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Revident: Prvni inteligentni LC-QTOF Al

Powerful Onboard
Computing Platform

with MassHunter 12

R Ladéni & kalibrace
-e. SWARM autotune pouziva techniku ,Optimalizace hejnem ¢astic”
L d

’

(Particle Swarm Optimization) ke zjiSténi nejlepsiho nastaveni celé
skupiny parametrd.

)

Aktivni monitoring

W\ Early Maintenance Feedback hlasi zavady, upozornuje na
pravidelné udrzby systému.

r
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Automatizace

Automatické ladéni/kalibrace m/z zajisti, Ze pfistroj je vidy
nakalibrovany a v optimalnim stavu. Kalibraci hmot i ladéni Ize
planovat.
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Inteligentni Reflex

Intelligent Reflex na zakladé predchoziho nastfiku systém upravi
sekvenci podle danych ptikazl (carryover, rychly screening apod).




Cilena kvantifikace x Screening

Strategie pro rtizné analytické ukoly

[ Cilena kvantifikace }

* Kvantifikace cilovych slou¢enin pomoci standard(

e Kvantifikace sloucenin se provadi pomoci
kalibraCnikrivky.

* Referencni standard je nezbytny pro kvantifikaci.
* Retencni €as je znam ze standardu.

* Reportuje se koncentrace slouceniny.

Calibration Curve
e . P Ty Ousdie * Cwigin: Ignare

Kalibracni krivka pro
Cycluron [M+H]+
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Altium

Screening }

Potvrzeni pritomnosti slouceniny.
Referencni standard neni nutny (neni dostupny).
Vyzaduje databazi sloucenin.

Report z analyzy obsahuje detekované,
nedetekované a podezrelé slouceniny.
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Screening: pozadavky a nastrahy Altium

* Potrebujeme seznam analytl! MUze byt velmi obsahly, ale nelze nalézt analyty,
které na ném nejsou.

e Musime znat sumarni/strukturni vzorce analyt(:

1.
2.

Nalezeni podezrelych pikd na zdkladé molekulovych iontu: vSechny mozné adukty.

Identifikace analytu spociva ve shodé zméreného produktového spektra se spektrem v knihovné
(nutnd knihovna MS/MS spekter).

Pokud neni dostupna knihovna, Ize provést alesporn in-silico fragmentaci a interpretace
zméreného spektra se strukturou. Seriozni identifikace analytii je vSsak moZna pouze porovndnim
se spektrem/standardem.

e Analyty riznych fyzikalné-chemickych vlastnosti potrebuji odliSnou extrakci,
chromatografii... Jsme vibec schopni je ve vzorku analyzovat stavajici technikou?

* Labilni analyty mohou fragmentovat uz v iontovém zdroji 2 nemame molekulovy
. ion =2 nelze najit analyt a spojit jej s produktovym spektrem z knihovny! )
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Pozadavky na identifikaci analytl pro HRMS

Document N° SANTE/11312/2021 v2, v platnosti od 1.1.2024

Table 3. Identification requirements for different MS techniques?

MS detector/Characteristics

Requirements for identification

: Acquisition P ™
Resolution Typical systems minimum number additionally
(examples) of ions
S/N = 3q)
: . | Full scan, limited m/z range, : : Analyte peaks from
High resolution MS: . : 2 ions with precursor and/or
Accurate mass SIM, fragmentation with or . .
(Q-)TOF : : : Mass accuracy product ion(s) in the
measurement . without precursor-ion selection, .
(Q-)Orbitrap - < 5 ppme.b.c) exiracted ion
or combinations thereof

chromatograms must

fully overlap.

lon ratio: see D12

o prefergbly including the molecularion, (delprotongted molecule or adduct ion
b including af least one fragment ion

cl <1 mDa for m/z <200

dl in case noise is absent, a signal should be present in at least five subsequent scans

@
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All lons MS/MS: produktové ionty pro vSechny analyty Altium

* Méreni produktovych iontl bez selekce prekurzoru v kvadrupélu (Q je transmisni).

* Alternace rtznych koliznich energii (napr. 10V-20V-40V), ziskdvdme produktova spektra
kontinualné pro vSechny prekurzory pres cely rozsah m/z.

* Nekdy se tomuto modu rika DIA: Data Independent Analysis.

Méreni ,,produktovych spekter” bez vybéru prekurzoru Time-of-flight

Detekce vSech prekurzoru i
fragmenti

Kolizni cela
e —————]

E n

———————— S Ve
A Hmotnostni spektrum




All lons MS/MS: Nastaveni metody

. x107
Eﬂv B B. Eﬂ Demo method.m ) 2.
|
Propertiez DA Multisampler ~ Multisampler Pretreatment  Binary Pump  Column Comp. | MSQ-TOF
14
4 Method - e
System Settings Acquisition Parameters
4 Source Active Instrument Mode Polarity @ Negative oJl—
Ref Mass 250 fragile —
Chromatograms _— . 7
Advanced Acqguisition mode 4 All lons Experiments P x10
2 Tune . AR EE2ERE om »0n 5 g
ﬁﬂuat!?snézﬁbrahon On Startmiz End m{z Fragmentor () Collision energy (V) Skimmer (V) E 24
Configure Tune Timed Events ! 30 1000 0 =T 14
Advanced Tune Stop time 2 30 1000 0 @
Diagnostic Tune 3 30 1000 20 0
Limit {min) 4 30 1000 40
O Enable time segments x107
4 10F Acquisition Parameters q
MS Timetable All lons Acquisition 2
= i
E. g =X E Rate (spectrals) 6.00
otk fiope i) JSlvpepiiakue Time (ms/zpectrum) 166.67 14
O Post-run diverter position Transients/spectrum 13 0-
Cycle time (slcycle) 0.6667 x10 7

v" Jednoduché nastaveni akvizi¢ni metody:

v Vysoky duty cycle: Neni potfeba prepinat do MS/MS.

v" Produktové ionty na nékolika CE pro cely rozsah m/z.
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+ESI TIC Scan Frag=130.0V CID@20.0 Wheat - Alllon-250Fragile.d
1

+ESI TIC Scan Frag=130.0V CID@40.0 Wheat - Alllon-250Fragile.d

1 CE =40V

6 7 8 9 10
Counts vs. Acquisition Time (min)

MS mod, pouze zmeény v kolizni energii.



