <)
Retention time: 5.00 - 21.00 min.
Scans MS level: 1 Set filters Clear filters
Polarity: -
Plot type Base peak intensity [ |
m/z 445.0743 445.0788 Auto range From mass From formula
All
Peaks Clear
OK Cancel Help
37
445.2000
445.1900
445.1800
445.1700
445.1600
445.1500
445.1400
445.1300
4451200 . i
Note that not only is a peak spread out as it
" . elutes with respect to time, but it is also
gl spread out with respect to mass analysis.
445.0900 The edges in the vertical (mass) direction
445.0800 ', are about 40 mDa wide. This is the profile
o o version. The weighted average of the peak
— is called the centroid. Depending on the
instrument, the saved data output may be
445.0500 . . N
in profile or centroid mode. The latter are
Ra e much smaller datasets.
445.0300
445.0200
445.0100
445.0000
13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 18.50
Retention time
38
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Getting MS/MS data

Select TIC/XIC and reset the parameters

®00 Please set the parameters

Scan number =

Retention time  5.00 - 25.00 min.  Auto range

MS level 2 < bty eI
Scan definition
Polarity - | <]

Spectrum type Any [ ]

OK Cancel Help

39

® @® Please set the parameters

Raw data files 2 selected As selected in main window T
Retention time: 5.00 - 25.00 min.

Scans MS level: 2 Set filters Clear filters
Polarity: -

Plot type Base peak intensity <

m/z 445.0757 - 445.0803 Auto range From mass From formula

All
Peaks Clear
OK Cancel Help
40
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9.0E2

8.0E2

7.0E2

Base peak intensity

w B (4] o
o o o o
m m m m
N~ N N N

2.0E2

1.0E2

0.0E0

MSMS spectra captured of m/z 445.077

445.0788

4450755

445,

445.0752

445.0785

445.0788
o K

445.0745

6.00

7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

Retention time

18.00

— Neg_C4.mzXML — Neg_C6.mzXML

19.00  20.00

21.0C

41

Where MSMS for m/z 445.079 were recorded (1)

Neg_G6.mzXML#1714 @12.55 MS2 (621.1096) p -, base peak: 269.0430 m/z (L.7E3)

Scan definition: Full

1.7E3
1.6E3
1.5E3
1.4E3
1.3E3
1.2E3
1.1E3
1.0E3
9.0E2
8.0E2
7.0E2
6.0E2
5.0E2
4.0E2
3.0E2
2.0E2
1.0E2
0.0EQ - 'k

Intensity

113.0220

Lo Ay

269.0430

This is a diglucuronide of genistein

AN 621.1096 — 445.0752 — 176.0344

© 450752

175.0243

1 678.0320

839.4

100.0000

150.0000

200.0000 250.0000 300.0000 350.0000 400.0000 450.0000 500.0000 550.0000 600.0000 650.0000 700.0000

m/fz

750.0000 800.0000

42
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Where MSMS for m/z 445.079 were recorded (2)

Neg_G6.mzXML#2134 @14.30 MS2 (525.0343) p -, base peak: 269.0433 m/z (7.4E2)
Scan definition: Full

7.5€2
7.0E2
6.5E2
6.0E2
5.5E2
5.0E2
Z4se
5 4.02
E 3.5E2
3.062
2.5E2
2.082
1.5€2
1.0E2
5.0E1

59.0146

269.0433

Genistein-B-glucuronide-sulfate

175.0227
R P (T L " "

-—

A =79.9521

A=176.0351

I

445.0784

A =79.9691

A=176.0521
Y §

348.9954
le

>

525.0475

0.0E0

100.0000 150.0000 200.0000 250.0000

300.0000

350.0000 400.0000 450.0000 500.0000

550.0000

600.01

43

Where MSMS for m/z 445.079 were recorded (3)

Neg_G6.mzXML#2477 @15.55 M52 (668.1195) p -, base peak: 269.0459 m/z (3.4E3)
Scan definition: Full

0.0E0

r's 175.0229
113.0224

B85.0274 157.0144 ST
bl L L L »

269.0459

Genistein -glucuronide

445.0817

A =176.0352

412.0372

L

50.0000

100.0000 150.0000 200.0000

250.0000

300.0000 350.0000 400.0000

450.0000

500.0!

44
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9.0E3

8.0E3

7.0E3

o
o
m
w

5.0E3

4.0E3

Base peak intensity

W
o
m
w

2.0E3

1.0E3

0.0E0

5.00

XIC of m/z 525.033

genistein B-glucuronide/sulfate

XIC (base peak), m/z: 525.0307 - 525.0360

525.0330

Two isomers?

Red trace is G6, blue trace is C4

5250835

525.0310 rL,\ 525.0333 525.0342
sk oy A Aok Sl aall

7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 1500 16.00 17.00 18.00 19.00
Retention time

45

Another way to get MSMS spectra
Select MSMS visualizer

Please set the parameters

Raw data files Neg_GC6.mzXML Specific raw data files w

Retention time 12 - 18 min.  Auto range

525.0307 - 525.0360 Auto range From mass From formula
Total intensity in MS/MS scan |4

All data points w

Min. MS/MS peak intensity 10

OK Cancel Help

46
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530.0000
529.5000
529.0000
o
x| FOUr items detected by MSMS of m/z 525.03
528.0000
527.5000
527.0000
526.5000
526.0000
N
2 525.5000
£
2 525.0000 i b
5
3
& 5245000
524.0000
523.5000 #
—— #1 for MSMS
522.5000
522.0000
521.5000
521.0000
520.5000
520.0000 /|
12.00 12.20 12.40 12.60 12.80 13.00 13.20 13.40 13.60 13.80 14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40 15.60 15.80 16.00
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