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X500R Technology and Performance



Super simplified TOF

« At t=0, all ions are accelerated to the detector

» Acceleration is constant energy, all ions achieve the

same K.E. Bm“

« Since KE=0.5"mass*velocity?, velocity is mass
dependent, therefore the time to impinge on the detector
is mass dependent
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Resolution is a key requirement

Necessary for mass accuracy, but does not guarantee mass accuracy

For differentiation of nearby peaks 160
140 - +1ppm q
Helps with sensitivity in TOF NG // K
-‘:;,: gg T17K \\ /M‘\
ERT AN
20 4 N
0 \

-50 -25 0 25 50
Shift from centroid (ppm)

Causes of resolution loss
Jitter — timing and voltage
Path-length variation — detector, mechanical variation

Trajectory variation — ion position, ion velocity variation
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Mass Resolution

The time-of-flight equation

1
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ESI QTOF Geometry

Mirror 1

ARV A

Parameter Value
Liner length 495mm
Mirror Length 102mm
Mirror Stage 1 length 36mm
Mirror Stage 2 length 66mm

Accelerator AC section length  12mm

Accelerator DC section length  60mm Liner (drift rEEiﬂn)

Liner potential +/-6kV
Mirror Plate potential -/[+2.1kV
Mirror Grid Potential 0
Pusher plate potential -/+1.6kV
Beam ener: 22eV
i accelerator
Effective flight path length 2.35m
Actual path length 1.95m
Inlet orifice . % =\ Mirror 2

P D \;? \)
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Space velocity correlation focusing

Direction of acceleration

Correlated position and
Key concept: velocity eliminates turn-
around time problem

Y location depends on Y velocity

500 .' 0.15
A —— =65 * 765
o £ U i——— 0l & o “Resolution and spectral line shapes in the reflecting
7=80 7=80 3 time-of-flight mass spectrometer with orthogonally
- — B injected ions,” V. V. Laiko and A. F. Dodonov, RCMS

8 720-726 (1994).

“Improved resolution and substantially higher
sensitivity on a QTOF mass spectrometer,” A.
Loboda, I. V. Chernushevich, and Nic Bloomfield, 57t
ASMS conference 2009.

counts

200

y welocity (mmfus)

100

T £ 4 =2 0o 2 4 B
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Z=distance from collision cell aperture to point of acceleration into TOF analyzer SCIEX




NTOF Analyzer

Field-free zone = 3 1
2 grids \E E This field is always on | {il}
m— — . This field switches
(e —— [
OFF state on and off
Double grid
prevents field
penetration = S
] ) ——

ON state
Single pulse only, pusher only, no puller

9 © 2016 AB Sciex




Mass Resolution — Detector tilter

Resolutigng*

hetaldeq)
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Resolution Performance, MS mode

detector 46000 =y

relative TOF(ns)

Spectrum from 2_May 4, 2016.vaff2 (sample 2) - T.. MS, +TOF MS (400 - 1000) from 0.253 to 0,538 min L o = 44000 o A+2
28000
785.83823 ® A
26000 ®o+3
24000 726.23973 fe 42000
22000 %
ot = 40000 A,
18000
i w ® A
& 16000 €
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o
s ~
£ 12000 786.84113 £ ml H B
1o 36000 n gt
8000 ] [ | -
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aluddi T SR Qo | 32000
500 600 700 800 300
Mass/Charge. Da 400 500 600 700 800 900 1000
m/z(amu)
Spectrum from 2_May 4. 2016.wift2 (sample 2) - ... MS. +TOF MS (400 - 1000) from 0.359 to 0.598 min Spectrum from 2_May 4. 2016vafi2 (sample 2) - T.. MS. +TOF MS (200 - 1000) frem 0.259 to 0.598 min Spectrum from 2_May 4, 2016.viff2 (sample 2) - T... MS, +TOF MS (400 - 1000) from 0,259 o 0.528 min
922.00545 - 52422835
5000 26000 =0 ’
4500 24000 2000
22000 1800
2000 + 1 + 2 + 3
20000 1600
=t 18000 i
g 3om 4 1g000 4
L - = 1200
g 2500 g 14000 g
5 5 5
= £ 12m 2w
2000 10000 800
1500 8000 600
6000
B 4000 i
N
590’ 2000 sLy
0 o ]
3218 9219 922.0 9221 9222 7857 7858 7859 786.0 524.0 5241 5242 5243 5244
Mass/Charge, Da Mass/Charge. Da Mass/Charge. Da

m/z zAm(amu)At(ps) m/Am
922.005 +1 0.027 785 34668
785.838 +2 0.018 332 43042

524.228 +3 0.012 269 43371 SCIEX




Resolution Stability

Intenzity, cpa
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Mass Accuracy

Resolution is nothing without mass accuracy’

Mass accuracy means confidence in the indicated peak position
IS accurate and stable.