All lons MS/MS: Procesovani dat

1. Ve spektru bez fragmentace jsou vyhledany prekurzorové
ionty a pokud je nalezen signal, vyextrahuje se i produktové
spektrum.

Produktova spektra bez informace o
prekurzoru, neni jasné jaké fragmenty vznikly
z kterého prekurzoru.
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All lons MS/MS: Procesovani dat Altci::m

x10 4 |Cpd 1: Azoxystrobin; C22 H17 N3 O5; 7.481: + FBF Spectrum (rt: 7.454-7.508 min) Wheat - Alllon-250Fragil...

. 7 7
1. Ve spektru bez fragmentace jsou vyhledany prekurzorové o] s, CE =0V
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All lons MS/MS: Procesovani dat

. , , x10 4 |Cpd 1: Azoxystrobin; C22 H17 N3 O5; 7.481: + FBF Spectrum (rt: 7.454-7.508 min) Wheat - Alllon-250Fragil...
1. Ve spektru bez fragmentace jsou vyhledany prekurzorové o] s, CE =0V
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2. Vretencnim Case potencialniho analytu jsou vyextrahované ° =
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4+ 3.5 ~ = - -
14 +EIC(403.1163, 404.124... 5 2 , CE = 10-20-40V
1.24 1 +EIC-Frag(372.0575) Scan 1 o= 1 N
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Knihovny: zaklad uspechu (nejen) u screeningu s, Altium

Agilent Applied Market LC QTOF knihovna

(- ~ )

Mycotoxins PCDL
Pesticide PCDL
Veterinary Drugs PCDL
Extractables & Leachables PCDL )

Tl el Forensic Toxicology PCDL
Designer drugs

LC/Q-TOF Water Screening PCDL

EPA ToxCast Screening Library
PFAS PCDL

Bezpecnost
potravin

Zivotni
prostredi

g J
> 14500 analytt, > 6000 analytli s MS/MS spektry

an,

90 Ay s,
MassBank of ¢ Spe/rytu
Morth America ter

(MoMNA)

CompTox
Chemicals
Dashboard

—
=
I

*PCOLs: curated Personal Compound Databases and Libraries

Moznost importu spekter z internetovych databazi.

Pridavani vlastnich analytu, spekter, RT apod.



Kvantifikace a Screening v jednom SW: MH Quant 12

Nahled ,Batch-at-glance”:

jeden analyt ve vSech

vzorcich.

/)
Altium

Nahled na vSechny analyty v
jednom vzorku

er Quantitative Analysis (for Q-TOF) - 2024-10-20 Peticides All lons - Test.batch.bin [Read-Only]

Method

Status analyt(:
* Detekované

Screening - [Result Review]

