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Review: Technology for Accurate Mass Analysis: TOF — LC/MS

*Mass measurements accurate to several decimal places
(rather than "nominal” or "unit" mass measurements
of £ 0.1 Da), due to high resolution mass analyzer.

*Most Common Uses:

- Rapid selective and specific screening for target compounds
- Confirmation of molecular formula for proposed compounds
- Calculation of possible molecular formulae for unknowns

Definition of Mass accuracy (mass error) =

M assaccuracy = E measured - theoryj x10°

theory

(1000.001-1000.000)/2000) X106 = 1 ppm

Therefore: 0.001 Da (1 mDa) error
@ MW 300 Da is approximately 3 ppm

nam{gj

B +TOF MS: 5.474 to 5.547 min from steroid2TOFap42.wiff Agilent, subtracted (4.696 o ... Max. 1.2e5 counts.
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Specificity of narrow-mass EICs: locating compounds

x10 7 |+ TIC Scan TT081111_16-r001_8Benzos.. d

TIC, spiked blood extract

x10 6 [+ EIC(309.0902) Scan TT081111_16-r001_8Benzos.d

0s) Alprazolam MH* EIC
width 1 amu

(308.6 — 309.6)

(like quadrupole MS)

x10 6 [+ EIC(309.0902) Scan TT081111_16-r001_8Benzos.d

Alprazolam MH* EIC
width 50 ppm
0.4+ (3090825 - 3090979)

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82 84
Counts vs. Acquisition Time (min)

TOF’s unique advantage over MS/MS: all-scan data allows
retrospectively finding compounds not originally sought

The Mea of Confidence ':::‘ Agilent Technologies



Agilent’s Solution for Impurity Profiling

Objective: Detect low-level Organic Impurities in Drugs: Tablets,
Capsules, Suspension, Transdermal, Meter Does Inhalers (MDI)

Volatile
Residues

Separations

_ Non-Targeted
Non-Volatile
Residues \ .
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The LCMS Impurity Profiling Unknown Workflow
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Agilent Suite of MassHunter Products

verapamil-targeted - verapamil-targeted

4 Agilent MassHunter Quantilalive Analysis

¥ Agilent MassHunter Qualitative Analysis - Amoxicillin_Clav.m
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What, How Many, How Much, In What

Information Needed to Optimize Analyses

What are you trying to detect
— Compound Class, Polarity, Solubility, lonization Methods

How Many Compounds

— LC Separations (C18, ANP), Mobile Phases-Buffers, lon Suppression,
Matching LC and MS Peak Widths

How Much and Over What Range

— Trace level detection (LOD/LOQ) vs. Impurities

— Wide Dynamic Range — Extended Dynamic Range Model

— Co-eluting low molecular weight analytes — High Resolution Mode

In What Matrix

— Complexity of Matrix, Major Components, lon Suppression, Salts
— Co-eluting components — what instrument state to use
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The Match Game....

Choosing The Mass Spectrometer for the Task
Sensitivity, Selectivity, Identification..

Unknown Identification f
Accurate Mass MS, MSMS
MS/MS Sensitivity

(3

i
|. 6490 QQQ

Unknown ldentification Target Analysis
Accurate Mass MS Enhanced Sensitivity by MS/MS
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Find Compounds Functions in MassHunter Qual

Find by Molecular Feature (MFE)

Pyl e - | () +| Method Trems - | (2 [y
Extraction | lon Species || Charge State || Compound Fitters || Mass Filters || Mass Defect || Results || Advanced |

Find by Formula/ lon
FBF & FBI

} £ Method Editor: Find Compounds by Molecular Feah ®

E@H&ﬁlﬂdﬁiw:ﬁlﬂmlﬂm—m
P3| @ v | (B) ~| Method Ttems~ | (2. Gy

BExtraction algarithm

Target data type | Small molecules (chromatographic) ~ |

Input data range
[] Restrict retention time to

] e

[] Restrict miz to

Peak filters

(") Use peaks with signal-to-noise u= I:I
(Profile spectra only)

(%) lUse peaks with height 5= counts
(Profile and centroid spectra)

“Nalve”

The IVIea of Confidence

A Formula Source | & Formula Matching || Positive lons || MNegative lons || Scoring || Result5|

Source of formulas to confim
(®) These formulas: A
[c42H48N18 |A
(type & comma-separated list of formulas, e.g., "CEHE, CH4")
() Compound exchange file (.CEF):
| |
O Database
| |

O Worklist

“Targeted”

Agilent Technologies




2 Data Processing Approaches using
Peak Picking Algorithms
* Find by Formula
* Find by Molecular Feature

Agilent Technologies



Data Processing Approaches

a

Run Find by Formula

S

specified
A

Approach 1:

Advantage: no threshold setting allows data to be extracted from the “grass”
Disadvantage: will only show results for compounds in a compound database or

4

@' Method Editor: Find Compounds by Formula - Ophions

(¥) Find Compounds by Formula = | {3} | ¥ = 4 | Methodltems ~ | (= (3§

Scoring I Results I

Result Filters

A Formula Source | Formula Matching I A Posttive long

Megative lons

Source of formulas to confirm

(C) These formulas:

(type @ comma-separated list of formulas, e.g., "CEHE, CHA™)

(©) Compound exchange file (. CEF):

@ Datsbase A
CA\MassHunter\PCDL\ULtah cdb

al.-]

() Worklist

Matches per formula

Maximum number of matches 1

Automatically increase for isomeric compounds

Values to match
@ Mass A
(7) Mass and retention time (retention time optional)

(7) Mass and retention time (retention time reguired)

-~

m

@Hﬂﬂlﬂd&htﬂr Find Compounds by Formula - Oplions x
i (¥} Find Compounds by Formula ~| &} | ¥ ~ (4 - | Methodltems = | (5 5§

Scoring I Results I Result Filters

A Formula Source | Formula Matehing | & Posttive lons I Negative lons

Match tolerance
Masses: +[- 10,00

Retention times: +- 0.350 minutes

Expansion of values for chromatogram extraction

Possible miz: +f- 350 -

Limit EIC extraction range
Expected retention time: +/- 1.00 minutes

Agilent Technologies



Data Processing Approaches
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Molecular Feature Extractor (MFE)
Transforming Data to Chemical Information

species [RT_ [miz [mass [abund. |
e | —— T —_— P =,
- Me3H 13248 9215025 27614856 356764
Me3He 13247 9218373 27614874 548320 . .
1100 Me3H2 19248 9221722 27614897 476790 ﬂl [ B R B
Me3He3 13243 3225072 27614324 256680
AT [mass [abund [height [ #ions
M3t 13269 9228416 2761433 117149
M3H5 13261 8231744 27614892 45705 HEBl 7nS 12759481 11146 13 3
MedH+b 13252 3235058 27614810 16721 464 7716 1573 7000 1223 18] 2
M+3H7 13245 9238387 27614775 4492 465 7716 7483860) 18753 1216 4
M+3H-+8 13263 9247649 27614535 677 466 7718 19707335 2788 281 3
200 467| 13242 28254043 11853 B2 4
M2HsHa 13268 9288293 27E14ss2 29620 468| 13244 28144034 6018|1898 &8
-— Me2HeMasl | 13249 9297643 27614883 46140 465 13245 28154119 8707 g0 3
- Me2HeNss2 | 13247 3234957 27614781 43276 470 13246 23311504 EiE] 291 3
— Mi2HiNa:3 | 13247 9298283 27614737 33217 13247 1407 968 4377 w2
Me2HeMasd | 13258 9301614 27614706 23203 13249 27514877 4778072 79795 78
— Me2HeNseE | 13265 9305000 27614842 11741 13250 2433 2736 % s 3
s = Mi2HiNaeE | 13277 9308343 27614346 3970 13250 28064575 8288 o
Me2HeK 13247 9341483 27614673 60B4 13 ggg ;Dég Eg}; 13332 2.1;2 ;
- Ma2H 1 13261 9344383 27614863 13793
oz M2H 2 13204 9340198 27514753 11070 19263 03| 2rvon]  1ZA 8
500 Me2H K3 13250 9351566 27614847 5695 9158 877297 o801 LAL] B—
- M+2H-+K et 13247 9354333 27614826 3721 478 9153 21738334 3432 427 3
. M+2H+K5 13280 9950045 27614207 1182 480| 9161 1310B477| 1838172| 70S00| 23
4| 9161 12218)  1s85| 1
MH2Ha 13238 91547 27614783 6351 482| 9162 133B137 7537|283 10
500 MeHs2Masl | 13241 9364933 27614913 9925 483 10385 15406853 2023 2
MeHeZNas2 | 13244 9360254 27614853 6407 woal anao7 smReerl o wen .

