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Modified* Basic Instructions for Using AMDIS with MS Search

By James L. Little, O. David Sparkman
Input from Gary Mallard
*9/6/2020 (Many additional slides on many topics added by JL)

See AMDIS Manual for Detailed Instructions
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What is AMDIS?

Automated Mass spectral Deconvolution and
|dentification System

Developed to automatically detect chemicals in violation of Chemical
Weapons Convention

» Software to automatically separate (deconvolute) chemical background in GC/MS
data from signal for sample components

» Deconvoluted spectra can be sent to the NIST Mass Spectral Search Program for
identification

» |f necessary, manual background subtraction performed



AMDIS Essentials

= Must always open a data file and run deconvolution before sending a
spectrum to external NIST 2.4 Search Program

= Three ways to obtain a spectrum for searching: automatically, manually by
LMB on spectrum, or manually with background subtraction

= AMDIS extracts the mass spectra of individual Components from
chromatograms, these are symbolize with a ¥ on top of the chromatogram at
the point of elution
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Opening File with AMDIS

Can process many different file types with AMDIS including Agilent, netCDF, etc.

Many manufacturers supply utility programs for conversion of files in their native format
to the “standard” netCDF format

File formats accessed by “pull down” menu

Before sending components to library search, must open and run the file to get
background corrected spectra
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Deconvoluting Spectra
» First click the LMB with the Pointer on the Run button to deconvolute the file
» The computer plots a chromatogram from every m/z value in the data file

» Then “looks” at the stacked plots to determine which ions “belong” with each
other and subtracts out ions from air, column bleed, other nearby components, etc.
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Evaluating Deconvoluted Results
Note the number @ponents found @

Note the little blue upside-down triangles ('V¥), left click on any one to see deconvoluted spectrum

After selecting one blue triangle, can step through by using up or down arrows on your keyboard
The left middle window shows what ions were “modeled” to define your spectrum —
The right middle window show you the associated parameters for each peak h

o 0k wbdPR

The bottom window shows the unsubtracted spectrum in black and the deconvoluted in white
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Evaluating Deconvoluted Results (continued)

= Can just show the Component (white peaks), the Scan (black peaks), or Both, but best to get
accustomed to looking at both

= When the black matches the white, you probably have a good spectrum of a major Component

» For minor Components, possibly coeluting with a major Component, the white will be different
than black and in many cases smaller

= With default “deconvolution parameters”, AMDIS will sometimes ID too many components

» The “deconvolution parameters” need to be adjusted to minimize this

= Very dependent on having a good stable signal from the instrument, but in my experience, just
tends to do that without using the appropriate filters for processing (more on that later).

Which peaks will be
displayed in the
Spectrum window.

RMB Menu displayed by placing the
Pointer on the Spectrum window
and clicking the RMB
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Both
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MIST Library 3




Evaluating Deconvoluted Results (continued)

= Note black (uncorrected peak with background)

» White | ectrum corrected for back ground and all non tracking ions removed
Al:]-t-:_. [1:.17&] :\ i | : AT fmin):  Model EE
- : - | [2%85  ~ 3
1298614
) 751 125753
133606
124024
= R Ji
gl
251 - .
GUIES B L 18 B T
141166 -
0 - T . "
Time: 14.547 14.564 - * :
1240 (14.522 min) and Extracted spectrum (14.522 minj
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Sending Deconvoluted Spectra to NIST Search Program

» To send an individual mass spectrum to the NIST MS Search Program, click the RMB
with the Pointer on the spectrum to display the RMB menu

= Select Go to NIST MS Program

» The spectrum will be sent to the NIST MS Search Program, if the Program is active; and,
if not active, it will be started and the spectrum then sent

= If Automation is checked in the Library Search Option’s Search tab, the search will
occur automatically and the results will be displayed in the MS Search Program

= Tip: Can just LMB on chromatogram and obtain manual spectrum (no background
correction) and send to MS Program for searching

Abundance [216] | Scan 1288 (14.932 min) and Extracted spectrum (14.930 min)

Unzoom

Show Mouse Position

Log Scale for Spectra
Freeze

Show Spectra
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190 200 210 220
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Show Window...

MIST Library ¥ Add Component/Scan to Search List (0)
Go to MNIST M5 Program




Returning to AMDIS Window after NIST Search

= After NIST search, return to AMDIS window by putting the Pointer on “Switch to Caller”
button and click the LMB.
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Uncertain Peaks, Dashed Lines, in Deconvoluted Spectrum

= Sometimes the AMDIS “decides” that some peaks “might” be associated with the deconvoluted
spectrum, but it is not sure; you will need to change the basic settings if you want to use them

» These “uncertain peaks” are shown as dashed white lines in the spectrum
» To use them and send them for library searching, the Analyze settings have to be changed

= First, click the R Pointer on the spectrum to cause the display of the RMB menu
how Uncertain Peaks. Once selected, this will remain until changed.

