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Expectation from LC-MS Technology

Hundreds of pesticides identified and
guantified in one run

A comprehensive platform solution

with hardware and software

Demand for lower LLOQ with higher
selectivity, specificity, and confidence
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Easier, faster option to final results
while reducing cost/sample




Expectation from LC-MS Technology

Hundreds of pesticides identified and
guantified in one run

A comprehensive platform solution

with hardware and software
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Optimized for Quantitation

TraceFinder™ .

Demand for lower LLOQ with higher
selectivity, specificity, and confidence
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Easier, faster option to final results
while reducing cost/sample




Pesticide Explorer — One Problem...Multiple Solutions!

o
Thermo Scientific™ TSQ ngzi}ir\/rgg’\"s'l?rlierr:gcuad-lr_SQoIe Thermo Scientific™ Thermo Scientific™
Endura™ Triple Quadrupole MS I\/I?S P Q Exactive™ Focus MS Q Exactive ™ Focus MS

Standard QUAN Premium QUAN HRAM QUAN HRAM SCREEN QUAN

OPTON-30425 OPTON-30427

* Includes Software, Libraries, Methods, and Documentation, and Basic Pesticide

Standards
» Optional Extended and Recommended Pesticides can be purchased

« All the sample prep materials can be purchased too




Analytical Challenges of Residue Analysis

« Sample variability (matrix)

« Compound characteristics

* Number of samples

* Number of analytes monitored

* Low levels controlled ( <10 ng/qg )
 Fast response required




Goals of Today’s Webinar

* Develop an instrument method for the separation of the Restek 525.2
Organonitrogen pesticide reference sample (Restek part number 33012)
as a teaching example

» Understand the processes of tuning, calibration, optimization, and method
building

» Explain which parameters in the method can be changed to increase data
guality

* Analyze the resulting chromatography and data to evaluate whether
further changes could help




Alachlor (15972-60-8)

Ametryn (834-12-8)

Atraton (1610-17-9)

Atrazine (1912-24-9)

Bromacil (314-40-9)

Butachlor (23184-66-9)

Butylate (2008-41-5)
Chlorpropham (101-21-3)
Cyanazine (Bladex) (21725-46-2)
Cycloate (1134-23-2)
Diphenamid (957-51-7)

EPTC (759-94-4)

Etridiazole (2593-15-9)
Fenarimol (60168-88-9)
Fluridone (Sonar) (59756-60-4)
Hexazinone (Velpar) (51235-04-2)
Metolachlor (51218-45-2)
Metribuzin (21087-64-9)

MGK-264 (113-48-4)

Molinate (2212-67-1)
Napropamide (Devrinol) (15299-99-7)
Norflurazon (27314-13-2)
Pebulate (1114-71-2)

Prometon (1610-18-0)
Prometryne (7287-19-6)
Propachlor (1918-16-7)
Propazine (139-40-2)
Propyzamide (23950-58-5)
Simazine (122-34-9)

Simetryn (1014-70-6)
Tebuthiuron (34014-18-1)
Terbacil (5902-51-2)

Terbutryn (886-50-0)

Triadimefon (43121-43-3)
Tricyclazole (Beam) (41814-78-2)
Trifluralin (1582-09-8)

Vernolate (1929-77-7)




Process Flow Chart

Calibrate TSQ with Poly-Tyrosine or ERMS

Choose LC Column Type & Length

Determine Flow Rate & Mobile Phase

Have Pure Standard of Each Compou Have Mixture of All Compoun

Optimize Source Conditions Each Compound™

can be Isolated Compounm

Optimize Each Compound Overlapping Isotope

or Adduct lons
Known Transition Unknown Transitlon :
Optimize Source

Load Transitions Let Tune find Conditions
into Tune & Top 5 |
Optimize Transitions Use Full MS, Product lon Scans

_ & Chromatography to Get
Copy into Instrument Method & Test Run Transitions
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Choosing Chromatography Method

* This method was chosen to produce that fastest possible separation of
the 37 component Restek 525.2 organonitrogen pesticide mix

 Ultimate 3000 RSLC with a HPG pump and a temperature controlled
column compartment

* Accucore™ Vanquish™ C,g* 2.1 mm x 50 mm, 1.5 um (PN 27101-
052130) HPLC column running at 400 uL/min

* Gradient:
* Mobile Phase A: 0.1% Formic Acid in Water (PN LS118-1)
* Mobile Phase B: 0.1% Formic Acid in Acetonitrile (PN LS120-1)
* 1 minute gradient form 10% B to 90% B
* 3.5 minute total run time

Choose LC Column Type & Leng
Determine Flow Rate & Mobile Phase |
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Optimizing Source Conditions When You Have Pure Compounds

Calibrate TSQ with Poly-Tyrosine or ERMS

Choose LC Column Type & Length

Determine Flow Rate & Mobile Phase

[ve Pure Sandard STRIEHTR e TS ATEE
¥ ,

|_Optimize Source Conditions | Each Compounam

' can be Isolated Compounm

Optimize Each Compound Overlapping Isotope

or Adduct lons
Known Transition Unknown Transitlon :
Optimize Source

Load Transitions Let Tune find Conditions

into Tune & Top 5 |
Optimize Transitions Use Full MS, Product lon Scans

_ & Chromatography to Get
Copy into Instrument Method & Test Run Transitions
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Steps to Start Up

* Place the mass spectrometer into operate mode

* Tee into the LC flow with your compound of interest (1 ng/uL is good
starting level)

« Set the gases / temperatures using the ‘Get Defaults’
« Connect the tee outlet into the mass spectrometer

Optimize Source Conditions

12



Compounds Teed in for Optimization

Compound in Syringe PUmp"