A narrow high resolution peak can be an unreliable indicator of
peak position.

'Bob Haufler, NEMC 2016
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Mass Accuracy: Thermal effects

Thermal
stabilisation <

300

healers

= 50ppm/°C - unstabilized TOF
250

| =—2.4ppm/°C - 6600
= 5.7ppm/°C - X500R
200

High
thermal

conductivity
alloy plates
n
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=
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/ 5C change at t=0

-50

Thermal
stabilisation

heaters \ o
]
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Time (Hr)

The high voltage power supplies are
independently thermally stabilized
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Mass Accuracy - Statistical

RMS, Cal for the first sample, proto5
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Each sample was acquired every 20 minutes.
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Mass Accuracy - Systematic

Linear calibration equation, 2 coefficients: a and t,: s =[a- (1, )}

2
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GluFib=[Glu1]-fibrinopeptide B
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Sensitivity — no beam aperturing

17

TOF (“Y’) axis

Direction of acceleration

Beam (‘Z’) axis

© 2016 AB Sciex
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X500R Scan Modes and Data
Acquisition



QTOF scan modes

Open, all ions pass

TOFMS

TOFMSMS  Set to target precursor On

SWATH

MRMHR

Scanning 25 amu On
window
Set to precursor On

All ions detected
(precursors)

All fragments detected

All fragments detected

All fragments detected

DA |Scanmode | |Time

Step 1

Step 2

Step 3

Step 4

Cycles repeatedly during chromatography

TOFMS

TOFMSMS

TOFMSMS

TOFMSMS

Survey Scan-Obtain
precursor ion list

Obtain fragment MS of
1st precursor

Obtain fragment MS of
2" precursor

Obtain fragment MS of
3rd precursor

Total

0.1-0.5 sec

0.05-0.1 sec

0.05-0.1 sec

0.05-0.1 sec

~1sec

Inlet orifice

Targeted, suspect and unknown
screening

Targeted, suspect and unknown
screening

Suspect and unknown screening

Targeted quantitation and

confirmation
D tector
Mirror 1
r/" __.-
L

Liner (drift region) o

accelerator

Collision cell \ CF: {
QO v . */]\
N AT Mirror 2
N
- ﬁﬁ 2\ Extraction lens
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Untargeted Analysis

Known unknowns (suspect screening) — spectra exists in library
(MSMS and possibly retention time)

Library match

Formula finder

Isotope pattern

MSMS pattern

Compare retention time if LC method is standard

Obtain standard for confirmation and quantitation

Unknowns (unknown screening) — no spectra exists in library
Formula finder
Isotope pattern
ChemSpider
MSMS pattern
Obtain standard based on ChemSpider results for confirmation

SCIEX



IDA details - Data Acquisition Setup

) O T I T ©

Method Overview I . . .
Device: X500 QTGE Method duration 5 »| min Total scan time: 1.311 sec Add Experiment ¥
Ton S = TurboSpray
TR TR Estimated cycles: 228
IDA
TOF MS
TOF start mass 100 <| Da Declustering potential 20 oV Collision energy 10 -4 )
TOF stop mass 1000 v D DP spread 0 oV CE spread 0 o v
Accumulation time 0.25 v | sec
Advanced Experiment Settings
Time bins to sum 4 : Channel 1 v Channel 2 d
Channel 3 N Channel 4 N
IDA Criteria
Maximum candidate ions 10 . +/ Dynamic background subtraction Dynamic CE for MS/MS
Intensity threshold exceeds 100 </ cps Exclude former candidate ions Charge state v
For 3 . sec
10| = v
After | . occurrences
¥ Advanced Criteria
Dynamic accumulation v/ Exclude isctopes +/- 4 : Da Mass tolerance +/- 50 : ® mDa
Candidate mass range $ Da Adjust CE when using iTRAQ reagent L2t
to < B
Inclusion List... Mass Defect Filter... Neutral Loss...
Exclusion List... Isotopic Matching...
TOF MSMS
Precurser ion B B Da Declustering potential 20 st 1Y) Collision energy 35 oV
TOF start mass 50 : Da DP spread o] : V' CE spread 15 : v

