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Today’s Food Movement

Emphasis on ensuring that food is safe and free of chemical

residues and contaminants as it transits from the farm to the
consumer.
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Food Testing

Farm Fork

Farming practices?

Growth climate and conditions? Manufacturing, processing,

Adulteration? packaging, storage, transportation..
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Target & Non-Target Screening on Food Testing

In 1 Injection......

‘ Extraction I‘ Clean-up \‘ sepla_lgtlon I‘ MS analysis I‘ Identification I‘ Quantitation

Comprehenswe LC
enough for wide o conditions Data mining — how
compound coverage” for widest do you find what you
(ie. broad polarity, compound don’t know you’re
MW, solubility) coverage”? looking for?
Get rid of matrix but retain vl\\nrzlec:tn:::ns f:;
the contaminants? coverage? pou
(and, what contaminants??) ' A get more for
less scenario —
Hardware that’s Can | quantify
powerful enough to something once |
catch everything? find it?
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So You Know What You Are Looking For?

But what could you be missing?
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LC-MS/MS with Multiple Reaction Monitoring (MRM)

Selectivity and Sensitivity for Screening and Quantitation

Filter Fragment Filter
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Triple Quad™ 3500 System — Pesticide Screening

Hundreds of Compounds in a Single Analysis

+ @ XIC from Data Scheduled MRM Pro.wiff (sample 12) - 10, +MRM (412 transitions): Methamidophos 2 (142.0/ 94.0), Gaussian smoothed, Gaussian smoothed
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Pesticide iDQuant™ kit at 10 ng/mL
Phenomenex Kinetex™ Biphenyl 2.6u (50 x 2.1mm) column
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Over 400 MRM transitions monitored using the Scheduled MRM™ Pro algorithm
to quantify and identify pesticides in QUEChERS extract of fruit and vegetable
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samples at established maximum residue limits
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QTRAP® 6500 System — lon Ratios

0.1 ng/mL Avermectin B1a (10 pL injected)
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Full Scan MS/MS using QTRAP® Technology

Screening and Quantitation with Increased Confidence in Identification

Turbo V™ source

Curtain Gas™ interface

Q1 LINAC?® collision cell Q3

Trapping /
Scanning
lon production lon filtering lon filtering
lon transport Fragmentation lon detection

8 © 2015 AB Sciex

SCIEX




Information Dependent Acquisition (IDA)

Scheduled MRM™ survey

v

om

intensity threshold

-

Library Search
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Scheduled MRM-IDA-MS/MS complementary to MRM Ratios
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Why QTRAP® ?
Increase Confidence in Identification ==

20 pesticides spiked into different fruit samples
— |dentification based on MRM ratio
— 95% correct identification, 1% questionable (review), 4% false

negative (outside acceptable MRM tolerance) — all confirmed by
MS/MS library searching

— Identification based on MS/MS library searching

- 99% correct identification, 1% questionable (review) — confirmed
with ratio
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Pesticides in Yellow Pepper

EPIsamples.wiff (samp... pepper. Experiment 2. +EP1 (50 - 900) from 10.912 min
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QuUEChERS Phenomenex roQ (EN 15562 with PSA dSPE)
Extract of 10 g with 10 mL and 10x dilution of extract with water
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Pesticides in Spinach
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Extract of 10 g with 10 mL and 10x dilution of extract with water
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Allergen Analysis by LC-MS/MS

* Over 150 million people worldwide suffer from a food = &
allergy
— Food allergy statistics in North America:
— ~8% of children
— 3.7% of adults
~ ... and rising
* What are allergens?

— Complex mix of chemicals including proteins and sulfites that
induce an adverse response in the body

* The cure?

— There is none! The only solution is to avoid consumption of the
allergen.

* As a result, accurate food labeling for allergens is
extremely important and requires analysis.

SCIEX



Allergen Analysis by LC-MS/MS

Sample Preparation Identification
Allergen Peptides Peptide - Q1 m/z Peptide - MS/MS m/z
protein 1

=1
Digest { ’3 ® Extract

L»

Ll l‘\mu‘uu’,‘id’\ ‘
P

400 600
m/z

= ,{;"M{ £ v -' YV
i » /

i &b

=
(m

LC lonization MS/MS (MRM mode)
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Multi-Allergen Screening

Method built on the foundation of the work of Heick and Pdpping

* Benefits of LC-MS/MS:
— Multiple allergens in
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i Multi-allergen analysis
— More Confidence
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l! J the Allergen-Method (1)

LC-MS/MS for nut
allergen analysis:

Very large class
Includes tree nuts (i.e.
pistachio, brazil,
hazelnut, cashew,
macadamia, walnut,
pecan)

Includes peanut

Includes sesame




Is what we eat authentic?