Nedetekované

File
v By X B8targets §8suspects Aprevious * hext Sample 4 202 |Toml: | 214
Status Promoted ‘Compound Name Formula RT RT Diff. Final Conc. Mass Match Score | Target lon Mass Accur]
El Isoprocarb C11H15NO2 1058 0016 786 194 1176 038
Method Setup Tasks El Dinotefuran C7H14N403 2604 0013 807 2031139 0.03
Batch Table O Acetamiprid C10H11CING 3.876 0.007 3.4029 %04 2230745 0.07
Sample: A\ Wheat ~ a# Sample Type: |<All> ~| Compound: € |Azoxystrobin + ¥ 5D = . O Metolcarb 1125-41-5 C9H11NOZ 4.874 0.192 817  166.0863 0.89
\ Sﬁmple AZDXYEUO. ] Azd El Imazamethabenz-methyl 81405-85-8 C16H20N203 5.696 0.112 845 289.1547 0.02
O Metazachlor 67120082  CL4HIGCIN3O 6654 0.00B 278.1055 0.99
O] ‘ 4 ‘ Name\ Data File Type | Vol | Pas ‘ Level | Acqg. Date-Time Exp. Conc.| RT ‘ Resp |Cﬁ|c. Conc : 5 o 143150 s7sa.014 ca0HaIMO Som 7 200 2535 Lo
@ ¥ MIX1-STDO1 ~STDO.16ngd  Cal 100 P2C2 1 10/20/2024 11.59 PM 0.1600 7485 3283 0,125 d eneropimorgh (Ro 14 3152) § : :
@ ¥ MX1-5TD0.8ng X1-5TDOgngd  Cal 100 P2.C3 2 10/21/2024 12-16 AM 08000 7450 16395 0,863 O Diethofencarb 87130209  CL4H2INO4 7234 0258 0.1822 844 2681543 0.10
O ¥ MIX1-STD4ng 1-8TD4ngd  Cal 100 P2-C4 3 10/21/2024 1232 AM 40000 7485 81408 4363 O] Azowystrobin 131860338 CIZHITN3OS 7491 0002 7.0933 994 a041241 052
@ ¥ MIX1-STD20ng 1-STD20ng.d Cal 1.00 P2-C5 4 10/21/2024 12:48 AM 20.0000 7485 3932 21.285 O Dodine 112-65-2 C13H29N3 8.820 0.030 734 228.2434 -161.
Cl’lova’ | @ ¥ MX1-STD100ng MA1-STD100ngd  Cal 100 P2C6 5 10/21/2024 1:05 AM 100.0000 7490 1813 98,322 0 Heloxyfop U 5850 0003 200 3620401 2 .
9 ¥ Applel Apple 1.d Sample 1.00 P1-D5 10/21/20241:55 AM 7.494 3377 183.191 0O Difenconazale(ll) 119446-68-3  CL9HI7CIZN3O3 9601 0039 26378 m 406.0720 .97 SC reenin g
k .f. k | 9@ ¥ Apple2 Apple 2.d Sample 1.00 P1-D6 10/21/2024 2:11 AM 7.491 2674 145.0571
vantifikace YO ¥ Wheat iheaid T sample. 100 P108 10/21/2024 2:25 AW 7491 1317 7.083] | ¢ .
, 121/
| @ ¥ Chili ChiliLd Sample 1.00) P1-E1 10*'21*'2024 2:44 AM 7492 2000 108038 | b Scan (4 7.435-7.564 min, 17 scans) Frag=130.0V Wheatd Azoxystrobin
| @ v GT-Omnge GT-Orange.d Sample 100 P286 10/21/2024 3:01 AM 749 2060|0058 s o2 sogeos 277ps00 205 anafjas
@ ¥ GT-Butterfly GT-Butterfly.d Sample 1.00 P2-B8 10/21/2024 3:18 AM 7482 501 0o00d (2 s 3
— o Soaas
8
2
;
175
¢ 2281950 15
< > B
125
Compound Information v X Calibration Curve X 4 N
et Al AV IR ALE D L&A A A 2wt K- KD Tee 3 07
LES‘E,IEMM 1241) Scan F’ﬂﬂjigﬂ:’m\;’hﬁ‘-d Ay 120"4‘_ SI20809 . 410 3200755 Azcuystrobin - 5 Levels. 5 Levels Used. 5 Points. 5 Peints U 2 0s
2 7 . 2 x104] Ea:m_ss.;:%m w1067 y = 18420.423307 x +981.234031 29
3 2 atio g R"2 = 099871633 1 025 407.1324 09,137
- Lz = g R =0.99386439 J 5931652 7755345 L ﬁfﬂfﬁf 4\39 o
475 2 1 Type:Linear, Origin:lgnare, \Weight: 1ix o . oL b, ul H [ - M+hile
45 o~ 0754 o 100 200 300 400 500 600 70O 8OO SO0 1000 404 405 406 407
425 ' p
4 054 Mass-to-Charge (m/z) 7 >
375 +ES| Scan:2 (rt: 7.437-7.566 min, 17 scans) Frag=130.0V CID@10.0 Wheatd (Target/Qu... +ESI Scan: (rt: 7.441-7.570 min, 17 scans) Frag=130.0V CID@40.0 Wheatd (Tar PO rovn a n I
ds 0.254 2 x10? 372.p970 2 a0 793
PV k 3 & (0.p9) 3 & . s b s Ik
Fekryv 8 8
ekry \\\ 01 ‘ ; izotopove obalky.
] 00754
kvantifikacniho a i : ‘
T 0.05-
2 2
0 v s
00254
konfimacnich . o | " )
. o
2 2 Extrahované
IOhtU . 0.0075-
0.005+ 4 N f A
. : ragmentové
-0.254 0.0025- o t
el 0 s on
T T T T T T T T T B — T T T
6 65 7 75 8 85 9 8 65 7 75 & 85 9 o 05 1 T 50 100 y
Time (min) Acquisition Time (min) Cenceniration (ng/mi) 0 100 200 300 400 500 600 700 0D 900 1000 0 100 200 300 400 500 600 700 800 SO0 1000
Processed Wheat Azoxystrobin | 11 Samples (11 total) SYSTEM Mag;-to-chargg (m/z) Mass-tn-charge {m/z)
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Nastaveni kvantifikacni metody pro QTOF

