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GC-MS datainterpretation from NIST.

www.amdis.net deals with modern aspects of GC-MS data
interpretation - including chemometrics, liquid/gas
chromatography and mass spectrometry.
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fields.
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B What is AMDIS?

Introduction

AMDIS (Automated M ass Spectral Deconvolution and | dentification System) isanew (easy to use) sophisticated software for GC-MS data interpretation
from NIST.
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Just imagine, you are anon-scientist working with GC-MS.

Y ou get the task to analyze some complex organic extracts. Y ou are working together with one of the wonderfull technicans who prepare the samples and fill
the autosampler for you - but you are responsible for the task - therefore you push the "START" button.

After more or less leisure you go home - freein mind - because on the next day AMDIS will also do the work for you. On the next day you start your PC and
AMDIS - you load the files from the different systems to your desktop and press "Analyze". After some seconds you get alist with your target analytes (from
some of them you never heard the name). Y ou save the list and send it to your boss or customer. A day later you get your cheque.

Any problems (apart from the GC-MS and the cheque)?

Y es - because you are a scientist and have to verify your data. But AMDI'S can help you to save time and to avoid the "mouse click syndrome" (from subtracting
all your spectra manually).
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Detailed Information about AMDIS

AMDI S can help you to analyze GC-M S data of complex mixtures, even with strong background and coeluting peaks. If you are working in SIM mode and you
have external standards and want to quantify your compounds, you don’t need AMDIS. But if you have anoisy TIC spectrafile and you want to find and identify
known or unknown substances - AMDIS is the first choise.

AMDI S automatically extracts pure (background free) component mass spectra from highly complex GC-M S data files and uses these purified spectra for a search
in amass spectra library.

AMDI S can easy build library files from your own components and AMDIS will find these target compounds. Y ou can scan data files only for these specific
compounds. (Y ou don’t need to set "time windows" or such things - just click the analyze button) AMDI S can find substances under a straight baseline (of course if
there are some). Y ou don’t need to extract all the ions traces manually and in the time

consuming way.

AMDI Sisfree of charge with the omnipresent NIST Mass Spectral Library package.
Never checked your CD? Never detected this nugget in your task list? Fly out and download the latest release for free.

What isthis AMDIS not:

After reading the text you may notify that this AMDIS is not that AMDI'S (Association of Medical Directors of Information Systems) nor that AMDIS Atomic and
Molecular Data Information System). (Read all the text and hate the joke? EMail me!)

AMDISisnot atool for quantification of GC-MS data.

How AMDIS works:

AMDIS analyses steps: 1. noise analysis, 2. component perception, 3. spectrum deconvolution, 4. compound identification.

First AMDIS analyzes the background and calculates a noise level for later processing. After that, it analyzes the data for an increase of aspecial ion trace. If thereis
maxima also for other traces at the same time, is assumes there is a peak and shapes a model peak. In the next step it calculates a*clean” spectra for each peak. And
at last it identifies the compound viaalibrary search.

Indeed its more complicated. You can read it in the AMDIS Method Paper:
"An Integrated Method for Spectrum Extraction and Compound Identification from GC/MS Data" by Steven E. Stein

AMDIS needs:

« For large date files with more than 100 substances: A Pentium-200 or better with Windows (for small data a Pentium 90 is ok).

« Windows NT based system (Windows NT/2000) is recommended - because |large arrays are handled and memory system and file system are up to 20% faster.
« A user who knows alittle bit about GC techniques and M S data evaluation, to avoid false positive and false negative identifications.

AMDIS32 V2.1 can handlefiles from:

Bruker (*.msf)
Finnigan (GCQ, INCOS, and ITDS formats) (*.ms;*.mi;*.dat)

HP Benchtop and M S Engines (*.ms)
HP Chemstation (*.d)

Inficon GCMSS (*.acq)

MassLynx NT Formats (*.*)
MicroMass (*.) 1
NetCDF (*.netCDF) u,j.\ B At

Perkin-Elmer Turbo Mass (* raw)

Saturn SMS (*.sms) = | prves Patir

Shimadzu MS Files (*.R##) =i <] [ CHEME DD aTan
Shrader/GCMate (*.Irp) = [=re) 3l

Varian Saturn Files (*.ms)
Xcalibur (*.raw)

jlﬂlﬂl

- |HP CrmisSlaioe] " D]
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Advanced

AMDI S (Automated M ass Spectral Deconvolution and |dentification System) from NIST has some important features.