SCIEX



IDA Data

AELr-%-Lhe- = UL BQREEBEW iy
TIC from TestIDA_neg_006 wiff2 (sample 2) - TestiDA_neg 006 +
/ o
25338 &
3526
3,066
256
4 13,093
- 10260 11.056
Z 206k o e oo
& : 11.624 T 16138
E  15et 65D |12.171 —_—
b3 6299 6677 741 |pon E
1061 SRR REE 1 2363 16.004 19.647
W - 6102 e 19,303 23349
5 0e5 1 o 5.658 ! 21522 22394 25.050
|
P
2 1 4 5 &8 7 B s 10 11 12 12¥%1i 1B 1€ 17 18 19 2 2 22 23 324 25
Time.. min ]
BEE - whi L DAEEE® =
+i Filtering Controls bl
Graph |Table
Time versus Precursor Mass/Charge for 1DA Dependents
1138.5061/2.57 —s—1128.5062/8.99 1038.5858/16.49
1100 - 1082 8719/16.03 —
933 BETRIS.20 1738 5060/9.01 573.3636M13.11
1000 4 BT/5. AR 4 952.3160/16.20 —e——994.8391/16.16
] 93386631519 — Al . - . 5m.529m5_24|
= 200 8218536532 —= g . _® - g 0 _ 7628321/25.23
Y L 3 =
S 7004 off B167242205 - s
5 B 574.7823/2.04 - @ o BB
- -
g 500 B9z 774412 14 5, ® 553NIRE  se
= 400 ' °\ = e
.52 = ;
300 ® 4232616021 58
200 4 - -
256, 877%/2.00 284 1141121.49
SRR B | 21 2 23 24 25

5995 spectra visible
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IDA Data

B AL AEEES =
+! Filtering Controls bl
Graph | Tahle
Time versus Precursor Mass/Charge for |DA Dependents
1100
1050
1000
ol 905.372213.00 90537141302 505.3728113.08
i | | il
850
800
745.0848/13.02
750 713.1401/12.98 713.1409/13.00 | 713.143313.04 713.1413113.07
00 I I —T13.1401/13.02 ‘
a 645154111296 £45 15521298 £45.1561/13.00 £45.1548/13.02 645 1561/13.04 64515431306  £45.1549/13.07
g B ! b gag1azonzoo < eavrera3o =4 gaioseman b 4 :
= 577167011296 577.1675/12.98 =—609.1046/13.00
[#] B0D 57 =3 Ref . IC 7 Erm
7 b 671 150811288 =4 #—577.1663/12.93 o= 577.1660 o AL @ =S i
= 550 509 1792/12.94 541117411298 —=509.1786/12.89 & 57115181299 47 571149613 | [*) Filtering Controls
500 4 s08.1788/12.96 = w 541.1167/12.99 Graph | Table
.'.\492{)4521'1294 509.1792/12.97 441.1911/13.01 T 551.1185/13.01 Time versus Precursor Mass/Charge for IDA Dependents
4504 5 » ©-441 15031297 @-4411857/1293 & 50917841301 445 A Mz.wsivswz.m s 1asnme 4TIV ot os
ao | 21857234 | datieseizse | 0 o i e TR
424 057411297 441 1956112 96
. 424 0576/12.95 333181811299 3
350 Issw sena129e 312.080412.57 | 12.85 1250 12.35 13.00 1305 1310 1315 1320
T e T & 24102601295 —312.078512.99 Tipeamn
283 1637/12.95 —= 312.0800/12.95 245 | 5995 spectra visible
250 =250.0198/12.95 2251508130 — - - - 1
= 715.1653/12.95 ML s-%rhho-laam| il EEEE® -
200 Spectrum from TestIDA_neg_ D06 wiff2 (sample 2) - Test/DA_neg_00E, Experiment 1, -IDA TOF MS {100 - 1200) from 12.985 min g
150 et 41,1297 &
1294 1295 1296 1297 1298 1259 13.00 1301 iz el
Time, min 7 ded
i
5895 spectra visible 2 2ed 1.0050
Del
432 439 4dg 4 T 442 443 444 445
Mass/Charge, Da
W+ -%-ho-laami  TAEEE® =3
Spectrum from TestIDA_neg_006wiff2 {sample 2) - TestIDA_neg_006. Experiment 4, -IDA TOF MSMS (30 - 1200) from 12.985 min +
Precursor: 4412 Da, +1 —
&
El 2110754 31084
O
=
2 2260997
= l 2671398 4411924
I i
100 200 300 400 500 £00 700 800 500 1000 1100
Mass/Charge, Da

SCIEX




Sample - Control Comparison in SCIEX OS Software

Quick example: unknown screening of food dye compounds

e—— TG TR O
Samples | Lomponests and Grodpe Begin by creating a results table or opening an existing one.