M+H+2Ma+3 13261 9371667 27k1.4768 7074
M+H+2Na+4 13256 9374817 2761.4497 3386
M+H+2M 345 13242 937.8123  2761.4392 2586

Isotope
Background noise . Individual m/z peaks _ clusters
removed grouped into isotope grouped into
clusters molecular
features

Identification, Quantification, Differential Analysis are performed on chemically qualified compound data

Raw data —_

Looks at Mass spectral data first — Groups co-eluting isotopes & converts to neutral mass

Checks that there is a chromatographic response

Groups all charge states, adducts, etc. associated with a given feature into a “peak volume”

Feature consists of an accurate neutral mass, a retention time, and a peak volume

Agilent Technologies




Molecular Feature Extraction (MFE):
Proprietary Peak Finding Algorithm

"
[l

"
w i

NIRRT

4105 [Cpd 1:+ ECE Scan Danau_10.d

I B

S & o oo,

.
S‘ Orln based On 51 52 53 54 55 56 57 58 59 6 b1 62 63 64 65 66 67 65 69 7 71 72 73 74 75 76 77 75 78 & 81 52 83 84 85
Counts ws. Asquisition Time fmin)

MonOiSOtOpiC mass species |RT  |m/z | mazs | abund. |

. M 8162 3421467 130643

v (varies in ppm) M B1EG 3421547 3421474 11809
285 0205 MeH+1 | B1E2  344.1581 2240
4 M+H+2 | B157 3451748 64

M+H4N | B164 3601807 3421463 3420

Isotope distribution M+HAN+ B156  361.1893 1227
(varies in %) MNa | ©162 3651359 3421466 7E67R

= > Mebasl  BIG3 3661394 15324
|Sot0pe Spacing 207 0171 M+Ma+2 | 8162) 367.1429 1901
ppm) MMsNa BG4 TO72810 M21453 4629

2860236 Melarl 8162 708.2850 1808

A4 M+Mar2 8173 709.2695 3%

285 2855 286 2865 287 2875
Rezponse vz Mazs-to-Charge [m/z)

- Agilent Technologies




Approach 1:
Find by Formula
(FbF)




Targeted Screening Criteria for Method

Compound is "found" If:

* Retention time Is within £0.15 minutes of standard
(typical match within < 0.05 min)

« Mass error for adduct is within £15 ppm of theoretical
(most are < 5 ppm)

« Target compound Score is > 50/100

— Combination of retention time match, mass matches and
Isotope abundance match

— Weighting for isotope match and abundance can be adjusted to
compensate for chemical interferences with low-abundance
Isotopes if overly affecting Score

‘7%~ Agilent Technologies



Find Compounds by Formula (FBF)
Target Compounds Adducts, Dimers, Trimers

nt MassHunter Qu

[j Edit Wiew Find Identify Chromatograms Spectra
A" == 1K) - Pl
>

in -
: 7 DataMNavigator

Method  Actions  Teols  Help

[Al@Oh] ™ | Aol A G S

: £\ Chromatogram Results

N [=1 3

Sart by Data File Siw o 2 QF CEAaoe:z ~ L £ [Fo] % % 5 minutes ~
17 SynuinePOS54GHZ50_1100_LongOO0s. d - =
38
5 [ Lser Chromatograms A0S | TIC Scan SynurineP0S5 4GHZ50_1100_Long0003.d
L A I ) 1
T User Spectra |
- Backaround Spectra :
= ¥ Compounds A\M‘__WA___JL*,—,‘_,.—/‘/\“___\
¥ Compound 1
¥ Compound 2 %105 Cpd 1:+ EIC[165.09662, 329.18597) Scan SynurinePDS4GHZ50_1100_Long0003.d _
¥ Compound 3 A 1
0.5+ 2413613
A e e,
i 2 3 a4 5 B ¢ B 8 10 11 12 13 14 15 16 17 18 13 20 21 22 23 24 25 25 27 23 29 30 a1 32 33 34 35 38 37 38 39
Counts vs. Acquisition Time [min]
| £ Chiomat... [6lIMS Fom...| Mass Calcul..
: [Ek Method E xplorer: Defauktm 3¢ || [ZF Method Editor: Find Compounds by Formula - Options 3¢ [|: 1]l MS Spectrum Resuks 3
Chromatogram s e - - | Method Ttems - | (2 [ F e A= EcAR MDD C s = % % B
Spectrum A Formuls Source | A Formuls Matching | Postive lons | Negative lons | Resuts | ¥102 Cpd 1:+ Scan (241030524 165820 min, 5 scans] SynurinePOS4GHZ50_1100_Long0003 d
p— —Source of formulas to confitm . 37713408 65241043
. i These formulas: A& )
find Compounds [C18H24N203 CFHENZ C12HT4N4025 A 5
= Find Compounds by Formula [enter & comma-separated list of formulas, ea.. "CEHE, CH4"
ad
Find by Formula - Options -y = Database
Find by Farmula - Chromatograms [EMassHunter databases default. csv | 24 124.04091 l I [ l
Find by Formula - Mass Spectra  wiorklist o4 Ty L Liac, L L |' ‘ll L A .
3 B -
5 Identify Compounds w1028 Cpd 2:+ Scan (246652524 68178 min, 2 scans] SynurinePOS4GHZS0_1100_Long0003 d
—Database walues bo match 33314330
25 N F— 56729754
Search Database & Mass
2]
Generate Formulas € Mass and retention lime (retention time optional]
: 1.5
Compound Automation Steps £ Mass and| retertion time (ttention tme required) 259.09416
Analysis Automation Steps ke
s 70149156
Worklist Automation a ﬂ L h J
ol TR (1 0 N 1 | Y (e Il L
%102 Cpd 3:+ Scan [26.8478526.98012 min. 9 scans] SynurinePOS4GHZ50_1100_Long0003.d...
a4 27903297
=1 C12H1§N4025
&4
54 170 09596
44
3]
24
1 45177807 651, 35661
od M Ll l RN N ! Il
700 200 Q00 400 500 600 700 @00 900 1000 1700
Counts vs. Mass-to-Charge (m/z]




Find Compounds by Formula Parameters

| Megative lonz || Scoring || Fesults |
1. Formulas Separated by Commas A FomusSouce | FomuaMatching | Poskivelons |
Source of farmulaz b confirm
. ) These formulas:
2. CEF File Format | |
[type a comma-zeparated list of formulas, eg., "CEHE, CHA4"
() Compound exchange file [CEF]:

3. Databases (Custom CSV/Metlin) | |

(%) Databaze A
. |D:'\.MassHunter"-.Databases\default.csv | [ l
4. Import from Worklist O Workis
In Ach|S|t|On Workhst D atabase values ko match
(%) Maszs

Add Neutral Formulas Imported

() Maszs and retention time [retention time optional]

{3 Mass and retention time [retention time required)

Method Azoxystrobin Carbaryl Linuron propazine @ Tetraconazole | Thiabendazole Triclclazole
[Default.m lczzH1 71306 |C12H1TMO? |[COHT10CIZNZ02 |CIHTBCIMNG  [C13HTICIZF4ME0  |CT0HZMAS |CAH7MIS