Apgilent MassHunter Quantitative Analysis (for Q-TOF) - 2024-10-20 Peticides All lons - Test.batch.bin [Read-Only]
o o v 4 e
Kvantitativni metoda z PCDL knihovny:
Library Method [ ]
. v 7 d k v/ (4 7 Ih
e Uvazovane adukty se vypocitaji ze sumarniho vzorce.
Batch Table - X
Sample: # | Wheat | W Sample Type: |<All> | Compound: ( Azoxystrobin v ¥ IsTD: B |X - [ P \r,-e S n é /Z p ro d u kt 0 Z M S/M S S p e kte r
I I l .
Sample Azoxystro. Azd
o | w ‘ Name Data File Type | Vol. | Pos. | Level | Acq. Date-Time Exp. Conc.| RT | Resp. |Ca\c. Conc) 7 7 ’
| @ ¥ MIX1-STD0.16ng MIX1-STDO0.16ngd  Cal 100 P2-C2 1 10/20/2024 11:59PM 01600 7485 3288  0.125] b RT p ro Ci I ove ana Iyty — mame stan d d rd .
| @ ¥ MIX1-STD0.8ng MIX1-STD 0.8ng.d Cal 100 P2C3 2 10/21/2024 12:15 AM 0.8000 7430 16895 0.8634
@ ¥ MIX1-5TD4ng MIX1-STD 4ng.d Cal 100 P2C4 3 10/21/2024 12:32 AM 4.0000 7485 21408 4.363
— 7 4
O ¥ MX1-5TD20ng  MIX1-STD20ngd  Cal 1.00 P2-C5 4 10/21/2024 12:48 AM 20.0000 7.485 3932 21.285 ° D I m k t —mam t d d
| @ ¥ MIX1-STD100ng MIX1-STD100ngd  Cal 100 P2-C6 5 10/21/2024 1:05 AM 100.0000 7490 1813. 98322 O p n I e O n Ce n ra Ce a e S a n a r *
| Q@ v Applel Apple1.d Sample 1.00 P1-D5 10/21/2024 1:55 AM 7494 3377 183.191
9 ¥ Apple2 Apple2.d Sample 1.00 P1-DB 10/21/2024 2:11 AM 7.491 2674 145.0571
T O v Wheat Sample 1.00 P1-D9 10/21/2024 2:28 AM 7.491 1317 7.093 E MassHunter PCDL Manager - Pesticides C\Users\ubandana\OneDrive - Agilent Technologies\Desktop\PCDL\Pesticides_6546_S. [m] X
: Q@ ¥ Chili Chilli.d Sample 1.00 P1-E1 10/21/2024 2:44 AM 7.492 2000. 10.803! File View PCDL Configuration Links Help
| @ ¥ GTOmnge GT-Orange d Sample 100 P2-B6 10/21/2024 3:01 AM 7493 2060 0.0589 B Find Compounds ) 5 & @@ Bl & Wl 7| @
| O ¥ GTButterdly GT-Butterfly d Sample 1.00 P2-B3 10/21/2024 3:18 AM 7.482 501 0.0004 T Compounds Spocim Jor Mobiity —
Must also cortain lon search mode Tolerances
graeee w2 ¢ PCDL knihovna s RT
P — [ Include anions AT min
s = M Include cations Rl 10.00) ro tvorbu CI,Iené
Compound Information - 3 Calibration Curve - b @ Search only visble columns () Search al columns [ With spectra ] With CCS p
Mot AL AV CORALE S IR A S A A et R > e metody
TﬂESIFDISt_AM 1241) Scan Frag=}ig OV et d tm %“:_ STANTE) gD a2l Azoxystrobin - 5 Levels, b Levels Used, 5 Points, 5 Paints L. Name Formula Mass RE-:-?'M'E“" Cation  Anion CAS ChemSpider
2 x X min. ER'S y= 7
s 5’ s 5’ E 10 é{a;fﬁggé%%ssgg 981234031 / »  Chloropropham (Chlomropham) CIOHIZINO2  213.05566 754301522 o O 101213 2627
- £75] = 4 75: g R =053986488 . / Acrinathrin (Rufast) C26H21FENOS 54113239 14,06056399 O [m} 103833-18-7 10469230
! ! 2 14 Type:Linear, Origin:lgnore, Weight: 1/
454 454 L / Butoxycarboxim CTHIaN204S 22206743 2814267455 [ 34681-237 7845475
4-22- 4-23- 6 5 / Chlorflurazurone (Chiorfiuazurone) C20HICI3F5NI0D3  538.96297 1361164939 o O 71422678 82810
375 3_?5: /’ Cinidon-ethyl CISHIZCI2NO4  393.05346 1559511928 o O 142891201 4722745
35 35 0.254 /' Cycloxydim (Focus) C17H27NO3S 32517116 1167467538 o O 101205-02-1 10469292
3.2:— 325 ¢/ Cyfiee (Cythioate) CBH12NOSPS2  296.98345 4783162787 o d 115935 7992
2754 2 72: 014 Diclofop-methyl C16H14CI204  340.02691 11.9697424 O 0O 51238273 36557
254 25 0.075 ,/ Fenoxaprop CI6HIZCINOS  333.0404 9.657414851 o O 73519558 e
2254 2254 0.054 / Fipronil C12HACI2FGNADS  435.93871 950199711 o o 120068-37-3 3235
2 Ey Fomesafen C15H10CIF3N20... 43799002 7.909353122 O O 72178020 46694
1.754 1.75
154 154 0025 Halonyfop CISHIICFINOS 36103287 o7eessee0r [ [0 63806344 51
1.254 1.254 Hexaflumuron C16HBO2F6N203  459.98162 11.24565688 o O 86479063 82839
0 715: 5 7;: 0.014 Formothion CEH12NO4PS2  256.99454 4.904052964 o d 2540-82-1 16412
054 054 0.00754 Isoproturon C12H18N20 206.14191 6639694971 o o 34123596 33695
0.254 0254 0.005 Propanil CSHICI2NO 217.00612 7.666391219 o O 4764
0 0 §
2] . 00035 (] Fluroxypyr CTHSCI2FN203  253.96613 12.9574085% o o 17 45757
054 ~0.54 ] 3-Hydroxycarbofuran C12H15NO4 23710011 381128346 O O 16655-826 26024
05 T T T T T T T 05 T T T T T T T
& 65 7 75 & B85 9 E 65 7 75 & 85 9§ DH 0‘5 1' é i & 100 1-Naphthylacetic acid (1-Naphthaleneacstic acid)  C12H1002 186.06808 4.965639042 O O 86-87-3 6601
Acquisition Time (min) Acquisition Time (min) Cencentration (ng/ml) 24,5TP / Silvex (Fenoprop) C9H7CI303 26794508 8838507244 O O 93721 6891
Processed Wheat Azoxystrobin | 11 Samples (11 total) SYSTEM < D LA QL2000 Soadd1aneq e DL rree 5




O

Nastaveni screeningove metody pro QTOF Altium

Method Tasks

Lunve FIt K

e

. o
Response Factor analyty pouze pro screening (bez standardu).
Relative Standard Error » Cycluron (M+H)+ 1 Scan ISTD
Zac | Cycloxydim (Foc.. 1 Scan Target
QC Relative Standard Deviation — Cycloatfe (M+H)* 1] Scan ISTD
Cyanazine (Fortr... 1 Scan Target
QCLCS Recovery Coumaphos (M+... 1 Scan ISTD
CC Average Response Factor | Clothianidin 1 Scan Target
CCISTD Response Ratio | Cloguintocet-me... 1 Scan Targst
] Clomazone (M+.. 1 Scan ISTD
CC Relative Response Factor | Clofentezin (M+.. 1 Scan ISTD
CC Response Ratio T Clodinafop-prop... 1 Scan Target

4l

Method Setup Tasks v Advanced Tasks v Duplicate Compounds

Manual Setup Tasks v Update v

Outlier Setup Tasks v Calibration Curve v

Relative Response Fact

Agilent MassHunter Quantitative Analysis (for TOF) - Methc

Tacitkem Append pridame ke kvantitativni
metodé PCDL knihovnu, ktera obsahuje

Screeningova metoda z PCDL knihovny:

Uvazované adukty se vypocitaji ze sumarniho vzorce.

