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EIC: Extracted lon Chromatogram
TICC: Total lon Current Chromatogram
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OVERVIEW

The accidental or fraudulent blending of meat and animal products from
different species is highly relevant for consumers with ethical concerns against
eating species such as horse or pork in particular the Jewish and Muslim
communities. In this work, we present the results from the initial development
of an LC-MS/MS method utilizing SCIEX TripleTOF® 5600 and 4000 QTRAP®
LC/MS/MS systems for the determination of the origin of gelatin used in food
products (candies and gummy bears) and also pharmaceutical capsules.

ax® e
INTRODUCTION
Following the Food Standards Agency (FSA)’'s announcement in January that
horse and pig DNA had been identified in beef products sold by several
supermarket chains, further testing across Europe and beyond has revealed
widespread incidences of such food contamination. This intended adulteration
for financial gain or careless false declaration of meat products is a severe
problem for consumers who have ethical or religious concerns about the
consumption of pork or horse, more specifically the Muslim or Jewish
communities who represent about 23 % of the worldwide population. As the
tolerance level for porcine and equine content in foods is 0 %, for religious

reasons, the limit of detection (LOD) needs to be as low as possible and so the
continued development of more sensitive methods is necessary.'

However, pork based products are not only used as the meat but can also be
found in gelling agents in food (for example in candy, ice cream, and
marshmallows) as well as in the cosmetic and pharmaceutical industry in the
form of gelatin. Gelatin is made from collagen, a protein, which has been
extracted from the skin, bones, and connective tissues of animals such as
cows, chicken, pigs, and fish. After extraction the collagen is partially
hydrolyzed to form the gelatin which is a mixture of peptides and proteins and
is used in the form of sheets, granules or powder.

In the production of gelatin the protein hydrolysis normally occurs with hot
water or under acidic conditions. The gelatin so produced is purified and used
in food manufacturing and this process again may involve elevated
temperatures. Under these conditions species-specific DNA present from the
original animal is often denatured or removed making the use of the
polymerase chain reaction (PCR), often used in species identification, difficult?
4 or impossible.®

An alternative protein-based method, ELISA (enzyme-linked immunosorbent
assay), has also been used for speciation5 but this approach has limitations,
including that it detects only one part of the protein and not multiple protein
markers and so can pose a risk of producing false negatives and positives.

So an LC-MS/MS approach, detecting multiple tryptic peptides as markers for

confirmation offers a more accurate and reliable approach to gelatin speciation
than PCR or ELISA-based techniques. Initial identification of markers was by a
shotgun proteomics approach using the high-resolution and accurate mass

SCIEX TripleTOF® 5600 system.® The method developed in this work uses

the SCIEX 4000 QTRAP® system where multiple reaction monitoring (MRM)
was used to detect markers 'which then automatically trigger the acquisition of

enhanced product ion (EPI) scan to provide additional sequence information to
further identify the peptides and proteins and therefore the gelatin species.

EXPERIMENTAL

Sample Preparation

Each sample (5mg) was dissolved in 600 pL of 50 mM ammonium bicarbonate
buffer (37 °C for 10-15 minutes). This extract was digested using trypsin (50
mM in ammonium bicarbonate buffer) in a trypsin to sample ratio of 1:100.
Digestion took place either overnight at 37°C (10-15 hours) or using a
microwave burst technique where the samples are placed in ice and subject to
5 x 30 sec of microwave digestion, between each microwave burst the sample
was shaken. Once digested the samples were spun (12,000 rpm for 5
minutes). The top supernatant layer (500 yL) was removed carefully, not to
disturb the bottom sediment, and centrifuged again (12,000 rpm for 5 minutes).
The top portion of the supernatant (200 yL) was used for analysis.

LC-MS/MS

Initial identification of species specific peptides, from tryptic digests of porcine
and bovine gelatin, was done by a shotgun proteomics approach using the
high resolution and accurate mass SCIEX TripleTOF® 5600 system coupled to
an Eksigent ekspert™ ultraLC 100-XL system. In these survey experiments a
Phenomenex Aeris wide pore column was used for separation of the peptides
using a 45 minutes gradient at a flow rate of 250 yL/min. An information
dependent acquisition (IDA) method was used to automatically trigger 30 TOF-
MS/MS spectra from the information in the TOF-MS survey scan.