Agilent Technologies




Find Compounds by Formula Parameters
Mass and RT Matching Criteria

fod | e~ 4 | ()~ | Method Ttems ~ | (5 [5G

Pre-Specify Adducts

Megative [ons || Sconng || Results
A Fomula Source | Formula Matching | Fuozitive lons ] ]
Megative lonz || Sconng || Results
W atzh talerance - "
A Fomula Source || Formula M atching | Fositive lons

b azses: +- |5.DD | | ppm w |

Charge carrierz Meutral lozzes
Fetention times: +/- |0.500 minutes I:l

H
Expanzion of walues for chromatogram extraction +Ma
Possible méz: | Symmetric (ppr) LV +- (1000 s I:l +

| |
Limit EIC extraction range
Erpected retention time:  +/- minutes

I I 5 "3 B o A i 3 ) ¢

| Negative lons | Scaring | & Results Charge states, if not known bogregates
Previous results heTep sieie rerme [] Dimess e.q., [2M+H]+
Delete previous compounds [] Trimers e.q.. [3d+H]+
MHew results

(=) Highlight first compound

(") Highlight all compounds CheCk “EleCtron” tO ﬁnd Quaternary
tatched results Am | nes

Only generate compounds for matched formulas

Chromatograms and spectra
Ewtract EIC

[] Extract raw spectium A&
Extract cleaned spectum A

. Agilent Technologies




Qualitative Analysis Water Extracts: TIC +

x106 [+APCI TIC MS(all) Frag=150.0V WaterExtract_005.d
1441 1

0.84
0.64

0.44

0.24

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
Counts vs. Acquisition Time (min)
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Qualitative Analysis Water Extracts: FbF

i File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration

Tools Help

RN W= El - = [A] @[] 4 o A il i B I[E] S  wa & | & I[E Navigetor View | B compound Details View
i P& Data Navigator x”:j_\ummmmm '3
Sort by Data File 2 ot 0 FE#HIE A 5 A 0 21[B] % He B = mines =]
B[] WaterExdract_005.d I
User Chromatograms | x103 [+API TCE Sean Frag-150 0V isterExdract D05
Elfn +TIC M ol
[y - TCC Scan 278
-[E1fw + BFC MS(all) . .
——— 1 =~ 1. Load data file into M Hunt
] 7.25
715 Method Explorer JH KC Exp 1m . LOQ data 1iie Into Iviass nunter
75
Chromatogram &5
Spectrum 62‘2'
General 5.75
5.5
Reports 525
51
I Find Compounds 475
Find by Auto MSIMS 442;:
Find by Targeted MSMS 4
Find by Molecular Feature A 337?
Find by MR 3251
2]
Find by Integrat
ind by Integration 253
I Find Compounds by Formula S 25 .
] —2. Follow the Find by Formula workflow
Find by Formula - Chromatograms ‘E’
Find by Formuls - Mass Specira 1254
Bl
Find by Formula - Sample Purity
Y Pl o 0754
= Identify Compounds 05
025
Search Database ol
Search Accurate Mass Library & 7 8 3 10 1 12 13 1% 15 1% 17 18 19 20 21 75 ENE) 25 2% 27 28 25 30 31 32 BN S 37 38 E ) £
Counts vs. Acquisition Time (min)
Generate Formulas A‘ -
T ch Results [ Compound List |
Compound Automation Steps. L ”
Worklist Automation
2+ 1 QR#H

%I Export

120 130 140 150 160 170 180 150 200 2o 220 230 2d0 20 260 2o 20 250 300 3o 30 330 3o B0 ¥o 0 B0 W0 400 4o 420 430 4o 450 460 40 480 450 S0 50 5
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|Z] Method Editor: Find Compounds by Formula - Options

Qualitative Analysis: FBF

i (¥ Find Compounds by Formula -| {8 | @ - 04 | Methodtems - | (2 3§

Formula Source | Formula Matching I Positive lons. I Negative lons | A Resuts I Result Fitters I Fragment Ccnﬁn'nation|

Source of formulas to corfim

@ These formulas:
C12H160,C11H120,C13H180 C12H14,CTTHT402 C13H180
(type & comma-separated list of formulas, eg.. "CEHE, CHA™)

( E Method Editor: Find Compounds by Formula - Oplions

i (») Find Compounds by Formula ~| {5} | ©2 ~ 4 | Methodltems ~ | (2 g

(©) Compound exchange file (.CEF): Formula Source | Formula Matching | Positive lons I Negative lons | A Results | Result Filters | Fragment Confirmation
Match tolerance
(©) Database / Library Masses: +[- 500 A -
D:\MassHunter\PCDL\default.cev
Retention times: +[- 0500

() Wiorklist

@ Method Editor: Find Compounds by Formula - Opbons
i (») Find Compounds by Formula =| {3} | ¥ = 04 - | Methodltems ~ | (=

Expansion of values for chromatogram e

Limit EIC extraction range
Expected retention time: +/-  1.50

Matches per formula

Maximum number of matches 1

| Formula Source | Formula Matching | Posttive lons | Meqative lans I A Resuls I Result Fiters | Fragment Corfirmation

Automatically increase for isomeric compounds

Meutral losses

Charge camiers

(e (R
On ume (retention ume opuona +H

+Ma
retention time (retention time required +K < 5

[ +NH4

= X [+] [x]

Charge states, if not known Aggregates
Charge state range~ 1-2 [C] Dimers eg., [2M+H}+
[ Trimers &g, [AM+H]+

Agilent Technologies




Qualitative Analysis: FBF

[ Method Editor: Find Compounds by Formula - Options
i (F) Find Compounds by Fermula = | {3 | )~ (4 | Method Items ~ | (2 3

| Formula Source | Formula Matching | Positive lons | Negative lons | A Results | Result Filters | Fragment Cnnﬂrrnatior1|

A

Previous results

Delete previous compounds @ Method Editor: Find Compounds by Formula - Ophons

New results : (¥} Find Compounds by Formula ~| 3} | ¥ = 4 | Methodltems = | (= 3

@ Highlight first nd

o Mgt campet | Formula Mﬁnrmula Matching | Positive lons | Megative lons I A Results | Result Fiters [

() Highlight all compounds

Chromatograms and spectra Unmatched formulas

Extract EIC
i [] Only generate compounds for

[ Extract cleaned spectrum [ Include structure

Press
- Play!

Extract raw spectrum
Matching criteria

Low score matches

Prefer profile for raw spectra, if available

[7] Clip extracted raw spectra ] )
Matches for which the overall score is low

Symmetric {m./z) +- | 5.0000
Extract MS/MS spectrum Warn if score is < 7500
(7)) Separate MSIMS spectrum per CE
@ Average MS/ MS spectrum forall CEs A Do not match if score is < 70.00
Precursor tolerance: +(- 20.00
Deisotope MSIMS spectrum Single ion matches

Matches for which anly a single evidence ion is observed, but a second
evidence ion of significant abundance is predicted from the formula

‘wiarn if the (unobserved) second ion's > 5000
abundance is expected to be

Do not match if the (unobserved) second =~ 20000
ion's abundance is expected to be .