Coupling of mass spectra with retention indices:

Thisisthe only wise topic which will survivein the future (apart from avery fast MSh-Detector) for the identification of organic substances with GC-MS.
Identification of substances only viamass spectra or retention indices (RI) may lead to false identifiactions. Mass spectramay be very similiar and RI values
may be”false” or overlapping. Its obvious that the more descriptors (vectors) exist for a certain compound, the more trustworthy the information will be.

The concept of the AMDI S target libraries

Thisingenious topic is amilestone for scientiest working with GC-MS/LC-MS. A stupid search for all substances existing in a certain chromatogram may be
interesting but not truly clever.
Always remember - CAS currently knows about 30 million substances (2002) - a systematization is indispensable.

Searching for a special group of substances (alkanes, chloro-compounds, nitro-compounds) or a group of substances with a specific principle of action (toxic,
endocrine, carcinogenic substances) will lead to a comprehensive identification of substances.

Library handlingin AMDIS

Many programs for GC-MS or LC-M S data processing can produce user (mass spectral) libraries from chromatograms. But AMDI'S has a unique concept of
handling these libraries. Peaks can be added not only peak by peak, but they can be processed in one step.
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AMDIS postprocessing - spectral similarity

This AMDIS topic classifies (if possible) all compoundsin adatafile. Even if database search fails you will get an information about certain substances. In most
cases these compounds will be related structurally. In the picture you see a SIM-Class with all three Dichlorobenzenes (marked witha T ). In aformer target
library search they were not identified. But in the next step one can evaluate them “en bloc”.
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Thisimportant step of systematization will fail in some cases (if the resolution is to low). But with the powerful library editor you can export al pure
compounds and can classify the compounds with external programs. Y ou will find some ideas in the amdis.net chemometrics section.

AMDI S postprocessing - VARMUZA classifiers

If you have no other information about a certain substance - you can choose this procedure. Thisis an expert algorithm which will detect specia functional
groups or substructures. Y ou will find the substructuresin the AMDIS handbook (amdis.net literature section).

Only some of these classifiers have a high discriminating power. As an example you will find many targets pointing to elemental sulfur. But there is absolutly no
sulfur. In the current version of M Sclass exist 160 classifiers for 85 substructures. This modul is aso the (vulnerable) backbone of the outstanding
MOLGEN-MS program.

ode - S0P0830D M5

Optionz - Window  Help
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Asyou can seein the graphics - al 3 Dichlorobenzenes are correctly identified as an aromatic system with chlorine.
Another powerful expert algorithm for substructure determination from mass spectra can be found in the NIST-MS-Search program (S.E. Stein, J. Am. Soc.
Mass Spectrom., 1995, 6, 644-655). Y ou can use both approachesiif you have absolutely no information about a substance.

AMDIS postprocessing - compare datafiles

Every chromatographer knows this nice practice to overlay chromatograms and to compare them via the graphical peak pattern. This may be helpful in some
cases but is only avery simple method.

Within AMDI'S you can compare them viamass spectra and retention values.

This topic allows to find substances wich are existing or absent in a certain chromatogram. Y ou have to open both runsin one active window.
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AMDIS Download Page - with the AMDIS Handbook and the AMDIS method paper
NIST/EPA/NIH Mass Spectral Library

Publications with AMDIS: - you can aso read the larger page with abstracts [LINK

Deconvolution gas chromatography/mass spectrometry of urinary organic acids - potential for pattern recognition and automated identification of
metabolic disorders; John M. Halket*, Anna Przyborowska, Stephen E. Stein, W. Gary Mallard,Stephen Down, Ronald A. Chalmers [LINK

Comparison of gas chromatography pulsed flame photometric detection mass spectrometry, automated mass spectral deconvolution and identification
system and gas chromatography tandem mass spectrometry as tools for trace level detection and identification; Shai Dagan, J.Chrom. A., 868, 2000,

229-247 [LINK] [LINK2]

1999 IFT Annua Meeting Abstract 48-6 - Effect of salt concentration on the volatile composition of cucumbers fermented with a Lactobacillus
plantarum culture that does not produce carbon dioxide from malic acid: R. F. MCFEETERS, C. S. Pama, H. P. Fleming, and F. Breidt [LINK]