Principle components analysis within the software was then used to identify
species specific markers (Figures 1 and 2).
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Figure 1. MarkerView™ software was used to identify characteristic markers
for gelatin speciation, PCA Scores plot for bovine, porcine and fish (left) and
PCA Loadings showing characteristic markers (right)
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Figure 2. TOF-MS and TOF-MS/MS data of two selected marker compounds
for porcine, TripleTOF® data was used to develop the MRM method

From this information seven markers were identified and the method was
transferred to an SCIEX 4000 QTRAP® system where MRM transitions for
each marker were optimized. In this final screening method samples were
separated on a C18 column using the gradient shown in Table 1 where eluent
A was water and eluent B was acetonitrile with both mobile phases containing
0.1% formic acid. The flow rate was set to 250 pL/min, column oven
temperature to 40°C, and 20 uL of the sample volume was injected.
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MRM conditions for the most intense marker transitions are given in Table 2.
In addition 3 qualifier transitions were monitored for each peptide marker.
MRM transitions were acquired at a dwell time of 20 msec and were used as
IDA triggers to automatically acquire full scan EPI spectra for identification of
the gelatin marker.

Table 1. LC gradient conditions used for Table 2. MRM transitions for the

separation at a flow rate of 250 yL/min  marker peptides of bovine and
porcine gelatin, DP was set to 100 V
for all transitions

Step Time A (%) B (%) Marker Q1 Q3 CE (V)
0 0.0 95.0 5.0 Pork 1 1103.0 850.9 57.5
1 2.0 95.0 5.0 Pork 2 486.2 786.4 26.4
2 12.0 60.0 40.0 Pork 3 9215 1050.6 49.4
3 12,5 10.0 90.0 Pork 4 620.8 618.3 28.3
4 13.0 95.0 5.0 Beef 1 659.3 766.5 34
Beef 2 781.4 991.6 423
Beef3 644.8 9715 373

RESULTS

When burst microwave digestion was compared to the traditional overnight
trypsin digestion results were identical, as this method was quicker this
approach was used for this study. Alkylation and reduction of the proteins was
also not necessary as the disulfide bridges and the secondary structure of the
collagen had already been broken during extraction and purification of the
gelatin.

Trypsin extracts produced from beef and pork samples using this method
were compared (Figure 3) and marker peptides which have different
sequences and generated different MRM and fragmentation patterns could be
produced.

= B =1

MRM in Porcine sample

MRM in Bovine sample
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| EPI of
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Figure 3. Comparison of a tryptic digest of a porcine gelatin (left) and a
bovine (right) gelatin, MRM transitions were used to automatically acquire full
scan EPI spectra for identification of the gelatin marker

Beef gelatin was then spiked with pork gelatin so that levels of contamination
of beef with pork gelatin could be determined and a 1% contamination of
bovine gelatin with porcine gelatin could be easily identified (Figure 4).
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Figure 4. Results of spiking pork gelatin into beef gelatin, porcine markers
were easily detected at 1% contamination

The method was then tested on extracts of gummy bears, fruit and chocolate
candies as well as pharmaceutical capsules used for drug delivery and
examples are shown in Figure 5. Here pork gelatin was detected but with no
trace of bovine gelatin seen in the sweets and in the capsules only bovine
gelatin was detected.
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Figure 5. Results from the analysis of gummy bears, candy and pharmaceutical
capsule for the presence of bovine (left) and porcine (right) markers. These
examples show the presence of pork gelatin in gummy bear

and chocolate candy. In the pharmaceutical capsule only bovine gelatin was
detected.

SUMMARY

In this study, we have identified 7 markers which are either specific for pork or
beef gelatin and highlight the use of LC-MS/MS for gelatin speciation. These
first results have shown that the gelatin ingredient can be extracted and
analyzed in less than 1 hour and a 1% impurity of pork in beef gelatin can be
detected. Further to this, this method can be used to detect the presence of
pork gelatin in processed food such as sweets and also the animal source
gelatin used in pharmaceutical capsules and offers multiple points of
identification previously not available by ELISA analysis.

In the future lower detection limits will be possible with the use of microLC8 and
more sensitive LC-MS/MS systems which mean that gelatin speciation at even
lower levels is possible. This will help alleviate ethical concerns of the source of
gelatin used in food manufacturing and pharmaceutical capsules used to deliver
drugs.

