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Pesticide analysis in food 
Elevate your food testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to detect, 
quantify, and confirm pesticides in food extracts using HPLC 
coupled with the X500R QTOF system, powered by SCIEX OS 
Software.. 

Suggested sample preparation conditions based on the QuEChERS 
method (QuEChERS European standard method 15662).

Column Phenomenex Kinetex Biphenyl, 50 x 2.1 
mm, 2.6 um 

Mobile Phase A 5 mM ammonium formate in water 

Mobile Phase B 5 mM ammonium formate in methanol 

Flow rate 0.5 mL/min 

Column temperature 40C 

Injection volume 2 uL 

Gradient profile Time (min) % B 

0 10 

0.5 10 

2.00 30 

9.0 60 

11.0 80 

12.0 95 

15.0 95 

16.0 10 

20.0 10 

Step 1 
• 10g homogenized sample (hydrate with water if needed).

Step 2 
• Add 10mL acetonitrile and internal standard

Step 3 
• Extract with vigorous shaking for 1 minute

Step 4 

• Add QuEChERS salt mix (Phenomenex roQ KS0-8909),
shake vigorously for 1 minute.

Step 5 
• Centrifuge for 10 minutes at 9000 rpm.

Step 6 

• Transfer 1mL supernatent to dSPE tube (Phenomenex
roQ KS0-8916,8913,8914, or 8915 depending on sample
type.

Step 7 
• Shake vigorously for 30 seconds

Step 8 
• Dilute 100µL of extract to 1mL in water for MS analysis
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Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of pesticide 
compounds including molecular 
formula and accurate mass. 

Download a free trial of the 
pesticide high resolution MS/MS 
library, containing 557 
compounds. 

Learn more at sciex.com/X-Pesticides. 

Suggested IDA (Information Dependent Acquisition) conditions for routine food contaminant testing as displayed in SCIEX OS. 

AB Sciex is doing business as SCIEX. 

© 2015 AB Sciex.  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. 

Document number: RUO-MKT-07-2861-A 

http://www.sciex.com/X-Pesticides
http://www.sciex.com/X-Pesticides
http://www.sciex.com/X-Pesticides
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Antibiotic analysis in food 
Elevate your food testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to detect, 
quantify, and confirm antibiotic vet drugs  in tissue extracts using 
HPLC coupled with the X500R QTOF system, powered by 
SCIEX OS Software.. 

Sample prep protocol adopted from: 
Mastovska & Lightfield, J. Chrom. A., 2008, 1202, 118-123 

Column Phenomenex Gemini 3µm C18 110Å 
column, 50 x 2.0mm 

Mobile Phase A 0.1% formic acid in water 

Mobile Phase B 0.1% formic acid in methanol 

Flow rate 0.5 mL/min 

Column temperature 40°C 

Injection volume 10 uL 

Gradient profile Time (min) % B 

0 2 

0.3 2 

7.27 80 

7.37 99 

10.9 99 

11 2 

15 2 

Step 1

• 1g Tissue homogenized with 10mL extraction solvent
(1:5) Water Acetonitrile

Step 2

• Vortex, shake vigorously for 5 minutes, centrifuge
(5000rpm, 5 minutes)

Step 3

• Decant supernatent to 15mL tube & add 500mg C18
sorbent.

Step 4
• Vortex, shake 30 sec, centrifuge (5000rpm, 1 minute).

Step 5

• Collect 5mL aliquot of extract and reduce in volume to
<1mL.

Step 6
• Bring to final volume of 1mL w/water and filter for analysis
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Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of antibiotic 
compounds including molecular 
formula and accurate mass. 

Download a free trial of the 
antibiotic high resolution MS/MS 
library, containing 244 
compounds. 

Learn more at sciex.com/X-Antibiotics. 

Suggested IDA (Information Dependent Acquisition) conditions for routine food contaminant testing as displayed in SCIEX OS. 

AB Sciex is doing business as SCIEX. 

© 2015 AB Sciex.  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. 

Document number: RUO-MKT-07-2858A 

http://www.sciex.com/X-Antibiotics
http://www.sciex.com/X-Antibiotics
http://www.sciex.com/X-Antibiotics
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Mycotoxin analysis in food 
Elevate your food testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to detect, 
quantify, and confirm mycotoxins in food extracts using HPLC 
coupled with the X500R QTOF system, powered by SCIEX OS 
Software. 

Sample prep protocol based : Sulyok M, Krska R, Schumacher R (2010) 
Food Chem 119:408-416 

SCIEX OS can deliver faster method set-up 

Column Phenomenex  Gemini C18, 
150 x 4.6 mm, 5 µm 

Mobile Phase A 5 mM ammonium acetate 
+ 1% acetic acid in water

Mobile Phase B 5 mM ammonium acetate 
+ 1% acetic acid in methanol

Flow rate 1.0 mL/min 

Column temperature 25°C 

Injection volume 5 uL 

Gradient profile Time (min) % B 

0 0 

2 0 

14 100 

18 10 

18.1 0 

20.5 0 

Step 1 

• Add 4mL extraction solvent (79/20/1. V/V/V)
Acetonitrile/Water/Acetic Acid per 1g sample.

Step 2 
• Extract on a rotary shaker for 90 minutes

Step 3 
• Centrifuge.

Step 4 

• Dilute 350µL of extract with 350µL 20/79/1 (v/v/v)
Acetonitrile/Water/Acetice Acid.

Step 5 
• Filter into vial for analysis.
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Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of 
mycotoxin compounds include 
molecular formula and accurate 
mass. 

Download a free trial of the 
mycotoxin high resolution 
MS/MS library, containing 288 
compounds. 

Learn more at sciex.com/X-Mycotoxins.

. 

Suggested IDA (Information Dependent Acquisition) conditions for routine food contaminant testing as displayed in SCIEX OS. 

AB Sciex is doing business as SCIEX. 

© 2015 AB Sciex.  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. 

Document number: RUO-MKT-07-2860-A 

http://www.sciex.com/X-Mycotoxins
http://www.sciex.com/X-Mycotoxins
http://www.sciex.com/X-Mycotoxins
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Pesticide and Potency Testing for the Cannabis Industry 
Elevate your confidence in cannabis testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to detect, 
quantify, and confirm pesticides, mycotoxins, cannabinoids and 
terpenes in plant edible samples using HPLC coupled with the 
X500R QTOF system, powered by SCIEX OS Software. 

SCIEX OS can deliver faster method set-up 

Column Restek Raptor ARC-18 
50 x 2.1mm, 2.7µm 

Mobile Phase A 0.1% formic acid, 5mM ammonium formate 
in water 

Mobile Phase B 0.1% formic acid, 5mM ammonium formate 
in acetonitrile 

Flow rate 0.4 mL/min 

Column temperature 40°C 

Injection volume 5 µL 

Gradient profile Time (min) % B 

0 30 

0.5 30 

4 95 

5 95 

5.1 30 

Step 1
• Weight 0.1g sample

Step 2
• Sonicate in 9mL methanol for 5 minutes

Step 3
• Bring to 10mL final volume

Step 4
• Centrifuge and draw off 1mL for analysis.
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Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of 
applicable compounds including 
molecular formula and accurate 
mass. 

Download a free trial of our      
All in One high resolution MS/MS 
library, containing 2135 
compounds. 

Learn more at sciex.com/X-All.

Suggested IDA (Information Dependent Acquisition) conditions for routine food contaminant testing as displayed in SCIEX OS. 

AB Sciex is doing business as SCIEX. 

© 2015 AB Sciex.  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. 

Document number: RUO-MKT-07-2859 

http://www.sciex.com/X-All
http://www.sciex.com/X-All
http://www.sciex.com/X-All
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Perfect Balance to Elevate your Lab’s Performance

Using the X500R QTOF System and SCIEX OS Software to Identify and Quantify Food Residues 

André Schreiber1, April Quinn-Paquet2, and Jianru Stahl-Zeng3

1SCIEX Concord, Ontario (Canada), 2SCIEX Framingham, Massachusetts (USA), 3SCIEX Darmstadt 
(Germany) 

Overview

Here we present results using a new method to identify and

quantify pesticide residues in food using the SCIEX X500R

QTOF system. Samples were extracted using a QuEChERS

method and analyzed by LC-HR-MS/MS. Limits of quantitation of

10 µg/kg were achieved for every compound after 10x dilution of

the extract to minimize possible matrix effects.