» Part Numbers (www.idex-hs.com):

o F-130: Fingertight fittings, PEEK

o P-727: Tee, PEEK

e 1535: Red PEEK Tubing, 0.005” ID

e 9013: Syringe Adaptor (Blunt syringe)
or

o P-642: Luer Adaptor (Luer syringe)

Tee connec
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Use ‘Get Defaults’ to Set Basic Instrument Parameters
—

TSQ Tune Page

14

# T5Q Quantiva Tune Application 2.01292.15 [l = ]
iti B 1-6 - ( 1 B
o  Positive @ Valve A @ | ch\ThermaotData | [ |
[ Profile i & Syiinge OFF ¢ ,@ : - - |
o | Rawdata | _20160518044454 | Vicvd
2. Avg.() OFF - Record - C 2. 4 Changing
ION SOURCE DEFINE SCAN CALIBRATION
Ion Source Optimization E
. 90 20 g
Current LC Flow [l 80 &0 =T
70 70 t
Ion Source Type 60 60
- Y 50 50 =
Pos Ion Spray Voltage (V) |.4200 | 4138 40 40 E
' 30 20 3
Neg lan Spray Voltage [V} | 2500 |
\ - / 20 20
[0 Sheath Gas (Arb) | 43 | 45 10 10 E
@ Aux Gas (Arb) |13 | 13 10 20 20 40 30 &0 7O EBO 90 10 20 30 40 50 60 70 80 90 g
. ) <
[0 Sweep Gas (Arb] | 1 | 1 # 611931 AV: RT: 133:44  NL: 3.21E+006 +p H-ESI FULL: Q1MS
D Ion Transfer Tube Temp (°C) | 340 | 1378
| 14511
@ Vapaorizer Temp (°C) | 360 | 337 100
371.44
| 38144 42822 47944
- [ T T T T T T
W E Apply 100 150 200 250 300 350 400 450 500
~ ¢ = =
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Tune Window with LC Flow Teed into the Syringe Pump

) T5Q Quantiva Tune Application 20.128215 [E=SjE =)
o & Positive i @B veve 16 A~ @ [Themoes ‘ @
Thermo TSQ QuANTIVA ° IR L == | G
2 Avg.() OFF | = Record L & J —

10N SOURCE DEFINE SCAN CALIBRATION

m q

Ton Source Optimization M tic M RSD:15%
Chromatogram RSD = 3.4% Signal Stability Good B RSD:2%
. . [ | tic 4
Current LC Flow (ul/min) ‘400 | | Get Defaults | =
— J ) 18 E+€ 18 E
Ton Source Type | ‘ 15672 16 |
T =
Pos lon Spray Voltage (V) ‘dzon ‘ 4140.9 147 14 E
—) 2
Neg lon Spray Voltage { V) |2500 ‘ 126%° 12
- 5 a
@ Sheath Gas (Arb) ‘45 ‘ 45 é\lE*g E 10 E
@ AuxGas (Arb) ‘.15 ‘ 15 B ‘ 8 g
8 sowceve [ N Chromatogram Plot 5 :
—_— "
@ Ion Transfer Tube Temp (°C) ‘340 ‘ 340 48 g 4
e — +8
PR 2E - - 2
Do [ 52 shows signal height —
350 50 100 150 200 250 300 350
Scan Number
# 614474 AV: RT: 15243  NL: 2.94E+007  + p H-ESI FULL: Q1MS T
o | %RSD
o0} variance as 7o
80
70-]
60-]
501021
40
30 14322 15522
204 1A gy o
10} h f
ol L Wi?_“ . reE 22322 245711 26122 27911 30122 31711 33 365,11 381.22 406,22 417.00 453.00 47700 493.00
B T I LI | ! [ T | ! [ f 1 T 1 T | T | T T T T T T | T T T T T T T T T T T 1
— 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 g
2

Chromatogram

button

15



Parameters to Optimize

* One compound is used to optimize ion source conditions to make the
most stable spray:

* Probe Position

Sheath gas

Aux gas

Sweep gas

Spray Voltage

Source Temperatures

« Each compound is used to optimize the mass spectrometer parameters
for the best possible response and selectivity:

* Precursor m/z

RF-Lens voltage
Product ions / SRM transitions

Collision Energies

lon Polarity

16 SCIENTIFIC



Optimization of Default Source Conditions Manually

une 15 -:.-ﬂ-@-@
o & Positive i @D vave 16 A~ @ | [eremoes ‘ ﬁ @
Thermo TSQ QUANTIVA ° O TFemallE . I | Gz ==
30 Avg. (100) OFF - Recard L —a Normal
10N SOURCE DEFINE SCAN CALIBRATION
Ion Source Optimization W mass: 30405 | ] RSD:15% E
Chromatogram RSD = 8.0% Signal Stability Good ] RSD:2%
— —— W mass: 304.05 @l
Current LC Flow (ul/min) ‘400 | | Get Defaults | E
— J ) 18 Ew 18 E
Ton Source Type | -
>
Pas lon Spray Voltage (V) ‘azon E
Neg lon Spray Voltage { V) |2500 3
[@ Sheath Gas (Arb) ‘.45 O t' - G & T p t ‘ o
@ Aux Gas (Arb) ‘ 15 p I I Z e aS e e ra u re g
- - . - . N
e | settings to increase signal height
@ Ion Transfer Tube Temp (°C) ‘ 240
I and minimize signal RSD
200 300 400 500
Scan Number
# 817773 AV: RT: 174:56  NL: 3.38E+007  + p H-ESI FULL: QIMS
0o, Bl
90
80|
70 242 22
60 21222 70822
50—
401 330.22
30
o 116.11 171,11 oy 124322 oon 95 304.22 331 22
1zi n i 1&22 1 Mn\ Lo sgoz| w2 §meo2 393&22 40122 43311 44522 487.22  438.22
T T T i ; T i T T T T T T T T ; T T
m;{;ﬁ]y 100 12‘0 1)10 1(!?0 1&0 260 220 240 2(‘50 2&0 360 3%0 3)10 3(!?0 3‘30 460 4‘20 4‘|10 4&0 4&0 SI!JO
£ M ¢ = = [H