Process New Resul

1. Select batch samples to process

Available Selected
o] ca ] (2] dyes neg 04 red 1wiff2
dyes neg 01_water 1.wiff2 ¥ R 10000x 4 Se I eCt Sa m IeS
dyes neg 02_sugar Lwiff2 (] dyes neg 03_yellow Lwiff2
- W ¥ 10000x
=-[2] dyes neg 05_blue Lwiff2
[ neg 03_yellow 1.wiff2 ¥ Bl 10000x
neg 04_red 1wiff2 =[] dyes neg 06_brown 1.wiff2
B neg 05_blue Lwiff2 ¥ Br 10000x
B neg 06_brown 1wiff2 =-[£] dyes neg 02_sugar Lwiff2
& pos 01 water Lwiff2 - sugar
B pos 02_sugar 1wiff2
.2 pos 03_yellow Lwiff2
ol pos 04_red Lwiff2
.2 pos 03_blue Lwiff2
i pos 06_brown Lwiff2
[ prec 01_water 1.wiff2
B prec 02_sugar 1wiff2
o} prec 04_red Lwiff2
B prec 05_blue Lwiff2
i prec 06_brown Lwiff2
11 1Z] dyes neg 03_yellow 1.wiff2
- [Z] dyes prec 03_yellow Lwiff2
- [F] equil column.wiff2

2. Select a processing method

. m%r==— Select control

3. Select a comparison sample for Non-targeted workflow

sugar (dyes neg 02_sugar Lwiff2, 2) -

24 © 2016 AB Sciex SCIEX



Unknown Screening in SCIEX OS Software

[MQ4] GUS dyes.gmethod

Setu ' ! : Select the workflow and then select a reference sample, if applicable
. .
Peak finding >

Library Search

| Quantitation

| ddldation cadiagaicd identification
The recommended Reference Sample has been automstically selected, Change the selection only if required.

Sample Name

dyes neg 04_red 1.wiff2 (sample 2) - R 10000x

dyes neg 03 _yellow 1.wiff2 (sample 2) - ¥ 10000

dyes neg 05_blue Lwiff2 (sample 2) - BI 10000x

dyes neg 06_brown 1.wiff2 (sample 2) - Br 10000x
dyes neg 02_sugar Luiff2 (sample 2) - sugar

Qualitative Rules

[MQ4] GUS dyes.gmethod :

Workflow Configure the parameters to use to find the non-targeted peaks to add to the extracted ion chromatogram list
L . b Minimum retention time |oa min
I ra ry || Maximum retentiontime | 6 min

. _» Library Search | Peak detection sensitivity i Y
Searchlng st Exhaustive

Traffic lights —— e Peak detection sensitivity

Formula finding AT Formula Fnder
Non-t rgeted Peaks *»

(fast to exhaustive)

Save

<
(=)
=]
b
o
fau
T
i1
|\ ==

25 © 2016 AB Sciex SCIEX



Results Review and Filtering in SCIEX OS Software

Table is Filtered by Formula Finding Results and Sorted by Area

Analytics

¥ 10000x
Bl 10000x
Br 10000x

Bl sugar

Samples | Components and Groups

Control

Sample Name | Component Name
10000x 8346480/ 5.02 No Match
R 10000x 708.7515 / 4.91 279065 7087515 | @ = @ | ¥ |NoMakch C20H31305 7

[ 86 |R 10000« 206.9994 /276 54772 277 20699% | ¥ @@ V| HoMatch 0.0 | CloH5N2Nas N/A 73.708 ]
[ 37 | 10000x 170.9994 / 2.76 |52254 277 1709995 | @ | @ v | NoMatch 0.0 | c7HsNZNSS N/A 74,458 [ £
[ 402 |R 10000x 890.6733 /547 | 167804 5.8 90.6733 ® | v |NoMatcn 0o | csH1anNa3se N/A 99,445
[ 313 |R 10000x 407.0012/2.76 | 206400 277 2070014 | @ @ @ | ¥ |NoMatcn 0o | c6r12N20752 N/A 96180 [E
[ 373 |® 10000x 582.8543/ 4.87 | 166404 287 5628546 | ¥ @ | ¥ | NoMstch 00 | cozramazon N/A 92,544 &
[ 73 | 10000x 197.9867/0.53 122544 055 1979865 | @ @@ A | NoMsich 00 | cananans303 N/A 63.922 @
[ 401 |R 10000x 848.6628 /5.64 12054 564 5186629 | ] @ | ¥ | NoMsth 00 | c15H20MNs253 N/A 95,088 = -
[ 403 |R 10000« 908.6835/5.36 [1143e4 536 0086836 | @ @ | ¥ |NoMskch 0o | C2anananazoT N 96,518 [
[ 185 | R 10000x 206.9994 /331 11473 332 2069988 | [@] v | No Acquired MS... N/ | car3neNa30 N/A 94,883 7]
[ 10 | 10000x 155.9883/0.53 |93522 055 1559882 | 7] A | NoAcquired MS.. N/ | c7HANNaS N/A 53499 &
| 215 | 10000x 3411090/ 2.67 6.840e2  2.20 3111089 v | No Acquired MS... N/A C1ZH1SNENS03 N/A 91640
| 81 | 10000x 200.0020/3.31 662002 | 332 2000033 | @ 5| ¥ | NoAcquired MS.. N/A CIHBNINS303 N/A 83716 [E

