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= MSChromSearch Librany Manager

Library Search | Library Match Matris ] Add Chromatogram
Find thiz =Calibur file in bran Search options
|C: e aliburt Bibliothek\Brandlegung D5LA 005, rauw Birowse Window width: 0,25
Sample narme: M3 matching v
Mumber of peaks: 28 RT matching [+
Library folder: Area¥ matching |
C:caliburBibliothek \Brandlegung!, Save hit list Height® matching |
Al rultiple matching [
Search | Prnthitst | weighting [aes <]
Hit lizt
5. Mame File: | Foward I | nPeaks For... | Reverse | nPeaks Re... | =~
Mitro-Uriv.erdiinner Difa 106LM005,r... 1.000 28,28 1.000 28428
Mitra-Univ Yrediinnung Diifa 10BIm00Z ra.. 0.934 2728 0972 27431
Mitro-Universalverdinner Diifa 105LM002r... 0978 2528 0.9a3 2827
Mitro-Universalverdunner Dufa 105LM003r... 0,978 2528 0.930 25/26
Mitro-Uriver. Aerdinner Dufa 106LM007 .. 0957 21728 0977 21422
Mitro-Universalerdunnung FTL Handel  108Im004.ra.. 0.956 2h/28 0.738 20/47
Spezialbenzin Diifa 108KWO07 ... 0926 2328 0951 23426
Reinigungsverdiinner Laborflazche 10BIm003.ra.. 0926 20028 0.875 20435
Universal Werdiinner Globus -Baurnarkt 109m013ra.. 0925 2528 0.752 25/E1
Universal-werdiinnung <MF Markant 109Im003ra.,. 0,922 2528 0.799 25/46
Mitro-Univ.erdunn.Ergiebig FTL Handel  109Im004.ra...  0.910 23428 0712 23/48
Mitro-Universalverdunner Diarnant 108Im005.ra... 0.891 21/28 0.695 21/40
Mitro-Umiv Yerd.-E rgiebig FLT Handel A02im005.ra... 0873 19428 0542 19446 Z
Blitrrd Leivare =l e vinae Mise e ANTIeeOC r= 0OT0 17490 n 7o 174797
Ok | Cancel Help

Figure 1: Overview of the software.

Software for automatic chromatogram comparison

Recognizing chromatograms When comparing GC/MS chromatograms in
order to find matches or differences be-
tween separate analyses the user has to
compare single measuring points, addition-
ally to the TIC. If this is done manually by
the user, it becomes a very time-consuming
and cumbersome task evaluate every single
The result of whether two chromatograms peak. That way, a comparison of a chroma-

l_'ese?mble each other or not is aIw§ys sub- togram with a database which consists of
jective and user-dependent. There is no nu- several hundreds of chromatograms is al-
meric or even limit value for the match of most impossible.

chromatograms as for example similar to
the libraries of mass spectra.

A frequent task in chromatographic analyt-
ics is to compare chromatograms with each
other. Commonly, this is done visually, sup-
ported by diverse tools of evaluation sys-
tems, e.g. overlay functions.

PI MSChromSearch — Status: August 2017 Page2/8
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Here, MSChromSearch comes into play.
The software allows the user to automati-
cally compare a chromatogram with a data
base of chromatograms. In the process, the
user defines if mass spectra, retention
times or intensities should be used as com-
parison criteria. Certainly, any desired com-
bination of these parameters may be cho-
sen as a basis for comparison. The drift of
retention times as a results of an aging col-
umn or changing hardware etc. can be
compensated by determining and consider-
ing retention indices.

The first step when using MSChromSearch
is the analysis of the chromatograms to be
compared with the help of an evaluation
method of the data system. Thereby, peak
and spectra information are obtained. The
data system Xcalibur® for example creates
these data using a Processing Method. Dur-
ing that method all chromatographic peaks
are determined and stored in a file, to-
gether with the corresponding data such as
retention time, mass spectrum and normal-
ized intensity.

i Processing Setup - Qual - Identification - Chrom Search Bibliotheksaufbau. pmd (Int Std)

