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Broad Scope Target Screening Using Accurate Mass Library
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Growing Interests in Broad Scope Screening of Contaminants

% 1000+ pesticides in use or remain in
environment

+» Other environmental pollutants are also
of concern

+ High sensitivity and selectivity needed
to meet MRLs in “dirty” matrices

>

% Growing interests in broadest scope and
even non-targeted screening for risk
assessment
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Challenges for Environmental Scientists

GC/MS Analysis

How much of each
calibrated target
compound is present?

Are other target
residues present?

Dozens of Compounds 100’s of Compounds
e.g., 100~200 Targets e.g., 800 Targets
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Is there anything else
in my sample?

1000’s of Compounds
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Workflow Strategy

Acquire full-spectrum data
|

|
Targeted Method

Yes 1 No
Calibrate?

Targeted Quantitation

Suspect Screening

Database and Library

MassHunter

° o . Workstation Software

Suspect added to target

NST

Deconvolution followed by
matching public libraries

T3 Agilent
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GC/Q-TOF Accurate Mass Library

GC/Q-TOF Pesticides & Environmental Pollutants |5, eomo sestoe L 2010
PCDL — now with 1000+ compounds: - | U g we 6%
 High Resolution Spectra o e g J N ‘
. Expert curation ’ rrI).l‘z 4'0” ) Bl ”J1EJD m120|u| 14|:JI I1soi1lso 20 ”2'2'0 24[1' & 2 32[|1 340
» Better compound alignment with EPA SVOC targets T Compond e !

and Agilent GC/TQ MRM database - 2 e 3

Notes

O Forensic angl Toxicology drug; Pesticide; Veterinary drug; Parasympathomim
Synonyms: SEUREE: ATy

H ] I 40 CFR Part 355 Appendix A: Extremely Hazardous Chemicals
/ g:]iq:?e National Food Safety Standard: Maximum Residue Limits for Pesticides in food (GB 2763
R—N Rlo --'E)*-OR3 JFL J
\ 2 [‘Sructre [ MOL Tea]
H RZ0 o

PAHs 0O Amines Organophosphates |
) v
OR NH, N02 0 0
o)
O 02N Cl CH3
Phthalates Nitroanilines Chloronitrobenzenes

- Agilent
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Method Evaluation

Targeted Quantitation
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Evaluation Samples

« A standard mixture of 240+ contains representative pesticides and environmental pollutants
* 0.05% RGO serves as a complex background
» Spiking concentration range: 1, 5, 10, 20, 100, 200, 500 and 1000 ng/mL

» Replicates at each level
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Configuration Optimized with Backflushing
l

Flow Flow
Inlet —> h_# — MS

l Pressure increased at PUU

Liquid
Injector

PUU: Purged Ultimate Union
Vent

_QQQQ e @ Inleti—LL—bMS

Mid-column back flushing system .
Pressure drops at inlet
PUU
> Q-TOF

It took additional 33 mins
and column to 320°C to

Column1 Column 2 remove these high boilers.

I A
—
7890B
15m x 0.25 mm 15m x 0.25 mm GC L

v' Reduced run times

v' Enhanced RT stability

v Longer column lifetime

v Less ion source contamination

i Run stopped at 42 min and
! backflushed at 280°C for 7
i mins.

Blank run after backflushing.
~" Columnis clean.

5 10 15 20 25 30 35 40 45 50 55 60 65 70 min
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7250 GC/Q-TOF Method Parameters

Agilent 7890 GC

Parameter

Inert flow path configuration
Columns

Inlet

Injection volume

Injection mode

Inlet flow (column 1)
PUU flow (column 2)

Oven temperature program

Transfer line
Midcolumn Backflush
Timing

Oven temperature
Aux EPC pressure

Inlet pressure

August 8, 2018

Value

Mid-column backflush

Agilent HP-5ms Ul, 15 m, 0.25 mm id, 0.25 pm film (two each)
MMI, 4 mm Ul liner single taper w wool

1L

Cold Splitless

60 °C for 0.2 minutes

600 °C/min to 300 °C, hold

330 °C, post run

1.0 mL/min (Chlorpyrifos-methyl locked at 9.143 min)

column 1 flow + 0.2 mL/min

60 °C (hold 1 min)

then 40 °C/min to 170 °C,

then 10 °C/min to 310 °C (hold 3 min)
Run time 20.75 min

280 °C

5 min duration during post-run
310 °C

~50 psi

~2 psi

Agilent Public
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Agilent 7250 Q-TOF