Qualitative Analysis FBF Results: Water Extracts

x10 5 |Cpd 6: C13 H18 O: +APCI EIC(96.0752, 118.0571, 191.1430, 213.1250) Scan Frag=150.0V WaterExtract_005.d
1

3
28 Overlaid EIC’s of Compounds of Interest
2.6
2.4
2.2

2
1.8
1.6
1.4
1.2

.
0.8
0.6

0.4+
0.2+

0 A £ -
T T T T T T T T T T T T T T T T T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Counts vs. Acquisition Time (mir

3} Compound List
Automatically Show Columns | | | S S8 | G2 5 | # &lﬁl ] ¥

Show/Hide 4 Cpd’ w48 File S8 Formula 7R RTFH miz w8 Mass 7R Score v Diff (T 78 Polarity ¥+ Height V8 Area W8 Algorithm T8 Flag Seve w8 lons 78 |0 Source 78

£ 3 1| WaterExtract_005.d C12H14| 1412 159.1168| 153.1085 93.96 -0.16 Positive 185405( 2016646| Find By Formula Pass 3 FBF
-- 2| WaterExtract_005.d| C11H120| 13.057| 161.0961| 160.0883 93.32 07 Positive 285440 3080654 | Find By Formula Pass 3 FBF
-- 3| WaterExtract_005d| C12H160| 14558 177.1275| 176.1202 99.73 055 Positive 81152 1097967 | Find By Formula Pass 3 FBF
-- 4| WaterExtract_005.d| C11H1402| 13.057| 1731067 178.0392 93.62 -0.19 Positive 75401 956647 | Find By Formula Pass 3 FEF
G- 5| WaterExtract 005.d| C13H180| 14583 1911427 130.1354 98.18 -1.79 Positive 3862 47566| Find By Formula Pass 3 FBF

Agilent Technologies




Approach 2:
Molecular Feature
Extractor

(MFE)




The Workflow: Automated Data Mining Tools

w10 6 [+ESITIC Scan Sample124_pos_1.d
1 1

7.5+
7
6.5
3
5.5+
5
454
4
354
3
2.5

2

154

| J

0.5+

WQWTHH ‘ 25 26 27 23 29 30 31 32 33 34 35
Counts ws. Acquisition Time (min)

w10 6 |Cpd 1:14032 4142471 +ESI ECC Scan Samplel2A_pos_1.d

364
34
32

28
2.6
2.4
2.2

18
1.6+
14
12

0.8
(1.6
0.4
0z

138 14 142 144 148

148
Counts ws. Acquisition Time (fin)

MassHunter Molecular Feature Extraction

15 15,

The Mealsure|of Confidence 4% Agilent Technologies
e Ag g



Molecular Feature Extraction:
Peak Finding Algorlthm

Data is processed by proprietary =
feature finding algorithm |

« Find chromatographic peaks
— Find all ions that are related
— Include any adducts, such as Na* or K*
— Include isotopes ([M+H]*, [M+H+1]*,...
— Check for dimers

— Create a compound chromatograms
(ECC) and spectra

+ Sum all ion signals into one value i 5
(Feature) -

« Fully automated processing

« Create data file for export

Agilent Technologies



Qualitative Analysis Water Extracts: MFE

2} File Edit View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help

R R M EN A A @[]t L 4 2] Sy s B G [ER] G 4 we & | s [T Novigstor View | FE] Compound Detals View

: % Data Navigator X | ; /\ Chromatogram Results x
e "2 e tlQ B el % 5 LA S 2 ([%] % B B s Minuees =)

_| B [¥] WaterExtract I ps

vl = ser Chromatograms (= x103 |+APCI TCC Scan Frag=150.0V WaterExtract_005.d

E| [ElAw + TIC MS(all)

: ' BN

e =™ 1. Load data file into Mass Hunter

675
I Chromatogram =l
'+ Spectrum 622'
il General 5754
5.5
Reports. 525
5
I Find Compounds 475
Find by Auto MSMS e
Find by Targeted MSIMS 4]
Find by Molecular Festurs A 33"'2
P e 2. Foll Find by Molecular F nrkfl
e S 3 . Follow|the Find by Molecular Feature w@grkflow
I Find Compounds by Formula 251
225
Find by Formula - Options 24
| Find by Formuiz - Chromatograms ‘E’
" | Find by Formula - Mass Specira 125
Find by Formula - Sample Purity . 7;-
= dentify Compounds 051
0254
Search Dalabase o
Search Aceurate Mass Library [ 7 [ [ N 2 13 1 15 16 17 18 1 2 A2 2 23 24 2 2 27 28 2 3 331 322 33 M 3B 3} 3} 3B/ 39 4 4
| | Counts vs. Acquisition Time (min)
I Formulas Al _
il Resuls [ Compound List |
[+ Compound Automation Steps T —— =

Worklist Automation

EI N =TS [ AR

[+ Export

p
I " 50 e0 70 g S 0o 110 10 130 140 150 160 170 180 150 200 210 230 230 2%0 250 260 270 280 250 300 310 320 330 340 350 360 370 380 390 400 410 430 430 4o 450 4% 470 4k 4% sbo slo sk
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Qualitative Analysis Water Extracts: MFE

E@WE&M:HMCMMMFHIE

i (¥) Find Compounds by Molecular Feature =| {5} [ #) = 04 | Method Items ~ | (5. 35

Bdraction | lon Species | Charge State | Compound Fiters | Mass Filters | Mass Defect | Peak Fiters (MS/MS) | Results |

BExraction algorithm
T E—— : [ Method Editor: Find Compounds by Molecular Feature x
arget type mal molec i (¥ Find Compounds by Molecular Feature ~| (5} | ¥ - 4 | MethodItems - | (5 (3§
Input data range Edraction | £ lon Species | Charge State | A Compound Fiters | Mass Fiters | Mass Defect | Peak Fiters (MS/MS) | A Resuts|
Alowed ion species } [ Method Editor: Find Compounds by Molecular Feature x
Restrict retention time to —_ e - B
O R AN"”‘“'“’ ons Neutral 105525 & 3 Find Compounds by Molecular Feature =] 734 | 9 = 14 = || Method tems = | (2} Gy
: 2 ; 5
[T] Restrict miz to +a | E4 Bxtraction | A lon Species | Charge State | A Compound Fiters | Mass Fiters | Mass Defect | Peak Fiters (MS/MS) | 4 Resuls|
E +EH4 E*arcoo Isotope grouping ‘

Peak fiters [] +CH3C00 Peak spacing tolerance: 0.0025  mtyote 10 oo

@ ith sional- i [C]+CF3co0 ! [Z Method Editor: Find Molecular Feature

5 lse paalcs with 3|gna| to-noisy Isotope model @ E I? 1 Cﬂmliqu

_ Lijpmﬁ'e:f’cff:::'?;t > Chge ste i (¥) Find Compounds by Molecular Feature | ¢34 | ) » 4 | Method Items = | (=

@ Use peaks with heigl ) )

B ; + Limit assigned charge states to 3 maximum 3 : A Compound Filters

(Profile and centroid spectra) | Extraction | A lon Species | Charge State | p | Mass Filters | Mass Defect | F
- = ositive ions (M+H may be weak or missing [ Treat ions with unassigned charge as singly Height
Relative height = 2500 %
Absolute height >= 500 A counts
Ability to add r Ei
[ Limit to the largest 100 compounds
Compound guality
Quslity score >= 5000 A
—
Compound location
[T Restrict retention times to minutes
Charge states
[ Restrict charge states to zZ
5 —

Agilent Technologies




Qualitative Analysis Water Extracts: MFE

igwmm;ﬁmmwmm x
i (¥) Find Compounds by Molecular Feature =| ¢} | ©) = (4 | Methodltems ~ | (2 [
| Extraction | A lon Species | Charge State | 4 Compound Fiters | Mass Fiters | Mass Defect | Peak Fiters (MS/MS) | A Resuts|

Mass fiters
[] Filter mass list 5.000 ppm [
[ Method Editor: Find Compounds by Molecular Feature x
elude onlythese messies) i (W) Find Compounds by Molecular Feature ~| (4 | )+ (4 -| MethodItems - | (2 [
| Earo¥m_ A lon Species | Charge State | A Compound Fiters | Mass Fiters | Mass Defect | Peak Fiters (MS/MS)| & Resuls |

Prewvious resul

it Delete previous com

New results
@ Highlight first compound
() Highlight all compounds

Press

- Chromatograms and spectra
(type a comma-separated list of masses like “142.1012, 253.4003) Extract MFE spectrum A Extract ECC A

Tt [ Extract raw spectrum [ Extract EIC

D:\MassHunter\PCDL\default.csv

Asymmetric {m/z) - [5.0000 + (10.0000

Extract MS/MS Spectrum A
@ Extract separate MS/MS spectrum per collision energy
(™1 Futract averane MSIMS enactrum for all enllizion eneraies