Horse meat scandal highlights need for
systematic testing

By Joe Whitworth+ '
28-Aug-2013

& Post a com

frars

Related tags: Brand protection, Eurofins. Danone, Horsemeat. . Testing, Regulation

Related topics: Financial & Industry. Meat, fish and savoury ingredients

The horse meat scandal in Europe highlights the need for
more systematic testing, according to Eurefins.

After horsemeat, pork may be next
scandal, say farmers

By Fiona Barry &, 27-Aug-2013
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Authenticity of meat
Horse, pork, duck, lamb, fox...

lephen Lock
B SCIEX Warmington, Cheshirs (UK)
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Hot Topics and Trends — Top 10 Authenticity

EU highlights top ten foods at risk of
fraud

By Caroline Scott-Thomas+ &' & Posta con
21-0Oct-2013
a e,

Meat was not among the top ten at-risk foods

Related tags: Food fraud, Adulteration

Related topics: Public Concerns, Testing

Dlive oil, fish and organic foods are at the highest risk of food fraud in Europe, accordi
h new draft report from the European Union — but meat is not in the top ten, despite thig
rear’s high-profile horse meat scandal.

The report underlines that risk of food RELATED NEWS:
fraud is greatest when potential economic PG e e
— gains are large and chances of getting overhaul could cost
caught are slim. Most of the at-risk foods ~ ndustry, FSA wams

Olive oil

Meat and fish

Organic produce

Milk

Grains

Honey and maple syrup
Coffee and tea

Spices (chili, saffron)
Fruit juices

Wine

ine for cats launched in Japan
By Mark Astley+ =" & Post a con

17-Oct-2013




Meat Speciation — Is it Authentic?

* Similar workflow to allergen analysis can be used for meat
speciation and authenticity testing

* Extraction, digestion, cleanup, LC-MS/MS

=
BB RERER,
FAMEEAROT. ),
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Sample Preparation

Extract proteins from food * Extraction of proteins

sample (1 hour in buffer)

Digestion into peptides
Off-line SPE extraction

.

Centrifuge and collect extract

(30 min) .
‘ * LC-MS/MS analysis
— Micro flow LC
Reduce, alkylate, and digest

ove?ni;ﬁ?vﬁthytr?/r?siin(14Irggjrs) ~ Halo C18 50 x 0.5 mm

‘ — Gradient water/acetonitrile + 0.1%

formic acid

Filter digested extract (15 min) - 20 pL/min

- SCIEX QTRAP® 5500 system

~ MRM-IDA-MS/MS (quantitation and

SPE clean-up, dry-down eluent, identification)
and reconstitute (2.5 hours)

.

-

LC-MS/MS analysis
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Detection of Lamb, Beef, Horse Pork, and Horse Markers

Meat Reference Materials Analyzed by LC-MS/MS

75 7e5
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5e5 - 5e5
> 4e5 S 4e5
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/ed 4 /ed q
6e5 6e5 4
Beef Horse
5e5 - 5e5
z 5] e e i
o o
s 5
= 2e5 | = 25 4
2¢5 25 ‘
Te5 1 4,057 4757 15 1
997 4845
3997 |4 233 4537 | 4 : o] , “ e L
s 20 25 30 35 40 45 50 55 60 65 15 20 25 30 35 40 45 50 55 60 65
Time. min Time, min

Horse adulteration detectable at 1%
Updated method also used to identify duck, rat, fox... and to quantify veterinary drugs

22 © 2015 AB Sciex SCIEX



Detection of Pork Gelatin Markers
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. 10.94 .
=] Pharmaceutical capsule | | Pharmaceutical capsule
LI H
25 U ﬂ 1000 -
1e5 M& ] R . i el o
1 2 3 4 5 [3 7 3 9 Y TR § WIS, AR, = 1 2 3 4 5 3 7 3 9 TR i -
Time, min Time, min

Pork and beef gelatin markers detected in gummy bears, candy, and

23 © 2015 AB Sciex
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Unknown Screening using High Resolution

ccurate Mass LC-MS/MS

+ @ motalowy, subrange ety sbiange
a5 N o5
65 65
R 1
B T
ST T S T T S S T T R e i
Tine,rin
= =
Masteview BmAR BE Hi HABEEZEIP Nevsssen
¢ a
R ™ ‘v
L ey
V © SordadZeb  Somlel 198 v
v Bokehoy Somple 1 1 v
v Brocoo Sample 1 ] ";
v Cabbage Sample 1 5 15
v Clementne Sampe 1 2 %j
Vv K Sample 1 2 v
’ Vo Kehiabi2 Sample 1 1 w v
Vo Kohiabi Sampe 1 3 %0 v
Mustardgreen  Sampe 1 0 w0 v
; v Nappacabbage  Sample 1 1 2 v
[R) Sample 1 0 B v
n v
:l.z s-m: : =
¥ e b - % v
Positve result: equalor better AAAA® 50 ¥ =V
Sample: | Chinese broccoli(Sample 1) - Controt Standard 2ppb(Sample 1) »
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Accurate Mass MS and MS/MS