Pfesné m/z produktd z MS/MS spekter.
NEzname RT pro cilové analyty — NEmame standard.

NEdoplnime koncentrace — NEmame standard.

Setup Screening - LC x

Pattern library:

C:\Projects\Revident Altium\\Data\2024-10-20 Peticides All lons\Test.pattern.reflibran Browse...

Setup Pattern Library....

Reference library:
C:\Projects\Revident Altium\PCDL\Pesticides ICT 2024\ Pesticides_ANM_PCDL_|CT2024 Browse...

Spectrum setup:
|:| Product lon scan as Spectrum Extraction Override {required for Target M3SMS)

Spectrum Extraction Cverride Collision Energy:

IMass Extraction Setup:
Left mjfz: 10 Right m/z: | 10 Unit: | PFM A

Retention Time Setup:

Left delta: | 10 Right delta: 1| Unit: | Minutes -
Species:
I [MH (W Na)+; (M+HNH4) + Choaose...
Qutlier Setup:
RT Window
10 Unit: | Percent hd
Min. 5/N

3

Coelution Score Limit

Identifikaéni kritéria v
R souladu se SANTE
guidelines!

Mass Match Score Minimum

70

# of Verifiad lons Minimum

2 Verified lon Type: SANTE Accurate Mass -

Apply to All Compounds Apply to Selected Compounds Close



Odvracena strana mince...

All lon MS/MS mdd trpi na velké mnoZstvi interferenci,

predevsim ve spektrech s fragmentaci.

Nutné revidovat vysledky, jinak hrozi faleSné negativni

nalezy.

Reseni: Pouzit z knihovny vice fragmentd, interference

obvykle neni na vSech iontech.

Mnohem castéjsi jsou diky interferencim falesné pozitivni

chyby.

/esenl

identifikaci.

& Pridat RT analyta.

Vice produktovych iontll potfebnych pro

e Zvysit pozadované koelucni skore.

~

¢

Altium

+ ESM (330.0804) Scan Cal3_2d 3300804 | 121.0448 | 101 0385 123.024 1
£ %103 2 «102 |
g 2 B
S 2 1
189 9.25% min. E
| 3 09
18 ERrE
144 .%_: 74
121 0.6
1 0.5
D2 4
034
4 0.2
0.14
-0.14
T T T T T T T T T T T T T T
8 38 6 98 84 86 38 58 10
Ac tion Ti isition Time (
ESM (311.2581) Scan GT-Butterfiy-Alllon 10-20-40... 3112581 . 311.2581 1351168 810
2 10 2,402 min. 9 103 2 104 Ratio = 81 1 [1[)[)[) CoeIL.tlor Score = "‘83
s : s g 3.5 Ratio 3(100.0 %) Coelutio rq ore
o] o 24 “ 1325 Ratic =1:.:, ::133.3 oclution Score Q
34
1.8
£
16 18
14 16
12 14

-

e Zvysit pozadované MS skore.

Zprisnéni pravidel pro

identifikaci analytl muze

vyradit i pozitivni nalezy!

86 B8
Acquisition Time (min)

T T
11.2 114 116
Acquisition Time (min)

= 8,4 min)

Skute¢ny methoprene
(RT = 11,5)



Vliv znalosti RT na vysledek screeningu Altium

350

300

250

200

150

100

50

Tri matrice: Jablka x Pomerance x Zeleny caj

Tri koncentrace: 4, 20 a 100 ng/g.
Spike: 341 pesticidu

Spravné identifikované analyty bez RT

278 282
266
236 235
I | I

4ng/g

W Apple

20 ng/g

Orange m GreenTea

302

290

100 ng/g

O

& i

Agilent 1290 LC + Agilent Revident QTOF =

Nastrik: 1 pl

Kolona: Agilent Zorbax EC-C18 100x2.1; 1,8 um L--— h‘?ﬁ! |
lonizace: ESI+ wE S

299

350

30

o

25

o

20

o

15

o

10

o

5

o

Spravné identifikované analyty s RT

337 335 339 341 340 340
| I I I I

4ng/g 20 ng/g 100 ng/g

m Apple Orange m GreenTea



Ve A4 7 Vv o V4 /7 (,’
Jak pridat retencni casy analytum, které nezname? Altium

Retention time prediction

 Matematické modelovani retence analytu na HPLC koloné.
e Zmeéreni skutecnych RT stovek riznych analyta.

e Trénovani modelu: VloZeni vSech znamych parametrd analytt (hmotnost, funkéni skupiny, polarita, pKa,
logP apod) do vybraného modelu.

e Predikce RT analytll na zdkladé znalosti vSech chemicko-fyzikalnich parametrd analytu (i teoreticky
vypoctenych).

communications chemistry

FIEIIII

;H:w ¥ \; ]ourndl of Chromctog rdphy A Explore content ~¥  About the journal v Publish with us v
_x‘_f‘_v.aIL Volume 1664, 8 Feb 2022, 462792
- - Volume g ebruary "

nature > communications chemistry » articles > article

Deep learning for retention time prediction

in reversed-phase liquid chror=-*~~=~~%- Lo . . .- .. .
P q nature communications (E'uen-erlc and accurate prediction of r.eetel:ltlon E!rlpes-m
Elizoveto S. Fedorova © & B, Drmitriy D. Matyushin °, Ivan V. Plyu liquid chromatography by post-projectig= ~~lilwnti~m

Andrey N. Stavrianidi © ®, Aleksey K. Buryak ° v ACS PU b‘ I__Cat\Oﬂ S Q
Yan Zhang, Fei Liu B %iu Qin Li, Yan Gao, Kang Cong Li & Qing He Zhang & Most Trusted, fost Cited, Most Read.,

Article | Open access | Published: 08 March 2024

Explore content v About the journal v Publish with us v

Show more v

nature » nature communications » articles > article Communications Chemistry 7, Article number: 54 (2024) ‘ Cite this article