The new Automated Mass Spectrometry Deconvolution and | dentification System (AMDIS) May/June 1998; Antony N. Davies (ISAS Dortmund)
[PDF]

1998 Version of the NIST/EPA/NIHMass Spectral Library—NIST98; By O. David Sparkman [LINK
Help files compiled by JamesL. Little [LINK
A step towards Multi-targeted Profiling of Phytohormone levelsin Plant samples; C. Wiesner, L.Willmitzer, J Kopka [PDF

A systematic approach to biochemical profiling; Norm Glassbrook and John Ryals; Cur Opin Plant Biol. 4 :186- 190. 13. [LINK

An Integrated Method for Spectrum Extraction and Compound I dentification from GC/MS Data; S. E. Stein; NIST; Journal of the American Society of
Mass Spectrometry in Volume 10, 1999, pages 770-781. [PDF

New software solutions for analytical spectroscopists; Antony N. Davies; ISAS Dortmund; [LINK]

Integrated studies on plant biology using multiparallel techniques; Oliver Fiehn, Sebastian Kloska and Thomas Altmann; Curr.Opp.Biotech, 12,2001,82
[PDF]

Combining genomics, metabolome analysis, and biochemica modelling to understand metabolic networks, Oliver Fiehn; Comp Funct Genom 2001; 2:
155-168. [PDF]

Screening of Brazilian fruit aromas using solid-phase microextraction-gas chromatography-mass spectrometry; Fabio Augusto , Antonio Luiz Pires
Valente, Eduardo dos Santos Tada, Sandra Regina Rivellino; Journal of Chromatography A, 873 (2000) 117-127; [LINK

Molecular and morphologic approaches to discrimination of variability patternsin chub mackerel, Scomber japonicus; Maria Ines Roldan , Ricardo G.
Perrotta, Marti Cortey , Carles Pla; Journal of Experimental Marine Biology and Ecology 253 (2000) 63-74 [LINK

Resistively Heated Gas Chromatography Coupled to Quadrupole Mass Spectrometry; Jens Dalltige, René Vreuls, Dick van Iperen, Martijn van Rijn,
and Udo A.Th. Brinkman [PDF]

The Rapid Characterisation of Complex Mixtures using a Wide Dynamic Range Benchtop GC/TOF-MS; Jonathan Hughes, Lu Lin, Nick Bukowski
[PDF]
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AMDIS Benchmarks

AMDISisavery CPU and memory intensive program. The following procedures compare the times for deconvolution and library search under
different conditions.

« AMDIStest file: 50p0830d; pure standards: low noise; peak shape OK

« EPA method 524.2 purge and trap GC-M S analysis of volatile organic compounds in water (60 volatile compounds).
« target library: NISTEPA.MSL (1112 compounds)
« component width: 20
« VL=very low; L=LOW; M=midlle; H=high; VH=very high
« WIN98; Athlon 1700Mhz; 512 MB RAM; IBM ICSL HD
Results:

Adjecent (neighbouring) peak subtraction (low to high) has no impact in low res mode (see end of this table) - but in high res mode the number
of target analytes will increase.

Resolution (low to high) increases number of target analytes and components.
Sensitivity (low to high) increases number of target analytes and components.

Shape requirements (low to high) has no impact in low res mode, but will decrease the number of targets and components in high res mode.

Recommendation:

1. Start with apeak subtraction of 2, shape reg. high, low resolution and very low sensitivity
2. Change sensitivity to medium

3. Change resolution to medium

After all steps do atarget library search or NIST search and compare your results.

All these factors strongly depend on the kind of your data file (noise, peak overlapp etc.)

Benchmark Table

subtract. Resolution Sensitivity Shape Req. Targets Components Time[s]

2 L VL L 77 9% 28
[2 L L L [91 [117 [3

2 L M L 100 153 4
[2 L [H L [102 [196 [4
[2 L [VH L [126 [280 [65
[2 [ VL L [77 |95 [28
[2 [ VL M 78 |97 [25
[2 L VL H [79 |95 [25
[2 L [VH L |126 |280 [7
[2 L [VH [M [129 [277 6
[2 L [VH [H [110 [213 [5

| | | | | | |

[2 [M VL L [159 |167 6
[2 [M L L [194 |233 [9
’2 ||v| ’M ’L ’233 ’326 |10
[2 [M H L |252 361 |10
[2 (M [VH L [307 559 [15
[2 [M [VH M |276 550 [15
[2 [M [VH [H [229 [476 [13
| | | | | | |