—— T = T == = T ——
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Sweep Gas (Nitrogen gas)
ESI Probe /

Aux Gas (Nitrogen gas)

Sheath Gas (Nitrogen gas) lon transfer tube

18



Optimization of Source Conditions Using Automated Routines

) T5Q Quantiva Tune Application 20120215

Thermo TS () QuANTIVA

1ON SOURCE

Record

_20160518044454

Optimizing sheath gas for 304.20 Normalized SD for 304.20
@
e
<
7
z
=]
&
e - -
_%45 203
B 025 9
gt s g
H 702 g
Start Value ‘ E =
2 2E 015
Stop Value ‘
1 6 01
Step Size ‘ 1E 205
Signal Type
15 20 30 40 45 15 20 2 30 35 40 45
m/z Sheath Gas (Arb.) Sheath Gas (Arb.)
Optimization In Progress... # 621069 AV: RT:197:17  NL: 1.60E+007 +p H-ESI FULL: Q1MS
11822
100+
90—
80—
707 242,33
60
226,33
0] S 330,33
40
30
20* 146.00
. 180,22 20211 243.22 27222 133111
10-] 130.44 7 ‘ 304.22
o i e bt Ll dzon |y h wewll ez w2 982 e amn  smn s sen
’ | L LI S R S| LI LA L N E N I B N B LA LI WA B R B Y
_ Abort 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
&~ Optimization in progress... (00:00:36) ¢ = = =
—— e T
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Copy Source Conditions

——

TSQ Tune Page

P T5Q Quantiva Tune Application 20.1202.15 =R
o = Positive i @D vave 16 A~ ® |G\Thwm\Data ‘ [7] G o i
.!-c'.lgﬂ.t..u: TSQ QUANT’ VA o U ggrzze il @ [Rendste | | 2016051804244 T °
2 Avg.(100) OFF  ~ Record - { Normal

10N SOURCE DEFINE SCAN CALIBRATION

Copy

Ion Source Optimization 186.05 E
Q3 isolation optimization for 228.12 to 186.10 transition
— § @
Current LC Flow (ul/min) ‘400 | | Get Defaults | 600000 E
Ton Source Type | 500000
>
=
Pos lon Spray Voltage (V) ‘dzon ‘ 41385 2
2 400000 2
Neg lon Spray Voltage { V) |2500 ‘ £
Sheath Gas (Arb) ‘45 ‘ 45 5 300000 E
- ]
Aux Gas (Arb) ‘15 ‘ 15 3 ]
< 200000 z
@ Sweep Gas (Arb) ‘2 ‘ 2
@ lon Transfer Tube Temp (°C) ‘ 340 160000
Veporizer Temp CC) | 375 | 3755 .
1855 1856 1857 1858 1859 186 1861 1862 1863 1864
Product m/Z
# 633617 AV: RT: 1166:26 NL: 6.62E+007 + ¢ H-ESI FULL: Q1MS
101.168
100—7—
90—
80—
70—
807 10513
50—
40—
30—
20*_ 14312
10 127.09 o005 19803 20805
] 1l l H. Lt H‘ .“J‘. L ‘TIEE_DRQ‘ Ny ﬂ\ L “.ul L ‘__‘/‘m L Ll 24\3‘15 2002 27216 0405 SSD"H 35518 37130 493 27 413.22 434.27 454 24 48226 48384
LA L A B S S f f [ f L S B A LA R N S | R
Apply 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
[ENEN

T = T =T =T =

Paste

T — T —— T
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Paste Source Conditions

m——
TSQ Instrument Method Edito

& Untitled - Thermo Xcalibur Ins
File TSQQuantiva Help

Dedl 8| x[2|

Mew

“Diones

Chiomatograph

araphy Ql + Delete [] Mixed Scan Mode
Clear
i
- lobal
TS0 Quantiva Global Parameters

Ton Source Properties

Ton Source Type

Spray Voltage

tatic
ime Dependent

Positive Ton (V) |4200.D|)

Negative lon (V) |J_Sﬂﬂ‘ﬂﬂ

Current LC Flow (uL/min) ‘0 ‘ | Get Defautts |

Sheath Gas (Arb) |45

Aux Gas (Arb) 15

Ton Transfer Tube Temp (:C)

OpY--~

APPI Lamp | Not in Use -

|

|

Sweep Gas (Arb) | 2 ‘
|

|

Rea
T S aE—

T— T — T —— T

NOT SAVED
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Compound Optimization When the Transitions Are Known

Calibrate TSQ with Poly-Tyrosine or ERMS

Choose LC Column Type & Length

Determine Flow Rate & Mobile Phase

Have Pure Standard of Each Compou Have Mixture of All Compoun

Optimize Source Conditions Each Compound™

can be Isolated Compoqnm
L Optimize Each Compound Overlapping Isotope

or Adduct lons

Known Transition Unknown Transitlon

Z Optimize Source

Load Tra Let Tune find Conditions
into Tune & Top 5 ,
Optimize Transitions Use Full MS, Product lon Scans

— & Chromatography to Get
Copy into Instrument Method & Test Run Transitions
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Compound Optimization of the Precursor