Parameter
Source temperature

Quad temperatures
Collison cell gas flows

Electron energy
Acquisition mass range

Spectral acquisition rate

Value

280 °C (70 eV), 250 (°C)
150 °C

1 mL/min N,

4 mL/min He

70 eV (Standard El), 15 eV (Low energy El)
45-550 m/z

5 spectra/sec




Replicate Precision
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Calibration Range (1-1000 ng/mL)

1-Chloronaphthalene - 8 Levels, 8 Levels Used

8 x107 y=9375337481* x -5728.051605
S R2 =0.99691196 8 £
S 0.8 Type:linear, Origin:lgnore, Weight:1/x 5
@

0.6

[ ]
0.4
0.2 °
o 1-Chloronaphthalene
0 ©
0 100 200 300 400 500 600 700 800 900 1000

Concentration (ng/ml)

Alachlor - 8 Levels, 7 Levels Used
8 x106 y=7624.109213 *x -39321.577389 °

5 RA2=0.99519153 2
> Type:Linear, Origin:lgnore, Weight:1/x g
«

5

4 [

3

2

1 o

° Alachlor
0 ©
0 100 200 300 400 500 600 700 800 900 1000

Concentration (ng/ml)

Triadimenol - 8 Levels, 6 Levels Used

8 x10 6 y=0.483642* x " 2 +1418.400657 * x - 11800.347543
2 RA2 = 0.99702706 8 ¢
S 16 Type:Quadratic, Origin:Ignore, Weight:1/x 3
(&)

«

1.2

0.8 8

0.4 ° o

0 o ® Triadimenol
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Concentration (ng/ml)
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1 ng/mL

i T
55 5.6
Acquisition Time (min)

T
5.4

5 ng/mL

x10 4

0.9

T T T
9.2 9.3 9.4

Acquisition Time (min)

10 ng/mL

T T
10.7 10.8
Acquisition Time (min)

0,p'-DDE - 8 Levels, 8 Levels Used

§ x10 7 y=21248.096342 * x - 18178.559652 ”
5 2 R7"2=0.99853548 8 €
b Type:Linear, Origin:lgnore, Weight:1/x g
[
“ 15
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0.5 Y
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0 © o,p-DDE
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Concentration (ng/ml)
Isazofos (Miral) - 8 Levels, 7 Levels Used
8 x10 6 y=2245.126682 *x - 12201.566623 v
s R7"2 =0.99426075 . ‘g
2 2 Type:Linear, Origin:Ignore, Weight:1/x 3
«
1.5
. (]
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Concentration (ng/ml)
Uniconazole-P(l) - 8 Levels, 6 Levels Used
§ x10 7 y=3.874667 * x * 2 +7456.097645 * x - 838380.717101 ”
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o 1 Type:Quadratic, Origin:lgnore, Weight:1/x §
()
© 08
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For Research Use Only. Not for use in diagnostic procedures.

Concentration (ng/ml)
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Confidence Enhanced by Mass Accuracy

= Tng/mL +5ng/mL +10ng/mL 20ng/mL =100 ng/mL - 200 ng/mL e 500 ng/mL  + 1000 ng/mL
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Case Study: Screening of Contaminants in Surface Water Samples

Targeted Quantitation Suspect Screening
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Surface Water Study Site and Sampling

Kilometers
I 1 I T
Q 1 2 3
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U D 30N
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4
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Sampling

Sampling was carried out at locations throughout the Cache
Slough Complex, located in the Sacramento-San Joaquin River

Delta in Northern California

The main input of point-source micropollutants as well as diffuse
pollutants is expected to be via Ulatis Creek.

All samples were cooled during transport and stored in the dark at
4 °C until extraction

Extraction for GC/Q-TOF Analysis

Surface waters (1L) were passed through a GF/F filter

The filtrate were passed through a polymeric solid phase
extraction (SPE) cartridge

After drying for one hour, the cartridges were eluted with 10 mL of
ethyl acetate.