[2 [H [VL L [249 [259 [9
[2 [H L L [302 [373 [12
[2 [H [M L [370 519 [17


http://www.amdis.net/What_is_AMDIS_/AMDIS_Benchmarks/50p0830d.zip

|2 |H ’H ’L ’377 ’586 |19
[2 [H [VH L |432 |878 |25
|2 |H |VH |M |392 |868 |24
[2 [H [VH |H |306 |775 [20
| | | I | | |

[2 [H VL M |208 |259 [9
[2 [H (M M [320 522 |16
[2 [H [VH M [392 |868 [24
|2 |H |VL |H |173 |252 |14
[2 [H M |H |267 |496 [14
[2 [H [VH |H |306 |775 [20
|

Impact of peak subtraction

L ow resmode: Trend of increasing peak subtraction has no effect

High res mode: Increasing targets but constant components and increasing analysis time

N IL ’VL ’L ’74 ’95 |2,5
[1 L VL L 76 |95 [25
|2 |L |VL |L |77 |95 |2,8
|N |H |VH |H |178 |748 |7
|l |H |VH |H |219 |777 |12
[2 [H [VH |H |306 |775 [20
Comparing the impact of different target libraries

« Conditions: see above
« |nit variables: Peak subtract:2; Resolution: High; Sensitivity: Very high; Shape Req: Low

Results: Detected targets may me different (due to the selected target library) but detected components (even if
false) vary. Why?
Analysistime may not increase with increasing number of target analytes (see nistepa/nisttox). Why?
On a“fast system” (Athlon 1700Mhz; 512 MB RAM) even the search for al 878 componentsin the NIST98
library may be acceptable.

Target Library Pumba of targetsin targets components time[s)]

ibrary

0.mgl 0 0 858 8

1mdl 1 7 859 9

|grobx.msl 57 [15 (861 E]

|nistfdams| |419 |179 |862 |14

|nistff.msl |993 |148 |870 |23

|nistepa.ms! [1112 [432 878 |25

[nisttox.ml [1251 [53 [862 [19

Full NI1ST98 search (match factor in %) for all 878 components

in Normal mode

|NIST 98 (70%) |129136 |344 |878 |60

|NISI' 98 (80%) |129136 |231 |878 |60

|NIST 98 (90%) |129136 |83 |878 |60

|NIST 98 (95%) |129136 |18 |878 |60

|NIST 98 (99%) |129136 |11 |878 |60 There

can be

aspeed increase of nearly 10% if the full NIST98 (or any other library) isin the hard disk cache. (f.e., with 512

MB RAM installed)
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Home: People

What is Ablo7 This section contains information about people who work in the field of chemometrics,
Peaple liquid/gas chromatography, mass spectrometry and programming.
Feel free to include your name here. Send me your “persona” page.
Chemometrics
External
sitethap . Stephen E. Stein - NIST - AMDIS, NIST-MS-Search, NIST Webbook
About
« James Little - on mass-spec-groups has alot of information about proper using of NIST-M S-Search programm (link contains
literature)
People
o O.D. Sparkman - Sparkman and Associates, Antioch, CA
p Internal some recouces on googl e and mass-spec-group and literature.

Steve Stein

« Don R. Scott - wrote some important algorithms about mass-spectrainterpretation - (link contains literature)

« Kurt Varmuza - important chemometrics group - wrote the classifier implementations for AMDIS and MOLGEN-MS
googlel and google2 and |iterature

« Antony N. Davies - JCAMP, internet and chemistry and alot more stuff

« Christoph Steinbeck - cheminformatics group in Jenawith some CA SE (Computer-Assisted Structure Elucidation) programs
and JAVA

« Jorg Hau - (try dejanews) - wrote a fine mass-spec-program (M SGraph) and has netCDF resources and many other interesting
stuff.