* Increased specificity through High Resolution acquisition for
both MS and MS/MS data

— Ability to screen for everything that can be ionised

* Calculate and postulate potential elemental formulas
— Better to use both MS and MSMS information

* Accurate Mass MS/MS data, provides a chemical fingerprint of a
molecule

— Increases confidence in the data through less ambiguous results from MS
only data (reduced number of false positive answers)

— Allows the postulation of chemical structure based on fragmentation

SCIEX



SCIEX TripleTOF® QTOF System

Accelerator TOF™
analyzer (100Hz)

* Hi-Res accurate mass MS/MS analyser

* Sensitivity, speed and wide dynamic range

26 © 20154



So, what is in my sample?

Two Possible Workflows

S

Targeted processing:

Quickly screen against your target list:
* Identification using 4 criteria:
Retention time

Accurate MS

Isotopic patterns

Accurate MS/MS

Perform quantitation:
* Ability to quantitate how much is there if
a compound is identified

Non-targeted processing:

Effectively find unknowns by:

Sample-control comparisons
Automatic formula finder
Library searching
ChemSpider search for
structure elucidation

SCIEX



Searching for what you know

Automatic Target Identification and Quantitation

TIC of TOF-MS-IDA-MS/MS

@ IDA Survey from Chinese b il [ le1]-B liChin B i H-M ot

@ D4 Dependent Sum from Chinese broccoliwiff [sample 1] - Broceoli Chin Broccoli H-bart
| B312
T

100%
SU%J
nese 1.373
o L oy

R.a70
B.083

9.208
9318 I 3.528

1 2 3 4 5 E 7

REIPN | LT A, ! A L. L ANLL T i S ——
] 10 1 12 13 14 15 18 17

Generation of Extracted lon Chromatogram (XIC) for each Target

imidacloprid, subrange

s e 395

% |

£ Zed A
e T T T

Retention Time v

XIC

1 H E]

=
5]
@
-~

q 10 1 12 13 14 15 15 17
Tirne, min

N4

Evaluation of TOF-MS

Evaluation of TOF-MS/MS (Library Search)

Spectium from Chinese broccoli.wiff [sample 1] - Broccoli .. xperiment 1, +TOF M5 (100 - 1000) from 3.932 to 3.974 min
2RE.0553 MS
5000 4
o Accurate Mass v
=
: oy Isotopes v
= 2000 258.0563
1000 A
L 25?.?81 4 ] 3593
.. o
25,0 2565 2570 2575 256.0 2505 255.0
Mazz/Charge. Da

Spectrum from Chinese broccoliwiff [sample 1] - Broccoli ...t art, Experiment 4, +TOF MS™Z2 [50 - 1000] from 3.953 min

Precursor: 266.1 Da, CE: 35.0 CE=35
MS/MS

100%

_ 209.0579

= a0

= MS/MS search v

z B0% 175.0970

=

E 40

2 147 0655

i 1740334 | 173.0808

= % 128.0251 210.0651

= 20% e | 145 D895 256,096
0z ; ; | A e bl I| ﬂT ||IlI s ol . ; . d

&0 a0 100 120 140 160 180 200 220 240

Mazs/Charge, Da
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Process Results Based on Targeted List with MS/MS

+ @ imazalil, subrange

5 12 Clementine sample
£
£
(el T T r T T T T " " T T T r T T T
1 ) E] 5 E 7 g E] 10 11 12 13 14 15 16 17
Time, min
- [y, B I L} 1 L} -
MNew Session
MasterView [ m bl i 5 [59 EJ| HiE fSeEEE=? Y n
# (] e e Name Formula Mass(Da) Adduct CrEcion oy pg)  Width - Found At
Mass (Da) {ppm) Mass (Da)
vvvvy
B v vvvv v thiabendazale C10HTN3S 20103607  +H | 20204335 001 49434 | 20204402 | -
Ev| vvvvy imazall CHHMCDN20 29604832  +H | 297.0556 0. 33664 | 297.06538
v vvvoai pirimicarb C1IH18N4D2 23814298  +H | 23915025 001 41815 | 2331485 ||
[l VVAOA furathiocarb C18HZEN2055  382.15624  +H 38316352 0.01 26099 38316221
21 V] AVvVvee® pyridaben CI19HZECINZOS 36413761 +H 36514489 0.01 27386 36514736
1% V] vOVOV metalaxyl C15H21NO4 279.14706  +H  280.15433 0.01 35,695 280.154
2 VIl vVA®A epoxiconazole CIFHI3CIFN30  329.07312  +H  330.08039 0.01 30296 33008201
v vvace benaxacer CIHTICIZNO? ~ 25301668  +H | 260023% 001 38458 | 26002508 |
Positive result: equal orbetter A A A A @0 ¥ B Vi VOVOe mexacarbate C12H18N202 22213683 +H 2231441 0.0 44814 2231445 v
4 | 3
Sample: | Clementine(Sample 1) b d Control:| Mone A Rows 285