Target compounds were automatically identified by matching

retention time, accurate mass and isotope pattern of the

molecular ion and MS/MS library searching using SCIEX OS

software. In the same data processing step, compounds were

quantified and unknown samples were flagged when a user-

defined reporting level was exceeded.

Introduction

Recent advancements in LC-MS/MS technology, including hybrid

systems like quadrupole-quadrupole Time-of-Flight (QTOF), now

provide the ability to perform targeted and non-targeted

screening in food samples on a routine basis.
3

The SCIEX X500R QTOF system is a robust, high performance

high resolution MS/MS system designed for routine use

providing:

• Sensitivity to easily detect compounds at maximum residue

levels

• Resolving power to remove interference from complex food

matrices

• Linearity to quantify over up to 3 orders of magnitude

• Mass accuracy to identify compounds following regulatory

guidelines

• Confident identification using MS/MS spectra and ion ratios

• Industry leading robustness of Turbo V™ source and Curtain

Gas™ interface

Full scan chromatograms are very rich in information and easily

contain thousands of ions from any residue present in the

sample, including the food matrix itself. Powerful software is

needed to explore the high resolution MS/MS spectra generated

to get answers and results from these complex data.

The SCIEX OS software is a single platform for MS control, data

processing, and reporting and provides:

• Simple software workflows that deliver reliable results

• Simultaneous identification and quantitation

• Quick data review and reporting utilizing customizable

flagging and filtering of results

Experimental

Standards

A standard mix of 200 pesticides was used to prepare serial

dilutions for quantitative analysis.

Sample preparation

EU proficiency test samples and food samples from a local

supermarket were extracted using a QuEChERS procedure

following guideline EN 15662/2007. Sample extracts were diluted

10x to minimize possible matrix effects.

LC Separation

LC separation was performed using a SCIEX ExionLC™ AC

system with a Phenomenex Kinetex Biphenyl 2.6u (50 x 2.1mm)

column and a fast gradient of water and methanol with 5 mM

ammonium formate buffer at a flow rate of 0.5 mL/min (see Table

1 for the gradient profile). The injection volume was 5 µL.
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Table 1. Gradient conditions used for the separation of pesticides

Step Time (min) A (%) B (%)

0 0.0 90 10

1 0.5 90 10

2 2.0 70 30

3 9.0 40 60

4 11.0 20 80

5 12.0 5 95

6 15.0 5 95

7 16.0 90 10

8 20.0 90 10

MS/MS Detection

The SCIEX X500R QTOF system with Turbo V™ source and

Electrospray Ionization (ESI) was used.

Mass calibration was achieved using the integrated calibrant

delivery system (CDS) with the TwinSprayer probe (dual ESI

needle).

High resolution data were acquired using an IDA method

consisting of a TOF-MS survey (100-1000 Da for 100 msec) and

up to 20 dependent MS/MS scans (50-1000 Da for 35 msec).

MS/MS fragmentation was achieved using CE of 35 V with a

collision energy spread (CES) of ±15 V.

Dynamic background subtraction (DBS) was activated for best

MS/MS coverage, and no inclusion list was used to also allow

retrospective unknown identification without the need for a

second injection to acquire MS/MS data.

Data Acquisition and Processing

All data were acquired and processed using SCIEX OS software

version 1.0, which showcases a thoughtfully designed user

interface that is fast to learn and delivers improved lab

productivity.

Results and Discussion

X500R Performance Characteristics

Resolution > 20,000 (at full width half height) and mass accuracy

<5 ppm are often sufficient to separate the analytes of interest

from interfering matrices and, thus, are identified as the set

requirements for compound identification in various guidelines.
1, 2

The X500R QTOF system utilizes N-optics design to maximize

resolution while maintaining benchtop design and a minimized

footprint. Its resolving power increases with mass range

providing ~30000 to 40000 for the typical molecular weight range

of pesticides.

The 4 mm orifice leading into the TOF accelerator delivers

resolution without compromise in sensitivity. The sensitivity of

the X500R QTOF system is comparable to a SCIEX QTRAP
®

5500 system operated in MRM mode, allowing extract dilution to

minimize ion suppression while detecting easily at 10 μg/kg

levels (Figure 1).

Figure 1. Sensitivity and resolution of different pesticides, left: XIC of the 
molecular ion of each compound ± 5 mDa at 1 ng/mL (Emamectin at
10 ng/mL), right: TOF-MS spectrum of molecular ion with achieved
resolution value (average of seven X500R QTOF systems) 

The X500R QTOF system achieves stable mass accuracy of

less than 2 ppm by using a heated TOF configuration, with 6

heater drones throughout the TOF path to maintain mass

accuracy and robustness. In addition, the integrated CDS with

the TwinSprayer probe provides an independent calibrant

delivery path for reliable auto-calibration. The CDS setup

maintains mass accuracy over long periods of time by

automatically calibrating in batch mode (it is recommended to

infuse a calibrant standard every hour or two).
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Furthermore, the X500R QTOF’s mass accuracy is

supplemented by legendary dynamic transmission control and

dynamic background calibration, introduced in 2010 with the

TripleTOF
®
 system and optimized over time.

Figure 2 shows an example of mass accuracy for a selected

pesticide detected over a wide concentration range.

Paclobutrazol was quantified from 0.1 to 1,000 ng/mL with good

linearity (r
2
 = 0.9993). Excellent mass accuracy was achieved

(-0.2 to 0.91 ppm) at all levels, even at the highest concentration

of 10,000 ng/mL which was above the upper limit of quantitation

for this analyte.

Figure 2. Detection of Paclobutrazol from 0.1 to 10,000 ng/mL with good
linearity (0.1 to 1,000 ng/mL) and mass errors of < 1 ppm even at the
highest concentration above the upper limit of quantitation 

Despite the high selectivity of high resolution MS detection, there

is a risk of false positive findings due to interfering isomers and

matrix signals. As a result food testing guidelines require the

detection of the “molecular ion” and “at least one fragment ion”,

and for “a higher degree of confidence in identification, further

evidence may be gained from additional mass spectrometric

information. For example, evaluation of full scan spectra, isotope

pattern, adduct ions, additional accurate mass fragment ions…

(in MS/MS)”.
2

The example shown in Figure 3 highlights the need of fragment

ion detection to confidently differentiate between isomers.

The pesticides Prometon and Terbumeton have identical

molecular formulae (C10H19N5O) and as a result the identical

molecular ion and isotope pattern. The retention time difference

of less than 0.1 min, due to highly similar structures, is not

sufficient to differentiate both pesticides.

Figure 3. Confident identification of isomers Prometon and Terbumeton
using characteristic MS/MS fragment ions and MS/MS library searching

However, the two compounds have unique and characteristic

fragment ions, C7H14N5O
+
 and C6H12N5O

+
, respectively, which

can be used for identification. Molecular and fragment ions have

been measured with good mass accuracy of < 5 ppm and less <

1 mDa, respectively.

Processing Workflow for Targeted Identification and

Quantitation in SCIEX OS Software

Extracted Ion Chromatograms (XIC) of all target analytes are

generated based on user input (chemical formula and expected

retention time). MS and MS/MS information is automatically

evaluated if an XIC signal is detected and compounds are

identified by matching retention time, accurate mass and isotope

pattern of the molecular ion and MS/MS library searching.

Qualitative rules are defined in the processing method and can

be used for results review and filtering (Figures 4a and b).

Figure 4a. Method editor in SCIEX OS software, user input for target
compounds including chemical formula to calculate precursor ion mass
and expected retention time 
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Figure 4b. Method editor in SCIEX OS software, user input for qualitative 
rules (traffic lights) to enable easy results review and filtering 

In the same data processing step standard calibration lines are

generated to automatically calculate concentrations in unknown

samples (Figure 2).

Results of EU Proficiency Test Samples

Two samples of an EU proficiency test for pesticides and fruits

and vegetables were extracted and analyzed for pesticides.

Results are listed in Table 2. Retention time errors were less

than 0.1 min and mass errors were between -1.20 and 1.17 ppm

and were well below the required 5 ppm (SANTE/11945/2015).

Concentrations were assigned for pesticides present in the

SCIEX iDQuant™ standards kit for pesticide analysis.