[=" Method Editor: Find Compounds by Molecular Feature
i (¥} Find Compounds by Molecular Feature < | 5% | ¥ ~ (% - | Method ltems =~ | (2 35
| Extraction | A lon Species | Charge State | A Compound Filters | Mass Fitters | Mass Defect | Peak Fitters (M5/M3) | A Results

Height filters
Absolute height == 2 counts
Relative height == 5000 % of largest peak

Maodmum number of peaks
[] Limit {by height) to the largest 100

Agilent Technologies




Qualitative Analysis MFE Results: Water Extracts

Overlaid Extracted Compound Chromatograms of Compounds resulting
from the parameters set in MFE peak picking algorithm

x10 5 |Cpd 1: 5.993: +APCI| ECC Scan Frag=150.0V WaterExtract . 005.d

. 28 Compounds Found

N
5.993
051 Cpd 1: 5.993
o A
‘

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28 29 30 31
Counts vs. Acquisition Time (min)

Next step: Generate formulae from compounds

Agilent Technologies



Qualitative Analysis: Generate Formulae from MFE
Results

2 i File Edit View Find Identify Specira Chromatograms Methed Wizards Actions Configuration Tools Help

EREI R ARl S ™ Al e e & % M & | B ||T Nevigator View |Bl] Compound Details View
* ”A & x
RN AR 5 LA /% 2] % A ] = Minuss )
7 || %105 |+APCI TCC Scan Frag=150.0V WsterExtract_005.d
E| 2
- 7.75
> 75
- 7.25
: [E: Method Explorer: JH KC Exp 1.m X 7]
675
Chromatogram |
Spectrum B2
&
General 575
554
Reports 525
5]
= Find Compounds 475
; 45
Find by Auto MS/MS 425
Find by Targeted MSMS 4
Find by Mclecular Feature A 3372:
Find by MRM 325
: : 3
Find by Inteqrat
ind by Integration .y
| Find Compounds by Formula 254
225
Find by Formuls - Optiors 2]
| Find by Formulz - Chrematograms E
| Find by Formulz - Mass Spectra 125
.
Find by Formula - Samgle Puri
by pl ity |
= Identify Compounds 05
025
Search Database o]
Search Accurate Mass Library € 7 3 [ 1 i 13 14 15 1 17 18 19 2 21 2 23 24 3 2% 27 28 2 3 31 32 33 34 3B 3% 337 3B/ 33 40 4

Counts vs. Acguisition Time (min)

Generate Formulas -
/\, Chromatogram Results [ Compound List |
Compound Autemation

alu x
- Morklat Aetomation \nguua #elaEalo e 1o m)l]eoR% % El =g

| Export

Follow the Generate Formulas workflow

I " 50 60 70 g S0 100 190 120 130 140 150 160 170 120 150 200 210 220 230 250 250 260 270 280 250 300 310 W0 3 M0 /0 W0 370 360 390 400 410 420 430 430 450 450 40 4B0 e%0 SO0 510 520

- Agilent Technologies




Qualitative Analysis: Generate Formulae from MFE
e Results

i (¥) Generate Formulas from Compound | 5} | ¥ = (4 - | Metho

: [E Method Editor: Generate Formulas

Allowed Species | Limits I Charge State | Fragment Formulas I Scoring|

Charge camier to be assumed i nat known @ Generate Formulas from Compound - 'm | ¥ = 4 | Method Items = | [E. I%

Positive ions: Megative ions: | A Alowed Specias| Limits |Charge State | A Fragment Farrnulasl
E - E Limits on input masses
+H I H Maximum neutral mass for which formulas should be

750.0000
[0 +Na | ] +C1 calculated:
[[]+K = [ +&r
[] +MH4 [T] +COCH Limits on results
(] +C2H5 (] +CF3C00 Minimum owverall g: @ Method Editor- G Fe i
[C] +C3H5 o [C] +CH3CODH charge carrier | S
ﬁ X -D [7] Maximum MS mag: (¥} Generate Formulas from Compound =/ (3} | ¥ ~ (¥ - | Me
[] Regquire DBE from : - Seornn
MS ion electron state: [avan ol - v] | Allowed Species | Limits | Charge State | Fragment Formulas | Ja |_

Maximum number)  Contribution to overall score

|:| .
Group hits with same formula (but different charge carriers) charge carrier

Mass score 100.00
Elements and limits
|zotope abundance score 60.00
Element Minimum Maximum
p | C 3 50 |sctope spacing score 50.00
~H 0 120 L
: 0 0 21 Retention time score 100.00
il 0 a0
5 0 5 Expected data variation
L a 0 3 MS mass: 20 mba + &6 ppm
] MS isotope abundance: 75 %
N D MS/MS mass: 5.0 mba + 75 ppm
Retention time: 0115 min

Agilent Technologies




Qualitative Analysis: Formula Generation Results

File Edit

'--' Agilent Technologies



Qualitative Analysis: Formula Generation Results

A|i BB Autematically Show Columns | [ | S S | 5 62 | @ @ | 5o me ||E|I 1 ¥
ShowiHide + Cpdv7 R File w4 D Source ¥R Formula ¥R RT 7R miz’ ¥R Mass VR Score VR Di TH lons ¥R Height V8 Sco ¥R Score (Lib) ¥R Score (DB) 7R S
- 1| WwaterExtract_005.d MFG CBHEO2| 5993| 137.0558| 1360525 9966 -078 3 272432 9966
-- 23| ‘\waterExtract_005.d MFG CBH403| 30.842| 1450216| 1480142 713 1153 2 24725 73
= 15| ‘\waterExtract_005.d MFG CBH403| 28824 1450227 1480154 9748| 405 3 46558 9748
: Best 74 ID Source W8 Name W8 Formula W8 Score™ W8 Score (RT) v+ RT it w8 Diff (ppm) W8 Score (Lib) W8 Score (DB) ¥R Score (MFG) ¥+ Num Spectra 78 MNotes 7+
2 |F | MFG | | CBH403| 97.48| | | 4.05| | | 97.48| |
miz A Species W lon Formula W Score (MFG) ¥ v+ Score (MFG, M53/M3) w8 Score (M3) ¥ 78 Score (mass) W8 Score (iso. abund) 7+ Score (iso. spacing) 78 Height 7 =
m | 1402 | (M+H)+ | C8H503| 9743 | 9748 95.62 9892 99.48| 465585
Show/Hide + Cpd 7+ File T ID Source T8 Formula ¥R RT TR miz’ 7R Mass TR Score TR Di TH lons T8 Height T8 Sco ¥R Score (Lib) VR Score (DB) TR S
- 17| ‘waterExtract_005.d MFG CBH403| 29.431| 149.0233| 148.0161 9985 -015 3 630141 99.85
- 5| ‘waterExtract_005.d MFG C12H14| 14128 155.1168| 158.10%5 9005 027 3 1856599 90.05
- 8| ‘WaterExtract_005.d MFG C12H14| 14581 158117 158.1087 90.04| -D92 5 140552 90.04
- 3| ‘waterExtract_005.d MFG| C11H120| 13.039| 161.0962| 160.089 9574 -1.06 4 285557 95.74
- 4| ‘waterExtract_005.d MFG| C11H120| 13.837| 161.0962| 160.089 8887 125 3 24073 8387
- 14| \waterExtract_005.d MFG| CI10HE203| 28.824| 177.0541| 176.0468 9798 309 3 17472 97.98
- \waterExtract_005.d Ci2H16 0 177.1276 4
- 7| ‘waterBxtract_005.d MFG| CI12H160| 14576 177.1276| 176.1203 933 092 3 21097 993
- 2| ‘waterBxtract_005.d MFG| C11H1402| 13.032| 1731067 178.05893 8712 025 3 75380 9712
- 16| \waterExtract_005.d MFG| C13HZ20| 29.313| 155.1738| 1594.1665 9673 302 3 25836 96.79
M- 9| ‘\waterExtract_005.d MFG| CI1ZH21M.| 27.31| 1961655 195.1623 866 03 2 32882 866
- 10| ‘\waterExtract_005.d MFG| C1Z2H23N.| 27.335| 198.1851| 157.1778 938 088 3 73554 998
- 12| ‘waterExtract_005.d MFG| CIZHITN.| 2749 2140854 | 213.0818 6305 -132 3 742 63.05
M- 13| ‘\waterExtract_005.d MFG| C18H3003| 28125 2552266| 2542132 9383 059 4 57750 9983
- 25| ‘\waterExtract_005.d MFG| CZZH44 N..| 31.281| 369.3484| 3683411 9281 -224 3 21926 92.81
- 22| ‘waterExtract_005.d MFG| C24 H38 04| 30.842| 351.2823| 350.2756 945 365 4 70912 945
- 24| ‘\waterExtract_005.d MFG| CZZH38N.| 31.01| 4193131 418306 8205| -D89 2 29634 8205
7 - 26| ‘\waterExtract_005.d MFG| C28H46 04| 31.326| 447.3457| 4463385 7788 247 2 17710 7755
3 - 19| ‘waterExtract_005.d MFG| C20H38N.| 29.617| 487.2974| 486.2503 9337 242 8 487688 93.37
] _I“d | = Sl o . nnr s meem T ans e T onslcns oanal rannans e s v Y Frr—y nrna