‘25 Agilent
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Guideline to Identify Compounds

August 8, 2018

SANTE/11813/2017 Guidelines

MS detector/Characteristics

Requirements for identification

. Typical systems Acquisition minimum number other
Resolution -
(examples) of ions
S/N = 34
Single MS Anal
. . yte peaks from
quadrupole, full scan, limited m/zrange, SIM | 3ions both produc‘riops in
ion trap, TOF the exiracted ion
chromatograms must
fully overlap.
Unit mass
resolution . . lon rafio from sample
MS/MS selected or multiple reaction

tfriple quadrupole,
ion frap, Q-frap.
Q-TOF, Q-Orbitrap

moniforing (SRM, MRM), mass
resolution for precursor-ion
isolation equal fo or better than
unit mass resolution

2 product ions

extracts should be
within
*30% (relative)
of average
of calibration
standards from same
sequence

Accurafte mass
measurement

High resolution MS:
(Q-)TOF
(Q-)Orbitrap
FT-ICR-MS

sector MS

ragmentation with or without
precursor-ion selection, or
combinations thereof

imited m/z range, SIM,

2 ions with
mass accuracy

<5 ppme &<l

S/N = 34

Analyte peaks from
precursor and/or
production(s) in the
exfracted ion
chromatograms must
fully overlap.

lon ratio: see D12

al preferably including the molecular ion, (de)profonated molecule or adduct ion
j i ention

o)

<l < 1 mDa for m/z < 200

d'in case noise is absent, a signal should be present in at least 5 subsequent scans

Agilent Public
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How to Quantify Targets

Targeted Quantitation

Agilent MassHunter Quantitative Analysis (for TOF) - 20170929 - Avocado Scan.batch.bin

~ [# Method Report

ﬂ]ﬂﬂ

New Dpen

Method

- Library Method

¥ Update +

Method Setup Tasks

Batch Table v & X
Sample: # | 10 ppb Avocado ~ %  Sample Type: <All> | Compound: ( Azoxystrobin - > ISTD: @ 1B B |X |"_£ F F F‘ '3
Sample Azoxystro._ Azoxystrobin Results Qualifier (388.0928) Results Qualifier (345.1060) Results I~
i Name | Type | Level | Exp. Conc. RT Resp. |MI| Calc. Conc. | Final Conc | Accuracy TMass Accuracy | Ratio | Mass Accuracy | SN | Ratio hMass Accuracy| SN |MI Ratio | [
| 2 ppb Avocado Cal 2 2.0000 18.415 11667 [ 2.0805 2.0805 104.d -1.9689| 256 -0.7354 733 [ 224 -0.7069 361 158
| 5 ppb Avocado Cal 3 5.0000 18.417 32806 [ 4.3995 4.3995 88.3 -2.5398 29.7 -1.8039 16.99 g 19.5' -3.0019 466 ] 183
L 10 ppb Avocado Cal 4 10.0000 18.415 67221 [ 8.1748 3.1748 81. -1.4376| 281 -1.2841 26.68 1S.SI -0.0052 6.28 [] 181
20 ppb Avocado Cal 5 20.0000 18.417 143907 O 16.5874 16.5874 524 -D.DQWI 27.0 0.3633 50.71 I:ll 19.0 0.6008 2155 O 154
50 ppb Avocado Cal 6 50.0000 18.418 424513 [ 47.3703 47.3703 94.! -1.7079 248 -1.7057 77.07 g 18.4] -1.7582 3%17 0 150
100 ppb Avocado  Cal 7 100.0000 13.418 858375 [ 95.0315 95.0315 95. -0.8646| 26.6 -0.6051  455.66 19.3| -1.0061 4833 [0 161
| 200 ppb Avocado Cal 8 200.0000 18415 1845131 [ 2032142 203.2142 101 EI -1.5004 265 -0.7792 102033 |:|| 205 -1.3373 104.66 ] 16.2
| 500 ppb Avocado  Cal 9 500.0000 18420 4638419 [ 509.6419  509.6419 101 i -0. D1D4I 276 0.8329 1648.86 I__Il- 21.2] -0.2021 25753 [0 1682
F -— s = el —-— - >
Compound Information - 1 ¥ Calibration Curve - ¥
LI A Av £ > AW = % O A A 8 S ] 2 & T . S > Type: Linear - | Origin:| Ignare - Weight:| 1/x - ac
;ESM a344.‘|030) Scan Avocado 10ppb 5uA 201709... E}:M 103;) 388.0028 |, 3451060 , 329 0795 ,372.0979 Azoxystrobin - 9 Levels, 9 Levels Used, 9 Poinis, 9 Points Used, 0 QCs
= x10 %4 =2 x10 ©| Ratio =28.1 (109. 2?0) ¥ %1067y =9115.650186 *x - 7298.206289
2 44 18.415 min. g 714]Ratio=185(91.2%) 2 1R"2 =0.99779978
o 354 S 12] Ratio = 18.1 (104.6 %) =3 44 Type:Linear, Ongin:lgnore, Weight:1/x
3] =2 Ratio=13.2 (1214 %) ¢ 351
25 § 1{Ratio=115 (104.0 %) o« 3
'2_ o 0.8+ 25
15 = 064 24
1] & 0.4+ 1.?-
0.2 1
0.5 0. ] 0.5
04 R 0-
T T T T T T T -0.2- T T T T T | ‘ | | | | | ‘ | | |
182 183 184 18.5_ _1_8.6 _ 18.7 _ 18 182 184 _ ”‘I8.6 _ _ 0 50 100 150 200 250 300 350 400 450 500
Acquisition Time (min) Acquisition Time (min) Concentration (ng/ml)
Processed 10 ppb Avocado | Azoxystrobin | 9 Samples (9 total) AGILENT\kaichen
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How to Confirm Suspect ldentification