— @ Spectrum from Clementine_wiff (sample 1] - clementin.._ment 1, +TOF M5 [100 - 1000) from 8.068 to8.111 min

@ CT4HT4CI2M20 +H

— @ Spectrum from Clementine. wiff (sample 1] - clementing. Experiment 2_+TOFMS ™2 (100 - 1000] from 8 115 min
Precursor: 297.1Da, CE: 35.0CE=35
@ Library Spectrum; Imazall (35954-44-0] , CE=35+15

97,0560 100%
= 1589768
de4 o 50z ' — 255,0034
= 299.0528 ] 109.0758 1760292 g
2 3ed z ) ! 141.0698 [
LCJ ; 0% + ' L o} 1 -
= Zed | G
o e
2980591 £ a0
Ted 1 300&553 i
net™ ; ; : . L. : — 100% : : : : : : : : ,
2970 2975 2980 2985 2590 2995 300.0 120 140 150 180 200 220 240 260 280
Mazz/Charge, Da Mazz/Charge, Da
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Data EU Proficiency Test

MS/MS Information is Crucial to Minimize False Positive Results

Library Search Results Fomula Finds
‘Compound Name CASE Formula MW (Da) Fit Rev.F Punty Ct Name
€= Sechumeton 26259450 CI0H19NS0 2252941 999 9.8 9.6 »
Secbumeton 262559-45-0 CI0H19NSD 2252341 100 973 973 35
Secbumeton 26255-45-0 CI0H19NBD 2252941 100 973 973 35
Terbumeton 33693-04-8  CI0H19NSD 2252341 100 973 973 35
Terbumeton 33693-04-8 CI0H19NBD 2252941 100 973 973 35
Terbumeton 33693-04-8 CI0DH19NSD 2252941 993 96.8 96.1 35
Positive result: equal or better A A A@® 50 ¥ Terbumeton 33693-04-8  CIDHISNSD 2252941 945 924 915 35 .
« >
Sample:| POS_sample2-1(Sample 1) v Control:| None v Rows 567
— & Spectrum from POS_sample2-1_wiff [sample1)-POS_s__t1_+TOF MS[100-1000) from 15.236t015.271 mn — & Spectrum from POS_zample2-1_wiff [sample 1] - POS_z___xpernment 3. +TOF M5 ~2[50 - 1000] from 15. 292 min
@ C10H18M50 +H Precursor: 226.2Da.CE:35.0CE=35
@ Library Spectum: Terbumeton [33693-04-8) . CE=3R+0
226,16k 100% - /
25651 o 170.1033
2065 | Te I’b um etO n 97 . 3 /0 T E0% 850361 126.0813
& 1000514 4140861 | 1420719 2261658
= s £3.0263 750572 I : 1707656 | 170.9803 |
5 195 AU I P S WY N |
: ER S N B L I
- 1.0e5 4 z
i)
£ -B0%
5.0e4 | 227.1687 I
0. 00 . ——-l- . : : : . 00—, : ; . . . . ' ;
2260 2265 227.0 2275 2280 2285 229.0 2235 B0 80 100 120 140 160 180 200 220
Mazz/Charge, Da Mazs/Charge, Da
= —F e
226.1666 100%
275 1 1701033
= 128081
2065 - T 5% BT 000514 142079
s} ) . 226.1658
= Prometon (15.5%) 5 BE.0263 ?5.05?2\ | Tt | 170,765 | 1703609 |
% 1.585 g 0% L L] I l 1 - |
E 2 2 ™ I I '
1.0eb 4 2
T
= - Cl
5.0ed 227 1687 P
. SE— . . A, . . . . . . . .
2260 2265 2270 2278 2280 22858 22910 2295 G0 a0 100 120 140 160 180 200 220
Mazz/Charge, Da Mazz/Charge, Da

High probability of false positive for Prometon without MS/MS information
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EU Proficiency Test Data - Results

* Sample were analyzed using a SCIEX TripleTOF® 5600 system

* Samples were processed in MasterView™ software
— XIC table and library of 567 pesticides
— Data processing < 30 seconds

* 43 out of 44 pesticides in the provided leek and pear sample
were correctly identified

- One false negative result (low QUEChERS recovery for
Ethoxyquin)

— Mass errors between -1.7 and 2.1 ppm (positive polarity) and -0.7
and 2ppm (negative polarity) were well below required 5 ppm and

retention time errors were well below required 2.5%
(SANCO/12495/2011)

— No false positive results due to MS/MS library searching

SCIEX



What’s Really in my Sample? — Non Target Screening

Skilled operator

(extensive knowledge
or spectral library)

Hardware =

—> The answer!