Identifies isomers as separate entities due to different retention times

Agilent Technologies




Typical Target Compound Screening Result

_ﬂ Chromatogram Results

2ot QEMIC[E]AlD e - T A B]% % B s -

w10 5 |Cpd 10: Methylendicgymethamphetamine (MOMMA): +ES] EIC{(1941176) Scan Frag=126.0% 0729_UMNx_FPUR_01-r007.d

3352

3 11119995

2l Narrow-mass EIC for compound m/z MDMA, from 25 ng/mL

‘l_

U_

0 02 04 08 08 1 12 14 16 18 2 22 24 2B 28 3 32 34 36 38 4 42 44 4B 48 5 52 54 5B 58
Counts ws. Acquisition Time (min)
§_|]_|_HS Spectrum Rezuks

P2 o 3 QR CI[EAalD et~ [m]Pe]% % B

w10 § |Cpd 10: Methylendioxymethamphetamine (MOMA): +ES] Scanl (3.191-3.393 min, 11 scans) Frag=125.0% 0729_UNx_FPUR_07-001.d  Subtract

1 1(9&1;011
15| Spectrum with overlaid structure, |

51 theoretical isotope abundance D

41 pattern

0.24 3C
0 . L

168 170 172 174 176 178 180 182 184 186 188 190 192 194 196 198 200 202 204 206 208 210 212 214 216 218 220 222
Counts ws. Mass-to-Charge (m/z)

Text Result and Figures of Merit

@ DB Search Besults: Cpd 10: M ethylendioxymethamphetamne [(MDMA])

Farmula Spacing Match

RT Diff Abund M

" Agilent Technologies




Chromatography still matters:
ldentification of isobaric compounds C;gH,,NO,

" XIC of +TOF MS: 300.0 to 300.2 amu Max. 6.9e5 cps.
6.9€5 | 3.1
6.0e5 Codeine 33 | Hydrocodone
8 5.0e5°
@ 4.0e5
|5 ,
g . .
= 3.0e5 . Spectra are identical,;
5065 ~ Can only distinguish by RT
1.0e5, \
0.0 1.0 2.0 3.0 4.0 .6.0 . 7.0 8.0 9.0 10.0 11.0 12.0 13.0
. me. min
+TOF MS: 3.786 to 3.844 min X 3.;;;I"OF MS: 3.363 to 3.401 min
3.4¢e! ]
. 300/1595 - \ 300.1595
3.0e5 3.0e5 1
2.6e5 2.6e57
2.2e5 2.2¢5 W
1.8e5 1.85
1.6e5
1.4e5
1.2e5
1.0e5
8.0e4 8.0e4
LA 37t.\1634 ] L 37‘1633
4.0e4 4.0e4
A A A
299.0 299.8 300.6 301.4 302.2 299.0 300.0 301.0 302.0
m/z, amu

m/z, amu

Agilent Technologies



Personal Compound Database (PCDL)

Fully integrated Agilent solution

‘METLIN Metabolite-specific
database content

MassHunter
Personal Compound
Database & Library

«Contains over 25,000 compounds

*Includes 8,000 lipids on 80301 Buldss
Manual and batch searches

*Query based on monoisotopic mass, e
formula, name or retention time

*Build customized database using Optional accurate mass &

your own compounds and assign retention time (AMR'_I') database
retention time based on the analysis of

hundreds of standards

The IVIea of Confidence %% Agilent Technologies



PCDL Manager B.04

Newest version automatically converts
previous PCDL’s to B.04 format,
saves original as [filename].cdb.bk
backup

Includes ability to use Agilent QTOF
MS/MS PCDL database/libraries, or to
add user spectra to custom cdb.

Easier to make custom databases
with “Create subset PCDL”

1. Search and select entries

2. R-click in listing,

select Create (to make new cdb) or
Append to (existing) PCDL.

The IVIea of Confidence

[ MassHunter PCDL Manager for Forensics and Tosicology - C DL\TOF_Forensi Felra k==
File Edit View PCDL Links Help
B Find Compounds & I |1 & | @
SngeSeach | BatchSeah | Beton summay Edit Compounds Spectral Search
Miass
O M+HE @ Neutral O [MHF Fomula:
Mass tolerance: 00 @ ppm O mba Name:
Notee:
Retention tme
Rea 1UPAC:
RTtoewnce: 0.1
cas
fon search mode —
Inciude netrals
Incude: anions
Include cations
<1 |
Note - Compound Name Fornda  Mass  Anion Cation ,rff;, cas ChemSpider B
Nicotine clomianz | 1e2115m0| [ ] 138650115 | 80863
Anabasine CloH1aN2 | 16211570 [T ] 1805 494520 | 178119
Desethyiamiodaror Ca3H2si2..| 61699238 | [0 [m] 5226 | 83409323
Acetaminophen (paracetemol) ceHono2 | 15106333 [7] =] 2212) 103902 | 1906
Iuprofen Ci3Hie02 | 20613088 [T 0 5.309| 15687.27-1 | 3544
Naproxen ClaH1203 | 2300848 [0 =] 4821 | 204531 | 137720
Tramadol C16H2sN... | 26318853 [T ] 230527203825 | 31105
Fentazocine Clg9H27N0 | 28520926 | [0 B 3612|359831 | 390041
Nomneperidi ClHISN... | 23314158 | [ a 3553 |7E17E 30039
Amartadi clown | 15113810 7 =] 3051 | 768945
Salicylc acd c7Heos | 1303tes| (7] [&] 221369727 |33
Hexobarbital CI2H1EN... | 23611603 [] a 352256251 | 34m2

Anticonvulsant Clonazepam
Tl Anticonvulsart Eterobarb
i Anticonvulsant Progabide
i Anticonvulsart Add/Remave Columns ... Benzobarbital
B Articornvulsant Restore Default Columns Decimemide
Tl Anticonvulsart Copy to Clipboard  Ctrl+C Topiramate
i Anticonvulsart Copy Cell Value Firiqualone
: Anticonvulsart Export Results .. Suclofenide
- aticonvulsart Print Results... Ctrl+P Phenytoin-3norvaline
i Articorvulsa~_ . Creste Subset PCDL.. Ropizine
| a8 Anticonvulsart Append to PCDL... MNabazenil

p | Anticonvulsant Ramaoplanin

3 Agilent Technologies




MassHunter Personal Compound Database and

: Fle Edit View Database/Library  Links Help

i B Find compounds &4 | [ 5 | @

MassHunter PCDL: AMRT Database for Forensics

rary for Forensics and Toxicology - C:\Data\MassHunter\databases\TOF Database Drugscr2mmMeOH_Grad4_Col5.cdb