Journal of Agricultural and Food Chemistry > Vol 71/Issue 24 > Article = ”
Article | Open access ‘ Published: 29 May 2023 gl ¥ ! 2 A " f-@

Retention time prediction for chromatographic

Cite Share Jumpto Expand
enantioseparation by quantile geometry-enhanced . -
h p I )I[(q g y Predictive Quantitative Read-Across Structure—Property
graph neural networ Relationship Modeling of the Retention Time (Log #g) of
H20 o Jinglong Lin. Donaxian zhang = & Famang Mo & Pesticide Residues Present in Foods and Vegetables

FUNCTIONAL STRUCTURE/ACTIVITY RELATIONSHIPS | June 9, 2023

Nature Communications 14, Article number: 3095 (2023) ‘ Cite this article

Shilpayan Ghosh, Mainak Chatterjee, and Kunal Roy*




Jak pridat retencni Casy analytum, které nezname? Altium

¢

H1ghResNPS Agilent Forensic Toxicology PCDL

* Uzavrenou komunitou vyvijena HRMS
databaze novych psychoaktivnich substanci s
produktovymi spektry.

* Priblizné 2,300 analytl; 1,658 analytu ma

* Peclivé zkontrolovana a usporadana HRMS
knihovna pro LC-QTOF Agilent, soucast ChemVista.

4

* Obsahuje pres 9200 analytu, pro asi 4400 analyt(
jsou zmérend a revidovanad MS/MS spektra.

produktova spektra.

* Databaze obsahuje retencni Casy na zakladé
vlastniho predikéniho modelu.

\

Y

Stale ve fazi vyvoje, ale je na co se tésit:

Metoda pro forenzni toxikologii, cca 5000 analytt s MS/MS spektry.

Zmeérené a predikované retencni Casy pro tfi chromatografické metody s délkou
separace 25/15/10 min.

Plan predikce RT pro vSech > 12 000 analyt( v ChemVista.



Validace modelu pro predikci RT Al

Predikce RT pro = 2500 na zdkladé 700 zmérenych standardd.

Development of a single retention time prediction model integrating )

Chvani b

multiple liquid chromatography systems: Application to new ey
psychoactive substances

Daniel Pasin °, Christian Brinch Mollerup , Brian Schou Rasmussen , Kristian Linnet ,
Petur Weihe Dalsgaard
Section of Forensic Chemistry, Department of Forensic Medicine, Faculty of Health and Medical Saences, University of Copenhagen, Copenhagen, Denmark

Validace predikéniho modelu Odchylka predikovaného RT od skute¢ného RT.
700 {648 (89.9%) i —

All (4804)
20 - Train (2641)
Optimization (721) ® 600 1
Validation (721)
. ® Test(721) ]
£ 15 - —
£
& 400 4
i + 0.5 min = 531 (73.6%)
9 10 A
L 300 A1
©
g
- 5 4 Train R? = 0.996 200 1
Validation R2 = 0.974
Test R = 0.973
Train MAE = 0.142 100 A
Validation MAE = 0.400
29 e 3WI ‘Sl 700w  emaw
T T T T T ﬂ' - ! 1
0 5 10 15 20 = £ = = =
Experimental tg (min) E E 'E ,E f‘
+ Ell B n v
r\:‘ —

DOI: 10.1016/j.aca.2021.339035



Vyuziti predikovanych RT

Izomery fluoromethamphetaminu (FMA)

Suspect hits:
2-FMA
3-FMA
4-FMA

+ ESM (168,1183) Scan SN-763-22.d Smooth
X105 5,529 min.
3
28
26
24
22
2
18
1,6
1.4
1,2
|
08
0,6
04
02
0

Counts

RT diff. [min] vs. predicted

0.04
0.12
0.14

-0,2

T T T T
53 54 55

168.1183 , 137.0761 , 109,0448 , 89,0386 , 83,0292
& x10 37 Coelution Score = 99,9
Coelution Score = 99,1
Coelution Score = 98,2
Coelution Score = 97,9

o

Relative Abundance (%

T T T
56 5,7
Acquisition Time (min)

T T
5,6 57

Acquisition Time (min)

CH,

HN
F ' “CHs

+ ESM (168,1183) Scan Stimu_B4_AIF.d Smooth

Counts

168.1183 , 137.0761 , 109,0448 , 89,0386

Relative Abundance (%)

x10 6
15
14
13
12
1.1

1
09
08
07
06
05
0,4
03
0,2
0,1

x104
1
0,9
08
07
06
05
0,4
03
0.2
0,1

-0,1

-0,2

5,48

min.

2-FMA

Coelution Score = 99,8
Coelution Score = 98,7
Coelution Score = 97,2
Coelution Score = 98,1

T T T
55 5,6 57
Acquisition Time (min)

, 83,0202

T T
55 56 57

Acquisition Time (min)

+ ESM (168,1183) Scan Stimu_B3_AIF.d Smooth
% x106
3 15
o 3-FMA

13
12
11
1
0,9
08
07
0,6
05
04
03
0,2
0,1
0

CHg

HN
\.CH3

5,639 min.

-0,1

T T T T
53 54 55

T T 1
56 57
Acquisition Time (min)

168.1183 , 137.0761 , 109,0448 , 89,0386 , 83,0292

x10 47 Coelution Score = 99,9
1| Coelution Score = 94,9

Coelution Score = 92,0
0,94 Coelution Score = 97,5
0,84

0,74

Relative Abundance (%)

0,64
0,54
0,4+
0,3+
0,2+
0,14

0

20,14

20,24

T T T
56 57
Acquisition Time (min)

+ ESM (168,1183) Scan Stimu_B2_AIF.d Smooth
% x106
3 15
5 4-FMA

13
12
11
1
0,9
08
07
0,6
05
04
03
0,2
0,1

/)
Altium

CHs

HN

5,657 min

T T T T
53 54 55

T T 1
56 57
Acquisition Time (min)

168.1183 , 137.0761 , 109,0448 , 89,0386 , 83,0292

x10 4 | Coelution Score = 99,8
7 Coelution Score = 98,9
1 Coelution Score = 98,3

Coelution Score = 98,2

Relative Abundance (%)
o

20,14

20,24

Acquisition Time (min)
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Inteligentni Reflex: Screening a konfirmace Ak

Jak automaticky sniZit mnozstvi falesné pozitivnich ndlezd...