T T Quantive Ture Application 2.01292.15 ===
o F positive e i ® |c:\Thermu\Datﬁ | & -u @
Thermo TS W Profie o A on | - QR . .
SCIENTIFIC T a aUANT’VA o |Rawdata | 0160728041618 | | e ‘
2 Avg.() OFF N Record . . Normal
10N SOURCE DEFINE SCAN CALIBRATION
w
Sample Injection Mode: Syringe 00 ag E
Mass Input Options " o b
) Formula (add adduct to formula)
@ m/z 70 70 %
5
m/z value | 304.1 ‘ 50 0 =
Compound Name | Nerflurazon ‘ s % "
! . g
Q1 Resolution (FWHM) I 07 J @ 2 g
=
Charge State | 1 ‘ i »
Source Fragmentation (V) |u ‘
Al = 20
Precursor - Optimize RF Lens 3
10 10
Adjust Precursor Mass
Product 10 20 20 40 50 &0 70 g0 90 10 20 30 40 50 50 70 g0 %0
CID Gas (mTorr} L5 M #12072 RT: 14333:12 NL: 5.12E+007 +p H-ESIFULL: QIMS.
Product Input Options:
Unknown Product Ions
212.11
| ‘ 100+ 226.22
Collision Energy Start 5 4
allision Energy Start (V) | 00
Collisicn Energy End (V) | 55 ‘ 80—_
Use Collision Energy Step 70 290 11
Collision Energy Steps |10 ‘ L s0
) 50
Adjust Product Mass i 242.33
40 390.22
od port Expo 30+
Product Mass 20— 253.33
1oz 104 27533 22 e o 352.22
. ] 3,11 2. 367.22 3931
B sl 4, PO LN IJLﬂ..IJL.‘ni‘J‘L’IMI ST P <oalls- eSS L
Optimize 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

BCl =]

(& B] o]

— ——
Optimize Each Compound

ThermoFisher
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Which Precursor Do We Use?

) TSQ Quantiva Tune Application 2.0.1292.15 ==
o o Positive 0 i A~ ® |c:\Thermu\Dat,3 | :»- -? P o
Thermo Tsa a M Profie i # syinge ON | = @ - . 4.
SCIENTIFIC UANTIVA o | Rawdata | _20160728041618 | View
2 Avg.() OFF N Record . > Normal

ION SOURCE DEFINE SCAN CALIBRATION

Scan Optimization M E
w
Sample Injection Mode: Syringe 00 ag E
Mass Input Options b
20 80
) Formula (add adduct to formula)
>
@ m/z 70 70 Z
&5
m/z value | 304.1 ‘ 50 0 E
Compound Name | Norflurazon ‘ s w0
a
Q1 Resolution (FWHM) I 07 - J 0 0 g
<
Charge State | 1 ‘ 3
9 0 20
Source Fragmentation (V) |0 ‘
20 20
Precursor - Optimize RF Lens 3
10 10
Adjust Precursor Mass
Product 10 20 30 40 50 50 70 80 90 10 20 20 40 50 50 70 80 0
CID Gas (mTorr} 15 M #12072 RT: 14333:12 NL: 5.12E+007 +p H-ESI FULL: QIMS
Product Input Options:
*) Unknown Product Tons
212.11
. 100+ 226.22
Collision Energy Start (V) | 5 ‘ q
J 90
Collisicn Energy End (V) | 55 ‘ 80—_
Use Collision Energy Step 70 290 11
Collision Energy Steps | 10 ‘ B

Adjust Product Mass

Product Mass

1 299

35222 3g7.az R

T T |
360 380 400

Optimize

¢ =[5 =
12:50 PM

Bl &=

(3

8/7/2016 |

ThermoFisher
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Optimizes Precursor m/z

Precursor Mass [solation for 228.18

y E+E \/

+&

Precursor ion current

2278 2274 228 2281 2282 2283 2284
Precursor

25



Optimizes RF Lens

Ion current
]
m

4E

L
2"

50

100

SRIG tuning for 228.18

D

150
SRIG RF Amplitude (V)

200

71.28
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Using Product lons from a TraceFinder Compound Database

NSO TaCeTIinuen weneral Lo | -;Fg
Eile Compound Database Tools Help Real time status | User: craig.dufresne é ﬂ
; To e W B | &% W @
Method Development ~ % B Compound Database - Metabolomics*
¥ Method View search Compound Detail
Compound Formula

Compound: Norflurazon

¥ Compound Database >

[Compnund Details ] Experiment: SRM Category: Pesticide CAS: 27314-13-2 Formula: C12H9CIF3N3O
Grid Ionization: ESI Response Threshold: @ Neutral Mass: 303.03862
Compound Type Target Compound

Instrument View
Internal Standard

Target Peaks

Precursor Mass:  304.080 Conﬂrm\'ng Peaks (Q Only)

Product Mass: ~ 283.930 Precursor Product Masll Collision Energy: Target Ratio(%) Window Type Window (+/- %) Io
Polarity: Positive 304.080 160.000 37 Absolute
Adduct: ez 304.080 263.950 27 Absolute

Charge State: 1

RT (min): 0.00
Collision Energy: 33
Lens: 0.0

Energy Ramp: 0.00

v n -
Acquisition Total Compounds: 29
Analysis
Method Development
=l [ |

L.
Known Transitions

07 ThermoFisher
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Choosing Transitions from mzcloud.org

oY a Kactlylncent Sf TFUniv B Sign in - Office 365 @ RevBase Legin - Concur a BoA_Login [ iconnect HR1 [l HRAM_SRM_database [l Employee_discounts M Thermo Fisher Article Sear... <& mzCloud 'j Level 3 Conferencing Portal

Home About

Features Pariners Contact

w2 https://www.mzcloud.org/DataViewers/Main/reference O ~ @ @ | <> mzCloud Database

Login

Spectral Tree

| Filtered

Views v I Reference Library <<
= Standard Filter~ |n0rﬂu
= Compare Results for "norflu’ X