Table 2. Pesticides identified and quantified in two EU proficiency test
(EUPT) samples based on matching retention time (RT), accurate mass
and isotope pattern and MS/MS library searching 

Pesticide 
RT error

(min) 

Mass 
error
(ppm) 

Isotope
ratio
error

MS/MS
FIT (%)

Conc.
(µg/kg) 

EUPT 1 

Acetamiprid 0.00 0.09 2.2 100.0 449

Acrinathrin 0.00 0.61 1.0 98.9 -

Buprofezin 0.01 0.32 1.1 100.0 204

Chlorpyrifos 0.00 -0.78 3.3 95.2 -

Cypermethrin 0.01 -0.27 4.9 99.2 -

Cyprodinil 0.01 -0.17 1.1 100.0 374

Diazinon 0.00 -0.20 1.7 100.0 -

Difenoconazole 0.00 0.22 1.8 100.0 1092

Fenamiphos 0.00 -1.74 1.3 99.9 -

Fenamiphos-sulfone 0.00 -0.26 1.7 100.0 -

Fenamiphos-sulfoxide 0.00 -0.94 1.3 97.1 -

Fenhexamid 0.02 0.16 0.6 100.0 871

Fludioxonil (-) 0.01 -0.69 0.8 99.6 236

lambda-Cyhalothrin 0.00 0.42 2.4 99.0 -

Methoxyfenozide 0.02 0.63 12.2 100.0 94.0

Pirimicarb 0.02 -0.37 0.3 100.0 478

Pyridaben 0.01 0.41 3.1 100.0 1063

Spinosyn A 0.01 -0.24 3.3 100.0 366

Spinosyn D 0.01 1.17 13.3 N/A 57.4

Tetraconazole 0.01 -0.36 9.3 100.0 111
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Table 2. cont. (sample 2) 

Pesticide 
RT error

(min) 

Mass 
error
(ppm) 

Isotope
ratio
error

MS/MS
FIT (%)

Conc.
(µg/kg) 

EUPT 2 

Atrazine 0.00 0.12 7.3 100.0

Cadusafos 0.00 -1.20 2.3 99.2

Carbetamide 0.02 -1.02 16.3 100.0

Demeton-S-methyl-
sulfone 0.00 0.21 0.4 99.7

Ethoprophos 0.00 -0.47 1.7 98.7

Fenpropidin 0.00 -0.34 2.2 100.0

Fipronil (-) 0.00 0.20 7.3 100.0

Flubendiamide (-) 0.00 0.11 8.9 0.0

Fluometuron 0.01 -0.03 0.9 99.9

Fuberidazole 0.02 -0.56 1.3 99.7

Furathiocarb 0.01 -0.31 2.3 100.0

Metosulam 0.00 -0.42 1.7 100.0

Prosulfocarb 0.00 -0.54 1.2 100.0

Secbumeton 0.00 0.06 1.6 100.0

Spiromesifen 0.01 -0.84 5.9 99.0

(-): identified in negative polarity 

Figures 5a and 5b show screenshots of the result table used for

pesticide identification in proficiency test samples.

Figure 5a. Pesticides identified in proficiency test sample 1 in positive
polarity based on matching retention time, accurate mass, isotope pattern 
and MS/MS library searching (note: Fludioxonil was identified in negative
polarity)

Figure 5b. Pesticides identified in proficiency test sample 2 in positive
polarity based on matching retention time, accurate mass, isotope pattern 
and MS/MS library searching (note: Fipronil and Flubendiamide were
identified in negative polarity)

No false positive results were reported. MS/MS data and mass

spectral library searching were crucial to differentiate and

correctly identify structural isomers. Library searching results

were reported as FIT and in all cases were above 90%.

The pesticide Flubendiamide was not present in our MS/MS

libraries. Here the built-in ‘Fragments Tool’ of SCIEX OS was

used to compare the structure of the suspected compound with

the high resolution MS/MS spectrum. All measured fragment

ions matched the theoretical fragmentation pathway, resulting in

a tentative identification of Flubendiamide.

Figure 6. Tentative identification of Flubendiamide based on a 
comparison of the HR-MS/MS spectrum with the theoretical
fragmentation pathway
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Results of Store-bought Samples

Fruit and vegetable samples obtained from a local supermarket

were extracted and tested for pesticide residues. Results above

10 µg/kg are listed in Table 3.

Table 3. Pesticides identified and quantified in store-bought fruit and 
vegetable samples based on matching retention time (RT), accurate
mass and isotope pattern and MS/MS library searching 

Sample / Pesticide 
RT error

(min) 

Mass 
error
(ppm) 

Isotope
ratio
error

MS/MS
FIT (%)

Conc.
(µg/kg) 

Banana 

Buprofezin 0.01 0.32 3.5 100.0 341

Imazalil 0.02 0.79 15.1 91.5 565

Thiabendazole 0.01 -1.51 13.9 97.6 444

Blueberry n.d.

Carrot n.d.

Grapes 

Boscalid 0.01 -0.80 8.8 97.2 115

Buprofezin 0.01 0.22 7.3 99.6 17.3

Cyprodinil 0.01 -0.87 3.3 94.8 412

Imidacloprid 0.01 -0.58 14.6 96.1 82.5

Pyraclostrobin 0.00 -1.31 4.8 100.0 46.7

Lemon 

Imazalil 0.02 0.74 7.3 94.7 1080

Pyrimethanil 0.01 -0.77 1.0 99.2 164

Pyriproxyfen 0.01 0.43 11.4 95.3 31.6

Organic banana 

Spinosyn D 0.00 2.33 19.8 100.0 12.6

Organic strawberry 

Spinosyn A 0.01 0.55 9.1 100.0 13.9

Spinosyn D 0.01 1.63 6.0 99.4 33.3

Spinach n.d.

Strawberry 

Acetamiprid 0.08 -0.35 6.5 98.7 19.2

Table 3. cont.

Boscalid 0.00 -0.49 4.9 99.3 161

Myclobutanil 0.00 -0.31 13.9 100.0 85.0

Pyraclostrobin 0.00 1.33 16.3 99.0 40.5

Pyrimethanil 0.00 0.32 4.7 97.3 391

Tomato (n.d.) n.d.

n.d.: no pesticide detected 

Summary

A new method to identify and quantify pesticide residues in food

samples was developed using the SCIEX X500R QTOF system.

Qualitative and quantitative data processing was performed in

SCIEX OS software.

The method was successfully applied to EU proficiency test

samples and store-bought fruit and vegetable samples. Samples

were extracted using a QuEChERS procedure and analyzed

using LC-HR-MS/MS. Limits of quantitation of 10 µg/kg were

achieved for all compounds after 10x dilution the extracts to

minimize possible matrix effects.

Pesticides were automatically identified by matching retention

time, accurate mass and isotope pattern of the molecular ion and

MS/MS library searching using SCIEX OS software. In the same

data processing step compounds were quantified and unknown

samples were flagged when a user-defined reporting level was

exceeded.

Acknowledgement

The authors thank Amadeo Fernandez-Alba (EURL) Almeria,

Spain for providing EUPT samples.

References

1  
EU Commission Decision ‘concerning the performance of

analytical methods and the interpretation of results’

#2002/657/EC
2
  EU Commission Guidance Document: ‘on analytical quality

control and method validation procedures for pesticides

residues analysis in food and feed’ #SANTE/11945/2015
3
  André Schreiber et al.: ‘Using the X500R QTOF System and

SCIEX OS Software to Quickly Identify Unknowns in Food

Samples’ Application Note SCIEX (2016) # RUO-MKT-02-

3761-A

http://www.sciex.com
http://www.sciex.com/offices


p 1

Perfect Balance to Elevate your Lab’s Performance

Using the X500R QTOF System and SCIEX OS Software to Quickly Identify Unknowns in Food Samples 
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Overview

Here we present results using a new method to identify

unexpected chemical residues and contaminants in food using

the SCIEX X500R QTOF system. Samples were extracted using

a QuEChERS method and analyzed by LC-HR-MS/MS.

Unknown compounds were automatically identified by using a

non-target peak finding algorithm followed by sample-control-

comparison to separate matrix and sample specific signals from

true contaminations. TOF-MS and MS/MS data for ions of

interest were automatically processed using formula finding and

searched against mass spectral libraries and online databases,

such as ChemSpider, for identification. The SCIEX OS software

offers an easy to use and intuitive workflow to tentatively identify

unexpected chemicals in food.

Introduction

Hybrid LC-MS/MS systems like quadrupole-quadrupole Time-of-

Flight (QTOF) provide the ability to perform targeted and non-

targeted screening in food samples on a routine basis.