« Antony Williams - please note the extensive literature section
« Aviv Amirav - fast GC (supersonic molecular beams), pulsed flame photometric detector - google
« Hans Lohninger - chemometrics software and alot of programming

o Wolf-D. Ihlenfeldt - wrote the CACTV'S system and
Enhanced NCI Database Browser - read the interesting lectures

« Steve Hellers - computers, mass-spectra, chemistry, data handling in chemistry - read the Steven.R. Hellers resume

« Desire Luc Massart - calibration and fundamentals in chemometrics
« Feng Gan - worksin several fields of chemometrics (library search of mass specra)
« Barry K. Lavine - data mining and chemometrics

« Plamen Nikolov Penchev - application of chemometric methods for identification of organic compounds

« Frank Antolasic - wrote WSEARCH one of thefirst free programs for GC-M S data evaluation

« Richard Brereton - chemomtrics group in Bristol - visit about 75 free chemometric articlesin The Alchimist and alot of other
useful resources
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http://www.flash.net/~donrscot/index.htm
http://www.lcm.tuwien.ac.at/
http://www.google.de/search?hl=de&q=%22Kurt+Varmuza%22&btnG=Google-Suche&meta=
http://www.google.de/search?hl=de&q=%22K.+Varmuza%22&meta=
http://www.scirus.com/search_simple/?frm=simple&query_1=%22K.+Varmuza%22&wordtype_1=all&dsmem=on&hits=10
http://domino2.creonlabcontrol.com/WebNewsC.nsf/daf63eb83a0b6b67c1256a7200473d9c/fd5b8644c15f5363c1256b06005d7bd0?OpenDocument
http://www.google.de/search?q=%22Antony+N.+Davies%22&svnum=10&hl=de&sa=N&tab=iw
http://vanilla.ice.mpg.de/~stein/
http://www.mysunrise.ch/users/joerg.hau/
http://groups.google.de/groups?q=+%22joerg+hau%22&hl=de&start=290&sa=N
http://www.google.de/search?q=%22Antony+Williams%22+%22Advanced+Chemistry+Development+%22&svnum=10&hl=de&sa=N&tab=iw
http://www.acdlabs.com/publish/index.html
http://www.tau.ac.il/chemistry/amirav/
http://www.google.de/search?hl=de&q=%22aviv+amirav++%22+&btnG=Google-Suche&meta=
http://www.lohninger.com/
http://www2.chemie.uni-erlangen.de/people/Wolf_Ihlenfeldt/
http://www2.ccc.uni-erlangen.de/ncidb/
http://www2.chemie.uni-erlangen.de/people/Wolf_Ihlenfeldt/lectures.html
http://hellers.com/~steve/
http://www.hellers.com/steve/resume/resume.html
http://vub.vub.ac.be/~massart
http://www.clarkson.edu/~ganf/
http://www.clarkson.edu/chemistry/faculty/bl.html
http://argon.pu.acad.bg/plamen/
http://minyos.its.rmit.edu.au/~rcmfa/frank.htm
http://www.chm.bris.ac.uk/org/chemometrics/pubs/chemweb.html
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Stephen E. Stein (NIST)

Steve works at the National Institute of Standards and Technology as a NIST Fellow, where he has been in charge of the NIST Mass Spectrometry
Data Center since 1988. He was born on the lower east side of Manhattan, New Y ork City on December 13, 1948 and grew up in mostly in the
Bronx. He graduated from the University of Rochester in 1969 with a degree in Chemistry and earned a Ph.D. in Physical Chemistry from the
University of Washington, Seattle in 1974, in the area of Gas Phase Kinetics.

He spent two years in the Thermochemisty and Chemical Kinetics Division of SRI International in Menlo Park, California as a Research
Associate/Staff Scientist and five years in the Chemistry Department of West Virginia University as an Assistant/Associate Professor, working
mostly in the area of high temperature kinetics, especialy in its application to coa chemistry.

He cameto NIST (then NBS) in 1980 where he continued work in kinetics for several years before becoming involved in computer applications of
chemical reference data, assuming responsibility for the NIST/EPA/NIH Mass Spectral Library in 1988. Since then he has led the comprehensive

evaluation of the library and been involved in the development of algorithms and software for evaluating data and extracting chemical information
from this resource.

He has also been involved in a number of other reference data projects, including the NIST Chemistry WebBook and several chemical
thermodynamics data programs.

He has received the Department of Commerce Gold Medal, the ACS Storch Award in Fuel Science, the ACS Patterson-Crane Award and NIST
Applied Research and Schlichter Awards. He has published over 75 research papers and been a principal developer of several data products

including the NIST Mass Spectral Search Program, the AMDIS GC/M S Deconvolution Program, the NIST Structures and Properties Program and
the NIST/EPA Gas Phase Infrared Library.