A a8

sugar - 834.6480 7 5.02 (Unknown) §34.6380 <., neg 02_sugsr Lwiff2), (sample Index; 2] 100%

Area: N/A, »ﬁht:NM RT: N/A min XIC f ~ TOF_MS f MS/MS

= 50% 5 50%
1 2 3 4« ¥ 5 7 &8 39 ® - ® "
Time, min 01 02 03 04 05 06 07 08 01 02 03 04 05 06 07 0F 08
¥ Peak Detsils ¥ Formula Finder Results ¥ Library Search Results B
Precursor m/z Retention Time (min) Ton Ratio Name Formula Score m/z(Da) Error(ppm)  Error MSMS (ppm) Mame CAS# Formula MW (Da) Fit Rew.Fit Purity CE(eV)

834.648 N/A N/A

Area: 4.051€6, Height: 1.16326, RT: 5.03 min

ll\S.DB

R 10000x - 834.6480 / 5.02 (Unknown) 834.63...s neg 04_red 1.wiff2), (sample Index: 2)

XIC

Time, min
¥ Peak Details

6 7

8 g

Precursor m/z Retention Time (min) Ion Ratio
834.648 5.03 N/A

D

100%

0%

¥ Formula Finder Results

Name

Spectrum from dyes neg 04_red 1.wiff2 (...OF MS (100 - 1000) from 5.021 to 5.048 min

L [334.543%835-;1;0 F-MS
832 833 834 835 836 837 838
Mass/Charge, Da
Formula Score m/z(Da) Error(ppm) Error MSMS (ppm)
C20HBMOS 945 83464781 03 1

Spectrum from dyes neg 04_red 1.wiff2 .. -IDA TOF MSMS (50 - 1000) from 5.029 min
Precurser: 8346 Da, =1

EEH EER  ~ Uorary Search Results

o \
100

| 662ﬁ§52 J
400 S00 600 700 80O
Mass/Charge, Da

200 300

MName CAS#

Formula MW (Da)

Fit Rev.Fit Purity CE(eV)

Sample was diluted with water/sugar solution (10.000x)
to simulate dissolved cake icing

SCIEX




Review of Formula Finding Results in SCIEX OS Software

Evaluation of TOF-MS and MS/MS Error and ChemSpider Hit Count

o * Analytics

Samples | Components and Groups

¥ 10000x Index | SampleMame | CompanentName R‘;?“':t:"“ Used | Confi... 1
B 10000x
iyl 10000x 834,6480/5 1.051e6 No Match
384 | R 10000x 708.7515 / 4.91 2790e5 | 4.91 7087515 | @ = @ | ¥ |NoMakch 00 C20H31305 NiA 93.441
B sugar. [ 86 |® 10000¢ 206.9994/ 2.76 547704 277 2069994 | [ ® ¥ | NoMatch 0.0 | C10H5N2ZNaS N/A 73.708
[ 37 | 10000x 170.9994 / 2.76 |52254 277 1709995 | @ | @ v | NoMatch 0.0 | c7HsNZNSS N/A 74,458 £
[ 402 |R 10000« 890.6733 /547 | 167804 5.8 590.6733 ® | v |NoMatcn 0o | c25H1413Na358 N/A 99,445
[ 313 |R 10000« 407.0012/2.76 | 206400 277 2070014 | @ @ @ | ¥ |NoMatcn 0o | c16H12N20752 N/A 96,180
[ 373 |R 10000« 582.8543/ 4.87 | 166404 287 5628546 | ¥ @ | ¥ | NoMstch 00 | c2213INa209 N/A 92544
73[R 10000« 197.9867/0.53 122544 055 1979865 | @] @ A4 | NoMatch 0.0 | caHanaNs303 N/A 63.922
[ 401 |R 10000« 848.6628 /5.64 12054 564 5186629 | ] @ | ¥ | NoMsth 00 | c15H201Na253 N/A 98,088 -
[ 403 |R 10000x 908.6835 / 5.36 (11434 536 908.6836 | [7 ° | NoMatch 00 | C2anananazoT NiA 96518
[ 85 |R 10000x 206.9994 /331 11473 332 2069988 | [@] v | No Acquired MS... N/ [ETETE) N/A 94,883
[ 10 |R 10000« 155.9883/0.53 |93522 055 1559882 | 9] A | NoAcquired MS.. N/ | c7HANNaS N/A 53,499
245 | R 10000x 3411090/ 2.67 6.840e2  2.20 3111089 v | No Acquired MS... N/A C12H15N8Na03 N/A 91640
81 |R 10000x 200.0020/3.31 6620e2 332 2000033 | @ 5| ¥ | NoAcquired MS.. N/A C3HBNIN303 N/A 83.716