The SCIEX X500R QTOF system is a robust, high performance

high resolution MS/MS system designed for routine use

providing:

• Sensitivity to easily detect compounds at relevant

concentrations

• Resolving power to remove interference from complex food

matrices

• Linearity over up to 3 orders of magnitude to identify

compounds at different concentration levels

• Mass accuracy to identify compounds following regulatory

guidelines

• Confident identification using MS/MS spectra and ion ratios

• Industry leading robustness of Turbo V™ source and Curtain

Gas™ interface

Full scan chromatograms are very rich in information and easily

contain thousands of ions from any chemical present in the

sample, including the food matrix itself. Powerful software is

needed to explore the high resolution MS/MS spectra generated

to get answers and results from these complex data.

The SCIEX OS software is a single platform for MS control, data

processing and reporting, and provides:

• Simple software workflows that deliver reliable results

• Automated identification of unknowns

• Quick data review and reporting utilizing customizable

flagging and filtering of results

Experimental

Sample preparation

Food samples from a local supermarket were extracted using a

QuEChERS procedure following guideline EN 15662/2007.

Sample extracts were diluted 10x to minimize possible matrix

effects.

LC Separation

LC separation was performed using a SCIEX ExionLC™ AC

system with a Phenomenex Kinetex Biphenyl 2.6u (50 x 2.1mm)

column and a fast gradient of water and methanol with 5 mM

ammonium formate buffer at a flow rate of 0.5 mL/min (see Table

1 for the gradient profile).

The injection volume was 5 µL.
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Table 1. Gradient conditions used for unknown screening 

Step Time (min) A (%) B (%) 

0 0.0 90 10 

1 0.5 90 10 

2 2.0 70 30 

3 9.0 40 60 

4 11.0 20 80 

5 12.0 5 95 

6 15.0 5 95 

7 16.0 90 10 

8 20.0 90 10 

 

MS/MS Detection 

The SCIEX X500R QTOF system with Turbo V™ source and 

Electrospray Ionization (ESI) was used. 

Mass calibration was achieved using the integrated calibrant 

delivery system (CDS) with the TwinSprayer probe (dual ESI 

needle). 

High resolution data were acquired using an IDA method 

consisting of a TOF-MS survey (100-1000 Da for 100 msec) and 

up to 20 dependent MS/MS scans (50-1000 Da for 35 msec). 

MS/MS fragmentation was achieved using CE of 35 V with a 

collision energy spread (CES) of ±15 V. 

Dynamic background subtraction (DBS) was activated for best 

MS/MS coverage, and no inclusion list was used to also allow 

retrospective unknown identification without the need for a 

second injection to acquire MS/MS data. 

Data Acquisition and Processing 

All data were acquired and processed using SCIEX OS software 

version 1.0, which showcases a thoughtfully designed user 

interface that is fast to learn and delivers improved lab 

productivity. 

Results and Discussion 

X500R Performance Characteristics 

Resolution > 20,000 (at full width half height) and mass accuracy 

<5 ppm are often sufficient to separate the analytes of interest 

from interfering matrices and, thus, are identified as the set 

requirements for compound identification in various guidelines.
1, 2

 

The X500R QTOF system utilizes N-optics design to maximize 

resolution while maintaining benchtop design and a minimized 

footprint (Figure 1). Its resolving power increases with mass 

range providing ~30000 to 40000 for the typical molecular weight 

range of pesticides.
3
 

The 4 mm orifice leading into the TOF accelerator delivers 

resolution without compromise in sensitivity. The sensitivity of 

the X500R QTOF system is comparable to a SCIEX QTRAP
®
 

5500 system operated in MRM mode, allowing extract dilution to 

minimize ion suppression while detecting easily at 10 μg/kg 

levels.
3
 

 

Figure 1. N-optics design of the X500R QTOF system to maximize 
resolution while maintaining benchtop design and a minimized footprint, 6 
heater drones are integrated into the TOF path to maintain mass 
accuracy and robustness 

 

The X500R QTOF system achieves stable mass accuracy of 

less than 2 ppm by using a heated TOF configuration, with 6 

heater drones throughout the TOF path to maintain mass 

accuracy and robustness. In addition, the integrated CDS with 

the TwinSprayer probe provides an independent calibrant 
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delivery path for reliable auto-calibration. The CDS setup 

maintains mass accuracy over long periods of time by 

automatically calibrating in batch mode (it is recommended to 

infuse a calibrant standard every hour or two). 

Furthermore, the X500R QTOF’s mass accuracy is 

supplemented by legendary dynamic transmission control and 

dynamic background calibration, introduced in 2010 with the 

TripleTOF
®
 system and optimized over time. 

While accurate mass measurement of the molecular ion is 

important for empirical formula finding, this is not the only 

information available. Combining all available accurate mass MS 

and MS/MS information is crucial to minimize the list of potential 

formulae. Figures 2, 3 and Table 2 illustrate that the number of 

formulae can be reduced from over 200 to a single match by not 

only using the accurate mass of the molecular ion but also 

including the isotope pattern and MS/MS matching in the 

formula-finding algorithm. 

Using the combined scoring of MS and MS/MS matches, SCIEX 

OS lists the most likely chemical formula at the top of results 

table. Also, SCIEX OS downloads a ChemSpider hit count for 

each calculated formula which further assists in identifying the 

correct result (Figure 2). 

 

Figure 2. TOF-MS and MS/MS spectra used for empirical formula finding,  
results are ranked by a combined score using MS and MS/MS 
information, and when combined with the ChemSpider hit count, can be 
used to quickly find the correct match 

 

 

Figure 3. Number of matching molecular formulae depending on the 
information and mass accuracy used for empirical formula finding 
(elements allowed C49H75Br3Cl5F3I3N10O10PS3) 

 

Table 2. Ranking of matching formulae using MS and MS/MS 
information collected for Trifloxystrobin, the MS rank combines mass 
accuracy and isotope pattern matching and the MS/MS rank combines 
mass accuracy and number of ions (n) 

Hit Formula MS Rank ppm 
MS/MS 
Rank 

ppm 
(n=11) 

1 C20H19F3N2O4 2 0.3 2 2.0 

2 C21H15F3N6 9 -2.9 4 3.0 

3 C18H16N8O4 4 0.9 6 4.8 

4 C15H17FN8O5 11 -1.9 5 4.8 

5 C16H13FN12O 7 -5.2 10 9.0 

6 C14H20F3N6O3P 22 2.8 1 2.0 

7 C16H21N6O5P 7 -3.1 11 9.4 

8 C23H18F2N2O3 9 3.1 14 9.4 

9 C21H23F2O4P 1 -0.9 24 22.1 

10 C19H21FN2O7 16 -8.4 12 9.4 

 

In addition to more efficient formula finding, MS/MS spectra are 

also needed for structural elucidation. Without MS/MS spectra it 

is impossible to conclude a correct structure from a molecular 

formula alone. 

The example shown in Figure 4 highlights the need of fragment 

ion detection to confidently differentiate between isomers 

Prometon and Terbumeton. 

 



 

p 4 

Figure 4. Confident identification of isomers Prometon and Terbumeton 
using characteristic MS/MS fragment ions and MS/MS library searching 

 

Processing Workflow for Unknown Identification in SCIEX 

OS Software 

Extracted Ion Chromatograms (XIC) are generated using a non-

target peak finding algorithm. No masses or retention times are 

provided to find chromatographic features. Sample-control-

comparison is used to separate matrix and sample-specific 

signals from true contaminations. 

High resolution TOF-MS and MS/MS data of ions of interest are 

automatically processed using: 

• MS/MS library searching to identify compounds already 

present in existing libraries 

• Empirical formula finding based on TOF-MS and MS/MS 

• ChemSpider searching 

• Comparison of structures retrieved from ChemSpider against 

the acquired HR-MS/MS spectra 

The method editor in SCIEX OS software to setup parameters 

and criteria for unknown identification is shown in Figure 5a-c. 

 

Figure 5a. Method editor in SCIEX OS software for unknown 
identification, selection of sample and control-sample for non-target peak 
finding  

 

Figure 5b. Method editor in SCIEX OS software for unknown 
identification, configuration of library search parameters 

 

Figure 5b. Method editor in SCIEX OS software for unknown 
identification, configuration of formula finding options 

 

SCIEX offers true HR-MS/MS spectral libraries for over 2500 

compounds, including pesticides, veterinary drugs, toxins, 

fluorochemicals, pharmaceuticals, and illicit drugs.  