= Structures

Libraries v

I Reference Library

Search 4
Search Results 4

Tools 4

Install mzCloud app

fop Application

No: 849
Norfluoxetine
Monoiso. Mass: 295.11840

© Thermo |Heo [us?
© Thermo JHep fus?
No: 2027

Morfludiazepam
Monoiso. Mass: 288.04657

© HighChem [arcijHep [ins?]
© Thermo |Hcp fus?]
No: 2426

N-Desmethylflunitrazepam
Monoiso. Mass: 299.07062
© Thermo

No: 2492

Norflurazon

Monoiso. Mass: 303.03862

¥ © Thermo \Heo fuis2

© TAC |Hcofus2
© Thermo [APCi|HCD Jus2
@ Thermo |nco fus2
© Thermo D

Mo: 2493

Morfluvoxamine
Monoiso. Mass: 304.13986
© Thermo Juco fuis?]

record count 5

Recalibrated

FT MS1 Scns. 811,72

MEE 304,05 Serm 914, 15, 96

Y A I

< | 5/21 FT HCD 50 NCE, 30.405 eV M52 304.05 Combined Scans #14, 15, 16

FTMS + APCI ms2 304.0459@hcd50.00 [50.00-314.05]

250000000-]

200000000

150000000

100000000

50000000

0]

.1
T

284,03967

160.03686

B7.808485 183.06976
26403344

50

g L [N

100 150

Quantum Chemical Annotations

v 5721 >

+

H]
z 304.0455]
50: TW 1

Standard = Compare  Structures
| Structure C;,HgCIF;N,O v
Cl
[o Ny % rN{
| N>
F F
F
| Breakdown Curves ~ v
] Options | Legend
A ) CID (&) HCD
R () Rel (=) Abs
] # highest peaks
— 5 :
1 Additional peak
J v
T
— 4
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Compound Optimization of Known Product lons

) T30 Quantiva Ture Application 2.01292.15 =R
o F posiive S i ) |cimhemoiDan - M
Thermo TS0 QUANTIVA o peee | o o [ R | | Lo ]|

Record Normal

ION SOURCE DEFINE SCAN C/ [BRATION

Optimization

Sample Injection Mods: Syringe

STATUS

Mass Input Options

) Formula (add adduct to formula)

@ mpz 70 70 g
5
m/z value | 304.1 ‘ 50 0 =
Compound Name | Nerflurazon ‘ s % "
Q1 Resolution (FWH) 07 - 5
I J 40 40 %
Charge State | 1 ‘ 20 - 3
Source Fragmentation (V) |0 ‘
Al = 20
Precursor - Optimize RF Lens 3
10 10
Adjust Precursor Mass
Product 10 20 20 40 50 &0 70 g0 90 10 20 30 40 50 50 70 80 0
CID Gas (mTorr} L5 M #12072 RT: 14333:12 NL: 5.12E+007 +p H-ESIFULL: QIMS.
Product Input Options:
") Unknown Product Tons
212.11
. 100+ 226.22
Collision Energy Start (V) | 5 ‘ 00
Collisicn Energy End (V) | 55 ‘ 80—_
Use Collision Energy Step 70 290 11
Collision Energy Steps |10 ‘ L s0
) 50
Adjust Product Mass i 242.33
40 390.22
od port Expo 30+
Product Mass 20— 253.33
1oz 104 27533 22 e o 352.22
& [ . el sl 4, PO LN IJLJLIJL..‘A.L ‘J'L.'IMI S P s 35~|7'22‘ S?SHI
Optimize 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

¢ = EE
1250PM | |

i

% EFE]

8/7/2016 |
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Typing in the Known Product lons

: o T
@ o oo il A= (5] | eimhamsita m o
SEIRMTIRIE Tsa auANT’vA o e 4 Rawdaty | | 2taeatiendiais Vi
L bug () OFF Recoit Mormal
0N SOURCE DEANE SCAM CALIBRATION
21 Resbutasn [PAHL) oy - 0 o E
<
Chasge Sate i ® o
Source Fragmentasen V) b p
0 ] E
o Precurser - Optamize BF Less =
& 5
o Adipank Pracurisd Madd
% ] "
B progun E
a0 0 g
30 Gan [mTewr) 15 =
Froduct Input Options:
Unknown Product loon
& Kncram Product lons.
Callien Erafgy S5t V) H = W
Ceon ey En0Y) 2 wo®m W M W M W W ® WoW ¥ 4 W B M W W

L s Erivan Fmer | 'm12879 AT 1433716 ML 486E+D0T  + p H-ESIFULL: Q1MS

Colicn Erengy Stepd 10

o Ecdpnt Prochust Mass

28.22
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The Instrument Stabilizes the Collision gas in Q2
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The Product lons are Optimized

) TSQ Quantiva Tune Application 2.0.1202.15 = T

—
B
| _20160728041618 |

Thermo TS0 QuANTIVA I s °

- R Normal
ION SOURCE DEFINE SCAN CALIBRATION
Compound Name Norflurazo ' 160.07 E
Q3 isolation optimization for 304.07 to 160.00 transition
Q1 Resolution (FWHM) { 07 - J 700000 E
Charge State ‘ 1 ‘ &
500000
Source Fragmentation (V) ‘ 0 ‘ 3
. | 500000 g
Precursor - Optimize RF Lens P 2
g
Adjust Precursor Mass 5 400000
$ "
Product E 300000 E
T o
CID Gas (mTom) 15 - £ z
200000
Product Input Options:
© Unknown Product lons 100000
@ Known Product lons
Collision Energy Start (V) ‘ 5 ‘ 0
( ) 1596 1597 159.8 1599 160 160.1 160.2 1603 1604
Collision Energy End (V) 55 ‘ Product m/Z
Use Collision Energy Step
# 13182 RT: 14338:37 NL: 2.03E+004 DAC Scan
Collision Energy Steps ‘ 1 ‘ 1
Adjust Product Mass
50.00
= 100+
Import Export + X 90_’ 5822
Product Mass 801 50.83 BD.22 B5.22
1 160 -
704 5041
2 | 26385 - 42 748 EEEIJ ?_E-DD
60—
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4 | opem 50 4178 7822
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Breakdown Curves