(From FACCS information)

« Literature: Scirus (only some citations)
« Address: NIST
« Projects: AMDIS, NIST-MS-Search, NIST Webbook,
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Chemometrics for comprehensive GC/LC-MS data evaluation

The development of new GC-MS or LC-MS devices and techniques made a significant progress in the last years. But the “sticking point” is that these devices
produce too much data which can not evaluated in a proper way.

“Comprehensive data evaluation” means that we try to “squeeze out” al information from our raw data - with every possible approach.

ml-w.,_,,_p...,_;L‘uJ .J!'Jm[._. IJ- [l

2l b1-£1 - Factor Loadings, Factor 1/ws. Faclor 2 ws. Facbor 3

.90 2335 2580

Unsupervised classification of a conplex GC-MS sanmple.
Raw mass spectra are structured

with a Principal Component Analysis (PCA)

and clustered via k-means algorithm.

{2 Flol of Eigarresluss E Factor Loadings, Facion 1 vz Factor 2 vs. Faﬂnr?l

In the following sections you will find some programs which can help you in thisway.
« Programs - for multivariate statistics, expert algorithms and databases

« Literature - selected literature for comprehensive data evaluation

« Patents - including most features of modern GC/LC-M S data evaluation
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« AMDIS32 V2.1 (free download) use with NIST98 [LINK]

« MassFrontier from HighChem and Thermo/Finnigan (no demo) [LINK]
« MassLIB (demo available) [LINK]

« ACD/MSManager (demo available) [LINK]

« RIZA GC/MS Database (free download) [LINK
The free RIZA GC/MS Database allows a coupled search of mass spectra and retention indices from AMDIS processed GC-MSfiles. Thus it keeps
formerly processed datain the actual work process.

Mass Spectral Databases

There exist two large mass spectral databases which where assembled from different sources. The Wiley 5th edition and NI1ST98 had an overlap
of 36,847 spectra. For afast and secure identification of unknown spectra you need both libraries.

« Wiley 7th edition (338,000 spectra) (demo available) [LINK
« NIST98 (129,136 spectra) (demo available) [LINK
« NIST02 (175,214 spectra) [LINK]

GC Retention Indices

Up to now there exist no useful (that means large) retention index database. Y ou can use AMDI S for building a user RI database and store the resultsin the RIZA
GC-MS database. As a quick remedy you can look at the RESTEK catalog. Or you can make arough estimate with the help of boiling points from EPISUITE. If
you want to play alittle bit with retention times you can use

« ProezGC (demo available) [LINK] or the
« ACD/GC Simulator.(demo available) [LINK

For common congener analytes (PCBs, PCNs, dioxines) published RI tables exist. Y ou may also use small retention time libraries like the
« Agilent PCB Congener GC/MSRTL Database [LINK] or the
« Agilent/NMSLAB Forensic Toxicology GC/MSRTL Database [LINK]
« Tobacco/Smoke Mass Spectral Library and Retention Time Database [LINK] [PDF]

Programs- Chemicals and Properties

« EPA EPI Suite (free download) [LINK] [LINK2
The free EPI-Suite contains some 103.000 structures + CAS numbers (SMILECAS database) and (PHY SPROP database) with around 25,000
compounds with some experimental data (IogP, bp, henry..) and you can also calculate alot of physico-chemical properties (bp,logp,simple toxicity)

« Molgen-M S (demo available) [LINK
Evaluation of Low Resolution Electron Impact Mass Spectra without Database Search; Modules: M Sclass (mass spectra classification)
EICoCo (elemental composition computation)
MOLGEN (molecular structure generator)
ReNeGe (reaction network generator)

Metabolites

Aswe are working in a &adiving worlda€s there are always metabolites or breakdown products of chemicals. For a clever identification you need
metabolite databases like:

« Metabolite database from MDL (8,590 parent compounds) [LINK]

« Metabolism Database from Accelrys [LINK]

« Environmental Fate Database (EPA und Syracuse Research) (free) [LINK]

« University of Minnesota Biocatalysis/ Biodegradation Database (free) [LINK]