Results of Unknown Identification 

Two samples of bell pepper, including an organic pepper, were 

extracted and analyzed using the developed LC-HR-MS/MS 

method in positive and negative polarity. Both samples were 

processed using the described non-target workflow. 

A total of 2358 (positive polarity) and 1563 (negative polarity) 

chromatographic features were identified using the non-target 

peak finding algorithm. Less than 50 features were found to be 

characteristic for the contaminated bell pepper after sample-

control-comparison using an area ratio of 10. 

Results can be sorted and filtered for easy data review after 

performing sample-control-comparison. Library searching and 

formula finding results and scores are listed in the result table. 

More details and a visual display of XIC, TOF-MS and MS/MS 

for both samples can be found in peak review (Figure 6). 
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Figure 6. Results display after non-target screening, library searching 
and formula finding results are displayed in the table (top) and 
chromatograms and spectra with result details can be reviewed (bottom) 

 

Formula finding results are displayed below the TOF-MS 

spectrum in the peak review window. Results are automatically 

ranked by mass accuracy (MS and MS/MS) and the matching of 

the isotope pattern. In addition the ChemSpider hit count is listed 

to quickly identify the correct match. The formulae can be 

searched against ChemSpider. Structural information from 

ChemSpider will be automatically compared against the acquired 

MS/MS spectrum to provide feedback for a quick identification. 

Examples of tentatively identified pesticides in the bell pepper 

sample are shown in Figures 7, 8 and 9.  

 

Figure 7a. Review of XIC of m/z 239.150 at RT 5.3 min and spectra with 
a found formula of C11H18N4O2 

 

 

 

Figure 7b. The ChemSpider search and automatic elucidation of the 
MS/MS spectrum led to the tentative identification of Pirimicarb (top) and 
also of its metabolite Desmethyl-pirimicarb (bottom), both compounds 
were confirmed by MS/MS library searching 

 

Figure 8a. Review of XIC of m/z 226.134 at RT 8.2 min and spectra with 
a found formula of C14H15N3, although ranked second based on mass 
accuracy the high ChemSpider hit count revealed the correct match 
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Figure 8b. The ChemSpider search and automatic elucidation of the 
MS/MS spectrum led to the tentative identification of Cyprodinil, this 
compound was confirmed by MS/MS library searching 

 

Figure 9a. Results display after non-target screening of the negative 
polarity data, review of XIC of m/z 367.203 at RT 6.7 min and spectra 
with a found formula of C22H28N2O3 

 

Figure 9b. The ChemSpider search and automatic elucidation of the 
MS/MS spectrum led to the tentative identification of Methoxyfenozide 

 

Summary 

A new method to identify unexpected chemical residues and 

contaminants in food samples was developed using the SCIEX 

X500R QTOF system. Store-bought food samples were 

extracted using a QuEChERS procedure and analyzed by LC-

HR-MS/MS.  

Data processing was performed in SCIEX OS software. The 

processing workflow consists of peak finding using a non-target 

algorithm (no masses or retention times were provided to find 

chromatographic features). Automatic sample-control-

comparison was used to separate matrix and sample specific 

signals from true contaminations. In a final step, tools such as 

empirical formula finding, MS/MS library searching and online 

database searching was used for identification. 

The method was successfully applied to tentatively identify 

pesticide residues in vegetable samples. 
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X500R QTOF WATER TESTING
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Pesticide analysis in water 
Elevate your environmental testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to detect, 
quantify, and confirm pesticides in water samples using HPLC 
coupled with the X500R QTOF system, powered by SCIEX OS 
Software. 

SCIEX OS can deliver faster method set-up 

SCIEX OS delivers enhanced data exploration of your acquired TOF 
MS and TOF MS/MS data 

Column Phenomenex Kinetex Biphenyl, 
100 x 2.1 mm, 2.6 um 

Mobile Phase A 5 mM ammonium formate in water 

Mobile Phase B 5 mM ammonium formate in methanol 

Flow rate 0.5 mL/min 

Column temperature 30C 

Injection volume 100 uL 

Gradient profile Time (min) % B 

0 0 

10 90 

13 90 

13.1 10 

15 10 

Step 1
• Direct aqueous injection
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Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of 
pesticides compounds including 
molecular formula and accurate 
mass. 

Download a free trial of the 
pesticide high resolution MS/MS 
library, containing 557 
compounds. 

Learn more at sciex.com/X-Pesticides 

Suggested IDA (Information Dependent Acquisition) conditions for routine environmental testing as displayed in SCIEX OS. 

AB Sciex is doing business as SCIEX. 

© 2015 AB Sciex.  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. 

Document number: RUO-MKT-07-2863-A 
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PPCP analysis in water 
Elevate your environmental testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to detect, 
quantify, and confirm pharmaceuticals and personal care 
products in water samples using HPLC coupled with the X500R 
QTOF system, powered by SCIEX OS Software. 

SCIEX OS can deliver faster method set-up 

SCIEX OS delivers enhanced data exploration of your acquired TOF 
MS and TOF MS/MS data 

Column Phenomenex Kinetex Biphenyl, 
100 x 2.1 mm, 2.6 µm column 

Mobile Phase A 0.1% formic acid in water 

Mobile Phase B 0.1% formic acid in methanol 

Flow rate 0.6 mL/min 

Column temperature 30C 

Injection volume 100 uL 

Gradient profile Time (min) % B 

0 2 

1 2 

7 65 

7.1 100 

9 100 

9.1 2 

12 2 

Step 1
• Direct aqueous injection
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Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of PPCP 
compounds including molecular 
formula and accurate mass. 

Download a free trial of our All in 
One high resolution MS/MS 
library, containing 2135 
compounds. 

Learn more at sciex.com/X-All in One.

Suggested IDA (Information Dependent Acquisition) conditions for routine environmental testing as displayed in SCIEX OS. 

AB Sciex is doing business as SCIEX. 

© 2015 AB Sciex.  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. 

Document number: RUO-MKT-07-2864-A 
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Illicit drugs analysis in water 
Elevate your environmental testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to detect, 
quantify, and confirm illicit drugs in water samples using HPLC 
coupled with the X500R QTOF system, powered by SCIEX OS 
Software. 

SCIEX OS can deliver faster method set-up 

SCIEX OS delivers enhanced data exploration of your acquired TOF 
MS and TOF MS/MS data 

Column Phenomenex Kinetex C18,  
100 x 4.6 mm, 5 um column 

Mobile Phase A 0.1% formic acid in water + 2mM 
ammonium formate 

Mobile Phase B Acetonitrile 

Flow rate 0.9 mL/min 

Column temperature 30C 

Injection volume 100 uL 

Gradient profile Time (min) % B 

0 2 

1 2 

7 65 

7.1 100 

9 100 

9.1 2 

12 2 

Step 1

• Samples acidified to pH 2 using HCL and stored in the
dark at 4 C until required

Step 2
• Transfer 1mL of sample into an analytical vial
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Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of illicit 
drug compounds including 
molecular formula and accurate 
mass. 

Download a free trial of our     
All in One high resolution MS/MS 
library, containing 2135 
compounds. 

Learn more at sciex.com/X-All. 

Suggested IDA (Information Dependent Acquisition) conditions for routine environmental testing as displayed in SCIEX OS. 

AB Sciex is doing business as SCIEX. 

© 2015 AB Sciex.  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. 

Document number: RUO-MKT-07-2862-A 
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Forensic Identification and Quantification Workflows 
a Revolutionary Designed QTOF 

SCIEX X500

71 Four Valley Drive, Concord, Ontario, L4K 4V8 Canada.

The SCIEX X500R QTOF 
complete workflow from the fully integrated SCIEX ExionLC
Systems to the freshly designed 
interface for simultaneous identification and quantification 
workflows

SCIEX X500

The new benchtop 
revolutionary N geometry TOF designed flight path 
engineered for simplicity, service accessibility and minimized 
footprint. 
effective flight path length for ions 
a smaller overall foot print. 
extra mirror in the TOF chamber without a loss in transmission
(Figure 2)
simple heated TOF vacuum chamber design. This consists of 6 
discreet heater drones maintai
temperature, insulating
(Figure 2).  