REFERENCES

1 P. J. O'Mahony: ‘Finding horse meat in beef products - a global problem’ QJM
106 (2013) 595-597

2 S. Ghovvati, M. R. Nassiri, S. Z. Mirhoseini, A. H. Moussavi, A. Javadmanesh:
‘Fraud identification in industrial meat products by multiplex PCR assay’ Food
Control 20 (2009) 696-699

3 8. Soares, J. S. Amaral, M. B. Oliveira, . Mafra: ‘A SYBR Green real-time
PCR assay to detect and quantify pork meat in processed poultry meat
products’ Meat Science 94 (2013) 115-120

4'S.R. Murray, R. C. Butler, A. K. Hardcare, G. M. Timmerman-Vaughan: ‘Use
of quantitative real-time PCR to estimate maize endogenous DNA degradation
after cooking and extrusion or in food products’ J Agric Food Chem 55 (2007)
2231-2239

5 F.-C. Chen, Y. H. P. Hsieh: ‘Detection of pork in heat-processed meat
products by monoclonal antibody-based ELISA’ Journal of AOAC International
83 (2000) 79-85

6 Stephen Lock: ‘Can LC-MS/MS Be Used in Horse Meat Detection?’
Application Note SCIEX (2013) # 7580213-01

TRADEMARKSI/LICENSING

For Research Use Only. Not for use in diagnostic procedures.
The trademarks mentioned herein are the property of AB Sciex Pte. Ltd. or their
respective owners. AB Sciex™ is being used under license.

© 2015 AB Sciex.






L C-QTOF-MSE ALV -EW S HT DR

/S&X)

OFHE FEF. X8 HTF?

ABSTRACT

REMAILEES TFOEYMBLEIEOERF ST OEYBELEDEHARICLEY
LS HENEENS,

AR T, EERAH - EERBCBTIRELENAINOMILZBMEL, RVV—ZU T BIUERDEIEN
SHEHEN DMEB(EETESLSMFKEINI-SCIEX X500R QTOF System|Z &2 EM A DFHE T 1=
DTHET %,

EAHTHY . REMN DR

INTRODUCTION

IDA (Information Dependent Acquisition)ifI &5 [EMSEMS/MSE RIBF ICERIG T 5. B RRE. SHERE
BATETHY  LEQRETY U TN BITEFNIEEYNOEREHREREICBIENTEIHDERIVEE
ETHD, BONT—RIE. ERET TSRO EY) RANERANE—S YRR D) —Z U T ORMR SR
W 2/08—FIrRIN ==V T ISRHIELTEY . ZDRFEHRRATIVINIIT OBERLEETHD,

AR TIE, T, EEMREZFAMMZT-SCIEX X500R QTOF System#% AU TIDA% 4T o1z, BBATIZCDEE
EHIZBARENI-SCIEX OS Softwarez AL\, BRAIDEMY RN LHIOTNT S LHHETOE—IDE/TA
VREYIEROKEE LRI RFER. S4T5)(MSIMS)D—HEE B BT T 55—4 VMR EREFIC
EEE{T oz, SOIC. RHMBHD DBAZEELIZ/VE—F IR == TR BBEOTIILTY X LEFEST
YOS L EZDE—YDMSE LUMS/MSDHE AR &ChemSpidert —F D BEIREREITL.

ChemSpiderh RUIHEE EMSIMSED LI LY RIRMICZ OEEEHTE L -,

MATERIALS, METHODS and CONDITIONS

Samples Preparation:

TSAUEF RN

KROEFIESEIC. TS0 Mik- RICEDE FM-TRELT

Mm% KUR (AEHI S DMK R 5H4a0HHD

HIARE

IR - REBIZ0.5mLE AL, 7Hb=FJILBRE /T #%IZQUEChERS
W FvrEEAL. BEYMRSEHME L,

7|.I » o)ﬁ

7“74J|~7-;<|~1:1§H:ém—¥%0>,§ BERRERIIFRL, MRS ICRISHFMLTARL
f=(REBHIRE: 1,5, 10, 50, 100, 500 ng/mL) ,

Figurel SCIEX X500R
QTOF System

LC MS
System : X500R QTOF System (SCIEX)

lonization: ESI (Positive Mode)

System: Nexera2 System (Shimadzu)
Column:L-column ODS 5um, 1.5*150mm
Mobile Phase:
A: 95% 10mM ammonium formate, 5% MeOH
B: 5% 10mM ammonium formate, 95% MeOH

Method: Information Dependent Acquisition
method (IDA)
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Product lon : m/z: 50-1000

CE: 35V, CES 15V,
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Flow Rate: 0.1mL/min,
Column Oven: 40°C