) T30 Quantiva Tune Application 2.0.1292.15 =[]
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N Record Normal
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&
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CID Gas (mTorr) | 15 M # 14175 AV: 3 RT: 14344:16 NL: 3.46E+006 + ¢ H-ESI SRM: 304.0696
Product Input Options:
Unknown Product Tons
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100
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50—
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Copying the Transitions to the Instrument Method
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Drag and Drop SRM Scan

T

TSQ Instrument Method Editor

T Untitled - Thermo Xealibur Instrument Setup

File TSQQuantiva Help

=8 =]

Dedl 8| x[2|

Method Timeline

' Method Editor

Global Parameters Scan Parameters

Summary

Mew
Delete [] Mixed Scan Mode

Clear

Dionen Method Duration
Chromatography (min)
5
i
2 FEER
*T50 Quantiva 1

= 8= = —

T T =T

Experiment 1

Compound | Retention Time (min)

1 name 1 1

— T

RT Window (min)

Polarity

Positive

Precursor (m/z)

200

SRM Table
Product m/z)
100

Collision Energy [V)

0

Import Export &=

Uncheck “Use Calibrated
RF Lens” box

SRM Properties

Use Cycle Time

Use Calibrated RF Lens

e
Q3 ResolutiodfiH
CID Gas (mTor)
Source Fragment{fon (V) |n
Chrom Filter (sec; E

Disalay Batntiod ime

Copy Experiment Time

NOT SAVED
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Repeat for Each Compound

Optimize Each Compound .

Known Transitlo

Load Transitions
into Tune &
Optimize

Copy into Instrument Method
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Compound Optimization When the Transitions Aren’t Known

Calibrate TSQ with Poly-Tyrosine or ERMS
Choose LC Column Type & Length

Determine Flow Rate & Mobile Phase

Have Pure Standard of Each Compou Have Mixture of All Compoun

Optimize Source Conditions Each Compound™

can be Isolated Compoqnm
L Optimize Each Compound Overlapping Isotope

or Adduct lons

Known Transition Unknown Transition

Optimize Source

Load Transitions Let Tune find Conditions
into Tune & ,
Optimize \__Transitions Use Full MS, Product lon Scans
' = & Chromatography to Get
Transitions




Thoughts on Choosing Unknown Product lons...

* Try to avoid choosing common losses such as ammonia and water as
these add little specificity to the SRM transition

* Be aware of using high collision energies and generating fragment ions
that are very small and common to a large number of compounds

 In general its desirable to choose five product ions:

* One QUAN ION for measuring peak area for your curve

« Two CONFIRMING IONS to use for ion ratio measurements to validate proper
peak picking during complex matrix quantitation

* Two back up ions to use in case of matrix interference requiring the removal of a
guan or confirming ion
* Mass Frontier is an excellent package for theoretically fragmenting a ion
and evaluating its potential product ions
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Setting Up Compound Optimization to Find Unknown Transitions
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The Instrument Finds the Best Product lons

Maximum Intensity

:

%

:

Multiple collision energy product scan for m/z=304.(

S0 100 150 200 250
mfz

W 28400

. M 16006
§ 264.00
193.04
140,07
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Creates Breakdown Curve

3 isolation optimization for 304.07 to 140.00 transition

Product ion current
: &

:

13596 138.7 135.8 139.9 120 1201 1402 140.3 1404
Product m/Z
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Optimizes Q3 m/z

68.07
Q3 isolation optimization for 228.12 to 68.32 transition -

140000
120000
E 100000
§ 80000
g 60000
40000

20000

676 677 B7.B 67.9 BB A1 B8.2 BE.3 684 B8.5
Product m/Z
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Compound Optimization Results
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Drag and Drop SRM Scan

7 Urited  Therme Reatour Fatrument Setap =T sl

File TSQ Quantiva Help
Ded 2| x(2

Method Editor | 6iobal Parameters [JEETSINMEtares Summary

Method Timeline

z
Dianee Method Duration e

Chiomatograph min
araphy (min) Delete ["] Mixed Scan Mode

5
Clear

*T50 Quartiva Experiment 1

Dl B an SRM Properties

Compound | Retention Time (min) | RTWindow (min)  Polarity  Precursor (m/z) | Product (m/z) | Collision Energy [v)
Use Cycle Time

name 1 1 Positive 200 100 0
Cycle Time (sec)
Use Calibrated RF Lens
Q1 Resolution (FWHM)
Q3 Resolution (FWHM)
CID Gas (mTorr)

Source Fragmentation (V)

Chrom Filter (sec)

Display Retention Time

Copy Experiment Time

Ready NOT SAVED

e T a2 T = T =T = T — T —— T —— 1T

ThermoFisher
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Repeat for Each Compound

Optimize Each Compound .