Single Search | Batch Search ” Batch Summary || Edit Compounds ” Spectral Search " Browse Spectia " Edit Spectra |
HEsD Malecule: | Stucture | MOL Text|
l:l O M+HE @ Meural O [M-H]- Formula: I:I
Mass tolerance: @ ppm O mba Name: |THC |
Notes: | |
Retention time:
[ ] e et | | 7
AT tolerance: 1 min
Ol —
lon search mode Chemspider l:l

Include neutrals
[ Include anions

[ Include cations

Molecular formula Ret t

Notes:

Searchable fields Structure

. Compound class

Carnabinoid metabolite

AN N\ [
Single Search Results: 60 hits\ w
Compound Marme < Famula Mazs [?1;] CAS Mates
b 11-Hydroxp-THC C21H3003  330.21344 5707 3E557-05-8 Cannabinoid metabolite
11-nor-3-Carboryp-tetrahydrocannabinal C21Hza04 344.19876 5,766 | B4280-14-4 | Cannabinoid metabolite
3. 4-Methylenedioxyamphetamine [MDA)] CI0HT3MO0Z | 175.09463 2830 4764174 | PsychedelicDesigneDug
3. 4-Methylenediomyethamphetamine [MDEA] C12ZH1?NOD2 20712593 3037 82801-21-8 | Psychedelic;DesignerDiug
3.4-Methylenedioxymethamphetarnine (MO MA) C11H1ENDOZ | 18311028 2060 42542109
E-tdonoacetylmomphing C19HZINO4 32714706 2736 | 2784738
F-aminoclonazepam C18H12C1 285.06689 3427 4953175 | Benzodiazepine metabolite
Faminc-Flunitrazepam C1EH14F... 283.11209 3694 | 34084-50-9 | Benzodiazepine metabolite
alpha-Hpdroxyalprazolam CI7H13CL..  324.07779 4658 | 37115438 | Benzodiazepine metabolite
alpha-Hpdrosyethylurazepam CI7H14CL.. | 33207278 4751 | 29071-53-3
alpha-Hydraxytriazolam CI17H12CL.. | 358.03882 4586 | 37115450 | 4-hydrosgtriazolam
Alprazolam C17H13CI..  308.08287 4,785 | 28981-97-7 | Benzodiazepine metabolite
Amobarbital CUHIEN.. 22613174 4552 | 57-432 Hpprotic
Amphetamine CSH13N 135.10480 2781 | 300-62-3 Stimulant
Benzoylecganine C1EH1SMO4 28313141 3275 | 513095 LocaldnesthetichddictiveDug
Buprenorphine C23H41MO4  467.30356 4312 | 52485-73-7 | Opinid
Buprenarphine 3-glucuronide C35H49M.. B43.33565 3829 | 101224-2 .
Butalbital C1THIBM... | 22411604 4291 | 77269 Hpphiotic

- Agilent Technologies




Create Custom PCDL

E MassHunter PCDL Manager - C:\MassHunter\PCDL\5cripps.cdb

© File Edit View PCDL Links Help
: P Find Compounds 4 I | 5 | @
—— Befch Seach | Batch Summary T it Browse Spectra | Edit Spectra |
Masses: Mass RT Hits Masses Molecule: | Structure | MOL Text
Hle ... © MHE  © Newrl O [MHE (@]
Mass tolerance: 100 @ ppm (O mDa
el s el lon search mode
PCDL path: C:\MassHurter\PCDL E] Include nevtrals
Select an existing PCOL: o Inciude: anions
Forensics Tox_AM_PCD
Forensics Tax_AM_PCD_JC Include cations
HMDE_v2.5 n
1 Create new PCDL Lipids03 Notes:

Metabolomics Test

from empty Vetin=Al, PCD
NPL5
Or create from a Pesticides_AM_PCD
PlantCycPCD 7
master —
Enterthe new PCDL name: Empty

Search Resulis Enter a description of this PCDL:

Best

? 2 Name the custom

IUPAC Nan

Creste | | Cancel
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Export Compound List to Excel

After data analysis using Find by Formula with Database search or MFE / MFG

Automatically Show Columns | P | Ol Gl | 3 62 | @, | 55, o
_— ————
Show/Hide Cpd7v7 File Al Formula %7 miz w Mass RT W Score ¥ Diff (MFG, ppm) 7 ID Technig 7 lons w Height Folarity W End W Mass (MFG) ¥ Score (MFG) 7
- 38| NPL21000_0014d C27 H48 N 3883541 23053 99.69 057 MFG 3 Positive 23167 3873865 g
- 40| NPL41000_001d C27 H48 N 3883543 9924 123 MFG 3 Positive 23181 3873865 98,
- 0o 24[  NPL51000_001d C27 H48 N 3883545 5862 17 MFG 3 Positive 9
G- 45| NPL1_1000_001d C26 H47 N& 4302802 5815 KD MFG 3 Positive 9
- 53] NPL21000_001d C26 H47 N5 4302892 5362 033 MFG 3 Positive g
- 37] NPL31000_0014d C26 H47 N5 4302898 9698 0.64 MFG 3 Positive 9
B 3 P10 D0  CSV Options = FG 3 424 Positive .
- [&] 23] NPL51000_001d FG 3 Positive 23083 4293831 96.69
- 54[  NPL21000_001d| | Listof opened data files: FG 2 Positive 23158 58,3712 8231
=8 25| NPL1_1000_001d NPL1_1000_001d Pl FG 5 Positive 12154 4523363 99,52
8 32| NPL21000_001d| | |NPL21000_001d o FG 6 Pasitive 12579 4523363 9748
= NPL31000_001.d () Only highlighted results — — - —
28 17| NPL31000_001d NPLA1000 001 d B FG 5 Positive 12.4%6 452.3363 98.95
®- 8] NPL41000_001d| || | EIENEERNRERE] © Allresults FG 5 Positive 12517 4523363 3526
RN 13 NPL51000_001d 7
1t destinati
- ] 44] NPL1 1000 001d e 3
j‘ [ () Worklist
i /\ Chromatogram Resulis \ Qualitative method
2 o 112 3 %Ll 4 ) One export file per data file
w—
105 |Cpd 13: C24 H44 N4 04: +ES| ECC Scan (pEelucaibio et il
124 ) At specified direct 12303
- Mspectied dreteny Cpd 13: C29 H44 N4 04
14 |C:"-.MassHurder"-.Data
0.2 () Combine into one export file
0.6 |c:"-¢emp"-zaq:uortFiIe
0.4 Type ﬁ_le name wit_hout extension. Default
. extension automatically appended.
02 If export file already exists
0- - - - - () Overwrite existing export file - - - - - - - - - - -
1 2 3 3 a5 0 105 1 M5 12 125 13 135 14 145
@ Auto-generate new export file name

2o tQ @ %<l




Template for Import into PCDL

Compounds
Formula Retention Mass Compoun CAS Notes
C20H420 10.303 458.2728 12
C24 H44 N 12.303 452.3363 13
C26 H47 N 22.967 429.384 33
C27 H49 N 23.041 387.3872 34
C11H26N  21.828 378.1481 27
C16H340 9.116 370.2207 10
C23H48N  22.909 368.3776 32
H Cl14H260 8.68 354.1528 9
Insert the exported data into T e Rt .
C20H10N 20.354 326.0712 22
C template formattEd for C18H29N  21.829 323.2101 29
H H H C18H180  19.193 314.1157 20
Importlng Into PCDL C19H200 21.64 312.1367 25
Not intuitive.“ C12H220 7.845 310.1268 7
C12H240 7.68 296.1475 6
C19H41N 21.593 283.3243 24
C12H260 7.524 282.1683 5
. Cl6H220 21.83 278.1526 30
Note: PCDL contains Cl6H220 21585 2781523 23
C12H12N 17.43  272.103 18
mass nOt m/Z! C10H180 6.805 266.1004 4
C13H16N 22.577 256.1449 31
C10H200 6.634 252.1211 3
C14H180 19.46 250.1208 21
C11H12N 17.364 244.1073 17
C10H8 N6 16.799 244.072 16
C10H220 6.484 238.1418 2
C14H31N 18.764 229.2408 19
C12H120  21.828 204.0791 26
C9H1804  14.647 190.1207 15
C8H18 03 12.931 162.1257 14