Injection Volume: 10uL
Run Time: 30min
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Figure2 IDA workflow

RESULT-1 Target and Non-target Screening

Target Screening
TSAURTRMELTHB000EMDE—7 YN RREEUTA4TFY (MSIMS) E AL, SN2V T
E/TAVNEVIERDREELRGIALL, RIFFEM. 51735 (MS/MS) DAIEE T—HEEHIELT =,
[Blood]

Tablel msﬁmwﬁml(mn)mwmz(mn):mmﬁzﬁﬁ

compretione | rrmis | fond ;;;J it i ot e e | .."...4 —
Alprazolam CLTHIICING 305,090 0072 1427 150666 L7845 v v v Alprazolam
Paroxetine C1SH0FNO3 330450 0838 BR 1633e7  6.797eS v v v v Paroxetine
G | amocapine CUMISCINIO 314106 0.150 1000 22038 Li7ael v v v v Amoapine
Lidocaine CLEH2ZN2O 235080 0918 379 9.870¢7 11006 v v v v Lidocaine
C1THIONAS 313.148 -0.950 B 11168 6.497e6 v v v v Olanzapine
oy CLHLFNIOZ  JLe09 0804 Bn 11036 14055 v v v v
e ) CUMBCNGS 303471 | -lea fors 30837 asanes v v v v etsm
Diphenhydramine C1PHZING 256.160 -1813 nr 22148 L1747 v v v v Diphenhydramine
CLHUFNIO W49 -0.389 1093 33017 204866 v v v v
COHTCIING 56,015 ~1624 1106 4042¢8  1326e7 v v v v

ABBREVIATION: CE: Collision Energy, CES: Collision Energy Spread, DBS: Dynamic Background
Subtraction,
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Trazodont Cismzzomso 21 0550 B e L v v V| Tazodon
Fluntrzspam CHHIFNIOE N NA A WA NA u u u

B2 [eseoom S T T R P v v v [
Diphenhydramine caNe 25616 05 6L Gashes 1S v v v v Diphenhydramine
F-Aminoflunrzepam | CIGHIENIO | 204118 | -L030 W Gastr | ade o v v V| Haemneumtrasga
Lsmotrigine Cowrcims 256015 -0an W00 Ajmi LT v v v v Lsmotrigine

ZTORR. MK, RED. RMUEBRRDEMA S TR THRESWFEE TEF=(Table 1, 2),
X BEHREITable3s R
Data

b | Sumpeiame

ne a

[ rva 150608, Mg, L1103, HT: 1-ll»—-‘ “
. S
oxe i Tl ows wl  MSIMS
1 f H }» 3 . Gl
- (l i | I |
;) m
- \ &

[
EE En
e e B g D

o o
o s maaowzs o3 cunaton souross wa e w1

Figure3 ﬁﬂll(miﬁ)¢‘0)AIprazoIam0)7Z9El7l~9’7A MS#HLUMS/MS
(W RAE, 7 L—:MS: Eifyy S5 —2 MSIMS: 54T FY)

A TEDARE (R, BRLIALL. RIFHM. 5175 DHERRBLVRT—5 (Y
O%ET S LELVMSEMS/MS) EZ DB/ AF—2 0T T 5 ED LLBA KR ATRE

Non-target Screening

SEFI2DY T ILISEN T, FmMEN M TSA TSV ICHKLLEVD2E—IDMSE KUMS/MS DR R fRHT &
ChemsSpider#&%. ChemSpiderCTevhLI-#EERICEDMSIMSDTZY AV MEH E1T 1=,

Retention| | Formuls
Time || Finder Rests

fournd Found Re Formula
Bdex | prpp | Aen | Height “‘"* L e e Mnm[

EEREDT) 3,608 )9??(1 ) G Lﬂ! 0047 15517 172568 fee) [ crsmrnzor )
(] =] ] : =
P e P T T ] asusmor_(fic| jeen 20 5.1 . b 1128
= P TR 101 [ (2 = A
o s
G0 Commsnme M MS/MS - MSIMS s
N— < e
xyﬂunmazepam mem fem
el +

T W % ¥E W w0
[ MaOnme 00

[ ] [ ==
o e ™ i
)
Y < Structure |, o=, Fragment List Mithme s A FTagment List
Oy | w155 s @ vy [un (@ lom

Wi | @ [wm

I3
e

- (
= 1§
A = (

e[| @ [um

e

uswes o @ jum [@ e
wm | W |
s wn %
s | |

]