Ele Wiew Zoom Options GoTo Help
0| (Qd S| 4] 8[8]2 »w|ofd| 2
Identification l Spectrum Enhancement ] Library Search Options ] Library Search Constraints
. Detectar ICIS Peak Integration Limnit peaks
Type: (M5 ~| Peak Detect: |ICIS hd Smoothing points: ’—? Min Select top peaks
’7 [~ Enatle
Bu=n B azeline window: [40 -
Filter: |+ c Full s j Area noise factor: |9 r
Trace |TIC j - | J Peak roise factor: 10 Wax
| I Constrain peak width Rel peak height threshold
Selected retention time window & Bt
. % of hi :
F— Range [minl: [0.00:99.00 of highest peak: |1
‘% | | Save Az Default Advanced Help |
Programs
i 01.03.2000 05:45:00 Spezial Yerdunnung Stisnes Pro
Cosverted from C:\DatentT empiBrandl, 16093r012.dDatsmz
RT:470- 1042 Shi: 7% = 128.00 (o
L 100
RT.7.40 5.33E8 ¥
230 TICF:vc c 80
5 RT:7.19 Fulms M5 || =
EE0 ICISB0gartiz || 5 60
2 RT: 672 RT:5.10 kS
PR ¢ 40
520 . & 20 s1.00 102.00
« so3 s3s  RTiezn PUEEE| ) ol bl "L8%% 574 991 953 agn 1032
L o o o B o L AL O AL e e e e e o
5.0 5.5 6.0 6.5 70 75 5.0 8.5 a0 8.5 100 50 100 150 =200 250
Time (min) miz
Ready NOT SAYED
Figure 2: Processing Method by Xcalibur® for the analysis of chromatograms.
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During the search, MSChromSearch com-
pares these data with the corresponding
data of chromatograms from the data base
and calculates a fit value. The fit value in-
dicates how well the searched chromato-
grams fits to the chromatograms in the
data base. MSChromSearch generates a
ranking in which the chromatograms from
the data base are sorted by their degree of
matching.

Of course, the list may be printed out or
exported to a *.csv file which may be read
directly using Excel. The user may click
right to open the sample and the library
chromatogram in the associated data sys-
tem, e.g. Qual Browser by Xcalibur®, and
process the data further.

By creating a comparative matrix or an
overview table, the analysis of differences
between a sample chromatogram and a li-
brary chromatogram is possible as well. In
both the chromatogram comparison is per-
formed peak by peak and thus allows for
conclusions regarding the similarity of sin-
gle peaks. To simplify the comparison, dif-
ferences between single chromatograms
are visualized by a figure or table.

[ Qual Browser - Chromsearch-12, Chromsearch-13 - [Chromsearch-13.raw] =& x|
Fle Edit VYiew Display Grid Actions Tools Window Help —18 x|
"
|B(2| 8 B(E|o| | [®[5|0]¢[sfz Bl rlwl=la =5T(=| mlalele]| @ ZE 85| e olao|F 2|
Cxcalibunt, \Chromsearch-12 5472007 5:34:32 AM Zacapa Centenario, 15 Jahre
2 mL Headspace-Injektion, 30 min Inkubation bei 60°C
RT 0.00-654 1
ML
4 204E9
1 TCF. MS
?5’, 1gg 182 a7 Chromsearch h.
L 0 2
2 298
§m—'
@ 4
=
= 5
= 5
T 227
p] 008 035 087 071 : 259 305 346 366 387 422 447 A8 457 516 A48 572 5BE 68
ML
2.04E8
] TICF. MS
15 159 182 Chromssar h
] 39 272 2
1 298
10
5
1008 035 057 071 27 253 305 346 386 387 422 447 480 4505 548 572 5% 528
L e i e s o o e e e S R B e e e e e e LA B e e e e L e e L s e s o e e
kil 0s 1.0 15 20 25 30 35 40 45 50 55 6.0 65
Time (min)
Chromsearch-12 #1790 RT. 597 AV 1 NL 7.G4E5 =3
T + ¢ Full ms [ 30.00-250.00]
3
1004 7+
a0
102.97
B0
70
3
e
& 60 4499
2
2
50
< 4397 7496
z
T 40 43,00 || 46.97
] i
2 £9.00 116.03
a0
39.94 57.00
- 59.02
149.01
10 <am AL TR 13200
Wy | =22 |, |2 I e L e L o e T r
O e e e e R e b B e e e bttt e e e et e e e e e e e e e
a0 40 50 60 70 80 90 00 10 120 130 140 180 180 170 180 10 200 210 220 290 240 280 |
miz
[ Mo

Figure 3: Overlay function in the Qual Browser by Xcalibur®.
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File Print Extras ?

Library Search | td atch b atrix I Add Chromatogram I Owverlay Plot I Chrornatogram katch I

Browze |

Unknown chramatogram file ko search in library:

C:MAcahburtBibliothek S pintuosent Chromsearch-12, Rk

— Search options
M5 matching v
FT matching [
SCalibur Version 1.2 - 1.4 Rl matching [
Area matching [
Heighti matching [

| Save hit lizt |
Search Subfolders [

Search | Print hit izt | ﬁl n| advanced |
Hit list

Sample name: Zarcapa Centenario, 15 Jahre
Mumber of peaks: 29

Library folder;
C:Mecaliburt\Bibliothek S pirituosen’,

5. Mame | File | Fow..{ll nPeakzF... | Few... | rPeaks .. | -
Zacapa Centenano, 15 Jahre Chromsearch-12.raw. ChromLibE ntry 1.000  23/29 1.000  25/29