Figure 1: The 
X500R QTOF

Quantification Workflows 
esigned QTOF 

SCIEX X500R QTOF 

71 Four Valley Drive, Concord, Ontario, L4K 4V8 Canada.

SCIEX X500R QTOF 
complete workflow from the fully integrated SCIEX ExionLC
Systems to the freshly designed 
interface for simultaneous identification and quantification 
workflows (Figure 1.)

SCIEX X500R

new benchtop 
revolutionary N geometry TOF designed flight path 
engineered for simplicity, service accessibility and minimized 
footprint. N TOF geometry
effective flight path length for ions 

smaller overall foot print. 
extra mirror in the TOF chamber without a loss in transmission
(Figure 2). To maintain stable mass accuracy the system uses a 
simple heated TOF vacuum chamber design. This consists of 6 
discreet heater drones maintai
temperature, insulating
(Figure 2).

The SCIEX ExionLC™ AC HPLC system
QTOF System (middle)
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Quantification Workflows 
esigned QTOF 

QTOF System

71 Four Valley Drive, Concord, Ontario, L4K 4V8 Canada.

SCIEX X500R QTOF 
complete workflow from the fully integrated SCIEX ExionLC
Systems to the freshly designed 
interface for simultaneous identification and quantification 

(Figure 1.)

R QTOF System

new benchtop SCIEX X500
revolutionary N geometry TOF designed flight path 
engineered for simplicity, service accessibility and minimized 

N TOF geometry, v
effective flight path length for ions 

smaller overall foot print. This has been a
extra mirror in the TOF chamber without a loss in transmission

maintain stable mass accuracy the system uses a 
simple heated TOF vacuum chamber design. This consists of 6 
discreet heater drones maintai
temperature, insulating against ambient temperature changes 

SCIEX ExionLC™ AC HPLC system
System (middle) and

Document number: RUO

Quantification Workflows 
esigned QTOF and

System 

71 Four Valley Drive, Concord, Ontario, L4K 4V8 Canada.

SCIEX X500R QTOF mass spectrometer is part of a 
complete workflow from the fully integrated SCIEX ExionLC
Systems to the freshly designed SCIEX OS software;
interface for simultaneous identification and quantification 

QTOF System

SCIEX X500R
revolutionary N geometry TOF designed flight path 
engineered for simplicity, service accessibility and minimized 

versus V geometry
effective flight path length for ions and therefore 

This has been a
extra mirror in the TOF chamber without a loss in transmission

maintain stable mass accuracy the system uses a 
simple heated TOF vacuum chamber design. This consists of 6 
discreet heater drones maintaining a constant TOF c

against ambient temperature changes 

SCIEX ExionLC™ AC HPLC system
and SCIEX OS Software

Document number: RUO-

Quantification Workflows 
and SCIEX 

71 Four Valley Drive, Concord, Ontario, L4K 4V8 Canada.

mass spectrometer is part of a 
complete workflow from the fully integrated SCIEX ExionLC

SCIEX OS software;
interface for simultaneous identification and quantification 

QTOF System

R QTOF 
revolutionary N geometry TOF designed flight path 
engineered for simplicity, service accessibility and minimized 

V geometry, gives the s
therefore resolution,

This has been accompli
extra mirror in the TOF chamber without a loss in transmission

maintain stable mass accuracy the system uses a 
simple heated TOF vacuum chamber design. This consists of 6 

a constant TOF c
against ambient temperature changes 

SCIEX ExionLC™ AC HPLC system (left)
SCIEX OS Software

-MKT-02-3786

Quantification Workflows 
SCIEX 

71 Four Valley Drive, Concord, Ontario, L4K 4V8 Canada.

mass spectrometer is part of a 
complete workflow from the fully integrated SCIEX ExionLC

SCIEX OS software; a new
interface for simultaneous identification and quantification 

QTOF System 
revolutionary N geometry TOF designed flight path has been 
engineered for simplicity, service accessibility and minimized 

gives the s
resolution, but 

ccomplished with an 
extra mirror in the TOF chamber without a loss in transmission

maintain stable mass accuracy the system uses a 
simple heated TOF vacuum chamber design. This consists of 6 

a constant TOF chamber
against ambient temperature changes 

(left), the SCIEX 
SCIEX OS Software (right).

p 1
3786-A

Quantification Workflows
SCIEX

mass spectrometer is part of a 
complete workflow from the fully integrated SCIEX ExionLC™

user
interface for simultaneous identification and quantification 

with
has been 

engineered for simplicity, service accessibility and minimized
ame

but in
shed with an 

extra mirror in the TOF chamber without a loss in transmission
maintain stable mass accuracy the system uses a 

simple heated TOF vacuum chamber design. This consists of 6
hamber

against ambient temperature changes 

the SCIEX 



The system has been designed to maximize robustness and 
uptime

• Integrated C
with
accuracy 

• Service Accessibility 

•

•

Figure 3. Integrated 
Source with TwinSpray probe 

Figure 2. SCIEX X500

The system has been designed to maximize robustness and 
uptime

Integrated C
with TwinSpray probe
accuracy auto

Service Accessibility 

Easy QJet
efficient maintenance, increasing system 

Segmented TOF vacuum chamber 
access to detector while protecting sensitive 
accelerator.

Figure 3. Integrated 
Source with TwinSpray probe 

Figure 2. SCIEX X500

The system has been designed to maximize robustness and 

Integrated Calibrant Delivery 
Spray probe
auto-calibrations during long runs

Service Accessibility

Easy QJet® and Turbo pump access for fast and 
efficient maintenance, increasing system 

Segmented TOF vacuum chamber 
access to detector while protecting sensitive 
accelerator.

Figure 3. Integrated Calibrant Delivery System and Turbo V
Source with TwinSpray probe 

Figure 2. SCIEX X500R QTOF System and Technology Advances

The system has been designed to maximize robustness and 

elivery System 
 (Figure 3),

calibrations during long runs

and Turbo pump access for fast and 
efficient maintenance, increasing system 

Segmented TOF vacuum chamber 
access to detector while protecting sensitive 

Calibrant Delivery System and Turbo V
Source with TwinSpray probe

QTOF System and Technology Advances

The system has been designed to maximize robustness and 

ystem and Turbo V
, allows seamless mass 

calibrations during long runs.

and Turbo pump access for fast and 
efficient maintenance, increasing system 

Segmented TOF vacuum chamber – allows easy 
access to detector while protecting sensitive 

Calibrant Delivery System and Turbo V

QTOF System and Technology Advances

The system has been designed to maximize robustness and 

and Turbo V™ Sou
allows seamless mass 

.

and Turbo pump access for fast and
efficient maintenance, increasing system uptime

allows easy 
access to detector while protecting sensitive

Calibrant Delivery System and Turbo V™

QTOF System and Technology Advances

The system has been designed to maximize robustness and 

™ Source
allows seamless mass 

allows easy 

™

QTOF System and Technology Advances

Figure 4 shows the mass accuracy 
QTOF System 
with various concentrations of analytes, 
over a ten hour period. 
be within a 1 ppm mass accuracy

Figure 4. 
System in the Analysis of Urine Samples 

Figure 5 shows the resolution for both TOF
masses
X500R QTOF System

Figure 5. Resolution of the
Week’s Period for Select

Figure 6 shows a representative linear dynamic range of the 
SCIEX X500
Asenapine compound.

SCIEX OS Software

SCIEX OS Software is a single software platform 
control, data processing as well as reporting

4 shows the mass accuracy 
QTOF System when analyzing 
with various concentrations of analytes, 
over a ten hour period. 
be within a 1 ppm mass accuracy

Figure 4.  Mass Accuracy Stability 
System in the Analysis of Urine Samples 

Figure 5 shows the resolution for both TOF
masses sampled over a seven day time period

QTOF System

Figure 5. Resolution of the
’s Period for Select

6 shows a representative linear dynamic range of the 
SCIEX X500R QTOF System showing 4 orders for the 
Asenapine compound.

SCIEX OS Software

SCIEX OS Software is a single software platform 
data processing as well as reporting

Document number: RUO

4 shows the mass accuracy 
when analyzing 

with various concentrations of analytes, 
over a ten hour period. The majority of compounds are shown to 
be within a 1 ppm mass accuracy

Mass Accuracy Stability 
System in the Analysis of Urine Samples 

Figure 5 shows the resolution for both TOF
sampled over a seven day time period

QTOF System.