» Then go to top of the Analyze menu, displayed from the Main Menu, and select

@ncertai n Peaks

B File Analyze Mgde View Library Options Window Help Unzoom

LB Analyfe GC/MS Data...

Show Mouse Position >

Log Scale for Spectra

Poftprocess...
Freeze b

ructural Classifiers...

Show Spectra >

" Show Uncertain Peaks

Add Component/Scan to Search List (0)
Go to NIST MS Program

& Use Uncertain Peaks Show Window...
25
Search NIST Library... NIST Library 3
0
Time: 1247 1280 13.14 1347 1380 14.13 Ri g ht Mouse-button Menu

Analyze Menu with Pointer on Spectrum
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Avoiding Uncertain Peaks in a Spectrum

» Often uncertain peaks can be avoided by changing the default settings for Resolution and/or Shape
Requirements in the Analysis Settings menu

= Alert! Internal library searches do not use uncertain peaks, so best results obtained by avoiding their
formation!

= Of course, uncertain peaks not a concern with spectra obtained manually

210 215 : 10 215

Default Settings Modified Settings
Identi. | Insti.  Deconv. | Libr | QA/0C| Scan Sets | Fiter | | Identit | Inst.  Deconw. |Libr. | @A/GC| Sean Sets | Fiter |

|1 2 Component width |1 2 Component width

™ Omit m/z [~ Omit mz

Adjacent peak subtraction:  |One - Adjacent peak sublraction: | One

Sensitivite: | Medium -

Shape quuileE( t edivim v! )

Save Save.-’-\s...l Cancel I Defaultl Help | i




Plotting Single (or Extracted) lon or (Mass) Chromatograms

= To plot ion current vs. time (i.e., a mass chromatogram), just click the LMB with the Pointer on
the peak representing the ion in the spectrum window, and the mass chromatogram will
iImmediately be displayed in a different color in the active window. The intensity of the peak
produced by the 15t selected ion is set to be 100%. If a subsequent ion is more abundant than

that 15 selected ion, its plot will be off scale

g AMDIS Chromatogram - Component Mode - GROB.D — O X

File Analyze Mode View Library Options Window Help

“ CANISTIMAMDIS32\DATA\GROB.D\DATA.MS

_Bun_|| Regcsle || ito.. ||«
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100 s 136903~ [Model=+74u =
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75 139845 Purty - 86
141158 Min. Abund = 016
145207 Amount = 0.835
50 145557 Scan = 1288
148385 Peak Taiing = 25
14,8820 S/N ftotal) = 261
25 Base Peak = 89580
14,9564 Area = 1886850
. ==
W = v
Time: 14015 14940 14966  14.991 -
Abundance [913] | Scan 1288 (14.932 min) and Extracted spectrum (14.929 min)

e n 2 2 3

70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

= Either the chromatogram (top)
window of the model (middle left)
window can be the active window

» To select the active window, put
the Pointer on the bar above the
window and click the LMB.

= The active window is dark gray

» To delete that mass
chromatogram, just click the LMB
with the Pointer on its box to the
right of the top chromatogram

= Tip:the ' (total ion
chromatogram) box can be toggled
off for easier viewing of low
intensity mass chromatograms or
use log scale as describe on next
slide
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Expanding Chromatograms or Plotting in
Log Scale to See Small Peaks

= To expand the chromatogram or spectrum, just hold down the LMB and drag (Drag-n-Drop)
» To unzoom, right click in the window and select Unzoom or Unzoom All from RMB menu

» Another way to see small peaks is to put Mouse-pointer on the chromatogram (or
spectrum) window, click the RMB, and select Log Scale for Chromatogram or Log Scale
for Spec¢tra from the RMB menu

nzoom

L‘éu:u:um Al
Show Mouse Pasition L
Rescale
v Autoscale SAowe Mouse Pasition
Show Component on Chromatograrm del B 1334 1512 1690 1S
¥ Show Only Current Component ¥ Butosyale
Log Scale for Chromatogram | Show Cmponent on Chrormatogratm
¥ Show OnlX Current Component
Show Window,.,
v Log Scale far Chromatogram
File 3
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Manually Processing File in AMDIS

If you just want an non-deconvoluted (uncorrected) spectrum of the background, click the LMB
with the Pointer on the scan of interest, it can then be sent to the MS Search Program and
searched against the NIST and/or other libraries

AMDIS can produce a manual background-subtracted spectrum, typical of other MS software