Suspect Screening

@Comp_ound List: 1018 found, 32 shown, filtered on Flags (Tgt), Fi Conf. b4 @Compound Identification Results: Cpd 322: Fludi il; €12 H6 F2 N2 02; 11.551 b 4
el 1di - o) i
& RT d & M
% I _ B= ass accuracy
Compound ldentification General \ Target/Suspect Screening b| |0 Techniques Applied 48 SIN
Mame ’ T CAS i Farmula T mfz W Area ™ RT WWRT Diff (Tgt] "Flkcare [Frag Coelutiol]V Score [Frag Ratio] 7 Flags [Tgt) ¥ Fls Conf. "W FragMassDiff(ppm] ® 4 FEF-FragConfim
Diisabutylphthalate  §4-62.5 C16H22 04 1490233 93135 @832 J0.015 %63 97,94 | 5 068 b i i et s b et nmen Nisasven
Dimethomarph (E)  110488-70.5 €21 H22 CIN Q4 3871241 21210 18.48 [0.029 99.75 99.17 & 242 b
Dimethamarph (7] 113210098-3  C21H22CIN G4 3871242 16614 1879 fo.0s 90,5 99,73 & 2.66 B LR HHaiosohilCIZHO RN DS dt SRRl 08s oAH0 8 =2
» | Fludioxani 131341.86.1 C12HEF2 N2 02 243.0394 27773 11,55 §0.024 9935 995 & 0.6 miz ¢ B mzilin) 0 FraghassDifffspm] B | Flags(Flsl R bundance(lib)-HlSHR - Height
Isapharane 768-591 COH140 138,104 20234 4,166 |0.037 9.3 %@ 5 1.03 s 1704 127041 = e =1
Mefenoxam F0630-17-0  CISH21N 04 2791414 1119 9342 fo.007 59,32 97,21 Qualified 5 011 =
Metalaxyl 57837191  CISH2IMO4 2061176 12522 9,342 Jo.014 37.35 99,25 Qualified & on 133.0448 153.044 04 Qualified 167§ 164 § 1667t
Pentachlorobenzoni 20925.85-3  C7CIS N 2745437 23630 827 |O.008 99.17 9.9 L & 03 154,0525 154,052 03 Qualified 395) 400 faz12
Phenanthrene-D10  1517-22-2  C14D10 168,1404 BE032 8,396 |0.069 %.69 9951 & 0.8 = e R 5 T o [ 5 | Ema
Phenal 106-95-2 CEHEO 940413 10093 3.506 |0.097 9714 %3 & 0.67 !
Thiamethaxam 153719234 CEHIOCINS O3  212.0488 8652  10.20 f0.023 &7.04 87,71 5 057 edlazibadt0an e R lon L [ELEE lLaten
TPRR / Triphenyl ph  115-86-6 C18 H15 04 P 32607 14125 1337 |o.02s 9935 99,51 & 081 245,0424 24904 2.4 Qualified 146) 392 | 1598
Triethylphosphate  76-40.0 CEH15 04 P 1550468 19149 4,099 |-0.033 95.97 995 & 036
Triisabutylphosphat 126.71-6 C12H27 04 P %9642 60751 G.06E |-0.019 95,64 99.66 Qualified 5 0.65 =
[ i~ ~— | [ il | ]

@ Compound Chromatogram Results (zoomed) \ x @Compound Fragment Spectrum Results (zoomed) x