Unknown Transmo

N

Let Tune find
Top 5 Transitions

Copy into Instrument Method
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Import the SRM Table

Untitled - Thermo Xcalibur Instrument Setup.
File TSQQuantiva Help

Dedl 8| x[2|

Method Editor | Global Parameters Scan Parameters

Method Timeline

#
Method Duration 14
(min)

Mixed Scan Mode
5

*T50 Quartiva Experiment 1

Import Export &=

Compound | Retention Time (min) | RTWindow (min)  Polarity  Precursor (m/z) | Product (m/z) | Collision Energy [v) _F[

Alachlor . 5 Positive | 270195 162155 n

SRM Properties
y Use Cycle Time

Alachlor . 5 Positive | 270.195 238073 13 Cycle Time (sec)

Ametryn X Positive | 22818 68.32 38 Use Calibrated RF Lens
Ametryn . Positive | 223.13 186,102 £
Q1 Resolution (FWHM)
Atraton X Positive | 212.25 100,199 30

Atraton . Positive | 212.25 170137 0 Q3 Resolution (FWHM) 07
Atrazine Positive | 216.1 104,164 31 €D Gas (miTor) 15
Atrazine X Positive | 216.1 174.063 20

Source Fragmentation (V) |n
Bromacil Positive 261.095 187.872 30

Bromacil . Positive | 261095 204,989 17 Chrom Filter (sec) |3

Butachlor . Positive 31217 162195 2% Display Retention Time

Butachlor . Positive 31217 238136 10
- Copy Experiment Time

Butylate ! Positive | 218,21 41518 7

Butylate . Positive 2821 57.428 19
Cyanazine . Positive 24115 104133 32
Cyanazine Positive 24115 214103 19
Cydoate . Positive 216.215 55422 2
Cycloate ! Positive | 216,215 83301 19
Diphenamid . Positive 240.215 13416 24
Diphenamid | 2. Positive | 240.215 167.134 5
EPTC . Positive 190.105 43.693 2
EPTC . Positive 190.103 B86.171 18
Fluridone Positive 330.085 290126 34
Fluridone . Positive 330085 310117

Hexazinone Positive | 253.245 71332

Ready NOT SAVED

46 ThermoFisher
SCIENTIFIC



Using an LCMS Method to Find Missing Compounds

Calibrate TSQ with Poly-Tyrosine or ERMS

Choose LC Column Type & Length

Determine Flow Rate & Mobile Phase

Have Pure Standard of Each Compou Have Mixture of Al Compound

Optimize Source Conditions Each Compound™ \A

can be Isolated Compounds he
Optimize Each Compound Overlapping Isotope
or Adduct lons

Known Transition Unknown Transitlon ‘1'

L Optimize Source
Load Transitions Let Tune find Conditions ___

into Tune & Top 5

Optimize Transitions { Use Full MS, Product lon Scans

_ & Chromatography to Get
Copy into Instrument Method & Test Run Transitions
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Using Product lons Scans to Find Missing SRMs

[E=SE =)
File TSQQuantiva Help
Ded 2| x(2
' Method Editor @ Global Parameters Scan Parameters Summary
Method Timeline
1750
Method Duration Product lon Scan
min]
_ ) [[] Mixed Scan Mode
i
4 .
T as oo
Dl B an Product Ton Scan Properties
Precursor (m/z) | Polarity | Scan Range (m/z)
1 24 Fositive | 50-200 San Ratellla/zec)
it Use Collision Energy Ram|
Full Scan Q1 2 A8 Positive | 50-200 = ay Ramp
ERE=B] Fositive | 50-311
S— Collision Energy (V)
Full Scan Q3
Use Calibrated RF Lens
Product [on Scan
Q1 Resolution (FWHM)
Precursor lon Scan Q3 Resolution (FWHM)
Neutral Loss Scan GG o)
Source Fragmentation (V)
SIM QL
Chrom Filter (sec)
SIM Q3
QED
Ready
2l T ——— — ——

Use Full MS, Product lon Scans &

Chromatography to Get Transitions
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Finding lons to Add

Thermo Xcalibur Qual Browser - [productlonScans.raw] = |- | )
File Edit View Display Grid Actions Tools Window Help (-] =]x]
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T A I T L e e e e e
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Time (rmin)
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o
5o

o
=]
IEERNNRE)

o

productionScans #545-561 RT: 1.72-1.77 AV. 6 NL: 6.44E4
F: +c ESI Full ms2 218.210 [50.000-200.000]
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@
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-
=1

o
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i
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Adding the New Compounds into the Method

T Untitled - Thermo Xealibur Instrument Setup

File TSQ Quantiva Help
Ded 2| x(2

Method Editor | Global Parameters Scan Parameters

Method Timeline

Method Duration
(min)

[] Mixed Scan Mode
5

“TS0 Quantiva Experiment 1
. ' o't (7ot + % —
Compound Retention Time (min) RT Window (min) Polarity Precursor (m/z} Product (m/z) Collision Energy (V)

Alachlor . 5 Positive | 270195 162155 n
Alachlor . 5 Positive | 270.195 238073 13 Cycle Time (sec)

Ametryn X Positive | 22818 68.32 38 Use Calibrated RF Lens
Ametryn . Positive | 223.13 186,102 £
Q1 Resolution (FWHM)
Atraton X Positive | 212.25 100,199 30

Atraton . Positive | 212.25 170137 0 Q3 Resolution (FWHM) 07
Atrazine Positive | 216.1 104,164 31 €D Gas (miTor) 15
Atrazine X Positive | 216.1 174.063 20

Source Fragmentation (V) |n
Bromacil Positive 261.095 187.872 30

Bromacil . Positive | 261095 204,989 17 Chrom Filter (sec) |3

Butachlor . Positive 31217 162195 2% Display Retention Time

Butachlor . Positive 31217 238136 10
- Copy Experiment Time

Butylate ! Positive | 218,21 41518 7

Butylate . Positive 2821 57.428 19
Cyanazine . Positive 24115 104133 32
Cyanazine Positive 24115 214103 19
Cydoate . Positive 216.215 55422 2
Cycloate ! Positive | 216,215 83301 19
Diphenamid . Positive 240.215 13416 24
Diphenamid | 2. Positive | 240.215 167.134 5
EPTC . Positive 190.105 43.693 2
EPTC . Positive 190.103 B86.171 18
Fluridone Positive 330.085 290126 34
Fluridone . Positive 330085 310117