Software interface

QC

SCIEX



So, WHAT really is in my sample?

33

© 2015 AB Sciex

Two streamlined data
processing workflows:

O3

Non-targeted processing:

Effectively find unknowns by:

* Sample-control comparisons

* Automatic formula finder

* Library searching

* ChemSpider search for
structure elucidation

SCIEX



Simplifying Data Complexity

Comparative Unknown Screening
What is it and why is this a good approach?

Comparative screening = comparing your unknown sample to a known
control sample to more quickly isolate unique features

vs. organic food product

vs. clean water sample

vS. un-treated sample

Comparative screening
processing can reduce the list of
compounds of interest from tens
of thousands to less than a
hundred

* Get to the answer of what is
in the sample faster and more
accurately

SCIEX



Data processing workflow for non-targeted screening

TIC of Sample and Control

@ IDASurvey from TOFMS5+IDA pos_Pear - Blank_wiff [sample 1] - Pear - Blank
@ D& Dependent Surn from TOFMS+HDA pos_Pear - Blank.wiff [zample 1] - Pear - Blank

100% 5.418 11_1‘73 TIC

ol
5q4p | 5648 5851

10095 10979
I 1
S0z 5.030 10733
P oa 1'3424432 1582 2114 22?95 ags 485715 I'g1g3 B 5EM 9231 ag19 27
| ogsoes |,' i 2540 | 3900 * 7623 B3E gyog
P = : ——— ; ol ! . A .

R
1 2 3 H 5 [ ;7 B & [ 10 1 12 13 14
Time, min

g

Non-Target XIC Generation and Sample-Control-Comparison

11086 12118

11.822 |12.=|142 13405

diniconazole, sulvange 1.0
20000 e Sample 05 Control
=
5 10000 0.0
£
05
T2 3 & 5§ & ¢ B 8 W M 1z 13 14 am-
Time, min 12 3 4 8 B ¢ & "% " 1112 13 14

Evaluation of TOF-MS (Formula Finder) Evaluation of TOF-MS/MS (Search)

Spectrurn from TOFMS+IDA pos Pear - Sample wiff [sample ..wperiment 1, +TOF MS [0 - 700] from 9.519 to 9.545 min Spectrum from TOFMS+HDA pos_Pear - Sample.wiff [sample ..ple, Experiment 2, +TOF MS™2 [50 - 700) fram 3.522 min
Precursor: 326.1 Da, CE: 35.0CE=35

4000 3260822 C OC MS 100% : MS/MS

2000 4 326.0794 = ank The free chemical database
= L]
= ol G0z 70.0478 S/ S
5 20mf = MS/M v
= =y a0

1000 4 327.0843 3272003 0608 B 156.9780

) > l (1?2'9553 263.0091
- - £ - - - . 14 | . : L sila oo g s o L sl o —
3260 3265 3270 32745 3280 3285 3230 100 150 200 250 300
Mazz/Charge, Da Mazs/Charge, Da
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Sample to Control Comparison

0.8+
0E
04

0.2

ot

Sample |

Control sample

—» Mon-Targeted Peak Finding

Minimum Retention Time (min) | 0|

01 0.2 0.3

04 03

0s [] Mazimum Retention Time (min) l:l

MasterView m E- H E ﬂ @ E,} ; E Peak Detection Sensitivity

c
T
R
L

Positive result: equal orbetter DD A A 50

Find nesw LCWMS peaks and add them to the existing XIC list. Find peaks from:

(%) All samples

() Selected sample only B 09

Fast ' . '

LI
_» Formula Finder
KN v

Mas Elerment | ©100 H200 N10 O10 55 PS5 CI5 Br5 Fs|

q
U ) o
i ! | Exhaustive

B

Masz Tolerance [ppm) 10.00

—‘ Perform Libram Search

Algorithm To Uze Duning Library Search | Candidate Search P |

Results Sorted By |Fit v|

Libraries To Search 1 Search all Libraries
] meta library ey
rycotoxirs =
pesticides &= |
[ wet drugs ~|

. 0] v

Sample | Roma tomato(Sample 1)

Controk. Control tomato{Sample 1) e I

36
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Automatic Formula Finding and MS/MS Search