C8H403 21.828 148.0163




Import Compounds into PCDL

‘m

File name: C:"MassHunter\PCOL%Scripps.cdb

: File Edit View | PCDL | Links Help
: B Find Cornpounds | B Find Compounds  F5

#Compounds: 59

Al Editi Master or User: User Type:
ow in
3 -—‘F Single Search -
PCDL Information... Edit allowed: Mo Last modified:  4/4/2012 4.23:50 PM
Maszes:
Mass RT Version: 40
Description: |

Single Search Results: 59 hits

Compound MName Formulz Mass Anion Cation {r?;)
N CBH13N 99.10480 4000
47 C8H403 148.01604 21832
28 CI0HI7N | 15113610 5005
W 14 CBH1803 | 16212570 12931
e NE‘mPCD‘:iE” c::i: L‘"; =, 32 C11H1402 | 172.09350 17.807
: é O::n PCDI:.“. Ctrl-0 - 19 C9H1204 | 190.12040 14648
[ Backup PCDL... ech | BachSumay | EdComonds | SpeoniSemch | 29 CT1H1403 | 194.09429 17.452
Create Subset PCDL... e e Masses 18 CBH1805 | 134.11530 5339
4 T G O Mt @ Newsl  © [HE ) C10H13N... | 195.08354 19,399
H  Export Resuts.. Masstlemnce: 100 @ ppm O mDa % C12H1203 | 20407510 21828
S Print Results.. Ctrl+P Retertion times lon search mode 19 C14H220 | 20616707 22340
Exit Alt+F4 @ lgnore Include newtrals 19 CBH1806 | 208.094%0 5484
@ Optional Include arians New Compound C12H1404 | 222.08921 16773
© Requied S 5 C13H1803 | 22212559 17.367
RTtdewmnce: 01 min 19 C14H3INO | 22924080 18764
19 C15H2202 | 234.16138 20344
2 C10H2206 | 238.14180 6484
20 C10H2206 | 238.14180 6.540
20 C10HBNG... | 24407160 16.802
23 CTTH12N... | 24410750 17.366
MNew Compound CSH16N2... | 248.10084 1.560
SEEDRETT 27 C14H1804 | 250.12120 19.451
3 C10H2007 | 25212030 6637

€| o o|rF| =




View and Edit Compounds in PCDL

B& MassHunter PCDL Manager for Forensics and Toxicology - C:\MassHunter\PCDL\ForensicsTox_AM_PCD.cdb [= = =]
File Edit View PCDL Links Help

B Find Compounds & | | &5 | @
| P T | T Edit Compounds SpeciriSeach | T | e Speci |

MName:  Guaniding dit actions Maleculz: | Structure | MOL Text
IUPAC:  Guanidine Add New

Mass: 59.04835 CAS: 113008 Save As New ]

RT: ider:
ChemSpider: 3400 Update Selected

Formula:  CHSN3
Delete Selected

lon type '|2N NH;
T If quaternary ® :j“‘ﬁ' —
salt it must be Caton

noted as such !!!/_/7

Click cation radio
button to make this

Ell LU}

Single Search Results: 7360 hits

identification - .
Compound Mame Formula Mass Anion Cation {min) CAS ChemSpider IUPAC Mame Spe

Prussic acid CHN 27.01080 0 0 74-50-8 748 Hydrocyanic acid 0

Glyoxal C2H202 5800548 [ B 107222 | 7572 Oxalaldehyde 0

Ally alcohol C3HEOD 5804186 [ [ 107186 13872988 | 2-Propen-Tl D

|}— Guanidine CHEN3 59.04835 = = 113-00-8 3400 Guanidine 0

Urea CH4NZO 60.03236 (] [ 57-136 1143 Urea 0

Ethylchloride C2H5CI ga00788 | [} & 75003 5087 Chiorosthane 0

Acrylamide C3H5NO 7103711 (& & 75061 6331 prop-Z-enamide 0

Propiolactons C3H402 7202113 ] ] 57-57-8 2275 2-(xetanone 0

-
=




Personal Databases Cut/Paste to Template

Create New PCDL

Template_for_Import_PCD.csv - Microsoft Excel

(D) 9~ )=
ca

Home | Insert  Page layout  Formulas Data  Review  View  Adddns  Acrobat PCOL path: C:AMassHunter\PCOL | D
Calibri -1 - |§ ='=| @ General - S=lnsert - ¥ - Select an existing PCOL:

Sulfas_AM_PCOL
Sulias_AM_PCDL_TEST

=W
__=|I=_:éj (B I H_'HA‘ Al (8 - % o I Delete - || (8]~

Past : Styl .
e Al e W | 2 Format + || 2+
Clipboard = (] Alignment IFi Mumber = Cells Editi
| Al 2 I | # Agilent TOF Formula data store
| A B C D E
1 I# Agilent TOF Formbila data store
2 |#Version: 1.0 Select the PCOL type: |Genera| vl
3 |# Copyright (c) 2004 Agilent Technologies S S———— |EHG| |
4 |# Drugs of abuse database
5 Formula RT Mass Compound Name Description Enter a description of this PCOL:
6 |C35H36CINO3S 585.21044 Parent
7
8
3
10 Create ] [ Cancel ]
11
12
13 . : H ' .
. !| File | Edit Miew PCDL  Links
15 ([ L] MewPCDL.. Chrl+M
16 =
- & OpenFCOL... Chrl+-0
18

Backup PCOL...

Create Subset PCOL. .,

Import Compounds., ..

Import Compounds into New PCDL Database

of Confidence - Agilent Technologies




Frequently Asked Questions

What criteria do labs typically use to call a positive using this methodology?
Typical criteria are: Score = 70, mass error < 12 ppm, RT difference < 0.12 min

Crashed serum has good hits that can have Scores in the 50-70 range due to chemical
interferences with the isotopes. You can lower the effect of isotopes using Match Scoring
section of the Qual method, but you are just artificially adjusting your Scores upwards by
doing that. We have seen mass errors > 15 ppm for a few true positive compounds in
particular samples.

Labs with better sample cleanup (SPE, LLE, TOXI-TUBES) typically have Scores in the 80-
90 range and mass errors < 10 ppm.

Typical RT differences are 0.02-0.05 minutes. Values larger than those lower the Score, call
the identification into question, or may indicate an LC or mobile phase problem. The RT
Match Tolerance in the method must be sufficiently small to differentiate any close-eluting
iIsobars such as codeine/hydrocodone (UT State Health Dept uses 0.1min rather than 0.12)

Part of your method validation must include:
- establishing what the positive identification criteria will be for your SOP.

- establishing the variation in Score, mass error and RT difference for replicate preps on
multiple days at the cutoff and 50% of the cutoff for each drug. Running fortified samples at
50% of the desired cutoff will help establish your identification criteria and something like an
LOD for this screen.

The Meaof Confidence ::: Agilent Technologies



Frequently Asked Questions

2. Can you somehow import Qual results into MassHunter Quant to facilitate
accurate-mass Quant method setup?

The most important feature is importing FbF compound information (name,
EIC m/z, RT) from results exported as a .cef file (rather than .csv). This takes
the place of typing in information into Quant for each compound.

This release had not been sufficiently tested or documented to cover its use
during this meeting. The export/import process and new Quant features will
be covered during the next TOF Drugscreen User meeting in (approximately)
February 2013.

The Meaof Confidence ::: Agilent Technologies