2ot QEY 54 0C E ML %% b & = 3 Fragment —~—~—_ 2o : Q@ &ar -Me0 b = 3

TP / R t' [ +EIC-Frag(248.0352) .. NSZ: Fludioxonil; 12 HE F2 N2 02; 11.551; +El CleanedHighE Scan [t 11.511-11..
1.44 atio [ +EIC-Frag(182.0475)
H A 354 2430393
12, EIC Alignment o).
[ +EIC-Frag(245.0430) ... 3
14 [ +EIC-Frag(127.0417) ... 25
0ad . [ +EIC-Frag(153.0447) ... )
24
o] g 1 +EIC{248.0352) Scan s 127.0413
0.4 '1 154.0525
0.2 11.820 0.5
== = — 04
112 1125 113 1135 114 1145 115 1155 116 11565 117 1175 118 1185 114 40 60 S0 100 120 140 160 180 200 220 240 260 280 300 320
Counts ws. Acquisition Time [min) Counts ve. Mass-to-Charge [miz] W
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Broad Scope Target Screening Result
Results example from UB sampling site

RT diff Score Mass diff Amount RT diff Score Mass diff Amount Score Mass diff  Amount
Compound name . , , Compound name . : . Compound name . _

(min)  Coelution Fragratio (ppm)  (ng/mL) (min)  Coelution Frag ratio (ppm)  (ng/mL) Coelution Fragratio  (ppm) (ng/mL)
1,4-Naphthalenedione -0.018 97.1 81.9 0.71 17.9 Dimethomorph (E) 0.002 70.5 794 4.15 5.7 Octhilinone -0.003 98.9 94.3 1.06 ID only
1-Methylphenanthrene -0.066 94.7 88.6 3.21 IDonly  Disugran 0.076 85.8 67.9 2.44 IDonly  Omethoate -0.003 96.1 98.5 0.19 318
2-Chlorophenol 0.03 94.9 922 1.85 3.8 Disulfoton Sulfone 0.005 814 94.8 1.09 3.6 Oryzalin 0.005 95.9 99.8 035 ID only
2-Phenylphenol -0.02 90.8 86.2 0.59 IDonly  Dithiopyr -0.003 99.8 99.8 1.38 IDonly  Oxadiazon 0.004 99.3 99.9 0.78 ID only
4-Chloroaniline -0.007 83.2 74.0 1.71 1.9 DPA 0.010 90.3 96.3 3 ID only Oxyfluorfen 0.005 99.3 99.2 0.27 ID only
Anthraquinone -0.015 96.5 937 235 IDonly  Ethalfluralin -0.013 84.1 78.0 157 IDonly  p,p'-DDE -0.004 86.6 99.8 141 1.9
Atrazine -0.006 90.3 98.5 0.77 6.5 Fenbuconazole 0.018 95.1 92.8 0.64 ID only PCP / Pentachlorophenol -0.009 783 72.8 135 3.1
Atrazine—desethyl 0.001 85.8 77.1 8.20 1D onIy Fipronil 0.021 95.6 919 1.26 1D only Pentachloroanisole -0.018 834 89.8 0.09 ID onIy
Atrazine-desisopropy! 0.004 97.5 94.4 242  IDonly  Fipronil sulfide 0.016 79.0 99.6 027 IDonly  Pentachlorobenzonitrile -0.012 922 99.5 0.09 ID only
Azoxystrobin 0.002 98.5 99.9 0.89 95.1 Fipronil sulfone 0.051 97.1 99.9 0.06 IDonly  Phenothiazine -0.011 94.9 87.5 143 ID only
BAM / Dichlorbenzamide -0.002 91.0 843 0.57 ID only Flonicamid 0.049 90.7 89.1 0.73 ID only Phosmet (Imidan) 0.043 96.4 80.6 1.79 ID only
Bis(2-chloroethoxy)methane ~ 0.033 85.9 80.2 0.60 32 Flumioxazin 0.003 93.7 96.6 0.26 ID only Prodiamine 0.001 96.2 99.9 0.31 ID only
Boscalid (Nicobifen) 0.005 99.8 99.8 0.03 ID only Fluopyram -0.005 99.7 99.1 1.11 ID only Prometon 0.004 97.7 90.1 1.04 ID only
Bromacil 0.000 99.5 99.4 0.53 116.5 Fluridone 0.012 97.8 96.1 1.43 IDonly  Propiconazole(l) 0.004 99.8 99.3 1.13 ID only
Carbazole 0.034 729 87.0 3.70 53 Flurprimidol 0.004 89.1 92.6 23 ID only Propiconazole(ll) 0.005 99.8 99.4 0.42 ID only
Chlorantraniliprole 0.003 96.8 96.1 0.59 304.6 Flutolanil 0.083 89.9 785 034 IDonly Propyzamide (Pronamide) -0.003 85.2 80.1 1.07 22
Chloroneb -0.013 843 96.1 0.57 IDonly  Fluxapyroxad 0.012 97.6 99.3 0.9 IDonly  Pyraclostrobin 0.001 96.7 93.8 0.71 ID only
Chlorothalonil -0.014 97.6 99.9 0.83 73 Fthalide -0.070 91.7 84.9 122  IDonly  Pyrimethanil 0.009 9223 88.6 2.26 ID only
Coumaphos 0.007 83.8 884 047  IDonly  Hexazinone 0.015 99.6 844 189  IDonly  Quinoline -0.055 98.3 27.9 1.61 ID only
Cyprodinil 0.006 97.0 99.7 400 IDonly Indoxacarb 0.009 96.4 716 15 37.9 Simazine -0.005 99.8 99.8 0.27 ID only
DEET / Diethyltoluamide 0.011 87.7 99.7 3.00 ID only Malathion -0.006 97.0 94.5 0.98 7.9 Sulfentrazone 0.015 95.4 999 0.32 ID only
Diazinon (Dimpylate) -0.009 99.9 86.5 0.86 265.0 Metalaxyl -0.001 79.7 904 0.59 11.6 Tebuconazole()) 0.004 94.5 914 1.03 ID only
Diazoxon -0.002 96.7 99.5 0.21 IDonly  Methiocarb -0.006 95.5 76.5 143 35 Tebuthiuron -0.015 953 90.4 0.89 ID only
Dibenzothiophene -0.019 93.1 96.9 0.1 ID only Metolachlor -0.007 99.7 99.1 0.21 178.0 tert-Butylphenyldiphenylphosphate  -0.02 783 89.6 1.38 ID only
Dichlobenil -0.012 97.5 98.1 124  IDonly  Metribuzin 0.010 76.9 974 298 IDonly  Tetrachlorvinphos (Dietreen T) -0.012 713 835 0.86 29
Difenoconazole(l) 0.004 88.3 95.7 132 26.1 Myclobutanil 0.009 88.0 99.5 1.22 10.0 Tetraconazole 0.003 90.2 843 1.74 ID only
Difenoconazole(ll) 0.013 91.2 96.1 1.00 321 Napropamide -0.002 914 90.7 0.47 11.5 Thiamethoxam 0.003 90.9 97.1 1.24 34.1
Dimethenamid-P -0.006 99.3 99.0 1.11 IDonly  Norflurazon 0.015 96.0 96.3 3 IDonly  Triclosan 0 84.8 95.7 1.15 ID only
Dimethoate -0.006 99.2 98.6 2.03 1048.1  Norflurazon-desmethyl  0.024 99.6 94.7 0.75 ___IDonly * Amount reported as concentration in the vial for injection
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Geographic Distribution of Pollutants