Hexazinone Positive | 253.245 71332

Ready NOT SAVED
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SRM Properties — Cycle Time

RT: 1.7-2.0
O Prvsrusriies 100— NL: 9.51E4
T B TICF: + ¢ ESI SRM
P 95— ms2 204.215

Cyresa Trss i) 905 [57.428-57.430,
I 128.174-128.176] MS

85 Quantiva_Pesticides23
5 Tl Fesebams PRARL B3 . -
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I i (T e} i3 . B
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Q1 Resolution and Chrom Filter

The resolution of a quadrupole is the width of mass
ranges which pass through the quadrupole filter.
Generally, we start off with a large width like 0.7 (gives
higher signal heights) and then narrow the width when
looking at a low level standard in a proper sample
matrix. The narrowing only increases signal-to-noise
ratios if an interference is present that the increase in
mass resolution can remove.

The Chrom Filter is a set of complex algorithms
which provide high and low frequency filtering
common to all triple quadrupoles. You need to enter
the LC full width at half height in seconds.

- ThermoFisher



Test the final LC-MS/MS Method

Calibrate TSQ with Poly-Tyrosine or ERMS
Choose LC Column Type & Length

Determine Flow Rate & Mobile Phase

Have Pure Standard of Each Compou Have Mixture of All Compoun

Optimize Source Conditions Each Compound™

can be Isolated Compounm

Optimize Each Compound Overlapping Isotope

or Adduct lons
Known Transition Unknown Transitlon

Optimize Source

Load Transitions Let Tune find Conditions
into Tune & Top 5 |
Optimize Transitions Use Full MS, Product lon Scans
' . & Chromatography to Get
Transitions




Chromatogram of All Components Successfully Quantified

Time (min)
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Timed SRM

201

151

SRM #

101

51

Timed SRM Chart

# tran?u_
measures at indicated R

0.2 0.4 0.6 0.8 1 1.2 1.4
Retention Time
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Scan Density Affects Dwell Times

Quantiva_Pesticides20 #1 RT: 1.1502

Total lon Current: 1823.19

Scan Low Mass: 99.10

Scan High Mass: 126.10

Scan Start Time (min): 1.70

Scan Number: 2143

Base Peak Intensity: 1417.94

Base Peak Mass: 126.10

Scan Mode: + ¢ ESI SRM ms2 223.100 [99.099-99.101, 126.099-126.101]

TSQ Quantiva Data:

Elapsed Scan Time (sec): 0.006 |

Average Scan by Inst: Yes
Micro Scan Count: 1




Calibration Curve

Atraton
Y =-1.39356+0.0133284*X R”"2 =0.9994 W: Equal

10000 20000 30000 40000 50000
ppb
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LOQ of Atraton (14.7% RSD)

RT: 1.19-1.69 SM: 1G

RT: 1.44 NL: 8.43E3
AA: 10321 TIC F: + ¢ ESI SRM ms2
100— SN: 7 212.250 [100.198-100.200,
. 170.136-170.138] MS
. Genesis
90+ Quantiva_Pesticides02
80—
70
S
5 60
L .
= .
3 ]
2 504
™ ] e
2 . e
8 40
o ]
o- .
30
20—
10
0_|'|‘ L L L L L L L L L L L L L L L B L L L L
1.20 1.25 1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.65
Time (min)

ThermoFisher
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Evaluating Atraton LOQ (RSD Less than 20%, 6 injections)

Atraton
Filename Specified Amount Calculated Amount %Diff %RSD-AMT
Quantiva_Pesticides02 1.000 0.921 -8% 14.7%
Quantiva_Pesticides03 1.000 0.956 -4% 14.7%
Quantiva_Pesticides04 1.000 0.907 -9% 14.7%
Quantiva_Pesticides05 5.000 4.676 -6% 8.5%
Quantiva_Pesticides06 5.000 5.269 5% 8.5%
Quantiva_Pesticides07 5.000 4.328 -13% 8.5%
Quantiva_Pesticides08 10.000 8.011 -20% 7.1%
Quantiva_Pesticides09 10.000 8.725 -13% 7.1%
Quantiva_Pesticides10 10.000 8.924 -11% 7.1%
Quantiva_Pesticides11 50.000 43.120 -14% 2.7%
Quantiva_Pesticides12 50.000 42.678 -15% 2.7%
Quantiva_Pesticides13 50.000 45.200 -10% 2.7%
Quantiva_Pesticides14 100.000 81.997 -18% 1.2%
Quantiva_Pesticides15 100.000 84.390 -16% 1.2%
Quantiva_Pesticides16 100.000 83.189 -17% 1.2%
Quantiva_Pesticides17 500.000 401.903 -20% 6.5%
Quantiva_Pesticides18 500.000 426.094 -15% 6.5%
Quantiva_Pesticides19 500.000 434.764 -13% 6.5%
Quantiva_Pesticides20 1000.000 1018.155 2% 1.5%
Quantiva_Pesticides21 1000.000 1023.535 2% 1.5%
Quantiva_Pesticides22 1000.000 1045.857 5% 1.5%
Quantiva_Pesticides23 5000.000 5595.561 12% 1.9%
Quantiva_Pesticides24 5000.000 5625.761 13% 1.9%
Quantiva_Pesticides25 5000.000 5725.954 15% 1.9%
Second set of injections after unknowns not shown for clarity
ThermoFisher
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Conclusion

» Conclusion
» A workflow for developing a triple quadrupole method was shown

» Please join us for other sessions showing:
* Maintenance of your instrument

« Software Analysis using TraceFinder
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