2]

—
Spectrum from dyes neg 04_red 1.wiff2 (sample 2) - R 10000x, Experiment 1, -IDA TOF MS (100 - 1000) from 5.021 to 5.048 min

100%
= 824.6481
< Zoom
5 60%
2 5 . .
é 40%
: 623614 INK 10 emopidaer
& J‘k_ 836.6542

0%

8320 8325 833.0 8235 834.0 8345 8350 8355 836.0 8365 837.0 8375 838.0 8385

Formula S

4 Formula Finder Results

Name Formula Score m/z(Da) Error (ppm) Error MSMS (ppm)  Hit Count
. : P s
WI t h 5 H I tS u C8H1114N4Na306 944 8346478 03 1 0 | ]
B C15HI3NENa207S 937 83464844 05 1 0
B C21H121452 2.6 83464868 07 05 0
B C22HI3Na208 935 83464775 04 12 0
(x| CALINMANL2OS 028 824647704 12 n -
Rahs Eaes




Review of ChemSpider Results in SCIEX OS Software

Automatic In-silico Fragmentation of Structure Found in ChemSpider

ChemSpider results for: C20H81405 g ChemSpider Spectrum from dyes neg 04_red 1.wiff2 (sample 2) - R 10000x, Experiment 3, -IDA TOF MSMS (50 - 1000) frem 5.023 min
Precursor: 8346 Da, +1
100%

295 8284

Common Name Molecular Weight 95%

2534 2-{6-Hydroxy-2,4 5,7-tetraiodo-3-oxo-3H-xanthen-3-yibenzoic acid 8358924 "

10677560 3,6"Dihydrowy-45,67-tetraiado-3H-spire[2-benzofuran-1.9' anthen]-3-one 235.8024 &% M S/ M S
21542646  2-(3,6-Dihydroxy-2.4 5 7-tetraiodo-G-xantheniumyljbenzoate 2358924 0%
10152714 2,7"Dihydroxy-1,3,6' 8" tetraioda-3H-spiro[2- benzafuran-19'xanthen]-3-one 835.8924 1248247

0% -09713

46% 4109153

% Intensity [of 3.1e4|
a
=

40% 297.8300

1259307

-29.9737
1 2528381

100 200 300 400 500 00 700 800 300
Mass/Charge, Da

Display all Carbon Atoms
selected composition: € gH,J,0~ (537.6205 Da) Fragments| Peaks

Mass/Charge Intensity (%) Assigned Error (Da) Radical

536.8492 58.84 0.037 = -
537.8524

6627452 7517 0.000
663.7512 20.08 0.002
790.6586 9.08 0.001
834.6489 100.00 0.001
835.6504 37.22

EOOED
T

Matches: 8 of 9 peaks, 89.7% of total intensity

Tentative identification of Erythrosine in RED food color
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Three Isomers Analysis by MRMHR

3 compounds with same formula but separated by LC conditions

38 10398 Methabenzthiazuron Bayern-LC-Mix 18691-97-9  C10H11MN30S 222.06956 220.05501