ETN CTEE

Mches: ot 8 psks, 00 oty

Tentaive e 1 Teriative

Figure4 fEfI2 (RR) PORM LS OEERIT Figure5 EH2 (R) DR OMEEHT
(m/z 330.09, 13.0min) (m/z 300.08, 13.3min)

ZDFER. 3-Hydroxyflunitrazepamds & UDesmethylflunitrazepam&H# E S =,

RESULT-2 Quantitation

AMLI11EMITONT, MSE;I J:%)ﬁsﬁ@:&f“ﬁ@t’:l_ﬁﬁ ﬁsﬁmﬂﬁaﬁﬁz(n%*mto
[Feoescn Pore—-T-T]

ot e Tt = 4202901, 200509 .1
"

i
»y r=0.99674 g
cndo 183 | e

T srpiitd LCLTO o nguins ) UCILTOG rekloied  USILTTD g e
Pty i) e e S e e
1 s i
- 2 | 2 ]
BK(Solvent) IngimL | sngmL tongm. e | songimL
s - s | y i
- |
3 2 ¥ | ¥ 2 H & = |
HE HE R HE e im™ £ e - |
k) H H k1 31 3 e i k) i
e o e | o | § - - ||
P ™ s | -
- | | | . wm {1 wel ]|
A | WL JA
ERERED IR ;) ERERED L ECRE] ERERE] ERERES
T T i T T T T o T

Figuré #EMHI2 (BR) D Trazodon d5ERAEHT (1~500ng/mL)

BREEITTXTORET 1 ppm ki, MS/IMSIEER FRIETHDIng/MLASIIFTESATS)—4
—FIZKDRATELTRETH o . — YN RN K DAEE (FEE. RGALL., REFFRE. 51735)) 0
ERTRTORETERERLT,

Table3 FERHFER (TOF-MS)

BRERGE % 23
AL (ng/mL) (ug/ml) (ug/ml)
Jik;:3 73 AR DHTRER AINE DHTIER
IAlprazolam 1-250 1-500 0.005| 0.004| 0.005] 0.002
EHIL IAmoxapine 1-500 1-500 12 3.7 50| 10|
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INTRODUCTION

The Wisconsin State Laboratory of Hygiene (WSLH)
Toxicology Section currently uses multiple EMIT, HPLC
(with wavelength detection) and GC based screening
methods to analyze for more than 300 forensically
related drug compounds in over 18,000 medical
examiner and operating while intoxicated samples
each year. These workflows are time and labor
intensive. In addition, the particular drugs used in
newer drug classes, such as synthetic cannabinoids
and other novel psychoactive substances can vary
widely, making their identification and confirmation
difficult. The WSLH would like to investigate the use
of HPLC coupled to QTOF detection for both targeted
and unknown identification of drugs in forensic
screening workflows. The newest iterations of HPLC
and QTOF instruments are sufficiently sensitive and
reliable to achieve these goals (Figure 1).

Injection of diluted sample extracts or direct injection of samples into
SCIEX TripleTOF® LC-MS/MS system

‘ Non - targeted data acquisition ‘

‘ Targeted processing ‘ ‘ Non-targeted processing ‘

Screening, itation, and identification of pl I

targeted compounds based on RT and Identification of unknowns using accurate

accurate mass MS data and MS/MS library mass MS, isotope pattern, adducts, and

searching MS/MS data using formula finding,
automatic  ChemSpider™  search  and
Fragmentation Prediction

Figure 1: Proposed HPLC QTOF sample workflow.
METHODS

Ten blinded whole blood samples with protein
precipitation which were previously analyzed by the EMIT,
HPLC, GC/NPD and GC/MS workflows at the WSLH were
shipped to SCIEX (Redwood City, California) and analyzed
by a Shimadzu Prominence HPLC coupled to a SCIEX
TripleTOF® 5600* LC-MS/MS system with both TOF-IDA-
MS/MS and MS/MSA! with SWATH® acquisition modes in
non-targeted fashion (Figure 3). For HPLC separation, a
10pL aliquot was injected onto a reversed-phase 50x2.1
mm column held at 30°C and separated at 500
mL/minute by a binary mobile phase gradient. Figure 2
summarizes the sample preparation process used and
Figures 4 and 5 list pertinent SCIEX TripleTOF® 5600* LC-
MS/MS instrument parameters for TOF-IDA-MS/MS and
MS/MSA! with SWATH® acquisition modes.