= Often helpful for broad or peaks with excessive tailing Unzoom
= First, go to top bar and selec from the Mode Jnzoom AL f _
menu on the Main Menu bar g T eiEEFastan 0 e

eNu and Sele @ Rescale
"  Autoscale
Show Cnmpor:aent on Chrnmatugrar‘rii

SSewion

Second, display the RMB m

Jgna

Backaround

Jround

. : : : Clear
B*¥ AMDIS Chromatogram - Componént Mode - GROB.D Clear All

File Analyze Mode View Libfary Options Window

Log Scale for Chromatogram :

ﬁ C:\Nlmn Show Window...
Bun || £ : :
Abundance = | | }
907 :

RMB Menu displayed by putting
Pointer on Chromatogram window
and clicking the RMB
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Manually Processing File in AMDIS (continued)

= From RMB menu displayed with Pointer on the chromatogram window select (one at a time) in
a sequence, Signal (one or more ranges to average) and background (one or more ranges)

» The manually background spectrum is shown in the spectrum window, (bottom of the two
displayed windows; the model window (middle), used in deconvolution, is no longer present

» The chromatogram window
LMB clicking on the

» The spectrum obtained cg

an be unzoomed using the RMB menu; but, to zoom requires
D button above the chromatogram turning it to Manual On

n be sent to MS Search using the RMB menu

B AMDIS Chromatogram - Manual Mode\(iRDB.D ¥ kerom : : O X

: Unzoom All

File Analyze Mode View Library OpNons Window Help

--E%wMouu-Posﬂioé‘n-----------E)-

ﬁ CANISTITMVAMDISI2Z\DATA\GROB.D\DATA.

Bun || Rescale || Info.. || «|»| Manudi0ff| Decony

- Rescale

~ Autoscale

Show Component ou:'l Chromatogram

¥ MenualOn - -
~ " Signal
. Background

. Clear
: Clear All

: Log Scale for Chrom-atogram ;

. Show Window...

- File

RMB Menu

17.887 17.030 18.207 18

17.836




Adjusting Parameters for Optimized Peak Detection
When trying to determine proper parameters, expand the chromatogram to only show the most difficult areas
Change to parameter and only the area shown will be reanalyzed
After getting all the parameters as desired, then show the whole chromatogram and Run (Reanalyze) again
This will greatly speed the process!
Tip: NIST wrote 3 part series on suggested parameters for deconvolution??

—

ﬂFiIe Analyze Mode View Library Options  Window Help

Bun F|e§ca|e| Infa... |J_'|

 [Abundance 0 targets (T), 11 components (¥}
| 35.8
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Time: 533 543 553 563 573 583 593 6.0 6.13 623 633 643 0653 665 675 685 695 7.05

Abundance 0 targets (T), 11 components (*)
100 =

75
0

|25
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Minimizing Marking Components in Chromatogram

» The “multi-marking” of Components due to noise or instrument scanning irregularities can be
annoying

= Almost all instruments under varying conditions tend to have this problem
= This can be minimized by adjusting some parameters In tl@ysis Sett@log box
= Note that there are multiple tabs with many parameters in this dialogjox

= |t is easy to restore the program’s

E’S AMDIS} Chromatogram - Conﬁponem Mode - GROB;D

‘File “Analyze Mode ~View Library " Options  Window

nalysis Settings

- x
n { -Analyze GC/MS Data...
n[:—:; :Sd‘tlngs...

"Postprocess... IOEE. | Instr. | Deconw. | Libr. | QA/QC | Scan Sets | Filter
Ab‘ . p .
100 -Structural Classifiers... Mirirmurn match factor
] : : ultiple identifications per compound
7. Add Component/Scan to Search List (0) [~ Show standards [~ Only reverse search
| -Go to NIST MS Program : Type of adgysis:  [Simple |
5 :Use Uncertain Peaks :
'I = -Search NIST Library... : [

R
o

| Save&s_..l Cance ‘ Qsault ‘ Help I 20




Minimizing Marking Components in Chromatogram (cont'd)

= Setup the processing parameters based on the instrument and its scan function (Instr tab)

= Can set the low and high m/z manually, or just automatically use those de med by
AMDIS from the file

Analysis Settings
|dentif.  Instr. econv. | Libr. | QMQC] Scan Sets | Fiter |

Lowm/z v Auto [~ Use scan sets

|4|j|
Highm/z |V Auto Threshold:

[400 |Oif v
Scan direction: D ata file format:
| High to Low ﬂ |¢\gill‘3ﬂl Files LI
Instrument type:
|Duadrupule ﬂ

Set Default Instrurment. . |

Save Es_..l Cancel ‘ Default ‘ Help




Minimizing Marking Components in Chromatogram (cont'd)