If you want to identify metabolites of new or &€oaunknowné€s chemicals you can use expert algorithms like:
« MetabolExpert from CompuDrug (demo) [LINK]
« Meteor from Uni Leeds [LINK]
« CATABOL from (University Burgas) [LINK]


http://www.highchem.com/mf.htm
http://www.masslib.com/
http://www.acdlabs.com/products/spec_lab/exp_spectra/ms/
http://www.minvenw.nl/rws/riza/home/gcms/index.htm
http://www.wileyregistry.com/html/ms_order.htm
http://www.nist.gov/srd/nist1a.htm
http://www.fdmspectra.com/fdm_ms_nist.htm
http://www.aii-usa.com/proezgc.htm
http://www.acdlabs.com/products/chrom_lab/gc_simulator/
http://www.chem.agilent.com/scripts/cag_filexfer.asp?filetype=6&iwhid=CAG-03-120-00025524&filename=rtl_pcbcong_lib.exe
http://www.chem.agilent.com/cag/servsup/usersoft/main.html
http://tobaccodocuments.org/rjr/510169784-9832.html
http://www.rjrtdocs.com/rjrtdocs/image_downloader.wmt?MODE=PDF&DOC_RANGE=510169784+-9832&CAMEFROM=1&tab=search
http://www.epa.gov/opptintr/exposure/docs/episuite.htm
http://www.amdis.net/About/Dejanews/Reminder-EPI_Suite_with_103000_structures_and_CAS_Nos.htm
http://www.mathe2.uni-bayreuth.de/markus/ei-ms/
http://www.mdli.com/products/metabolite.html
http://www.accelrys.com/chem_db/metabolism.html
http://esc.syrres.com/efdb.htm
http://umbbd.ahc.umn.edu/
http://www.compudrug.hu/
http://www.chem.leeds.ac.uk/luk/meteor/index.html
http://www.google.com/search?q=CATABOL+Bourgas&lr=

Programs- Statistics
« Kyplot - statistic program [LINK
Multivariate analysis, t-tests, ANOVAS, regression, PCA, cluster analysis, factor analysis, discriminant anaylsis, canonical correlation, survival analysis

« Datalab (Lohninger) [LINK
Univariate linear and parabolic regression, rank correlation, multiple linear regression, principal component analysis, neural networks, KNN-modelling,
hierarchica clustering (dendrograms), etc.

« ADE-4 (Uni Lyon) [LINK
PCA (Principal Components Analysis and extensions), COA (COrrespondence Analysis and extensions), HTA (Homogeneous Tables Analysis), MCA
(Multiple Correspondance Analysis and extensions), DDUtil (Complements to basic analyses) and MatAlg (Matrix computations).
UniVarReg, OrthoVar, LinearReg (Linear rgressions),Discrimin (Discriminant analyses, between and within class analyses), Projectors (Principal
Component Analysis with respect to Instrumental Variables) and CCA (Canonical Correspondance Analysis).
DMAUse (multiple distance matrices analysis and biodiversity measures), Clusters (cluster analysis) et Dendrograms (cluster analysis graphics).

Compound Databases

Remember the CAS service knows today around 30 million organic compounds - we know around 0.5 million mass spectra. Thisisavery large
gap. Therefore a smart chromatographer needs to know &€ceal|&€+ possible compounds.

Q: Why not use CAS? A: Database palitics, f.e. in germany is a very delicate subject. Most of the german universities have no money for afull CAS service
(without major restrictions). The annual shilly shallying about a new subscription will fail in most cases because there is no money. Database politicsin sciencein
general isadifficult thing. Apart from some exceptionsit is not reasonable to pay an inadequate amount of money for the &csowné€« reengineered results.
Policy-makers do not pay attention to thisimportant topic.

Wouldn&€™t it be better if all OECD countries share the annual costs of CAS (~$30 Mio.) and gain free access?

« ChemlDPlus- [LINK
Toxline contains also literature for analytical chemistry (coverage 1945...today). Y ou need the MDLI chime-plugin for copy/paste from |SIS Draw and
other applications [LINK

« Enhanced NCI (CACTVS) database browser - [LINK
Very flexible open database concept with multiple input and output options.

« SMILECASdatabase - [LINK
Contains about 103.000 structures with name and CAS numbers as backbone of the EPI-Suite.