1. Re-analyza vzorku v Targeted MS/MS
2.Z MH Quant se ziska m/z a RT

N

MH Acquisition

. A

MH Acq: 1. LC/MS All lon MS/MS metoda
2. Quant screeningova metoda
3. Pravidla re-analyzy/konfirmace

3.

MH Acq: 1. LC/MS Targeted MS/MS metoda Kombinovany relzport Z
2. Quant procesovaci metoda obou analyz




Inteligentni Reflex: Screening a konfirmace

Nastaveni inteligentniho reflexu ve screeningové metodé:

Method Editor

Cqv ™) % (= Pesticidy - Alllon

Properties DA Multisampler ~ Multisampl

Konfirmaéni tMS/MS metoda

Vybér , reflexu”
: (stejnd chromatografie)

tment  Binary Pump  Column Comps

Data Conversions  Qual  Quant
Intelligent Reflex Enabled

Intellig

Sample Inteligent Reflex Parameters

O

Altium

Intelligent Reflex Type TS Confirmation || Intelligent Reflex Acq Method | D:\Projects\Revident AltiumiMethods'\Pesticidy - tMSMS -2 View Method
Blank Intelligen .
Worklist
Intelligent R
/ e _ = oy
BoOEEREe (=) 20241110 TS Confirm.w - E L= e @[] SED)
Intelligent Refl [+] Status Sample Name Sample Position Method Dita File Sample Type Leval Name Inj Wl () Intelligent Reflex  Intelligent Reflex  First Pass Quamt!  Second Pass Quar Screening Status
First Pass Q 1 o . Completad No Injection Pesticidy IC  WorklistData-0003.d Blank As Method N T Methods
C B4 - - o . - o 7 .
Second Pas z v [l compiet=d Blanik P2-E1 Pesticidy IC  Blank Screen 02.d Blank 2 Ng P uvod ni wo rkl ist T Methods
3 A . Completad QcC P2-AT7 Pesticidy IC QC Screen 02.d ac & 2
Generate 4 ad . Completed Orange P2-E2 Pesticidy IC  Orange Screen 02.d Sample 2 T3 Confirmation Pestiddy ICT -tV = QUANT Methods = QUANT Methods
Method Path 5 e . Completed Apple P2-E2 Pesticidy IC'  Apple Soreen 02.d Sample 2 T3 Confirmation Pestiddy ICT -tV = QUANT Methods = QUANT Methods
ethod Pa
. Completed ~ . . ~
[ e i Orangs-Intelligent Reflex-Blar  P2-E1 Pesticidy I Orange Screen 02-Intelligent Reflex-B1 Blank 2 Mo Intelligent Ref QUANT Methods
(T Intelligent Reflex
F) i . e O Il R=fl P2-E2 Pesticidy IC O 5c 02-Intelli Reflexxd S | 2 Ll “ A 4 M T Method
i range-| iz=nt = = sticidy range Scresn 02-Intelligent e ample M H i
(@ Iteligent Refex Pridané nastriky pro
g Ll . . le-Intelli Reflex-Blank  P2-E1 Pesticidy IC le So 02-Intell Reflex-BI Elank 2 bl 1 ~Ni T Method
nit: nt = - Lquial -Int ent -
(B) Intelligent Refles et e T = = konfirmacni metodu. :
. Completed X . .
E] L Apple-Intelligent Reflex P2-E3 Pesticidy IC  Apple Soreen 02-Intelligent Reflex.d Sample 2 No TOANT Methods