Figure 5. Resolution of the SCIEX X500
’s Period for Selected m/z

6 shows a representative linear dynamic range of the 
QTOF System showing 4 orders for the 

Asenapine compound.

SCIEX OS Software

SCIEX OS Software is a single software platform 
data processing as well as reporting

Document number: RUO

4 shows the mass accuracy stability of the 
when analyzing multiple 

with various concentrations of analytes, 
The majority of compounds are shown to 

be within a 1 ppm mass accuracy over this time period

Mass Accuracy Stability of the SCIEX X500
System in the Analysis of Urine Samples

Figure 5 shows the resolution for both TOF
sampled over a seven day time period

SCIEX X500R QTOF System Over a 
m/z;  both TOF

6 shows a representative linear dynamic range of the 
QTOF System showing 4 orders for the 

SCIEX OS Software is a single software platform 
data processing as well as reporting

Document number: RUO-

stability of the 
multiple urine samples

with various concentrations of analytes, without auto
The majority of compounds are shown to 

over this time period

of the SCIEX X500

Figure 5 shows the resolution for both TOF-MS and TOF
sampled over a seven day time period

QTOF System Over a 
; both TOF-MS and TOF

6 shows a representative linear dynamic range of the 
QTOF System showing 4 orders for the 

SCIEX OS Software is a single software platform for LC and MS 
data processing as well as reporting.

-MKT-02-3786

stability of the SCIEX X500
urine samples, spiked 

without auto-calibration
The majority of compounds are shown to 

over this time period.

of the SCIEX X500R QTOF

MS and TOF-MS/MS 
sampled over a seven day time period on a SCIEX 

QTOF System Over a
MS and TOF-MS/MS

6 shows a representative linear dynamic range of the 
QTOF System showing 4 orders for the 

for LC and MS 

p 2
3786-A

X500R
spiked

calibration,
The majority of compounds are shown to

MS/MS 
on a SCIEX 

6 shows a representative linear dynamic range of the 
QTOF System showing 4 orders for the 

for LC and MS 



Figure 6. Linearity of the SCIEX X500
Asenapine (0.5 ng/mL to 1000 ng/mL)

The SCIEX OS 
Acquisition, Processing and Management work spaces
7). In the Acquisition work space there are separate method 
editors for the LC and MS parameters as well as batch creation 
and queue panes. The Processing allows for simultan
identification and quantification. The Management workspace 
allows the adjustment of hardware, software and user settings. 

Figure 7. 
Platform for LC/MS Control, Data Processing and Reporting.

Acquisition

The SCIEX OS software has 
method setup with only relevant parameters 
8 shows the setup for an In
method for t
that are taken to input the

For a quick instrument status c
user through
performance, 
result 

Figure 6. Linearity of the SCIEX X500
Asenapine (0.5 ng/mL to 1000 ng/mL)

SCIEX OS
Acquisition, Processing and Management work spaces

. In the Acquisition work space there are separate method 
editors for the LC and MS parameters as well as batch creation 
and queue panes. The Processing allows for simultan
identification and quantification. The Management workspace 
allows the adjustment of hardware, software and user settings. 

Figure 7.  Home Page of SCIEX OS Software. Single Software 
Platform for LC/MS Control, Data Processing and Reporting.

Acquisition 

The SCIEX OS software has 
method setup with only relevant parameters 
8 shows the setup for an In
method for the analysis of small molecules and the in
that are taken to input the

For a quick instrument status c
user through the steps to perform a quick review
performance, perform an auto
result prior to running a batch (Figure 9

Figure 6. Linearity of the SCIEX X500
Asenapine (0.5 ng/mL to 1000 ng/mL)

SCIEX OS software is intuitive and lo
Acquisition, Processing and Management work spaces

. In the Acquisition work space there are separate method 
editors for the LC and MS parameters as well as batch creation 
and queue panes. The Processing allows for simultan
identification and quantification. The Management workspace 
allows the adjustment of hardware, software and user settings. 

Home Page of SCIEX OS Software. Single Software 
Platform for LC/MS Control, Data Processing and Reporting.

The SCIEX OS software has 
method setup with only relevant parameters 
8 shows the setup for an In

he analysis of small molecules and the in
that are taken to input the MS 

For a quick instrument status c
the steps to perform a quick review
perform an auto

prior to running a batch (Figure 9

Figure 6. Linearity of the SCIEX X500R QTOF System shown for
Asenapine (0.5 ng/mL to 1000 ng/mL)

software is intuitive and lo
Acquisition, Processing and Management work spaces

. In the Acquisition work space there are separate method 
editors for the LC and MS parameters as well as batch creation 
and queue panes. The Processing allows for simultan
identification and quantification.  The Management workspace 
allows the adjustment of hardware, software and user settings. 

Home Page of SCIEX OS Software. Single Software 
Platform for LC/MS Control, Data Processing and Reporting.

The SCIEX OS software has a simplified step by step acquisition 
method setup with only relevant parameters 
8 shows the setup for an Information D

he analysis of small molecules and the in
MS parameter values. 

For a quick instrument status check, the Manual Tune guides the 
the steps to perform a quick review
perform an auto-calibration and report out the test 

prior to running a batch (Figure 9

QTOF System shown for

software is intuitive and logical, segregated into 
Acquisition, Processing and Management work spaces

. In the Acquisition work space there are separate method 
editors for the LC and MS parameters as well as batch creation 
and queue panes. The Processing allows for simultan
identification and quantification. The Management workspace 
allows the adjustment of hardware, software and user settings. 

Home Page of SCIEX OS Software. Single Software 
Platform for LC/MS Control, Data Processing and Reporting.

simplified step by step acquisition 
method setup with only relevant parameters being 

formation Dependent Acquisition 
he analysis of small molecules and the in

parameter values. 

the Manual Tune guides the 
the steps to perform a quick review

ibration and report out the test 
prior to running a batch (Figure 9).

QTOF System shown for

gical, segregated into 
Acquisition, Processing and Management work spaces (Figure 

. In the Acquisition work space there are separate method 
editors for the LC and MS parameters as well as batch creation 
and queue panes. The Processing allows for simultan
identification and quantification. The Management workspace 
allows the adjustment of hardware, software and user settings. 

Home Page of SCIEX OS Software. Single Software 
Platform for LC/MS Control, Data Processing and Reporting.

simplified step by step acquisition 
being visible. Figure 

ependent Acquisition 
he analysis of small molecules and the intuitive steps 

parameter values.

the Manual Tune guides the 
the steps to perform a quick review of the system 

ibration and report out the test 

QTOF System shown for 

gical, segregated into 
(Figure

. In the Acquisition work space there are separate method
editors for the LC and MS parameters as well as batch creation 
and queue panes. The Processing allows for simultaneous
identification and quantification. The Management workspace
allows the adjustment of hardware, software and user settings.

Home Page of SCIEX OS Software. Single Software 
 

simplified step by step acquisition 
visible. Figure

ependent Acquisition 
tive steps

the Manual Tune guides the
of the system

ibration and report out the test

Figure 8. 

Figure 9. SCIEX OS Software MS Tune Allows for Quick Instrument 
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copy/paste, fill 
10 shows the batch editor and the link to the auto
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Once the batch has been submitted to the queue the Auto
samples are inserted as shown in the Queue Manager in Figure 
11.  The SCIEX OS software allows for 
status including monitoring and recording of LC pressure trace
as well as direct control of the individual components of the 
system (Figure 11).
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extended panel (93 analytes). Internal standards are shown in 
grey background.
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concentrations 
concentration ratio between these calibrators was always (in 
descending order): 20:6:2:1. For instance, the four different 
concentrations (in descending order) for fentanyl in 
calibrators were: 20, 6, 2 and 1 ng/mL, while those of
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Table 1: List of analytes and internal standards, and their concentrations