60 2618 Benfuracarb (Carbofuran) Bayern-LC-Mix 1563-66-2 C12H15NO3 222.11247 220.09792
391 978 Acetamiprid SuMS-Mix 1 135410-20-7 C10H11CINA 223.0745  221.05995
42 1219 Monocrotophos SuMS-Mix 1 6923-22-4 CTH1ANOSP 22406824 222.05368
445 909 Mepanipyrim SuMS-Mix 2 110235-47-7 C14H13N3 22411822 222.10367
338 493 Mevinphos Bayern-LC-Mix T786-34-7 C7TH1306P 225.05225 223.0377
a47 473 Methiocarb SuMS-Mix 2 2032-65-7 C11H15NC2S 226.08963 224.07507
351 949 Cyprodinil Bayern-GC-Mix 121552-61-2 | C14H15N3 226.13387 224.11932
136 609 Prometon Bayern-LC-Mix 1610-18-0 CI10HISNSO 226.16624 224.15168
158 1118 Terbumeton Bayern-GC-Mix 33693-04-8 C1OHISNSO 226.16624 224.15168
1106 2211 Metyrapone SuMS-Mix 2 34-36-4 C14H1AN2O 22711789 22510334
135 151 Ametryn Bayern-GC-Mix 834-12-8 COH17MNSS 228.12774 226.11319
a1 490 Metoxuron Bayern-LC-Mix 19937-59-8  C1OH13CIN202 229.07383 227.05928
24 3 ali : 1 SHI12MO
o Propazine Bayern-GC-Mix 139-40-2 CIH16CINS 230.1167
53 Sebuthylazine Bayern-GC-Mix 7286-69-3 CIH16CINS 230.1167
58 B terbuthylazine Bayern-GC-Mix CIH16CINS 230.1167
a07 27, (L [E 3 e i
176 1116 Asulam SuMS-Mix 1 3337-71-1 CBH10M2045 231.04341 229.0288>
132 316 Maproxen Arzneimittel-Mix1 22204-53-1 C14H1403 231.10157  229.08702
378 617 Propyphenazone Arzneimittel-Mix1 475-92-5 Cl14H18N20 231.14919  229.13464
591 765 M-Formyl-4-aminoantipyrin Arzneimittel-MixL 1672-58-8 C12H13N302 232.10805 230.0935
25 855 Diuron Bayern-LC-Mix 330-54-1 CIH10CI2ZN20 233.02429 231.00974
264 1619 Fluometuron SuMS-Mix 1 2164-17-2 C10H11F3N20 233.08%962 231.07507
991 842 sulbactam SuMS-Mix 3 68373-14-8 | CBH11NOSS 23404307 232.02852
340 3121 Methylphenidate hydrochloride C I (Ritalin) in Losung Fir AZM-Std 298-59-9 C14H1SNO2 234,14886  232.1343
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Sebuthylazine — MSMS Spectra

300ppt - Sebuthylazine (Standa..._07.wiff2), (sample Index: 1)
Area: 2.040e5, Height: 4.775e4, RT: 13.25 min

40000
300004
ey
s
= 20000
100004
0 . ; r
13.0 135 14.0
Time, min
¥ Peak Details
| Precursor m/z Retention Time (min) Ion Ratio
230117 13.25 1.0000

-@ Spectrum from PSM_300p... 1000) from 13.247 min

300ppt - Propazine (Standard) ...t_07.wiff2), (sample Index: 1)
Area: 191365, Height: 4.447e4, RT: 13,39 min

13.39
45000 !
40000
35000
30000
&
E 25000
< 200004
15000
10000
5000
0 r . : .
13.0 13.2 134 13.6 13.8
Time, min
¥ Peak Details
Precursor m/z Retention Time (min) Ion Ratio
230,117 1339 1.0000

300ppt - Terbuthylazine (Stand..._07.wiff2), (sample Index: 1)
Area: 1.848e5, Height: 4.420e4, RT: 13.71 min

1371
40000
30000
&
=
LS 20000
10000 4
0 T : .
13.0 135 14.0
Time, min
¥ Peak Details
Precursor m/z Retention Time (min) Ion Ratio
| 230117 1371 1.0000

= @ Spectrum from PSM_300p... 1000) from 13.375 min
Precursor: 230.1 Da, +1, CE: 30.0
(] Library Spectrum: Propazine (139-40-2) , CE=35215
100%: 4 146.0231 41gg.pgos
|

80%
60%

40%4

20% 65 924 1040011

188.0819| 230.0845
sila b Ll

-20%

-40% 4

-60% 4
-B0% 4

-100% -

100 150 200
e ]

¥ Library Search Results LY

I provazine 139-40-2 COHL6CING 2297127 1000 0C

Name CAS# Formula MW (Da) Fit R

Precursor: 230.1 Da, +1, CE: 30.0
@ Library Spectrum: Sebuthyl..ne (7286-69-3), CE=35=15
100% -
174.0542

iy 50% 4

o~ 104.0007

: 1328322

z N i l 2301375
b iy .