Sulfentrazone
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Geographic Distribution of Pollutants

Relative Abundance
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Explore Unknown
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Non-targeted Screening (NIST)

£ x1077
é 74 | UB_sampling point
6 [ | \
| | NI | f
s{ | | | 0 i d | |
44 | ‘\\ [ “ | 1 -
31 | | [ I ‘
24 \ | ' Component RT = 7.3525
1 -
Component RT = 7.2693
0 T T T T T T T T T T T T T
4.000 5.000 6.000 7.000 8.000 9.000 10.000 11.000 12.000 13.000 14.000 15.000 16.000
Acquisition Time (min)
C7H5NOS
Component RT: 7.2693 -1.56 ppm (-0_2 mDa) Component RT: 7.3525
£ x10 2] £ x10 2]
5 151.0084 5 229.9198
3 14 3 14
(@] O
0.8 0.8
0.6 96.0028 123.0134 0.6
0.4 0.4-
021 510000 08,9792 ‘ 021 75.0102 124.0054 158.9743 194.9500 | "
0 T Hr \‘ T H e Tt ii 0 | 1 [ \H L L H‘ ft
52.0 82.0 91.0 106.0 51.0 63.0 750 87.0 99.0 1450 1 182.0 1" 209.0 I
02] 0 610 690 -0.2 1250, 195.0
0.4+ 0.4+ 160.0
06 " 96.0 123.0 06 c
61 NIST Search | () >:° ] NIST Search
087 Score: 93.6 s 084 Score: 87.0 !
11 2(3H)-Benzothiazolone 151.0 -19 1,3,7-Trichloronaphthalene 2300
12 I I 2 \ A ] I [ ] \ Y I \ 12 \ \ I I \ I I I [ A T I \
50 60 70 80 9 100 110 120 130 140 150 160 60 80 100 120 140 160 180 200 220 240 260
Mass-to-Charge (m/z) Mass-to-Charge (m/z)
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Elucidate structures on C8-H-CI3-N2