+ @ 343.0383 /713, sulwvange 343.0383 / 713, subrange
2 e S I g C trol mpl
> e 713 an Ip e |3 ded ontrol sa e
£ Zed £ 2ed )
Y = . | 593 7.80
T2 3 4 5 6 7 B 4 1 11 12 13 14 15 1B 17 17273 4 & 6 7 8 § 1 11 12 13 14 15 18 17
Time, min Time, min
. . ¥ ¥ 1 ¥ _
MasterView [E) iy bl i & [9 E" B Sk @b i [l P New session Y u
C Mumber F—
R witfleName  pampe of iV e e Name e | B Library Hit Soert Fomnula Finder Resut  Finder | Er=cio
L results Vv Y Score
= v CUTUY smmnn samms m2 crwmoowce *
@ Organic tomato Sampie 1 0 N  OOOV@ 1131055/1144 11310614 Msleichydrazide 992 No Formuls Found 0 113.105¢
WE v coovy mwen ma
M o OO0V 287312/935 2823118 991 C14H23NO 845 | 2282312
21/ OO0 200138/861 2001999 g6 Pyrimethanil 2 C12H25N0 g63 | 2001998
2% OO0 2150524/05 21505181 056 Metribuzin 983 CTHITOPZCI 983 | 2150523
M k. e
657  OOO 3150M61/065 31504665 Nuarimol CTH1BNA02P4 917 | 3150461
Positive result: equal or better (0 @ @ A A 50 ¥ %0 ) OO0V A071445/773 40714508 776 Lincomycin S8 C19H26NZOF2CE2 947 | 4071449 -
4 L4
sample: | Roma tomato(Sample 1) b4 Control:| Organic tomato(Sample 1) v Rows 1272

Spectium from Roma tomato.wiff (zample 1) - Tomato Roma erment 1, +TOF M5 [100 - 1000) from 7170 to 7151 min — i Spectrum from Homa tomato. wiff[zample 1) - Tomato ... Experiment 8, +TOF M52 [50- 1000)from 7.123 mn
10000 4 Precursor: 343.0Da. CE:35.0CE=35
343.0384 @ Library Spectrum: Boscalid (183425-856) | CE=35+15
100%
8000 1 07,0609
3450360 s 503 271.0842
o 5000 a3 =] :
B 111.9937 139.9883
5 g ) ! 243.0892 | 2830501
= 4000 = 0% ! i | " I |
2
20001 e 360392 £
342.92?1| L 4% 2634 |345.1 £58 : N
L P L Y . et | N . LW 100z , . . . ,
3430 35 3440 3445 345.0 3455 34E.0 100 150 200 250 300
tagzz/Charge, Da Mazz/Charge, Da
37 © 2015 AB Sciex SCIEX




Review of Formula Finding and Library Searching Results

+@318.1982/12.51. subrange 318.1982/ 12.51, subrange
1.5¢5 1251 1.5¢5
Sample Blank sample
‘g 1.065 g 1.0e5
5] 8}
< 50e4 = 50e4 1275
5 a 11.92 |13A39
STEhwITT 28 e he g 1Rt S0 R 20 13T e b e a8 19 T TR T TR T TR T RN C [T v v e Y T T S v S T TR
Time, min Time, min
Masterview EIRNKEN HE BE BEEEREB&? reutscusspinachxcist AY v/
G Number
T Sample  of 3 Libeary Formula - Control  Threshold RTwidh St Expected  CoV Width
R Wiff file Name Name.  posiive Library Hit Sorary” Fommula Finder Result 22‘: Intensity  |O7S (mboof  Width(Da) ot me vl
IDA_GUS_011_spinach| Spinach sp | imamgic 80 CISH2NS M43  462M4 66 10 001 2 o B-
@ DA GUS_010_spinachl Spinach bl 0 ~ NoMach 0 CIGH2NOFP  ®25 171831 120 10 001 2 o N
Formula Finder Results
Rev.F Pwity Ci Name  Formula Score  miz(Da) Emor(ppm)  EmorMS/MS (ppm)  Hit Count
e= CI6H29NO2FP 925 31819927 29 16 0
A A TonZener o x-2 RN o v s TS s
873 31819762 23 42 225
526 3181971 39 67 0
vy Vv 344 31819647 59 10 427
CI2H25NTFP 269 31819659 55 938 0
C10H23NSO3 184 318.19966 4.1 161 0
CTH24NSO4F 2.1 31820081 77 229 0
Mo 0 T ,— o
== T T T o N
s T T TR I siEl
Positive result: equal or better @@ @@ @0 ¥ ~ Ewfenprox | CRHRNOF 931 M4 5@ 10 001 2 I .
<4 »

Sample: | IDA_GUS_011_spinachspk_5xdil(Sam... ¥ Control: | IDA

S_010_spinachblk_5xdil(Sam... ¥ Rows 484 _

ChemSpider ~MS and MS/MS match plus ChemSpider hit count to
L e e quickly identify most likely formula
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ChemSpider Search & MS/MS Interpretation