Facapa Centenario, 23 Jahre Chromsearch-13.raw. ChromLibE ntry 0783 2829 0676  28/34

Haszebrink Chromsearch-16.raw. ChromLiIbE ntiy 07e0 23/29 0EB40  25/34

Antico Rovere, 3.Jahre Chromzearch-14.raw. ChromLibE nty 072y 2929 0514 25/

Kirschwaszer Chromzearch-20.raw. ChromLiIbE ntiy 0720 29/29 0464  239/45

Laphroaig, 10 Jahre Chromzearch-02. raw. ChromLibE nty oyoe 2929 0856 29/37 b
Tarndhu, 17 Jahre Chromzearch-05.raw, ChromLibE nty Q700 29/29 0E1s  29/33

Macallan, 12 Jahre Chromzearch-03.1aw. ChromLibE nimny QB3 29/29 0560 29736

Habbel Chromzearch-18.raw. ChromLibE ntry QE82 26429 0ea2 26729

La Pouyade Chromsearch-06.raw. ChromLiIbE ntiy QEEZ  23/29 0048 25/

Calé Oriental Chromzearch-29.raw. ChromLibE nty 0E43  28/29 0496  28/38

Tamnavulin, 1933 Chromsearch-04.raw. ChromLiIbE ntiy 0E47 28729 0437 28243

Johnn ' alker Black Label, 12 Jahre  Chromzearch-17 1aw. ChromLibE ni 0E3E  29/29 0558 29/33
Granatapfelschnaps Chromzearch-32.raw, ChromLibE nty 0E3T 28/29 0469  28/39 LI

Ok, I Cancel | Help |

Figure 4: Hitlist by MSChromSearch.

The comparison using MSChromSearch can
be performed fully automated after every
chromatographical run, provided that the
data system permits opening programs.
Then, no action by the user is required. The
results are automatically saved and/or
printed out.

PI MSChromSearch — Status: August 2017

Components, that should have no influence
on the search results (e.g. derivatization
agents, septum peaks etc.) may be defined
within the search options using their spec-
tra and thereby excluded from the run. Itis
also possible to restrict the search to cer-
tain substances, defined by their mass
spectra.

Page5/ 8



Product Information /
S ' Axel Semrau®
MSChromSearch e

£ MSChromSearch

File Print Extras 7
Library Search ] b atch b atrix ] Add Chromatogram ] Owerlay Plat ] Chromatogram Match  Peak Match Table l
Compare two chromatograms Compare options
5 _ - 1S matching v
this |C:'\Dokumente und Einztellungentthomasb D esktophFrieslandF oods\ FCOFOT01_1.t Browse = n .
RT matching v
ather |E:\D0kumente und Einztellungenithomasb D esktophFrieslandF oods  FCOFOT01_2 Browse Rl matching T
- Areamatching [
[ Bl Feak Wiatch Table ] LSV -Export advanced e
Peak Match Table
Peak num [this] | RT [this) | duea (this] | Peak num [other) | AT [other] | Areafother] | AT match | WS Match | Match val.. |
1 1.15 112744795 1 1.15 57811352 1.000 0910 0910
2 1.37 11500901 3 1.40 113971235 0.980 0.003 0.003
3 1.37 33908798 2 1.35 18321032 04995 0.253 0.251
4 1.50 18722159 4 1.48 9223459 0495 0732 0728
B 1.75 11574431 & 1.73 84731 0495 n.azz2 naa
7 1.92 39074837 6 1.92 28585513 1.000 0.904 0.904
8 1.95 46879938 7 1.95 36143529 1.000 0.627 0EZ7
9 207 14716206 8 2.07 10808547 1.000 0.983 0933
10 208 120920491 9 2.08 116742010 1.000 0.995 0.995
14 230 54417070 10 230 44427621 1.000 0.730 0.730
15 250 23584871 M 250 14485884 1.000 0.438 0438
16 270 17474438 12 268 10109324 049395 0.977 04972
17 417 40254736 16 3E3 11666113 0.005 0.265 0.0m
18 4.70 35437997 17 5.20 18996873 0.010 0522 0.005
5 1.52 26106721 - . .
11 220 30172599
12 225 18542561
13 230 11291894 - . .
. . - 13 282 12158867
14 337 8911609
15 357 7431896
18 5.25 19213868
19 5.67 8030544
ak Abbrechen Hilfe

Figure 5: Tabular comparison between two chromatograms.

y =01 %
P Pk Exbres 7
Libenp Semich HMHMIHD‘:W| Dweday Piot | Checmatogram Maich |
Compars bwo chiomslngrams: Compars opSions
. M5 mabchirg B
iz | ioakiu Bsbbothek 5 pistunsenChmssanc bl 2 FLW Brosss I ﬂg BT makching [
et [T ot Bbothek s pmaoserChomsearch 1 3w ¢ Buomse | Rl matiding b