low energy El, MS/MS and accurate mass

Step 1: Confirm M Step 2: Confirm fragment ions Step 3: Structure elucidation on candidate
x10 4 x10 4 MS/MS CID 25 eV Sort by Show stuctures for Structure #1 - elucidated: 73.3% ior| Display Fiter
254 ©
g Sort Mass Intensity Weight(%)  No. of candid
6.5 2283345 Al 1 1589743 | 10959.92 24 2
27 229.9195 e 2 154 5508 5580.14 255 1
61  229.9206 [C8 H CI3 N2J+ Scares
[C8 H CI3 N2J+ 231.9177 154 - MFG=100.0 3 1339730 744008 108 1
5.5+ [C8 H CI3 N2J+ ’
158.9744 | | ChemSpider 4 168.5480 37803 87 4
5 11 [C8 CI N2+ < >
45, 61.9792 108.9710 d o [Moeifo_] |[poty100 dM=10pom F.D.5-389 1 2] Of3  Penaly
059 [CHCINJ+ [C5 CINJ+ CBHICINZ3H  Scors=689 C7H8g
4,
0- —— N
3.5 cl
x104 | MS/MS CID @ 35 eV i |
3,
1.75
254 154 158.9743 1049508 CBHOINZ: 146830
2] 233.9147 1.251 (C8 CINZI [C8 H CI2 N2J+ Scores “ a
[C8 H CI3 N2J+ ] . MFG=100.0
151 ]
0.75 61.9791 a ChemSpider:
LN [CHCIN]+ 108.9709 N N
230.9236 232.9206 0.5 S = [More ifo.. | a
054 [C8HCI3N2+ || [c8HCBNZ+ | 234.9175 [C5 CINI+ oS T etk u%
‘ | | [C8 H CI3 N2J+ 0.254 |l |
0 : I : ‘ L L i 0 I A I v ll< 2
230 231 232 233 234 235 60 80 100 120 140 160 180 200 220 240
Counts vs. Mass-to-Charge (m/z) Counts vs. Mass-to-Charge (m/z)
Low energy El (12 eV) C8-H-CI3-N2 turns out to be 2,4,5-Trichloroisophthalonitrile.

That is not NIST. It is in fact a degradation product of Chlorothalonil
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Conclusion
Database and Library

MassHunter
Workstation Software

» An accurate mass library combined with GC/Q-TOF
has been used to successfully screen pesticides and
environmental pollutants in environmental samples.

« The confidence in results is enhanced by RTL
method and excellent mass accuracy.

» Low energy El and accurate mass MS/MS facilitate
untargeted screening and unknowns elucidation.

 Library is scalable to fit the purpose
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Scalable Library to Fit the Purpose
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non-targeted Screening (NIST)

Samples taken from helmet and neck
prior to and post fire

) 4

4 in? area wiped with cotton cloth and IPA

) 4

Extraction of cloth with 10mL DCM twice

v

Evaporation of extract to 1mL
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non-targeted Screening (NIST