Sample Preparation at WI State Lab:

. Pipette standards and internal standards into tubes.

. Pipette quality control materials and subject samples

. Fill all tubes to 1 mL with blank blood.

. Allow to rest at room temp for 30 minutes (Note:
these were left overnight in the hood).

. Slowly add 2 ml cold acetonitrile (dropwise while

vortexing).

Vortex on multi-tube vortexer for 1 minute.

Centrifuge for 15 minutes at 4750 rpm.

Transfer supernatant to clean centrifuge tube.

Dry down at 15 psi and 50° for 40 minutes, 20 psi and

[P

oo

60° for 10 minutes.

10. Reconstitute with 100 uL 20% MeOH in H20,

11. Vortex, cap and multi-vortex for | minute.

12. Centrifuge for 5 minutes at 4750 rpm.

13. Transfer supernatant to labeled autosampler vials with
inserts.

4. Cap and vortex vials.

Additional Sample Processing at SCIEX.

. Transfer to microcentrifuge tubes.

. Centrifuge at 16,000 x g for 5 minutes.

. Dilute 20 pL clear solution with 180 jL 20% MeOH

in water in autosampler vial

Cap and vortex vials.

Lo —

»

Figure 2: Sample preparation method used for HPLC-QTOF
MS/MS samples.
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Figure 3: SCIEX TripleTOF® 5600* LC-MS/MS
system.

* MS Detection
* DuoSpray™ ion source
* Source/gas parameters
« ISVF: 2500 V (-2500 V for negative mode)
e Cur: 35 psi
* TEM: 600°C (500°C for negative mode)
*GSI: 60
*GS2: 60
* TOF-MS
100 to 1000 m/z; 100 ms scan time; CE: 10; DP:
90
« IDA-MS/MS
* 40 TO 1000 m/z; DP: 90
« IDA: 12 candidate ions scan, each at 30 ms using
CE spread (20 to 50 V)
* Dynamic Background Subtraction™ algorithm

Figure 4: SCIEX TripleTOF® 5600* LC-MS/MS system parameters.
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Figure 5: MS/MSAL with SWATH® acquisition settings

RESULTS

The results of the targeted screening by HPLC-QTOF
MS/MS versus the EMIT, HPLC and GC workflow is
summarized in Figure 6. There were 112 compounds
detected using both methods. Seven compounds
reported by the EMIT, HPLC, GC/NPD and GC/MS
workflow were not reported in the blinded HPLC-QTOF
MS/MS analysis. This is likely due to the difference in
sample preparation procedures used. The WSLH
method extraction procedure uses a double solvent
extraction/cleanup and the samples for the HPLC-QTOF
MS/MS analysis were prepared by a simple protein
precipitation procedure and were further diluted 1:10
prior to analysis. Moreover, the HPLC-QTOF MS/MS
analysis also detected five compounds in higher
confidence with MS/MS matching that were not
detected in the original WSLH screening analysis
methods.
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Figure 6: Results of the targeted screening by HPLC-QTOF
MS/MS versus the EMIT, GC/NPD, HPLC and GC/MS workflows.

Figure 7 shows an example of how MS/MSAYL with
SWATH® acquisition compared to targeted screening by
HPLC-QTOF MS/MS acquisition for compound detection
in one of the submitted blinded samples. Both TOF-IDA-

MS/MS and TOF-MS/MSA!  with SWATH® data
acquisition will provide MS/MS information for
unknown targets. While IDA-MS/MS offers more
selective precursor isolation for MS/MS data

acquisition, the SWATH® acquisition approach makes
sure the MS/MS information will be recorded for
everything all the time. This is of key importance for
surveillance of novel psychoactive substances, such as
synthetic cannabinoids, as new variations of these
compounds are being introduced frequently.

Result Summary comparison: sample 8

TOFMS-IDA-MSMS

v Dot
g

SWATHMSMS information represents precurser ions froma wider
mass windew - lower purity score. (Al "Reverse-fit’, ‘Purily score?)
Figure 7: Comparison of IDA-MS/MS to MS/MSALt with SWATH®
acquisition.

CONCLUSION

In summary, the use of HPLC-QTOF MS/MS shows
great promise for streamlining routine forensic drug
screening workflows, and has the added benefit of
being able to also detect and identify true unknowns
making this a very powerful analysis technique for a
forensic toxicology laboratory.
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