i Spectum from Foma tomatoowiff [zample 1) - Tomato Roma . art. Experiment B, +TOF M572 [50 - 1000] from 7.373 min
ChemSpider resutts for: [[SE L L 1e] Y 140 of 182 Precursor: 2891 Da, CE: 3.0 CE=35
100% -
CSID Common Name Molecular Weight 70.0400
- 0%
10634 Neutral red 288.7753 ¥
%
bhR145 4-{4-Alhipiperazin-1-yl)-2-chloroquine 288.7753 80
817274 8-Chloro-N-(3-methylbutyl)}-5H-pyrimi 258.7753 70z
176538 4-[4-(F-Chlorophenyl)piperazin-1-yllp 288.7753 =)
o EO%% 2891210
7859822 4-Chloro-6-{(2E)-2-[1-(4-ethylphenyl): 288.7753 -
[=]}
4232481 5-(4-Chlorophenyl)-2-(4-methylpipera 288 7753 ::_». 503 /
12566491 1H-indole-3-ethanamine, 5-chloro-M-| 288 7753 5
[
176245 4-[4-{d-Chlorophenyl)-1-piperazinyl]-- 288.7753 »
12566490 N-[2-(5-chloro-1H-indol-3-yl)ethyl]-M-| 288.7753 0%
= 115.0528 151.0306
7450646 6-[4-{4-Chlorophenyl)piperazin-1-yllp. 288.7753 g |
7450643 6-4-(3-Chlorophenylipiperazin-1-yllp. 288.7753 0% 1 1780453
B 89.0374
7401751 2-{4-(5-Chloro-2-methylphery)-1-pip: 288.7753 105 2200853
hB4962 2-(4-Alylpiperazin-1-ylj-4-chloroquin: 288 7753 - . ! ’ . . . . .
100 150 200 250 300 350 400 450
Mazs/Charge. Da
=== / ||| Foamens] Pesks
. o
C N selected compasition: C;Hg CF (125.0153 D4 Maszs/Charge Intensity [%] Aszigned Errar [Da) |
a P 89.0374 10.31 n.0zz
115.0528 O E
g F 1145 0.001 —
151.0306 0.067
Cly Br 178.0459 0.004 3
| rg— = rarr =
| Ma <. Matches: & of 9 peaks, 93.6% of tatal intensity
e —
S —

ChemSpider hits are automatically compared against MS/MS spectrum.
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Hi-Res Accurate Mass MS/MS as a routine tool?

Making the ‘Needle’ in the ‘Haystack’ Easier to find

—
40  ©2015AB Sciex fSClEX\J



SCIEX

Answers for Science.
Knowledge for Life.™

SWATH with Variable Window
Acquisition for Small Molecule Analysis

PPCPs in Water
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Variable Window Calculator Tool

* Excel Sheet for Designing based on Constant Precursor Density

23.012 L
et TOF MS * Open TIC of target Compounds (Pesticides)
o TIC
M : and extract out a MS spectrum of the whole
‘»

N * Generate m/z vs intensity list to paste into

20 30 40

Time, min EXCG|
687.8690 ‘ .
Averaged * Set assay parameters and build method
15000 {577.2933 MS Spectrum
& * www.absciex.com\VariableWindowsCalculator
>
2 .
2 Computation
—_ . 3599.5 449.5 5
Y of Windows AB SCIEX ubs  sns S
600 800 1000 1200 1400 . . s045 5275 5
Mass/Charge, Da SWATH Variable Window Assay Controls :i: ::;: :
e ‘ Target number of windows: {Gdﬁ:fn:r?wi;c’i:;?:;dm EEEE E;ZZE E
i | e e s s
Mass/Charge (Da) Intersity m/Z VS. » » 2:;: 2:3;: :
» 12 :gggggj ;igi:‘ |ntenSIty ||St Round bin edges to xfigures: l:l 663:5 677:5 .
T e Window overiap (02 P T
L e — S —
7 4000177 1.368e1 7315 745.5 S
T —l - mesl ma s
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Acquisition Method — Variable Mass Windows

Example of Acquisition Method for a Mixture of 264 PPCP Compounds

Edit Wi Soocoquire Tools Explore WO i o Script Hel
= B = (A | X Em B | =2 s & |[Acauire Mode
Vﬁ=a*ﬁi;&-@.m£EH&#M$Tg{'*’{’Pl

= =1
= Cornfigure Scquisition method
D Security Corfiguration =-- Scquisition PMethod
53 Hardwars Configuration =4, MMass Spectrometer 32.994 mins
e ort Template Editor 0 & Period 32.994 mins

,,,,, = T OF RS (0
oy Tune and Calbrste W 8 =5 Product Ion (+1 99.5 - 116.9

- al Imstrument Optimization ]

Ion (+3133.7 - 153.4
Ion (+3 152.4 - 171.6
Ion (+3 1705 - 186.7
Ion (+3 185.7 - 198.3
Ion (+31 197.2 - 208.1
Iomn (+3 207.1 - 217.8

3 2355 —=2Window <10 Da

(+) 234.2 - 2441
(+) 2431 - 253.0
(+) 252.0 - 263.2
(+] 262.2 - 273.9
o]
4

w2 Manual Tuning

Laoquires (2

- R Method Wizard

= Build Acquisition Method

Buiild Acquisition Batch
Explar=

= Jpen Data File

~Ea Open Compound Database

Companion Softwarse
[+ 2722 - Z285.