« Available Chemicals Directory (ACD) - [LINK
Contains around 400000 unique compounds from 700 different suppliers. Trail within chemweb.com
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http://lohninger.com/datalab/
http://chem.sis.nlm.nih.gov/chemidplus/
ftp://ftp.mdli.com/pub/chime26/
ftp://ftp.mdli.com/pub/isisdraw24/
ftp://ftp.mdli.com/
http://www2.ccc.uni-erlangen.de/ncidb/
http://www.epa.gov/opptintr/exposure/docs/episuite.htm
http://www.chemweb.com/

NetObjacts

S Fusion.




i'-—t Literature for GC-M5 data evaluation |

Home

What is AMDIS?

Literature for comprehensive GC-M S data evaluation

AMDIS

People

Chemometrics

External

Litedap

« AMDISuser guide; W. Gary Mallard and Janiel Reed; [PDF
« AnIntegrated Method for Spectrum Extraction and Compound Identification from GC/MS Data; S. E. Stein; [PDF]
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Most of useful information are from James D. Little - there are 8 papers [Link]

The Critical Evaluation of a Comprehensive Mass Spectra Library ;P. Ausloos, C. L. Clifton, S. G. Lias, A. |. Mikaya, S. E. Stein, and
D. V. Tchekhovskoi; O. D. Sparkman,V. Zaikin,Damo Zhu; [PDF

A Novel Approach of Retrieval of Mass Spectrum of Mixture; Feng Gan and Yizeng Liang [PDF

Library Search of Mass Spectrawith aNew Matching Algorithm Based on Substructure Similarity; Feng Gan, Jia-hong Y ang and
Yi-zeng Liang [PDF]
Neural Network as a Pattern Recognition Tool in Spectroscopy; Cheng Kok Choi; Hong Kong Baptist University [LINK

Gives anice overview about the most MS-SEARCH algorithms like (Probability Based Matching (PBM) method from McL afferty and D.B. Stauffer,
similarity search, "dot product” search algorithm from S.E. Stein and D.R. Scott) and others.

GC Retention Indices

Making sense of nontarget compound data from GC-MS library searches; William P.Eckel
[PDF] (Lee retention index)

New Design of the Algorithm for GC Retention Indices of Any Organic Compounds Precal culation from Their Physico-Chemical
Constants; Igor G. Zenkevich; [PDF]

Building a Comprehensive, Evaluated Collection of GC Retention Indices from Literature Data; J.K.Klassen,S.E.Stein,|.G. Zenkevich
[PDF]

Chemometrics

From M S Data via Chemometrics to Chemical Structure Information; K.Varmuza; [PDF]
Clustering and Classification of Analytical Data; Barry K. Lavine; [PDF]

Applied Chemometrics: From Chemical Data to Relevant Information; K.Varmuza; [PDF]
The feasibility of latent variables applied to GC-M S data; F. Brakstad [Scirus]

Anwendung multivariater Methoden und kuinstlicher neuronaler Netze zur Klassifizierung von Spirituosen mittels
Headspace-GC-M S-Kopplung; P. Kursawe [PDF]
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http://chemdata.nist.gov/mass-spc/amdis/amdis.pdf
http://chemdata.nist.gov/mass-spc/amdis/method.pdf
http://users.chartertn.net/slittle/hplib.html
http://www.nist.gov/srd/eval.pdf
http://wwwsoc.nii.ac.jp/jsac/analsci/abst16-6.html#0603
http://www.sci.hkbu.edu.hk/msc/full/THESINT3/node1.html
http://www.iscpubs.com/pubs/al/articles/a0003/a0003eck.pdf
http://www.richrom.com/assets/CD23PDF/a17.pdf
http://www.richrom.com/assets/CD23PDF/a18.pdf
http://www.lcm.tuwien.ac.at/vk/manus/Sanibel2001_lecture_VK.pdf
http://www.wiley.co.uk/wileychi/eac/pdf/A5204-W.PDF
http://www.lcm.tuwien.ac.at/vk/manus/Cairo-Conf-2000-Chemometrics.pdf
http://www.scirus.com/search_simple/?frm=simple&query_1=The+feasibility+of+latent+variables+applied+to+GC-MS+data&wordtype_1=phrase&dsmem=on&dsweb=on&hits=10
ftp://ftp.anachem.ruhr-uni-bochum.de/pub/chemometrie/kursawe_diplomarbeit.pdf