B B [

=

a

E

E ~50% 4

-100% - T T T
100 150 200
Mass/Charge, Da

¥ Library Search Results I
| Name CAS#  Formula MW (Da) Fit
[ sebuthviazine 7286-69-3 COHIECING 2297127 100,
41 »
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— @ Spectrum from PSM_300p... 1000) from 13.710 min
Precursor: 230.1 Da, +1, CE: 30.0
) Library Spectrum: Terbuth..ne (3915-41-3) , CE=35215

100% -
1740540
s 50% |
< RO 1320317 | 2301169
s | 1”4';:003 | 174.0359 i
Sy 1L | |
= 0% R i I. T
s
E
= -50%
-100% : : ,
100 150 200
Mass/Charge, Da
¥ Library Search Results & I
Name CAS#  Formula MW (Da) Fi
LA terbuthvizzine 5915-41-3 COHIGCING 2207127 10(
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Suspect screening: water samples

* Cocaine human metabolite: Benzoylecgonine
* Caffeine

* Sildenafil (viagra)

Water samples from lakes, rivers,
drinking water and a few other sources
around the world.
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Benzoylecgonine in Different Water Samples
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BE and other drug metabolites are detected in rivers in major cities,
- o0- 0 o0e, CONcCentration can be used to estimate consumption.
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Caffeine in Different Water Samples
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Caffeine or other compounds consumed in large amounts are markers for
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Sildenafil in Different Water Samples

0.100

100 ng/L

0.090 -

0.080

0.070

0.060

0.050

0.040

0.030

0.020

Creeks Drinking water

0.010 e

0.000
\Q&\,o 9%(\9%09?;9 @9\2\\0@09?;9% 0(000("{\0(009&0@ O‘?:b>§o /\:y?;?@qov 0‘?;]/0:0?’0?’(\92‘ \9‘?;]/9:9: /‘?;) /?;O /?:\ /‘?‘;9?;0:0? o 9?:64; 92* éooo‘?;\o‘o QVQQ@OO:OVQOQQOQ/Q?G <\‘?~?}?- 9%‘2’9@(\/% :\?; 020‘1?@0 gsy ’\:0‘?’
S @ PSS &GS & P @7« D% o oooooo-(\«o N & O G A N 2R AN SO S e
0\0‘0 é‘@ S z‘@ & \*a o}b e @ \Q Q~° & ‘2’7’0(506«0(\\ «0\ © O & S °\~\'\ SN <° %bg & ’l/‘\'(\ 00 7 SO N Q@%@o&o@ ‘& $xd Q@Q\ «0\ E
P e Yol sl o S 0/\9* ol o5 A0 <° «° O’O/W\,\@\@i\é’ \,s<§°\<§° fé’i§>°\<§° ® ~b°°«> VTN %‘) &/ <z~°k 0\0&6 @6‘2_‘5‘ A 4‘(7, R e‘%/ <O AT T et ‘%S
7 7 5 o S N
o 0/0/0? 00909 © O 0§®03 0/0/0? 070797 N \/Y\;/ 7 \/Y\;/ 7 \/y el \;\&“\ qu"/ Q~<2~9<23 Q;., & Q. o 58 ea

Concentration of sildenafil detected were very low (<10 ppt), one exception!
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Data of Holy Water (Direct Injection 100 L)

g/l LOQ (ug/L)

Acetaminophen 9.1 0.010
Benzoylecgonine (metabolite of cocaine) 0.47 0.001
Caffeine 38 0.010
Carbamazepine 0.21 < 0.001
Codeine 0.050 0.001
Dextromethorphan 0.021 0.001
Diazepam 0.003 0.001
EDDP (metabolite of methadone) 0.001 0.001
Erythromycin 1.7 0.050
Morphine 0.15 0.005
Sildenafil 0.015 0.005
Thiabendazole 0.016 < 0.001
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Summary

* The X500R technology and performance

— Technology to achieve high mass resolution (>30,000 resolution)
—~ N-geometry.
— Detector tilter.
— Space-velocity correlation focusing.

— Technology to achieve high mass accuracy(<1ppm accuracy for m/z>50amu)
— Thermal stabilization.
— Simplified accelerator with no puller.

* X500R scan modes

— |IDA for suspect and untargeted screening.
—~ SWATH for suspect and untargeted screening.
~ MRMHR for targeted quantification and confirmation.

* Application examples

~ Unknown food dye compound
~ MRMFMR jdentification of identical m/z isomers
— Detection of human activity compounds in various water samples
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Trademarks/Licensing

AB Sciex is doing business as SCIEX.
For Research Use Only. Not for use in diagnostic procedures.

© 2016 AB Sciex. The trademarks mentioned herein are
the property of AB Sciex Pte. Ltd. or their respective owners.
AB SCIEX™ js being used under license.
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