B . Tt 2 it eruatebug 1
_ Scompimess | - F— )

Fosvad matci matis: .,I
; RTiwi) = 1340 RTiathir) = 13.21
* RIfthis) = 0 RI{other) = 0
. 5000 00 greg = 0,00 % &roa = 0,00 %
'y Huight = 0,00 % Haeight = 0,00 %
+ G000 e . 1340 131
-
- m
s # h I
& G0 100 150 200 G0 100 150 A0 y
-+ 10,000 L Send to MIST Send to M5 options |Send to WIST S2nd to M5 ophions
L r
By
Ll
+ 12000 w,
»
-

Figure 6: Comparative matrix of two chromatograms.
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B
Peak Property Options  Mass Spec Options | Rl Calibration |
~Spectial Options————————————————— ~Spectia

" Don't use spectral include/erclude list = || [HHame
) ’ O Acenaphthen-din 50
" |gnoie peaks with specified mass spectia (Wi - -
% Use only peaks with specified mass spectia [07.52 Bipherylene 15
[19.87 Fluorene: 18

Fit Threshold (0-993): 750 [ 36.08 Indenof1,2,3cd].. 28

~Selected Spectium

Hexachlorbenzol 284
142 2k
pa 2

Add Remove
0K | concel | sy | nep |

Figure 7: Mass spectra option for targeted definition
of substances.

50 100 150 200 250

In order to make the application of
MSChromSearch not only compatible with
Xcalibur® data, there is an interface availa-

Compare Options x|

Peak Property Options | Mass Spec Options Al Calibration |

- Calbration Data
Compound Name AT Al
[8 [1100 Edit Add Hemnvel
Compound Mame [rT B [ ——— "
Hexane 3.00 600,00 EEISEER
Octane 500 800,00
Undecans 200 1100.00 % Kaowats [isothermal]

© linear Rl temp. programmed)

=

0k | Camedl | sl | Hep |

Figure 8: RI calibration data to compensate for RT
fluctuations.

AMDIS enables reading and evaluation
GC/MS chromatograms from devices of dif-
ferent manufacturers. The software is avail-

able from the internet for free.

ble to HP Chemstation and to the freely
available GC/MS data system AMDIS.

AMDIS-Chromatogram, - Component Mode - 2066VW.RAW
Ele Analyze Mode Wiew Lbrary Options Window Help

1 targets (T), 613 components (v}

|

Al L1, Y YO OO U U0 DUV A | SO DR I ._.‘|._.__~L"

Time: 423 528 6.33 737 842 047 1081 1215 1340 A14.83 16.17 1751 18.85 20.19 21.53 2287 2421 1555
Abundance [5.99%] 7?7 Hexadecanoic acid, methyl
100 — 16.3547 17 nHexadecanoic acid
75 J
=0 j [ Match:
= ) 87 omponet: atch:
2= ; S Width=43scane A |Net=72 ~
——4 L — sioeoee : Purity = 11% = |\weighted = 83 =
.a T T T = T T Model = TIC | |Simple = 39 v
Time: 15.683 15.695 15.707 15.719 15.730 — —

Abundance [102] | Scan 2128 (15.72 min) and Extracted spectrum (15.720 min)

100
75
50
25

0
mz: 30 40 S0 &0 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 1250
| Library Hit: 7?7 Hexadecanoic acid, methyl ester and Extracted spectimmn

100
75
50
25

0
miz: 30 40 S0 60 70 S0 90 100 110 120 130 140 150 160 170 180 190 200 2100 220 230 240 250 260 270

Figure 9: Pyrolysis chromatogram, analyzed by AMDIS.
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System Requirements

Standard Computer Update Service
=  QOperating system Windows XP SP3 All updates of MSChromSearch which are
or Windows 7 released within one year after purchase are

available for free.
=  Processor (recommended): 2 GHz

multi-core system or better

= Disk space (recommended): 4 GB Nate:' For MSChrom..S'earch there is a German and an
English manual available.

Data Systems
= Xcalibur® Version 1.2 and higher
= Chrom Perfect 5.5.3 and higher
= Agilent Chemstation

= Varian MS Workstation, Shimadzu,
Bruker, Perkin Elmer, Finnigan Ion-
Trap and more (via AMDIS)

Subject to technical changes

Axel Semrau GmbH & Co. KG
Stefansbecke 42
MSChromSearch is a product by 45549 Sprockhovel

Tel.: 02339 / 12090
®
Axel Semrau Fax: 02339 / 6030

www.axel-semrau.de
info@axel-semrau.de
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