» The Deconvolution tab can be set to get rid of some peaks

= |n particular, for tailing peaks, might want to set the Shape requirements to Low
» The default for Shape requirements is Medium

» The values show below are the Defaults

» |n general, the Filter tab (see slides 36-37 of this handout) usually minimizes the multi-
marking of Components

Analysis Settings

\derti. | Inst.  Deconv. | Libr, | @A/C| Scan Sets| Fiter |

12 Component width

[ Ot miz
Adjacent peak subtraction: [Dna E'
Resolution: ‘ Medium ﬂ
Sensitivity: [M edium E|
Shape requirements: [an j

High
M edium

Save Save gs...l Cancel | Default | Help




Minimizing Marking Components in Chromatogram (cont'd)

» The default filter settings are shown below; the default settings do NOT have the

Enable Filters check box selected; unless checked, the fields are grayed

» The values associated with a particular Component can be viewed in the
window next to the Model (middle-left) window

» | ooking at these values gives an idea of how to limit parameters to minimize the

marking of Components \
‘ B AMDIS Chromatogram - Component Mode - GROB.D - O X
Analysis Settings -\
B
Identi. | Inst. | Deconv. | Libr. | @A/QC | Scan Sets {Fier | \
|w Enable Filters Exeinde
Limits Weights  if below
Min. Model Peaks |5 [tooo— &
Min. S/N  |50.000 |1.000 r
Min. Certain Peaks |0.8000  |1.000 r
Min. Abundance |1.0000 {1.000 r
Min, Signal Stiength [20000.001  [0.000 r 1415 1424 1433 1441 1450 1458 1467 1475 1484 1402 1501 1500 1518
RT (min): Mode!
13603
14.8820
Weight Limit |4_unu
Save Savegs...l Cancel I Default I Help |
Time: 14807 14906 14915 14023 14932 14040 14957 14966 14974 14983 14991 15000
Abundance [177] | Scan 1295 (14.991 min) and_ Extracted spectrum (14.920 min)

100

mz: 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220
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Minimizing Number of Components Detected

The number of components detected can be minimized by many approaches
One approach is to change the Sensitivity setting in the Analysis Settings

Another approach is to use the filter settings and Exclude if below a specified Min S/N

To optimized, expand the chromatogram and find a suitably sized “small” peak to find an
appropriate S/N to mark the number of components detected

|dentif. ] Instr.
12 Cormponent width

I Omit mdz

Adjacent peak subtraction: | One hd

Fesolution: | Medium hd
Shape requirements: \;?‘if: High k

I ediumn

Deconv. | Libr | GA/GE| Scan Sets | Fiter |

Save | Savef—\s...| Eancel| Default|

Iden. | Instr. | Decony. | Libr. | BA/GC | Scan Se Fiter D

[v Enable Filters
Limnits wieights

Min. Model Peaks |5 1.000

Min. 5/ 50.000
Min. Certain Peaks |0.8000
Min. Abundance |1.0000

Mit. Signal Strength | 20000, 001

“wheight Limit |4, 000

1.000 [

1.000 -
0.000 -

Exclude
if belaw

-

Save | Saveﬁs...| Cancel | Drefault |

Help

16.618 16.626 16.634 16.643
RT (min): 1of 2models Rl ieaacil -
161713 . [Model = +153u, -253u
15 3064 Yidth = 3.7
15,3608 Purity = 27
15,4333 Min. Abund. = 0,95
15,4621 Amount = 00938
15,4885 Scan = 783
16,707 Feak Taling =12
157768 <]
15 B0E5 Base Peak = di45
15,8090 Area = 651915
15,8584 Intar.Signal = 593783
15,9119 E stra Width = 2-0
169367 || |Frac Good = 0,930
169605 |5 |Models : 159 241 173 126 256 242
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Problem No Chromatogram/Spectrum Window!

AMDIS initially designed to only yield report

If you inadvertently select “Go to Results”

Then “Analyze”

You could see “NO TARGET CHEMICALS FOUND!”

Select “Confirm” button to return to chromatogram/spectrum window normally used for qualitative analyses

T AMDIS Chromegraim = Ml Modi
[Filz] Analyze Mode View Library

Open.. A

Options..,
Batch lob k

Generate Report... /

Print Spectra... 5
Print Text Report..,
Export TIC (text)

Open Recent Files »
Add Recent Files 3
‘\ Goto FT\\\jults 4

Exit

o T ——— " —

4 AMPDIS Results - GROB.D

ol

U
Openln k
Save Component MBS, 3

i

Help

Done

I}

Data: GROB.D

RT [min]: Mo identification

Canfi |

Ly onfim
Print.... |
Load Results... |

Component; Match;
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