Compounds

6-MAM

7-Aminoclonazepam

7-Hydroxymitragynine

Acetyl Fentanyl

Alpha-Hydroxyalprazolam

Alpha-Hydroxymidazolam

Alpha-Hydroxytriazolam

Alpha-PPP

Alpha-PVP

Alprazolam

AM-2201 4

Amitriptyline

Amphetamine

Benzoylecgonine

Buphedrone

Buprenorphine

Carisoprodol

Clomipramine

Codeine

Cotinine

Cyclobenzaprine

Desalkylflurazepam

Desipramine

Desmethyldoxepin

Dextromethorphan

Diazepam 

Dihydrocodeine

Doxepin

EDDP 

Fentanyl 

Grey background: IS

Table 1:  List of analytes and internal standards, and their concentrations

Compounds

MAM

Aminoclonazepam

Hydroxymitragynine

Acetyl Fentanyl 

Hydroxyalprazolam

Hydroxymidazolam

Hydroxytriazolam

PPP 

PVP 

Alprazolam 

2201 4-OH pentyl

Amitriptyline 

Amphetamine 

Benzoylecgonine 

Buphedrone 

Buprenorphine 

Carisoprodol 

Clomipramine 

Codeine 

Cotinine 

Cyclobenzaprine 

Desalkylflurazepam

Desipramine 

Desmethyldoxepin

Dextromethorphan

Diazepam 

Dihydrocodeine 

Doxepin 

EDDP  

Fentanyl 

Grey background: IS

Table 1: List of analytes and internal standards, and their concentrations

(ng/mL)

1000

Aminoclonazepam 5000

Hydroxymitragynine 1000

200

Hydroxyalprazolam 5000

Hydroxymidazolam 5000

Hydroxytriazolam 5000

1000

1000

5000

OH pentyl 1000

5000

10000

5000

1000

2000

10000

5000

5000

5000

5000

Desalkylflurazepam 5000

5000

Desmethyldoxepin 5000

Dextromethorphan 5000

5000

5000

5000

10000

200

Grey background: IS

Table 1: List of analytes and internal standards, and their concentrations

(ng/mL)

1000 

5000 

1000 

200 

5000 

5000 

5000 

1000 

1000 

5000 

1000 

5000 

10000 

5000 

1000 

2000 

10000 

5000 

5000 

5000 

5000 

5000 

5000 

5000 

5000 

5000 

5000 

5000 

10000 

200 

Table 1: List of analytes and internal standards, and their concentrations

Compounds

Gabapentin

Hydrocodone

Hydromorphone

Imipramine 

JWH 122 5-

JWH 19 6-OH hexyl

JWH 210 5-

JWH-018 4-

JWH-018 pentanoic 
acid 

JWH-073 3-

JWH-073-butanoic acid

JWH-250-N
pentyl 

JWH-073-butanoic acid

JWH-250-N
pentyl 

Lorazepam 

MDA 

MDEA 

MDMA 

MDPV 

Meperidine 

Mephedrone

Meprobamate

Methadone 

Methamphetamine

Methedrone

Methylone 

Methylphenidate

Midazolam 

Mitragynine

Morphine 

Table 1: List of analytes and internal standards, and their concentrations

Compounds 

 

Hydrocodone 

Hydromorphone 

 

-OH pentyl

OH hexyl 

-OH-pentyl

-OH pentyl

018 pentanoic 

-OH butyl

butanoic acid

N-4-OH

butanoic acid

N-4-OH

Lorazepam  

 

Mephedrone 

Meprobamate 

 

Methamphetamine 

Methedrone 

Methylphenidate 

 

 

Table 1: List of analytes and internal standards, and their concentrations

(ng/mL)

10000 

5000 

5000 

5000 

1000 

1000 

1000 

1000 

1000 

1000 

butanoic acid 1000 

1000 

butanoic acid 1000 

1000 

5000 

10000 

10000 

10000 

1000 

5000 

1000 

10000 

10000 

10000 

1000 

1000 

5000 

5000 

1000 

5000 

Table 1: List of analytes and internal standards, and their concentrations in spiking solution (for preparation of calibrators)

Compounds

Naloxone 

Naltrexone 

N-desmethyltapentadol

Norbuprenorphine

Norcodeine

Nordiazepam

Norfentanyl

Norhydrocodone

Normeperidine

Noroxycodone

Norpropoxyphene

Nortriptyline

O-Desmethyltramadol

Oxazepam 

Oxycodone 

Oxymorphone

PCP 

Pregabalin 

Propoxyphene

Protriptyline

RCS4-4-OH

Ritalinic Acid

Sufentanil 

Tapentadol 

Temazepam 

Tramadol 

Zolpidem 

Amobarbital/pentobarbital

Butabarbital

Butalbital 

in spiking solution (for preparation of calibrators)

Compounds

 

desmethyltapentadol

Norbuprenorphine 

Norcodeine 

Nordiazepam 

Norfentanyl 

Norhydrocodone 

Normeperidine 

Noroxycodone 

Norpropoxyphene 
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Figure 41. Negative Mode Performance of SCIEX X500R QTOF
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Forensic drug screening analysis 
Elevate your forensic testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to screen for 
forensic drugs in urine samples using HPLC coupled with the 
X500R QTOF system, powered by SCIEX OS Software. 

SCIEX OS can deliver faster method set-up 

SCIEX OS delivers enhanced data exploration of your acquired TOF 
MS and TOF MS/MS data 

Column Phenomenex Kinetex Biphenyl, 
100 x 3.0 mm, 2.6 um column 

Mobile Phase A 0.1% formic acid in water 

Mobile Phase B 0.1% formic acid in methanol 

Flow rate 0.6 mL/min 

Column temperature 30°C 

Injection volume 10 uL 

Gradient profile Time (min) % B 

0 2 

1 2 

7 65 

7.1 100 

9 100 

9.1 2 

12 2 

Step 1

• Dilute urine samples 5 times with the following dilutent:
90% Mobile Phase A (5mM ammonium formate in
water): 10% Mobile Phase B (Methanol with 0.05%
formic acid)



p 2 

Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of forensic 
drug compounds including 
molecular formula and accurate 
mass. 

Download a free trial of the 
forensic high resolution MS/MS 
library, containing 1703 
compounds. 

Learn more at sciex.com/X-Forensics. 

Suggested IDA (Information Dependent Acquisition) conditions for routine forensic drug screening as displayed in SCIEX OS 

AB Sciex is doing business as SCIEX. 

© 2015 AB Sciex.  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. 

Document number: RO-MKT-07-2866-A 

http://www.sciex.com/X-Forensics
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http://www.sciex.com/X-Forensics
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Forensic drug screening analysis 
Elevate your forensic testing with the X500R QTOF System 

Method details and access to HR-MS/MS libraries to screen for 
forensic drugs in blood extracts using HPLC coupled with the 
X500R QTOF system, powered by SCIEX OS Software. 

SCIEX OS can deliver faster method set-up 

Column Phenomenex Kinetex Biphenyl, 
100 x 3.0 mm, 2.6 um column 

Mobile Phase A 0.1% formic acid in water 

Mobile Phase B 0.1% formic acid in methanol 

Flow rate 0.6 mL/min 

Column temperature 30°C 

Injection volume 10 uL 

Gradient profile Time (min) % B 

0 2 

1 2 

7 65 

7.1 100 

9 100 

9.1 2 

12 2 

Step 1
• Add 0.2ml of blood into centrifuge tube

Step 2
• Add 0.8mL of cold acetonitrile dropwise while vortexing

Step 3
• Centrifuge for 10 minutes at 5000rpm

Step 4
• Transfer supernatant to clean glass vials and dry down.

Step 5
• Reconstitute in 200µL of 20% methanol in water.

Step 6

• Vortex for 1 minute and centrifuge for 10 minutes at
10,000xg

Step 7
• Transfer supernatant to clean glass HPLC vials
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Review your results with utmost efficiency using SCIEX OS for 
simultaneous quantitation and MS/MS library confirmation. 

Download a free XIC compound 
list detailing a full list of forensic 
drug compounds including 
molecular formula and accurate 
mass. 

Download a free trial of the 
forensic high resolution MS/MS 
library, containing 1703 
compounds. 

Learn more at sciex.com/X-Forensics. 

Suggested IDA (Information Dependent Acquisition) conditions for routine forensic drug screening as displayed in SCIEX OS 
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Headquarters
500 Old Connecticut Path | Framingham, MA 01701 USA
Phone 508-383-7700
sciex.com

International Sales
For our office locations please call the division
headquarters or refer to our website at
sciex.com/offices

Your Success is Our Success
We take it personally

As an SCIEX customer you have access to an excellent customer support organization. 

Wherever you are, we’re there with you as a trusted partner to answer questions, provide solutions, 

and maximize lab productivity.

Our customer support organization has access to the latest product updates, software revisions, 

methods and repair procedures to make sure that you stay on top of your game.

When you have questions, we have answers.

Learn more at sciex.com/customersupport, or locate your local account representative at 

sciex.com/contactus
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