(+1 2840 - 297,

(+1 296.4 - 209.0

(+3 2030 - 2223

(+3 221 .2 - 236.1

(+3 2251 - 252.5

[+ =251.5 — -

32322 —=7¥indow > 25 Da
[+ 298.2 - 436.5

(+1 4355 - SO5.4

(=1 S049.49 - SO T

N
Window > 90 Da

= Gradiert 1

= Sradiermt 2

=1 Loading Pump

EE mukiQuant 2.0

I PeakWiewsS 2.3

[ =skspert mnancolLC 400

For Help, press FL
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SWATH & IDA Acquisition

Compounds can be identified for both SWATH and IDA data using MasterView

[ PeakView - DC from SuMS_40ul Swath CEST5.wiff (sample et T1z00% 70010 Da from SuMs. doul] || )

m File Edit Show MasterView Graph Process Window Help Test - X

P e Rl KoY ==] J

@EE izl el §QAERS® BEE L% e Al BQAREE® ‘
+@ XIC from SuMS_40ul_Swath_CES15.wiff (sample 1) - SuMS_40uL. Experiment 1. +TOF MS (30 - 1200): 261.023 +- 0.010 Da from SuMS 40 T | Control: XIC from SubS_40uL wif (sample 1) - SuMS_40ul, Experiment 1, +TOF MS (100 - 1200): 261.023 +- 0.010 Da from SuMS_40uL +
N oi] [ SN ngs]_ [ s
12 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 30 31 32 12 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 30 31 32
Time. min Time, min
ngAEDE® =
N I L L Ll 1 N
Masterview B AN RE Hi #HaREE6E? e Y -
[« Number - Extraction
T Sample  of : Adduc  Extraction Expected  RT Width ° Found At Found At RTDelta
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Results SWATH vs IDA

Example Linuron, SWATH Window has more than one precusor
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Results SWATH vs IDA

Example Linuron, SWATH Window has more than one precusor

1§ PeakView - [Deconvoluted, Spectrum from SulS - iff (sample 1) - SuM5 2 i of 2431 to 253.0 (30 - 1200) from 13.143 [ | |

m File Edit Show MasterView Graph Process Window Help Test - 8 x

& @ Obemple - [ & = 7 | § QA EDE S0

Mkt uls]- e BAETE® =
— @ Deconvoluted, Spectrum from SuMS_40ul_Swath_CES15.wiff (sample 1) - SuMS_40uL. Experiment 13, +TOF M52 of 243 1t0253.0 (30 - 1200) from 13.___rumfrom SuM5_40ul_Swath_CES15.wiff (sample 1) - SuMS_40ul Expesiment 13, +TOF MS™2 of 243 110 253.0 (30 - 1200) from 13.402 o 13.609 min) T
@ Spectrum from SuMS_20ul_Swath_CES15 wiff (sample 1) - SuMS_40uL. Experiment 13, +TOF MS"2 of 2431 to 253.0 (30 - 1200) from 13.149 min CE=40. subt...( Spectrum from SuMS_40ul_Swath_CES15.wiff (sample 1) - SuMS_40uL. Experiment 13, +TOF MS™2 of 243.1 to 253.0 (30 - 1200) from 13298 to 13.505 min) —
@ Library Spectrum: Linuren (330-55-2) , CE=15:0 &
100%

132.9606

0%

2
=

% 160.97%0

=
=)

125.002% ‘KMWS

fad
S

1599716

a
®

153.0212 1613688
|
1625750

&
=

1820238

8
=

126 9596 181.DWQI

1239948 1850184
oeom | 1240205
1269548 1540257 1830185 || 1
| 154, easete Jiggss 2189905
00346 620603 500338 167.0012
4 729845 | 1040620 113,055 | ‘| 147.0854 [

! I

% Intensity [of 21025.0]
o
=

-~ Library Search use Fit

rVIasterView 1.1 identified correc

40 50 &0 70 20 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

t compound

Mass/Charge. Da

47 © 2015 AB Sciex S

CIEX



MS/MS SWATH vs IDA

Intensity comparison
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MS/MS SWATH vs IDA

No MS/MS spectrum with IDA
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Conclusions & Futures?

* Non-targeted or unknown screening in food safety testing is
possible

* Accurate Mass MS (but more importantly accurate mass
MS/MS) data reduces matrix problems and increase selectivity
for more confident identification

* Accurate mass MS/MS provides the capability of library
searchable spectra that can be processed through ChemSpider
for intuitive deconvolution

* Fast acquisition systems such as the TripleTOF allow all
analytes ionised to be detected in both MS & MS/MS without
reduction in data quality

* Software processing plays a big part....
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