\ () Intelligent Reflex

~N




. p . . /)
Inteligentni Reflex: Screening a konfirmace Altium

ke - Screening - [Result Review] - B x I Screening - [Result Review] - o x
= T e N
W & >< 88Targets &Suspeds #\Previous Sample Orange ¥ | wNext Sample 21 . 51 348 | Total: | 420 v A X sSTargets %Suspeds A\ Previous Sample | Orange-Intelligent Reflex ¥ s#Next Sample B . 10 401 |Total: | 419
Status Promaoted Compound Name Y Cass Formula RT. R.T. Diff. Final Conc. Mass Match Score Target lon Mass Acct & Status |~ Promoted = Compound Name CASE Formula RT RT.Diff. = Final Conc. Mass Ma_. = Target lon Mass Accuracy
O Benzalkonium C12 10328355 C21H3EN 8856 0.082 145377 997 3042999 07 O Thiamethaxam 153719-234  CBH10CINSO3S 3059 0.046 832 2920266 37527
O Benzalkonium C14 5285676 C23H42N 9758 0082 14258 996 3323312 03 [ Imidacloprid 138261413 COH10CINSO2 3480  0.114 796 256.0596 -1.4007
I:l Cinerine | (Cinerin I} 25402-06-6 C20H2803 10901 0.073 57.88B2 759 3171 09 I:I Imazalil (Enilconazole) 35554-44-0 C14H14CIZN20O 6.067 0.016 754 297.0556 0.2502
I:l DDAC - Didecyldimethylammonium chloride 7173-51-5 C2IH48MN 10.096 0111 1.5667 985 326.3781 -01 I:l DEET / Diethyitoluamide 134-62-3 C1IH17NO 6.650 0.29% 75.2 192.1383 16497
O DEET / Diethyltoluamide 134-62-3 C1ZH1TNO 6650 0335 17615 733 1921383 01 [ Malathion 121755 C1OH1306PS2 7873 0.056 6.6 331.0433 0.5029
O Diflubenzuron 35367-38-5 C14HICIFZNZO2 8566  0.060 0.8732 B7.3 3110393 27 O Benzalkonium C12 10328-35-5 C21H3EN BB49  0.079 98.8 304.2999 0.2919
I:l Dimethoate 60-51-5 C5H12NO3PS2 3.856 0.033 0.1836 B41 230.0069 -16 I:l Benzalkonium C14 5285-67-6 C23H42M 9741 0.074 841 332.3312 -3.1591
O Dodine 112-65-2 C13H23N3 8807 0018 0.3942 B6.O 2282434 11 O DDAC - Didecyldimethylammonium chioride 7173515 C22H4EN 10091 0.133 991 326.3781 0.8657
D Imazalil {Enilconazole) 35554-44-0 C14H14CIZN20 8.070 0.020 0.8641 BB.O 297.0556 10
O Imidacloprid 138261413  COH10CINSO2 3494 0108 7.2015 934 2560596 0.8
O Malathion 121-75-5 C10H1306PS2 7874 0055 5.4296 964 3310433 0.1
D 0908 -04
7 7 4 Ve
' tho nastii S Vysledek druhého nastfiku:
Vysledek prvniho nastriku: ysledek druheno nastriku:
. 010 0.2
753 17
v
% y < . »
(W 51 348 | Towml | 470 v [ i 10 | pd 401 | Total: | 419
+ESI Scan:1 {rt: 6. ) “ES1 Sean
£ x102 £ xo
= =1
3 s 3 8
] (=]
. 11128
8 373.1835 06 :
7 2
4 1333220 ", 4 3021914
1
2 508.2543 922.0098 02 2 Ji1zz 2021024 2040237 285.1418 292.0964
N 765.2206 922.0098 | (M+H)+ |
L 70 O PR | Ll L T ! SO . . .
o 100 200 300 400 soo 800 700 500 oo 1000 . 20 0 0 . 0 . 50 . 100 200 300 400 500 600 700 800 900 1000 292 233 234 295 296 297 298 299
Mass-to-Charge (m/z) ) Mass-to-Charge (m/z) . Mass-to-Charge (m/z)
-ES1 Scani2 (1t 6.587-6.845 min, 33 scans) Frag=110.0v CID@10.0 Orange Screen 02 (Target/.. +ES Scand (rt 6.591-6.840 min, 33 scans] Frag=110.0V CID@40.0 Orange Screen 02.d (Target/.. +ESI Product lon (rt: 3.002-3.131 min, 35 scans) Frag=130.0v CID@10.0 (292.0266, 202.0434, 2... +ESI Product lon {rt: 3.004-2.133 min, 35 scans) Frag=130.0V CID@20.0 (292.0266, 202.0434, 2...
s 102 N o 10 £ x10? 211p644 £ x10? 211,644
4 x10 91,0542 2 x10 91.0542 E €
§ 8 (-0j81) § 8 {og1) H 5 (-1{98) 8 s (-108)
5] 8 - 2020245 ~
6 6 (3.73) | ‘
192.1388 0 T — 0
4 (-0.13) 4
5 5
2 z 192.1283
| | , (013)
0 100 200 300 400 500 600 700 80D 900 1000 0 100 200 300 400 500 60D 700 EOD 900 1000 o 100200 300 400 500 BOO 700 8OO 900 0 100 200 300 400 500 0O 700 00
Mass-to-Charge (m/z) Mass-to-Charge (m/2) Mass-to-Charge (m/z) Mass-to-Charge (m/z)




Inteligentni Reflex:

All lons

trik:

tMSMS @ 1. Nas

2. Nastrik

Malathion

331.0433, 99.0077 , 127.0390 , 124.9821

x10 4 | Ratio = 84.9 (848.9 %) Coelution Score = 99.8

Screening a konfirmace

O

Altium

Cinerine l

317.2111, 149.0961 , 107.0491 , 79.0542
x10 5: Ratio = 148.4 (1484.2 %) Coelution Score = 93.2

[2]
c
] g Ratio =126.2 (1261.5 o) Coelution Sc
O Ratio = 33.8 (657.8 %) ICoelution Score

ore = 98.9
=99.8

Malathion

331.0433 , 331.0433 -> 99.0077 , 331.0433 -> 12
x10 37 Ratio = 26.4 (264.1 %) Coelution Score
Ratio = 29.4 (293.9 %) Coelution Score

7-51 Ratio = 9.2 (180.1 %) Coelution Score

7 Ratio = 0.4 (20.0 %) Coelution Score =
6.5

6,
5.5+
5,
4.5+
44
3.5
3
2.5+
2
1.5+
14
0.5
0

Counts

T T
8 8.2 8.4 8.6

Acquisition Time (min)

7.0390 , 331.0433 -> 124.9821 , 331.04

=975
=974
=90.8
61.2

Malathicn

-0.54

7.4 7.6 7.8

I I I
8.4 8.6 8.8
Acquisition Time (min)

Propham
180.1019 , 77.0386 , 120.0444 , 138.0550
g x10 57 Ratio = 9982.8 (99827.9 %) Coelution Score = 33.4
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Komplexni hardwarové a softwarové reseni od Agilent pro efektivni screening velkého mnoZstvi analyti:

Soucasna kvantifikace a screening analytu v MH Quant 12.

* Prehledna filtrace pozitivnich ndlezd v MH Screener. i
e Jednoducha tvorba vyhodnocovaci metody z PCDL knihovny. i N ’ |

« ,Target MS/MS Confirmation“ inteligentni reflex pro redukci
\ faleSné pozitivnich nalezu.

> 14 000 analytd, pres 6000
latek ma MS/MS spektra

'/ChemVista Applied Market = \ / nghReSNPS |

* Predikce retencnich ¢ast muze

vyznamné zlepsit (a zrychlit)
identifikace analytd pfi
screeningul.

> 35 000 analytd ve
verejnych knihovnach
MassBank EU a MoNA.




U Dékuji za
Altium pozornost...
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