Agilent MassHunter Quantitative Analysis (for TOF) - GCQTOF_FireFighters_data_from_Sofia - FF_Helmet.batch.bin
Add-Ins
E] B EI '\_) Quantitate ¥ Clear Results Library Search Results
Calibration v Queue Viewer Library Search Reports v
Open Add Analyze Generate
Batch Samples Batch~ Integrate v Report Edit Report Method Query
Batch Samples Analyze Report
Batch Table - 1%
Sample: # |FF_Helmet_post-1 T W Sample Type: <All= + Compound: < Indeno[1,2,3-cd]pyrene hd > ISTD: @ 1B B |Z |"_i F F ’; l:"
Compound Method FF_Helmet_post-1 Qualifier 1 Results Qualifier 2 Results ~
Name Formula CAS# RT RT Dif Library Match Score Resp. | Mass Accuracy SIN ‘ MI'| Mass Accuracy | SIN ‘MI Mass Accuracy SiN |I\
|  Fluoranthene C16H10 206-44-0 21.360 0.008 95.9 2223857 1.6809 12258 [ 1.1624 9232 [ -1.1801 41.65 [
| Pyrene C16H10 128-00-0 21.873 0.0m 859 2733618 1.6257 = [] 1.1607 =[] -1.3104 4555 [
|  Benz[a]anthracene C18H12 56-55-3 24.759 0.014] 93.7 5093957 2.2607 = [ 23417 =[] 1.8929 55.18 [
| Chrysene ClaH12 218-01-5 24,836 0.011 898 5446631 1.8424 = [] 1.6126 7240 [J 1.0067 45.60 [
| Benzo[b]fluoranthene C20H12 205-99-2 27.146 0.015 89.2 3851180 3.0239 177.28 O 26242 4183 0O 0.9310 2966 [
| Benza[k]flucranthene C20H12 207-08-5% 27.201 0.000] 371 365692 2.7356 5449 O 4.4258 =[] -1.7438 819 [
| Benzofa]pyrene C20H12 50-32-8 27.789 0.005 338 1618137 3.2014 163.83 [0 3.1043 68.83 [ 22843 49.28 [
| ¥ | Indeno[1.2.3-cd]pyrene : C22H12 193-33-5 30.272 0.002 95.6 1951189 29231 109.73 O 2.4840 4550 O 0.6309 13.00 [
|  Dibenz[a.h]anthracene C22H14 53-70-3 30.366 0.008) 50.7 172858 1.9753 3.3 O 1.6523 435 0O 2.6440 207 [
|  Benzo[ghilperylene C22H12 191-24-2 30.947 0.002 96.5 1947733 2.8656 23888 [ 2.1205 67.50 ] 21251 1273 [
< >
Compound Information v L X
et AL AV CORALE S
+ ESM (276.0934) Scan FF_Helmet_post-1.0 64 137 + Deconveluted Scan (30.273 min) FF_Helmet_post-1.0
= «102] 7.524E+005| £ 2 1037 Lib Match Score=95.6
B 121 g 4] 276 0842
'§ 11: 30.232 min. 08+
H D6
EER 04]
2 08q 024 138.0467
s 074 o 2480823 ||
£ 06 0 1 t
05 -02- 1380464
- 044
0.4 06
0.34 D.E
0.24 h '1_
0.1 _1' 2: 276.0934
0 _1 4/ DAPEF PCOL\GCOTOF _FireFighters_dats_from_Sofia\PAH_BFR_FF-study.cdb
3[)|15 JDIZ 30.‘25 30‘.3 JDIJS JDIA ' JE)I.Z 30.‘25 JDI.J JD.IJS 3[)I.4 SID .7|5 16[) 155‘1.“)0 1.l’5 Z[I)D 2£5 2.‘|>D 275 360 32‘5 3.‘|>D
Acquisition Time (min) Acquisition Time (min) Mass-to-Charge (miz)
Processed FF_Helmet_post-1 Indeno[1,2,3-cd]pyrene | 23 Compounds (23 total including ISTDs) AGILENT\kaichen
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Elucidate structures on C12-Br2-F8

low energy El, MS/MS and accurate mass

Step 1: Confirm M*

Step 2: Confirm fragment ions

Step 3: Structure elucidation on candidate

4 5 i ] ]
x10 X101 ' MS/MS CID @ 30 eV Gt # Reference: ~ Sp:": mld“r“f“’ Structure #1 — elucidated: 33.3% ior. Display Fiters
1.6 i Sort Mass Intensity Weight (%) Mo. of candid.

12 453.8243
1.5 ] 295.9874 [C12 Br2 F8]+ V| Ccizers: 74541 ~ 1 295.9870 | 216043.80 57.9 1
] ] * p 2 3559065 | 3846296 1
1.44 455.8216 [C12 Fep+ s
. 08 MFG=100.0/ || < >
134 [C12 Br2 F8]+
0.64 ChemSpider: Penalty=9.0 dM=0.3ppm F.D.5.=100.0 1 lil Of 16
1.24 04 355.9072 - " CI2HZBF72H  Score=74.0
i -4 - Mare Infa...
" 127.0008 245.9905 [C12 BrF7]+ 3 O O ) [Mare Irfo...|
iy 021 [C9 Fl+ [C11Fé]+
0.9+ P FoE
i 5
08 1538038 x10 MS/MS CID @ 45 eV
0.7 . 457.8197 31
[C12 Br2 F8]+ : 295.9870 .
064 [C12 Br2 F8]+ 254 [C12 FaJ+
. C12Br2F8; 158412
051 2 f Scores
0.4 MFG=100.0
1.5 &
0.3 Chem Spider:
456.8250 14 355.9065
0.2 245.9897 453.8232
454.8269 [C12B2 Faj+ 458.8230 145.9964 [C11 Fol+ [C12BrF71*  1c12Br2 Fap+ -
0.14 [C12Br2 F8]+ l [C12 Br2 F8]+ 0.5+ [C9 F2]+ .
.
0 : ‘ : : ‘ —~ A - 0 | | | | | | A
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Counts vs. Mass-to-Charge (m/z)

Low energy EI (12 eV)
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